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

() BBTERANBEREZTT,

Model CBS1002403
Line Regulation Temperature 25°C
Item HEOASEE) Testing Circuitry Figure A
Object +3. 3V23. 4A
1. Graph 2. Values
--~fF--- Load 50%
= Load 100% Input Output Voltage
‘ t ‘ Voltage (V]
3.42 \\; — | [v] Load 50% | Load 100%
= 540 \ N 17 3. 350 3.350
— : b } 18 3.350 3.350
& 3.38 ; ;
% 20 3. 350 3.350
+ - N
S 536 N 24 3.350 3.350
= ———ﬁ——xH e e 30 3. 350 3.350
E¥MIT TN ‘I 7 36 3. 350 3.350
© 332 RAVEE e . {— 40 3. 350 3. 350
N e x _ _ _
3.30 N N ] — — —
3.28 N B |
10 20 30 40 50
Input Voltage [V]
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Model CBS1002403
Input Current (by Input Voltage) Temperature 25°C
Item ANER (ANNEIERMT) Testing Circuitry Figure A
Object
1. Graph —A—— Load 100% 2. Values
--=fF--- Load 50%
——O—-— Lload 0%k Input Input Current
10 : — ‘ — ‘ Voltage (A]
LN N ] vl Load 0% | Load 50%|Load 100%
8 % O ] 0 0.000 [ 0.000 | o0.000
= o 0 0. 000 0.000 | 0.000
I S Y SOl
= N\ LN 8.0 0. 000 0. 000 0. 000
4 6 — — N -
g ]\ﬁiw N 12.0 0.016 | 0.016 | 0.016
fj /1 *A\ TN T 15. 6 0.138 3.216 6. 340
g 1 { /‘ B =$\§&\ SR ' 16.0 0.135 3.132 | 6.190
= ‘ B T - 18.0 0.125 702 5. 400
? ", t:‘]t:L . ﬁ\A * 2 i
P N = N B ' 20.0 0.116 2.422 4. 840
SN B0 -
: e s o —— 24.0 0.104 2.012 4. 020
0 u—u—u—‘l-—-b“&-@--n--n-i’ . 28.0 0. 096 1.736 3. 448
0 10 20 30 40 50 32.0 0. 090 1.524 3. 022
Input Voltage [V] 36.0 0. 086 1.356 2. 694
40.0 0. 082 1.232 2. 426
Note: Slanted line shows the range of the rated — — — —
input voltage. — — — —

() #RIER AN BERLEEZ T,

P BC-3442




— CO$EL

SEEH

Load Current

(A]

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

() BBITERATTBREE 2~

Model CBS1002403
Input Current (by Load Current) Temperature 25C
Item ADER (AFTEHE) Testing Circuitry Figure A
Object
1. Graph —A—— Input Volt. 18V |2. Values
---fF+--- Input Volt. 24V
—-—0—:— Input Volt. 36V Load Input Current [A]
10 | Current Input Volt. |Input Volt.|Input Volt.
SN [A] 18[v1 | 2alvl | 36[V]
_ g 0 . . 0. 00 0.125 0. 104 0. 085
S \ 4.00 1.052 0. 767 0.534
& ] 8. 00 1. 950 1. 420 0. 965
5 12. 00 2.940 | 2.102 | 1.408
- 16. 00 3.946 | 2.808 | 1.882
g 4 20. 00 4.980 | 3.541 | 2.360
a 23. 40 5.910 | 4.242 | 2.773
2 25. 74 6. 590 4. 700 3. 068
0 — — — —
0 10 20 30 — — — —
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Model CBS1002403
Input Power (by Load Current) Temperature 25°C
Item ANDEH (AR Testing Circuitry Figure A
Object
1. Graph —A—— Input Volt. 18V [|2. Values
-~=fF+--- Input Volt. 24V
- —O— - Input VOlt 36V Load Input Power EWJ
200 : ‘ — Current Input Volt. |Input Volt.|Input Volt.
: (A] 18[V] 24[V] 36[V]
R
! Co 0. 00 2.3 2.5 3.1
= 150 - — — 4.00 18.7 18. 3 19. 2
5 - . e 8. 00 34.3 33.7 34.6
8 1 | : L 12. 00 50. 3 49.6 50. 3
00 | j$‘£!L~*f~f
b= , e 16. 00 66. 7 65. 8 66. 6
) ‘ : 20. 00 83. 6 82. 4 83.0
23. 40 98.3 96. 8 97.3
25.74 108. 7 107. 0 107. 3
0 10 20 30 - — - _

Load Current [A]

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

() RHRITERAR B2~ T,
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Model CBS1002403
Efficiency (by Input Voltage) Temperature 25C
Item hE (ANEERE) Testing Circuitry Figure A
Object
1. Graph 2. Values
---fF--- Load 50%
—&—— Load 100% Input Efficiency
86 — , N Voltage (%]
; j N (vl Load 50% Load 100%
16 78.3 78.3
R RN S - 18 80. 2 80. 2
N | 20 80. 9 80. 5
) LN
g T Y 24 80. 7 80. 7
S | T N 7 30 80. 3 80. 5
o 70 b - - ‘
gL i N B 36 79. 6 80. 2
66 | : 40 78.9 80. 0
g ; N —_ — —
62 [
| . | ! - — —
58 [ ol | 3
10 20 30 40 50

Input Voltage [V]

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

() BRIXERANBEREZRT,

BC—3442




SEEH

— CO$EL

Model CBS1002403
Efficiency (by Load Current) Temperature 25°C
Item HE (AWEE) Testing Circuitry Figure A
Object
1. Graph ——A—— TInput Volt. 18V |2. Values
---fF+--- Input Volt. 24V
- —0—-- Input VOlt. 36V Load Efficiency [%]
86 . ‘ j Current Input Volt. jInput Volt.|Input Volt.
- R CEF: (A] 18[V] 24[V] 36[V]
8 ‘AVV"_",—’ T Y 0.00 - - -
= 70 444,A§V; ‘ IS 4.00 1.5 73.0 69. 6
o j e 8.00 77.8 79.3 77.2
Q I .
§ 62 5 o i 12. 00 79.7 80. 8 79.7
8 i L 16. 00 80. 1 81.2 80. 2
o 54 s —
& ‘ . N 20. 00 79.8 81.0 80. 4
46 e e 23. 40 79. 4 80. 7 80. 2
N 25. 74 79.0 80. 3 80. 0
38 |— R
. - - - -
30 | i ‘ - — J— .
0 10 20 30 __ _ _ -

Load Current [A]

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

() BHRIERANERERZ ™.
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Load Current [A]

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

() RHRRITTERRT BT 2777,

Model CBS1002403
Load Regulation Temperature 25°C
Item AT E Testing Circuitry Figure A
Object +3.3V23. 4A
1. Graph —2A—— Input Volt. 18V |2. Values
---fF--- Input Volt. 24V
i © Sl Input Volt. 36V Load Output Vo]_tage [V]
_— — Current Input Volt.|Input Volt.|Input Volt.
3.42 — e [A] 18[vl | 24[v] | 36[V]
= 3.40 ; i LT ) 0. 00 3. 350 3.350 | 3.350
— R SV, S s 4, 00 3. 350 3. 350 3. 350
[0] : i
e 3.38 N R 8. 00 3.350 3. 350 3. 350
3 : i S
R SR T S 12. 00 3. 350 3.350 | 3.350
> i T L
. —a—a——a—a—a—B-a | 16. 00 3.350 | 3.350 [ 3.350
g n | T 20. 00 3.350 | 3.350 | 3.350
© 339 _ 23. 40 3. 350 3. 350 3. 350
T T B 7 25.74 3.350 3. 350 3. 350
3.30 IR
‘ | — — - -
3.28 : — - - - —
0 10 20 30
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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.

YV FNVEEX, TEp —pfETREN5S,
() fRIIERATERGHZ =T,

Ripple [mVp—pl

Fig. Complex Ripple Wave Form
B Uy VKRR

Model CBS1002403
Ripple Voltage (by Load Current) Temperature 25°C
Item Y v INVEBE (BFTFHE) Testing Circuitry Figure A
Object +3.3V23. 4A
1. Graph 2. Values
—A—— Input Volt. 18V
__O__ Input Volt. 36V Load Rlpp]_e Voltage [mv]
50 : — Current Input Volt. Input Volt.
. N Y 18 [V] 36 [V]
= 40 | | 0.0 5 5
= 1 4.7 5 10
@ o 9.
2 a0 - B B 4 5 10
= S 14.0 5 10
(] E—
= R 18.7 5 10
820 bt e — -
a, 1 Cong 23.4 5 10
2 L
o \ ‘ o 30.0 5 10
o a- o- o RN - . _
10 ‘/,\T— Al T A= ) % 4 —_—
A Al A A kY | __ —_ —_
T l-‘l = = E=) \ é} 4
0 ‘ ‘ H | _ J— _
0 10 20 30 _— — _
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Ripple

Noise [mVp-p]

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)) A4XX, TRp —pETREND,
(FE) RBRITEHRANEREGEREZ =T,

N

Fig. Complex Ripple Noise Wave Form
VN ) A X

Model CBS1002403
Ripple-Noise Temperature 25C

Item Vo Zn)A4X Testing Circuitry Figure A

Object +3. 3V23. 4A
1. Graph 2. Values

——2A—— Input Volt. 18V
—-—0O—-— Input Volt. 36V Load Ripple—Noise [mV]

200 ‘ : " \ : Current Input Volt. Input Volt.

| AN ;

180 ‘ i i _ (A] 18 [V] 36 [V]
= 160 i N ] 0.0 15 20
E — < — 4.7 25 30
— 140 e — ]
® : ‘ Ry ‘ 9.4 25 30
u 120 : - ; —

é : : e : — 14.0 25 35
N | N 18.7 25 35
g M — ST 23.4 30 35
= 60 T N ‘[ 30. 0 35 20
40 ol —e g =R — - -
| A F———— T

20 P‘ =) =) =3 ‘ C > — _ _

o | - - — —

0 10 20 30 _ — _
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Model CBS1002403
Overcurrent Protection Temperature 25°C
Item BERRE Testing Circuitry Figure A
Object +3. 3V23. 4A
1. Graph Input Volt. 18V |2. Values
e [put, Volt. 24V
s Input Volt. 36V Output Load Current [A]
6.0 [ Voltage Input Volt. |Input Volt.|Input Volt.
— f | vl 18[V] 24[V] 36[V]
_ S | 3. 300 27.99 | 27.97| 27.95
a0k R 3.135 31.24 | 30.52 [ 30.59
(0] . S
& BN 2.970 31.19 | 30.59 | 30.71
e Y 7
© 3.0 +$ | : 2. 640 31. 03 30. 80 31.05
g _‘ T T 2.310 31.06 31.00 31. 37
2.0 : ]
s ? i 1. 980 3.14 | 31.19| 31.80
ol | ] 1. 650 3.32 | 31.40 | 32.42
A N R ~ -
0.0 N DR B S _ _ _ _
0 10 20 30 40 — — — —
Load Current [A] . _ _ _
Note: Slanted line shows the range of the rated . - _ -
load current.
() MBIIERATTERGHELZ =Y,
Intermittent operation occurs when the output
voltage is from 1.65V to OV.
1. 65V~O0VfEix, MIRE—F LR B,
— 10 — BC—3442
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Model CBS1002403
Overvoltage Protection
Item WETERE Testing Circuitry Figure A
Object +3. 3V23. 4A
1. Graph —2A—— Input Volt. 18V |2. Values
--=-fF-~-- Input Volt. 24V
——O—-— Input Volt. 36V Ambient Operating Point [V]
Temperature |Input Volt.|Input Volt.|Input Volt.
6.0 (C] 18{V] 24 (V] 36(V]
Z 5.0 -50 4,32 4,32 4, 32
-40 4,32 4, 32 4,32
T 4.0
£ 4 ~ ~20 4.31 4.31 4.31
e -
~ 3 / L ) / 0 4, 31 4. 31 4,31
') ‘ .
k= 7 — 25 4. 31 4,31 4,31
" 20 F—fH—— -
g : / - o/ 40 4. 30 4,30 4. 30
E volb—to 60 4.30 4.30 4.30
2 - 85 4.29 4.29 4.29
001 I 100 4.28 | 4.20| 429
-1.0 - . 105 4.28 4.28 4.28
-60 =20 20 60 100 _— — — _
Ambient Temperature [°C]
Load 0%
Note: Slanted line shows the range of the rated
ambient temperature.
() #HBRITERFERIREREZ <1,
— 11 — BC—3442
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Model CBS1002403
Dynamic Load Response Temperature 25C
Item B ANESD Testing Circuitry Figure A

Object +3. 3V23. 4A

Input Volt. 24V
Cycle 1000 ms

Load Current

Min. Load (0A) «—
Load 100% (23. 4A)

200 mV/div
200 ps/div 2 ms/div
Min. Load (0A) «—
Load 50% (11.7A)
|
|
\ ]
200 mV/div
200 ps/div 2 ms/div
Load 10% (2.34A) «——
Load 100% (23. 4A)
—
200 mV/div
200 p s/div 2 ms/div

— 12 — BC—-3442




— CO$EL

SEEH

Model CBS1002403
Rise and Fall Time Temperature 25°C
Item LY, SITYEH Testing Circuitry  Figure A
Object +3. 3V23. 4A
1. Graph Input Volt. 18V
[ Load 50% ]
Output |} 4
Volt. - 1
[0.5V/div]|f r
0 =
[ Load 100%
Output |} J
Volt. -
[0.5v/div]|f
0 o
Input
Volt.
0 R .
[10v/div] Time [50mS/div] Time [10mS/div]
2. Values [mS]
Time Td Tr Ts Th T f
Load
50 % 15. 3 4.8 20.0 0.2 2.3
100 % 15.3 4.5 19.8 0.2 1.1
Output __90_% ________ ' :_ _____ .
Volt. 10% / ! \
" _1 l— _____ S S L
i1
Input i
Volt. I '
Td Tr | I Th Tf
¥
Ts | |
— 13 — BC—3442
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Model CBS1002403
Ambient Temperature Drift
Item BB EEE Testing Circuitry Figure A
Object +3. 3V23. 4A
1. Graph —2&A—— Input Volt. 18V |2. Values
---f+--- Input Volt. 24V
- —O_ = Input Volt. 36V Ambient Output Voltage [V]
‘ : = Temperature |Input Volt.|Input Volt.|Input Volt.
3.42 S T [C] 18[V] 24[V] | 36[V]
o= 3.40 A ;’ | - B -50 3.351 3.351 3. 351
= o o -40 3. 352 3. 352 3. 352
% 3.38 : i
8 o ‘ ‘ : -20 3. 352 3.352 3. 353
=
E 3 0 3.354 3.354 3.354
2 25 3. 354 3.3563 3. 354
5 3. 40 3. 351 3.351 | 3.351
Y 60 3. 347 3.347 3. 347
v S T 85 3. 340 3.340 3. 340
3.30 = I 100 3.336 | 3.336 | 3.336
3.28 : 105 3.334 3.334 3.334
-60 =20 20 60 100 — — — _
Ambient Temperature [°C]
Load 100%
Note: Slanted line shows the range of the rated
ambient temperature.
() RBTERBRIRERGRBERT,
— 14 — BC—3442
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Model CBS1002403
Minimum Input Voltage for Regulated Output Voltage
Item RELX a2l —a VEE Testing Circuitry Figure A

Object +3.3V23. 4A

1. Graph 2. Values
---fF+~--- Load 50%
—2&—— Load 100% Ambient Input Voltage
39 — Temperature (V]
L [cl Load 50% | Load 100%
. | o 50 14. 2 14.9
o - ' S ~40 14. 2 14.8
L ) ] 20 14.2 14.9
b Ly 0 14. 1 14.9
; 25 14. 2 15.0
2 40 14.1 15.0
o o ’ \ 60 14.1 15.0
N I 85 14. 0 15. 1
T 100 14.0 15.0
0 !, ISR S B! 105 14.0 15. 1
-60 -20 20 60 100 __ _ _

Ambient Temperature [°C]

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

() RBRITERD HIR B 27,

15— [ BC—3442
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Model CBS1002403
Ripple Voltage (by Ambient Temp.)
Item Yy INVEIE (JBEBEIRERE) Testing Circuitry Figure A
Object +3. 3V23. 4A
1. Graph 2. Values
--=-fF--- Load 50%
——2A—— Load 100% Ambient Ripple Voltage
200 ' —c Temperature [mV]
80 |1 . ['C) Load 50% | Load 100%
— e ; -50 55 55
EOL N ] -40 35 35
. 140 J— - ; | N .
s ; 1 -20 15 15
§ 120 f— - |
et s : b 0 10 10
o o ‘ . i
= 100 < 25 10 10
280 ‘ -
a ! N 40 10 10
& < 60 10 10
85 10 10
: 100 10 10
E; 105 15 15
20 60 100 _ _ —
Ambient Temperature [°C]
Input Volt. 24V
Note: Slanted line shows the range of the rated
ambient temperature.
() g ERERBEGREEZ =T,
_ 16— BC—3442
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Model CBS1002403
Time Lapse Drift Temperature 25C
Item BERY 7B Testing Circuitry  Figure A
Object +3. 3V23. 4A
1. Graph 2. Values
Time since Output
: \ ! start Voltage
3.42 ; [H] (v]
— 3.40 | ; 0.0 3. 352
= ;
- ‘ I 0.5 3.350
o 3.38 ; 1 .
o | | 1.0 3.350
+ . '
o 336 | | ‘ 2.0 3.350
= < i
2 3.34 : 3.0 3.350
g i , 1 4.0 3.350
2882 pd s - :
] | 5.0 3. 350
3.30 | 6.0 3.350
3.28 ? | 7.0 3. 350
0 2 4 6 8 10 8.0 3. 350
Time [H]
Input Volt. 24V
Load 100%
7 BC—3442




— CO$EL

SEEH

Model CBS1002403

Output Voltage Accuracy
Item EBFRE Testing Circuitry  Figure A
Object +3, 3V23. 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 : =40 ~ 100°C
Input Voltage : 18 ~ 36V
Load Current 0~ 23.4A
* Output Voltage Accuracy = * (Maximum of Output Voltage — Minimum of OQutput Voltage)//g

Output Voltage

* Qutput Voltage Accuracy {(Ration) = X 100
Rated Output Voltage
1. EB/ERHE
AR, ANEBE., ARNERY TEARNT, EELES S L EOHNBEDOEHZ VI,
) FEIELAE : =40 ~ 100°C
ANEBE : 18 ~ 36V
ATER © 0 ~ 23.4A

Il

* EBERE(KBE) = =t (HABEOKRSHE - HABEDOEEE) 2

FENE
* EEERE (EBER) =—— X 100
ERH F1EE
2. Values
Temperature| Input Output Output Voltage Accuracy
Item
[C] Voltage[V] | Current{A] | Voltage[V] | Value [mV] | Ration [%]
Maximum Voltage 25 36 0 3.353
+9 +0.3
Minimum Voltage 100 36 23. 4 3.335
— 18 — BC—-3442
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Model CBS1002403
Condense
Ttem AR Testing Circuitry Figure A
Object +3. 3V23. 4A
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. HESERR
ANERSRET, ERET-10CIKAHLTRE, H1BHRICIEBE»OmYHL.,
ER25C, BE4A 0% RHORBRBEHEEIY, FOEBINEHOREELTVWRED RN
L EERT S,
2. Values
Item Data Testing Conditions
Output Voltage [V] 3.345 Input Volt. :24V, Load Current. :23. 4A
Line Regulation [mV] 1 Input Volt. :18~36V, Load Current. :23. 4A
Load Regulation [mV] 1 Input Volt. :24V, Load Current. :0~23. 44

BC—-3442
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Model CBS1002403
Line Noise Tolerance Temperature 25°C
Item ANHEEHE Testing Circuitry Figure B
Object +3.3V23. 4A
. Conditions
» Input Voltage 24V * Pulse Input Duration : 1 min. or more
+ Pulse Voltage 2000 v * Load 100 %
+ Pulse Cycle 16. 7 mS
. Results
No protection failure |DC-like Regulation of
Pulse Width MODE should occur Output Voltage
(nS] POLARITY {RZE[EIEK DREBIEN 2V |HABEOERKEE
+ 0K no fluctuation
COMMON
” - 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
— 920 — BC—3442
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Temperature Chamber

1HIRE
secrronie| 1010007 . - _
e P —»  Switch —W POV{;:%%’%’IY Electronic —Q‘PV'—
ower DC Load
Supply BT Power Meter Figure C B o 0seill
DC 2 e scilloscope
L wAit w7 amm [€) |0cillos
Relay Unit J
Jy=razyh
L+ DVM
Data Acquisition/Control Unit
7 A ERERY AT A
Figure A
DC Input Line DC Voltmeter Si:ﬁi:ior Power Supply DC Ammeter Adjtszzble
HAEE P e SRER e e R
LEILE MR y3ab-} | 1gure HEAR
DC Voltmeter
BEREE
Figure B
© * HIN +VouT $——=o
——O RC +S
hg C1 C B S TRM c3 + c4
68 uF a 0.1uF
“% CASE =S '
FL# VIN -vouT » —0
Cl : 50V 68uF
C2 : 4700pF
C3:50V 0.1uF
C4: 10V 2200uF X2 (—4O°C§TB§—20°C)
10V 2200uF (-20°C<TB§ 100°C)
Ty : Base Plate Temp.
Figure C
— 91 — BC—3442






