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input voltage.

(E) BBITERANBERBLRT,

Model CBS502424
Line Regulation Temperature 25°C

Item BB Testing Circuitry Figure A

Object +24V2. 1A
1. Graph 2. Values

--=-fF%--- Load 50%
2 Load 100% Input Output Voltage
24, 40 T ‘ ‘ . Voltage (vl
I [v) Load 50% | Load 100%

o, RETTTT TN 16 24. 098 24. 098
~ 2420 - A 18 24.098 24. 098
20 s ‘ - T AN 20 24, 098 24. 098
+ { | N "
c 24.10 ‘-—ﬂ-?:?—%ﬁ—wﬁ—? 24 24. 099 24. 098
2 24,00 _ AN 30 24. 098 24, 098
g‘ | - 36 24. 098 24. 098
© 23.90 ; 40 24. 098 24. 097

23. 80 r —— _ _ _

23. 70 ‘ Y

10 20 30 40 50
Input Voltage [V]

Note: Slanted line shows the range of the rated
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Model CBS502424
Input Current (by Input Voltage) Temperature 25C
Ttem AN1ET (AHEERE) Testing Circuitry Figure A
Object
1. Graph —A—— Load 100% 2. Values
---fF--- Load 50%
——O—-— Load 0k Input Input Current
5.0 ] : T Voltage [(A]
I ‘ \w“ | [v] Load 0% | Load 50% |Load 100%
Y I N \? 0 0. 000 0. 000 0. 000
= AN .0 0.000 | 0.000 | 0.000
E ) .0 0.000 | 0.000 | 0.000
g 12.0 0.015 | 0.015 [ 0.015
3 15. 6 0.129 1. 898 3.718
é 16. 0 0.126 1. 846 3. 620
B 18. 0 0.116 | 1.638 | 3.198
20.0 0. 108 1. 486 2. 879
24.0 0. 097 1. 246 2.410
28.0 0. 089 1. 080 2.072
32.0 0. 085 0. 954 1. 820
Input Voltage [V] 36.0 0. 082 0. 858 1. 621
40.0 0.077 0.782 1. 471
Note: Slanted line shows the range of the rated - — — —
input voltage. — — — —

(F) HRITERAHBEGHEEZ =T,

P BC—3441




— CO$EL

SEEH

Model CBS502424

Item ANER (BFRE)

Input Current (by Load Current)

Temperature

Testing Circuitry

25C
Figure A

Object
1. Graph —A—~——— Input Volt. 18V
--—-fF--- Input Volt. 24V
—-=—0—-~— Input Volt. 36V
5.0 : f T
B | N
— 4.0 | N
= L | A
) ; N
‘: i
@ 3.0 ,§%
3 i | | ,///, N
T ‘ | < {7
g 2.0 i ; /I . ’?\‘\
a 4 AR |
5 | ///Ar“_} - ©
| SORNS 1 )
1.O pb—— . : » ]
0.0 Ly
0.0 2.0

Load Current

(A]

Note: Slanted line shows the range of the rated

load current.

() RHRIEHRATERGELZ =T,

2. Values
Load Input Current [A]
Current Input Volt. | Input Volt.|Input Volt.

(Al 18(V] 24[V] 36[V]
0. 00 0.117 0.097 0. 082
0. 40 0.715 0.551 0. 391
0. 80 1. 298 0.986 0. 682
1.20 1. 904 1.429 0. 975
1. 60 2.520 1.880 1. 269
2.00 3. 154 2.338 1. 566
2.10 3.314 2.454 1. 641
2.31 3. 658 2.702 1. 799

BC-3441
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Model CBS502424
Input Power (by Load Current) Temperature 25°C
Ttem ANEBS (ARIRE) Testing Circuitry Figure A
Object
1. Graph ——&A—— Input Volt. 18V [2. Values
---fFr--- Input Volt. 24V
——O—-— Input Volt. 36V Load Input Power [W]
100 ‘ J . Current Input Volt. |Input Volt.|Input Volt.
& o (A] 18[V] 24(V] 36(V]
g0 b Q,% 0. 00 2.11 2.34 2.97
= o . 0.40 12.74 13.18 14. 08
E o | | Xﬁ“ 0.80 23.05 23.48 24.50
L ‘ ; 1. 20 33.70 33.94 35.10
] B o T uxlwwl e
S J . . . .
T // ! ‘ 2.10 57.80 57.90 58. 80
20 - »_ ? o 2.31 63. 60 63.60 | 64.40
Jrfr : t‘ — - — -
. - — —
0.0 1.0 2.0 — —_ — -

Load Current [A]

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

() MRITERKATERBEEHEZ T,
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Input Voltage [V]

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

() BBRIIEBANBEREL =T,

Model CBS502424
Efficiency (by Input Voltage) Temperature 25°C
Item hE (ANEERME) Testing Circuitry Figure A
Object
1. Graph’ 2. Values
~--fFF--- Load 50%
—&—— Load 100% Input Efficiency
100 ‘ , Voltage (%]
Y | SR [v] Load 50% | Load 100%
96 S | I
N — 16 85.5 87.2
2 g b | 18 85. 8 87.5
R . | 20 85. 4 87.5
S 88 A 24 84.5 87.4
2 o] : | 30 83.2 86. 7
e i N | 36 81.6 86. 1
80 S f 40 80. 7 85. 4
s — - =
76 i
LN - — -
792 ; \\z L i Al
10 20 30 40 50

BC—-3441
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Model CBS502424
Efficiency (by Load Current) Temperature 25°C
Item ZhE (BWFHE) Testing Circuitry  Figure A
Object
1. Graph —2A——— Input Volt. 18V |2. Values
-~--fF--- 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 T L 0. 00 - - -
5 s /ﬁr e_ i - A C - 0. 40 76.6 73.9 69. 2
Gt S ‘ 0. 80 83.9 82.4 79.0
b S S . .
Sl al T ‘ 1.20 86. 1 85.5 82.7
.2 ] ‘/ \ . . . .
= i _ _ :
68 & ) . o 1.60 87.2 86.5 84.9
& : - 2. 00 87.5 87.2 85.9
60 | “ 2.10 87.5 87. 4 86.0
R 2. 31 87.5 87.5 86.4
52 —
44 ‘ ' A - - - -
0.0 1.0 2.0 _ — — —
Load Current [A]
Note: Slanted line shows the range of the rated
load current.
() FITERANTBEREHEZ~T,
e — BC—3441
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Model CBS502424
Load Regulation Temperature 25C
Item AR E) Testing Circuitry Figure A

Object +24V2. 1A

1. Graph ——&—— Input Volt. 18V [2. Values
---fF--- Input Volt. 24V
—-—0O—-— Input Volt. 36V Load Output Voltage [V]
24. 40 Current Input Volt. |Input Volt.|Input Volt.
\}: [A] 180v] | 24[v] [ 36[V]

24, 30 ;
— 0.0 24. 098 24. 098 24. 098
— |
= 9490 wf 0.4 24,098 24. 098 24. 098
) ‘ \
%0 ‘ ; h 0.8 24.098 | 24.098 | 24.098
ey i
° 24.10 18 &—a8—~ & 1.2 24.098 | 24.098 | 24.098
2 94 00 N 1.6 24. 098 24. 098 24. 098
*3 : ] N 2.0 24. 098 24. 098 24. 099
© 23.90 : “ 2.1 24.098 | 24.098 | 24.099

1 y 2.3 24, 098 24. 098 24. 099
23.80 3
23.70 - - - - -
0.0 1.0 2.0

Load Current [A]

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

() FBRIERANERIEEEZ ™.

g BC—3441
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Model CBS502424
Ripple Voltage (by Load Current) Temperature 256C
Item Vv INVEE (BRI Testing Circuitry Figure A
Object +24V2. 1A
1. Graph 2. Values
—2&A—— Input Volt., 18V
—-—0Q—-— Input Volt. 36V Load Ripple Voltage [mV]
50 : - Current Input Volt. Input Volt.
! D [A] 18 [V] 36 [V]
‘ ,
- . 5
= 40 {L s 0.0 5
— | - N 0.4 10 15
e 0.8 10 15
S 30 L
= ‘ i . 1.3 10 15
[®] n
Z i ; \. 1.7 10 15
E 20 o ‘ 2.1 10 15
& ST e e ® 2.5 10 15
10 7—4 A A——A— ,& — — —
T/- ‘ hN | — — —
0 | j __ _ _
0.0 1.0 2.0 3.0 - —_ —
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.
Vy ZVEIER, TRp - pETRrESND,
() ST ERAamEREE L =T,
Ripple [mVp—p]
Fig. Complex Ripple Wave Form
K Uy AR
BC—3441
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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.

Uo7/ AXk, TRIp —pETEREINS,
(F) PHRIERATEREEE =T,

N

Ripple
Noise [mVp-p]

N

Fig.Complex Ripple Noise Wave Form
K Vv 4R

Model CBS502424
Ripple~Noise Temperature 25°C
Ttem VyIn)AX Testing Circuitry  Figure A
Object +24V2. 1A
1. Graph 2. Values
—&—— Input Volt. 18V
-0 Input Volt. 36V Load Ripple—Noise [mV]
200 K - : Current Input Volt. | Input Volt.
4 n, !
180 | S N N (A] 18 [V] 36 (V]
= 160 ! B S B — 0.0 10 15
& ; + ; ; 0.4 15 25
=140 f— —— b .
o - 1 i ; - — 0.8 15 25
o 120 F——- : —
é - ‘ | 1.3 15 25
o 100 i\dw"“v—}\uﬁi}fw _ # ] 1.7 15 25
g0 N 2.1 15 25
G I R A R R 2.5 20 25
40 ; j s : - — —
&= - — -6 - [-6 - @ - =€ " __ _ _
20 hd Al A A | A 3 Y
— =) [ = S~ ) T
0.0 1.0 2.0 3.0 — — -

BC-3441
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Model CBS502424
Overcurrent Protection Temperature 25°C
Item WERGRE Testing Circuitry Figure A
Object +24V2. 1A
1. Graph ————— Input Volt. 18V |2. Values
e Tnput Volt, 24V
wemmeness Input Volt. 36V Output Load Current [A]
30 ‘ , Voltage Input Volt.|Input Volt.{Input Volt.
X V] 18[v] | 240vl | 36[V]
; N
— - = ; 24.0 2. 17 2.17 2.13
= BN 1
20 ‘ oY 22. 8 2.71 2.70 2. 73
(] i I =~ 1
g ﬁ 21.6 2.72 2.71 2.75
© ‘ ‘ ' L 19. 2 2.75 2. 74 2.78
= ! . ‘ | 16. 8 2.76 2.76 2. 80
a 10 ‘ ; : : : ]
£ : : : : - — — —
= : : v |
© : ; ‘ 1 _ _ _ _
; i -
! 1 - — — -
0 | | | i | | . _ _ —
0.0 1.0 2.0 3.0 4.0 — — — —
Load Current [A] - _ _ _
Note: Slanted line shows the range of the rated . _ _ —
load current.
(F) RRiTERARTERGEZ =T,
Intermittent operation occurs when the output
voltage is from 16. 8V to OV.
16.8V~OVRElix., MIRE—RFERB,
- 10 — BC—3441
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Model CBS502424
Overvoltage Protection

Ttem WEERE Testing Circuitry Figure A

Object | +24V2. 1A
1. Graph ———A—— Input Volt. 18V |2. Values

===fF--- Input Volt. 24V
— —O—-— Input Volt. 36V Ambient Operating Point [V]
33.0 : ‘, : \ Temperature |Input Volt.|Input Volt.|Input Volt.
— 1 ) (c] 18(vl | 24[(v] | 36[V]

= 320 X T T ~50 31.16 | 31.16 | 31.16
_ s [EmE—S—E =8 # i N ~40 31.16 | 31.16 | 3116
5 SR S N T -20 31.27 [ 3127 | 3127
o . . B
T 900 . A R N 0 31.33 | 31.33 [ 31.33
b= B i 1 : ; ‘ Y
5 so0 u‘ | 0 25 31.33 | 31.33 | 31.33
£ 4 AR S S S S 40 31.44 | 31.44 | 31.44
& 28.0 RO e b 60 31.44 31.44 | 3144

o | R 85 3.44 | 3L44 | 3L44

' ‘ | ) 100 31.44 | 3144 [ 31.44

26.0 A — - 105 31.44 | 31.44 | 31.44

-60 -20 20 60 100 — - — —

Ambient Temperature [°C]
Load 0%

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

() MRUTERARRERRZ <.

1 — BC—3441
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Model CBS502424
Dynamic Load Response Temperature 25C
Item BMARES Testing Circuitry Figure A

Object +24V2. 1A

Input Volt. 24V
Cycle 1000 ms

Load Current

Min. Load (0A) «—
Load 100% (2. 14)

/ /L\‘ﬁ
Vv
500 mV/div
500 ps/div 5 ms/div
Min. Load (0A) «—
Load 50% (1. 054)
V’ Ny
/
V
500 mV/div
500 us/div 5 ms/div
Load 10% (0. 214) «—
Load 100% (2. 1A)
—
t:lf
500 mV/div
500 us/div 5 ms/div
— 19 — BC—3441
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Model CBS502424
Rise and Fall Time Temperature 25°C
Item ST EY ., SIFYERR Testing Circuitry Figure A
Object +24V2. 1A
1. Graph Input Volt. 18 V
[ Load 50% ]
Output |} ( 4
Volt.
[5V/div]
0
[ Load 100%
Output |} ( .
Volt.
[5V/div]
0
Input
Volt.
0 . s
[10V/div] Time [50mS/div] Time [10mS/div]
2. Values [mS]
Time
Load Td Tr Ts Th
50 % 17.0 6.3 23.3 0.7 12.9
100 % 17.0 6.3 23.3 0.4 6.7
0
Output __9_% ________ ' :i _____ N -
Volt. 10% / ¥ \
o o | ettt ——1——%
il
Input | |
Volt. ' '
Td Tr | | Th Tf
N
Ts | |
13— BC—-3441
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Model CBS502424
Ambient Temperature Drift
Item JE iR B 2B Testing Circuitry Figure A
Object +24V2. 1A
1. Graph ——2A——— Input Volt. 18V |2. Values
---f+--- Input Volt. 24V
—_———- Input Volt. 36V Ambient Output Voltage [V]
24. 40 ‘ - , ‘ : : v Temperature [Input Volt.|Input Volt.|Input Volt.
o ‘ - [C] 18[v] | 24[v] | 36[V]
_ 0 N T -50 24.127 | 24.128 | 24.127
~ S
~ 2420 S N S S \ -40 24.129 | 24.129 | 24.129
% A : . -20 24.129 | 24.129 | 24.129
4+ y - ; ! : '
g 24.10 ¢ o F Y 0 24.129 | 24.129 | 24.129
: R N -
2 04 00 N ; \ 25 24.120 | 24.119 | 24.119
2 AN S 40 24.101 | 24.100 | 24.100
© 23.90 L | X 60 24.068 | 24.068 | 24. 067
’3. 80 T [ R 85 24.015 | 24.014 | 24.014
' L . R 100 23.979 | 23.978 | 23.978
23. 70 1 105 23.966 | 23.965 | 23.965
-60 -20 20 60 100 _ —_ _ —

Ambient Temperature [°C]
Load 100%

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

() SR ER AR EHSE %27,

14— BC—3441
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Model CBS502424
Minimum Input Voltage for Regulated Output Voltage
Item RELVXa2L—2a VEF Testing Circuitry Figure A
Object +24V2. 1A
1. Graph 2. Values
-~—fF--- Load 50%
A Load 100% Ambient Input Voltage
32 T f : - Temperature v
\\. ] [cl Load 50% Load 100%
\ ~50 12.7 13. 0
= A ;
z, 24 = - -40 12.7 13. 1
% L -20 12. 8 13. 2
kY
f—; | 0 12.9 13.3
~ 25 13.0 13. 4
2 = 40 13.0 13.5
T v N 60 13. 1 13. 6
A 85 13.1 13. 7
TS T 100 13.0 13.6
\ ‘
0 E— ‘ k 105 13.0 13.6
~60 -20 20 60 100 _ —_ _
Ambient Temperature [C]
Note: Slanted line shows the range of the rated
ambient temperature.
() RRITERBEFRE#RE L ~7,
15— BC—3441
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Model CBS502424
Ripple Voltage (by Ambient Temp.)
Item Yy v 7 )NVEE (FBEIRERE) Testing Circuitry Figure A
Object +24V2, 1A
1. Graph 2. Values
---fF--- Load 50%
A Load 100% Ambient Ripple Voltage
200 — Temperature (mV]
180 [C] Load 50% Load 100%
;; 160 . =60 50 50
i < ~40 45 45
o - N ~20 30 30
3 120 |— S \
s N N 0 20 20
o ! o B X
= 100 < N 25 15 15
= 80 |t o
Q. e [ \ 40 15 15
Z 60 B — A 60 15 15
O | | . \
40 ; - 85 15 15
20 S ] 100 20 20
0 N 105 20 20
-60 100 — _ _
Ambient Temperature [C]
Input Volt. 24V
Note: Slanted line shows the range of the rated
ambient temperature.
() fHRITERERBEGHYTT,
_ 16— BC-3441
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Model CBS502424
Time Lapse Drift Temperature 25°C
Item BEERNY 7 b Testing Circuitry Figure A
Object +24V2. 1A
1. Graph 2. Values
Time since Output
24. 40 - \ , ‘ start Voltage
[~ N o [H] (V]
24. 30 |- _ _
_ - 0.0 24. 106
N —— e 0.5 24. 097
o] | —)
Lo
¥ 10 | i 1.0 24. 098
E e — 2.0 24. 098
L ‘ — 3.0 24. 098
£ 93,00 | | L 4.0 24. 099
© - ; 5.0 24. 099
e | R 6.0 24. 099
23.70 ? ‘ 7.0 24. 099
0 z 6 8 10 8.0 24. 099
Time [H]
Input Volt. 24V
Load 100%
— 17 — BC—3441
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Model CBS502424

Output Voltage Accuracy
Item EBERE Testing Circuitry Figure A
Object +24V2. 1A

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~ 2.1A

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

Output Voltage

* Output Voltage Accuracy (Ration) = X 100
Rated Output Voltage
1. EEERHE
EERE, ANEBE, AMNBHEZ TN T, ETECES S LS OHNBEDOEREZ ).
JE PRYRLBE : —40 ~ 100°C
ASNBIE : 18 ~ 36V
BB : 0 ~ 2.1A

* EEEREE (EBE) = t(HWHEECESE - HAEEDORIEHE) ./ 2

rEhfE
* EBEERE (BBEIE) =— X 100
ERHAEE
. Values
It Temperature| Input Output Output Voltage Accuracy
em
[c] Voltage[V] | Current[A] | Voltage[V] | Value [mV] | Ration [%]
Maximum Voltage -40 36 2.1 24.129
+77 +0.3
Minimum Voltage 100 36 0 23.975
— 18 — BC—-3441
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Model CBS502424
Condense
Ttem L sged Testing Circuitry Figure A
Object +24V2. 1A
1. Condensation test
Testing procedure is as follows.
@ Keeping and cooling the unit in a tank at -10C 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%ZRH.
@ Testing electrical characteristics of the unit to confirm there be no fault.
1. EEHERR
AN REBT, HEE T 10CIKAHLTRE, PM1IEHARICERE»LImYHL,
EIR25C, BE4 0% RIORBIZBEERIE, FOEBRNBFHEOHELITVWRET DN
L ERRTS,
2. Values
Item Data Testing Conditions
Qutput Voltage [V] 24.112 Input Volt. :24V, Load Current. :2. 1A
Line Regulation [mV] 2 Input Volt.:18~36V, Load Current.:2. 1A
Load Regulation [mV] 1 Input Volt. :24V, Load Current. :0~2. 1A

BC—-34141
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Model CBS502424
Line Noise Tolerance Temperature 25C
Item AN TR Testing Circuitry Figure B
Object +24V2. 1A
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 Output Voltage
(nS] POLARITY [{R#EIRE ORBABIELN 2V |HABEDEKHEE
+ 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
— 90 — BC—3441
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Temperature Chamber
{HIR4E
SRR .
> Elgcf}l;o;lc > BN . Pover Supply | Electronic ~0
DC Power wite HREE N DC Load nv
Supply B MoF Power Meter Figure C Oscillosco
. pe
DO it ETANRE ‘] oillose
> Relay Unit J
P Jy-razyh
L DVM
Data Acquisition/Control Unit
77 -h GGy ATk
Figure A
Noise DC Ammeter Adjustable
DC Input Line » DC Voltmeter Simulator Pov{;%%%ﬂy N Load
HAER S — SRER R
VAR JR Yiav-p | teure AEAH
DC Voltmeter
EREE
Figure B
+VOUT » o
+8
c8Ss TRM c3 "o
0.14F
-$
-vouT * -
Cl:50V 68uF
C2 : 4700pF
C3:50V 0.1uF
C4 .35V 220uF X2 (-40°C §TB§~20°C)
35V 220uF (-20°C< Tz =100°C)
Ty : Base Plate Temp.
Figure C
— 921 — BC—3441






