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Model CBS502403
Line Regulation Temperature 25C
Item I AN LB Testing Circuitry Figure A
Object +3.3V11. 7A
1. Graph 2. Values
~--fF-~--- Load 50%
2 Load 100% Input Output Voltage
N : . Voltage (v]
3. 40 . : i ‘\ (v] Load 50% Load 100%
o 3.38 - : 17 3.342 3.342
— : ‘\““ : 4 18 3.343 3.342
& 3.36 : 3 | SR
E N S 20 3.342 3. 342
§ 3.34 7‘m$:&:$ﬁ'gﬂ:$ 24 3.342 3. 342
- < 1 N N 30 3. 342 3. 342
2 3.32 N A BN E
S 3 AN 36 3.342 3.342
< 3.30 A\ E— ‘ 40 3.342 3. 342
\\; ; ; \ \ } L _ —_
3.28 ~ 1 i —
3.26 A Y
10 20 30 40 50
Input Voltage [V]

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

() RHRITEBRANBERBEEZ R,

BC—-3439
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Model CBS502403
Input Current (by Input Voltage) Temperature 25C
Ttem ANER (AN EBERFE) Testing Circuitry Figure A
Object
1. Graph —2&A—— Load 100% [2. Values
---fF~--- Load 50%
——O—= Load 0% Input Input Current
5.0 — Voltage (A]
SR B N N T [v] Load 0% | Load 50% [Load 100%
ol b NN 0 0.000 [ 0.000 [ 0.000
= L S 4.0 0.000 [ 0.000 | 0.000
E N f 8.0 0. 000 0. 000 0. 000
g N | 12.0 0.016 | 0.016 [ 0.016
° N T 15. 6 0.124 | 1.720 | 3.041
2 B\ 16.0 0.122 | 1.648 | 3.114
- R SO 18.0 0.116 | 1.411 | 2.744
N 20.0 0.107 | 1.258 | 2.444
e 24.0 0.097 | 1.055 | 2.044
ot-g-.o -0 28.0 0.089 | 0.914 | 1.753
0 10 20 30 40 50 32.0 0. 082 0. 806 1. 537
Input Voltage [V] 36.0 0.078 0.734 1. 392
40.0 0.074 | 0.658 1.238
Note: Slanted line shows the range of the rated — — — —
input voltage. — — — —

(&) BBRITEBRANEERBZTT,

g BC—3439
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Model CBS502403
Input Current (by Load Current) Temperature 25°C
Item ANER (AR Testing Circuitry Figure A
Object
1. Graph —2&A—— Input Volt. 18V |2. Values
---f%--- Input Volt. 24V
—:=—0—-— Input Volt. 36V Load Input Current [A]
5.0 : — Current Input Volt. [Input Volt.|Input Volt.
| 1 N [A] 180v] | 24[v] | 36[V]
RS R R 0. 00 0.114 | 0.096 | 0.078
= - R 2.00 0.590 | 0.444 | 0.316
§ - ] A 4.00 1.025 | 0.765 | 0.530
g7 /A/ 6. 00 1.470 | 1.092 | 0.745
e T T S| 8. 00 1.930 1.426 | 0.964
2 N 10. 00 2.401 | 1.769 | 1.188
- T 11.70 2.812 | 2.070 | 1.381
. | 8 12. 87 3.004 | 2.272 | 1.513
| — — — —
12 - —_ _ —

Load Current [A]

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

() RBRIIER R EREE %R,

BC—-3439
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Model CBS502403
Input Power (by Load Current) Temperature 25°C

Item ANESH (AR Testing Circuitry  Figure A

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

---fF--- Input Volt. 24V
—-—0—-— Input Volt. 36V Load Input Power [W)]
100 Current Input Volt. |Input Volt.|Input Volt.
: (A] 18[V] 24[V] 36(V]

o | L] 0. 00 2.05 2.31 2.82
= ) | ) o 2. 00 10.57 | 10.61 [ 11.42
& 4. 00 18.28 18. 22 19. 06
E 6. 00 26. 09 26. 04 26. 83
£ 8. 00 34. 20 33.93 34.70
£ 10. 00 42.40 [ 4199 [ 42.70

11.70 49. 40 49. 10 49. 60
12. 87 54. 30 53. 80 54. 30
Load Current [A]
Note: Slanted line shows the range of the rated
load current.
(F) BITERAHERGCHEL =T,
— 4 — BC—-3439
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Model CBS502403
Efficiency (by Input Voltage) Temperature 25°C
Item ZhE (ASTEERE) Testing Circuitry Figure A
Object
1. Graph 2. Values
---ft~=-- Load 50%
—&—— Load 100% Input Efficiency
86 —c < 1 : Voltage (%]
iy - [v] Load 50% | Load 100%
82 v N 16 4.1 71.5
= 15 ;‘K/ﬁ(iir S v: S 18 76. 8 79.2
. fale.. g O 20 77. 4 79.7
g 74 B e 24 76.8 79.7
3 e 30 75.9 79. 5
O 70 e s
o EERAN Y 36 74.5 78.9
66 i % : 40 73.8 78. 4
Y N — - -
62 r \  ‘ __
58 I A ‘L ‘\3
10 20 30 40 50
Input Voltage [V]
Note: Slanted line shows the range of the rated
input voltage.
(1) RBRITERANEERHAZRT,
_ 5 _ BC—34309
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Model CBS502403
Efficiency (by Load Current) Temperature 25°C
Ttem 2hE (AfTEE) Testing Circuitry Figure A
Object
1. Graph ——2&A—— Input Volt. 18V |2. Values
---fF--- Input Volt. 24V
i © S Input Volt. 36V Load Efficiency [%]
86 : Current Input Volt. |Input Volt.|Input Volt.
— [A] 18[v] | 24[vl | 36[v]
78 |— - -
- 0.00 — — —
R 70 [ piad . \ 2. 00 63.3 63.0 58.5
o . , 4.00 73.1 73.3 70. 1
9 / ",
g 62 v — N 6. 00 76. 8 77.0 74.7
S B c ) 8. 00 78.1 78.7 77.0
4 54 — - - -
& ; . h 10. 00 78.7 79.5 78. 2
46 e 11. 70 79.1 79.5 78.7
l - 12. 87 79. 0 79.7 79.0
38 | -
30 ‘ ‘ N — - - —
0 4 8 12 __ _ — _
Load Current [A]
Note: Slanted line shows the range of the rated
load current.
() MRIXERARFERGERHZ =T,
_ & — BC—3439
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Model CBS502403
Load Regulation Temperature 25°C
Item BHANED) Testing Circuitry Figure A
Object +3.3V11. 7A
1. Graph ——A—— Input Volt. 18V [|2. Values
~--fF--- Input Volt. 24V
- —0—- II’lpUt Volt. 36V Load Output Voltage [V]
I i 77 Current Input Volt. |Input Volt. |Input Volt.
3.40 | 0 [A] 18[v] | 24[v] | 36[V]
53 - NI 0. 00 3.343 3.343 3. 342
o 3.38 [ - SR
= e : E— 2. 00 3. 343 3.342 3.342
) ! i
@ 3.36 - T T 4. 00 3.343 3. 342 3. 342
+ —— ; g
E 3 34 B j oy * P * \’\F{:!} ; 6. 00 3. 343 3.343 3. 342
o : ‘ : L 8. 00 3. 343 3.343 3. 342
2332 + B
‘S ‘ i 3 10. 00 3.343 3.343 3. 342
S o330l I 11.70 3.343 | 3.343 | 3.342
— ‘ T 12. 87 3.342 3. 342 3.342
3.28 —_ — — —
3. 26 ’ | - - - -
0 4 8 12
Load Current [A]
Note: Slanted line shows the range of the rated
load current.
() RRITERARTERGHE <7,
-7 = BC—3439
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Model CBS502403
Ripple Voltage (by Load Current) Temperature 25°C
Item Uy INVEIE (AR Testing Circuitry Figure A
Object +3.3V11.7A
1. Graph 2. Values
—&—— Input Volt. 18V
e © i Input Volt. 36V Load Ripple Voltage [mv:t
50 : - Current Input Volt. | Input Volt
I ! : )
%g 40 » ‘ 0.0 5 5
) 35 ‘ RNl 2.3 10 15
! ‘ o 4.7 10 15
Q 30 :
= | 7.0 10 15
O 25 : ,
g , 9.4 10 15
=20 ; s
2 ' ! N 11.7 10 15
g B % —9 , 14.0 10 15
10 A A A A A — — —
Sf/:q - — —
0 : ] S — — _
0 4 8 12 16 _— _— _
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.
VyZVEE, TRp —pETTIND,
() RBILERARERERY =T,
Ripple [mVp-p]
Fig. Complex Ripple Wave Form
X Vo AR
BC—3439
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Model CBS502403
Ripple-Noise Temperature 256°C
Ttem Vo Idn)AX Testing Circuitry Figure A
Object +3.3V11. 7A
1. Graph 2. Values
—2A——— Input Volt. 18V
— - Input Volt. 36V Load Ripple—Noise [mV]
200 —TT Current Input Volt. Input Volt.
180 0 [A] 18 [V] 36 [V]
: | N
= 160 ; A 0.0 10 15
= : ;
N | I~ | 2.3 15 25
! i . : 4.7 15 2b
3 120 { o |
) | ; — i 7.0 15 25
Z 100 : ;
w 5 . 9.4 15 25
A 80 p—-- : : N
2 | \ K 11.7 15 25
= 60 { ~ 14.0 15 25
40 ? S _ _ _
00 L. 0" =6 1— 0| g —0 — — —
' A A =y A \%
0 ) —_— —_—_ —_—
0 4 8 12 16 _— —_ —

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.

Yoy I/ AXik., TRp—pfETHREIND,
() fIrERAMERGEEE =T,

Ripple
Noise[mVp—p]

N

Fig. Complex Ripple Noise Wave Form

K Uy AR

BC—3439
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Model CBS502403
Overcurrent Protection Temperature 25°C
Item BEFIRE Testing Circuitry Figure A
Object +3.3V11.7A
1. Graph Input Volt. 18V |2. Values
— Input Volt. 24V
s Input Volt. 36V Output Load Current [A]
6.0 ‘ | ‘ Voltage Input Volt. |Input Volt.|Input Volt.
i I | i
IR N S — [v] 18(V] 24[V] 36[V]
= 5.0 ! ! | ‘ ‘ 3. 300 13.31 13. 36 13. 36
~ ol N 3.135 15.17 | 14.85 | 14.82
0o N ‘
é" > R 2.970 15. 14 14.91 14.94
S 3.0 | w‘ : 3 ; 2. 640 15. 22 15. 04 15. 16
= , : ~ L
S i - T N e ! 2.310 15. 37 15. 22 15. 32
g0 Y 1. 980 15.51 | 15.37 | 165.53
R ] ! b 1. 650 15. 44 15.51 | 15.77
0.0 ’ ! —_— — — _
0 4 8 12 16 20 — — — —
Load Current [A] _ - _ —
Note: Slanted line shows the range of the rated __ _ _ _
load current.
() RRIIERATERGEHEL =T,
Intermittent operation occurs when the output
voltage is from 1.65V to OV.
1. 65V~0VREliX, FRE—FERB,
~ 10— BC—34309
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Model CBS502403
Overvoltage Protection
Item NEERE Testing Circuitry  Figure A
Object +3. 3V11. 7A
1. Graph ——2A—— Input Volt. 18V |2. Values
-=-=-f%--- Input Volt. 24V
— —O—-— Input Volt. 36V Ambient Operating Point [V]
; : : : Temperature |Input Volt.|Input Volt.|Input Volt.
6.0 | T e ['C] 18[V] | 24(v] | 36[V]

E; 5.0 ] —é; ATMW'-: ..VV Y -50 4,23 4. 23 4,23

: 3 T -40 4,23 4.23 4,23
T 4.0 — ¥
= A =20 4.23 4,23 4,23
o]
=L, / / 0 4.22 £.22 | 4.22
o 3
£ L T T 25 4.22 4.22 4.22
T 2.0 = SR —
g i R 40 4,22 4.22 4,22
& 1o / / 60 4.22 4.22 4.22

/ ‘ f 85 4.21 4,21 4.21

A { R RS | SN
0-0 | E 100 4.21 1.21 4.21
-1.0 ‘ ‘ . L 105 4,20 4.21 4,21
—60 -20 20 60 100 _— _ — —

Ambient Temperature [C]
Load 0%

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

(FF) FBILER R ERRAEHE 2~

1 — BC-3439




— CO$EL

SEEH

Model CBS502403
Dynamic Load Response Temperature 25C
Item BHANES Testing Circuitry Figure A

Object +3.3V11. 7A

Input Volt. 24V
Cycle 1000 ms

Load Current

Min. Load (0A) «—
Load 100% (11.7A)

200 mV/div
500 p s/div 5 ms/div
Min. Load (QA) «—
Load 50% (5. 85A)
\fr
V
200 mV/div
500 p s/div 5ms/div
Load 10% (1.174) «—
Load 100% (11.74)
\V4
200 mV/div
500 p s/div 5 ms/div
— 12 — BC—-—3439
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Model CBS502403
Rise and Fall Time Temperature 25C
Item LD, STV B Testing Circuitry Figure A
Object +3.3VI1.7A
1. Graph Input Volt. 18 V
ﬁLoad 50% ]
Output |} .
Volt. 1
[o.5v/div]l | |
0 -
Output |} J
Volt. -
[0.5v/div]|} |
0
Input
Volt.
0 . ,
[10V/div] Time [50mS/div] Time [10mS/div]
2. Values [mS]
) Time[ 14 Tr Ts Th Tf
oad
50 % 15.3 9.3 24.5 0.2 4.3
100 % 15.3 9.5 24.8 0.2 2.3
Output __?9?64_ _______ ' :_ _____ TN
Volt. 10% / || \
- 4 b1 <.
iL
Input i
Volt. I I
Td Tr I I Th Tf
I
Ts | |
-~ 13 — BC—3439
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Model CBS502403
Ambient Temperature Drift

Item JE R R B Testing Circuitry Figure A

Object +3.3V11. 7A
1. Graph —A—— Input Volt. 18V 2. Values

~~=fF--- Input Volt. 24V
—_ =0 - Input Volt. 36V Ambient Output Voltage [V]
‘ : ‘ 1 — Temperature |Input Volt.|Input Volt.|Input Volt.

3.40 N A —— [C] 18[v] | 24[v] | 36[V]
S R S N R S -50 3.338 | 3.338 | 3.338
= R : T
— ‘ : < : ‘ -40 3. 340 3. 340 3. 340
o 3.36 : ‘ ; SR N
& 3. ) — ; -20 3.343 | 3.343 | 3.343
8 ) 4
° 0 3. 345 3. 345 3. 345
g - 25 3. 346 3. 346 3. 346
53 \ A, 7 40 3.345 | 3.345 | 3.345
S 339 \ Y 60 3. 341 3.341 | 3.341

R T e S I A N 85 3.336 3. 336 3. 336
A ' i S N R
3.28 by : | ; : s, 100 3.332 3.332 3.332
e | o ‘ —
3.26 A — ‘ ‘ 105 3.331 3.331 3.331
-60 -20 20 60 100 — — — —

Ambient Temperature [°C]
Load 100%

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

(FE) RHBRIEERE A PR LRGP 2 7~ 7

4 — BC-3439
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Model CBS502403
Minimum Input Voltage for Regulated Output Voltage
Item BEELF2L—a v EBE Testing Circuitry Figure A

Object +3.3V11. 7A

1. Graph 2. Values
-=--fF--- Load 50%
—2&A—— Load 100% Ambient Input Voltage
39 . 1 ‘ S— Temperature (V]
o 3 [C] Load 50% | Load 100%
B O T N ~50 14. 8 15. 3
= 24 e b — -40 14.8 15. 2
S L ‘ ! ~20 14.8 15. 3
8
3 N R T 0 14.8 15. 4
- S L L LR B R 25 14.7 15. 4
5 A S — ‘ ‘ }Q 40 14. 7 15. 4
T :aW* N 60 14. 6 15. 4
4 ﬂ 85 14.6 15.3
[ {' 100 14.5 15.3
o S L 105 14.5 15.3
-60 -20 20 60 100 __ —_ _

Ambient Temperature [°C]

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

() #BBIEREFEE#ERZ R,

— 15— BC-3439
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Model CBS502403
Ripple Voltage (by Ambient Temp.)
Item Yy 7)VEE (BEHIBERE) Testing Circuitry Figure A
Object +3.3V11.7A
1. Graph 2. Values
~-~-fF--- Load 50%
A Load 100% Ambient Ripple Voltage
200 — Temperature [mV]
180 N \ - [C] Load 50% Load 100%
%' 160 3 J[ -50 356 35
o ; i —] -40 30 30
& N i I -20 25 25
s 120 “ l -
o N i : e 0 20 20
o — ! : :
z 100 T RN 25 15 15
A N ] 40 15 15
g N N
= 60 < ] ™~ 60 15 15
S - e —— Y 85 20 20
20 ——i§< = 100 20 20
0 AN BN 105 20 20
-60 -20 20 60 100 _ — —
Ambient Temperature [°C]
Input Volt. 24V
Note: Slanted line shows the range of the rated
ambient temperature.
(F) RBRTEREBRELGHE Y =T,
16 — BC-34309
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Model CBS502403
Time Lapse Drift Temperature 25°C
Item REERY 7 b Testing Circuitry Figure A
Object +3.3V11.7A
1. Graph 2. Values
Time since Output
‘ ‘ ‘ ‘ ‘ 1 start Voltage
el S ] (] (v
— 3.38 0.0 3.344
= e . 0.5 3. 343
0 3.36 e i .
&0 : | 1.0 3. 343
Y
€ 3.34 ] 2.0 3.343
8 3.32 - 3.0 3. 343
Q‘ ..... —
g 3. 30 . i | 4.0 3. 343
; T 5.0 3. 343
3.28 - | B - 6.0 3.343
3.26 7.0 3. 343
0 2 4 6 8 10 8.0 3.343
Time [H]
Input Volt. 24V
Load 100%
_ 17— | BC-3439
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Model CBS502403
Output Voltage Accuracy
Item ESERE Testing Circuitry Figure A
Object +3.3V11.7A
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 : —40 ~ 100C
Input Voltage : 18 ~ 36V
Load Current 0 ~ 11.7A

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

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

. EEBERE

JARIREE, ANEE. ARERE TRMARAN T, FRCEB IR EOHNEEOEEZ VI,
JE PR BE : —40 ~ 100°C
ANEBE : 18 ~ 36V
RITERR : 0 ~ 11.7A

* EBERE (L8 = = (HABEORRE - HABEOKIEME) /2

EENE
* TEBERE (E#FE) =———F— X 100
ERHSIEE
2. Values
It Temperature | Input Output Output Voltage Accuracy
em
[C] Voltage[V] | Current[A] | Voltage[V] | Value [mV] | Ration [%]
Maximum Voltage 25 18 11.7 3. 346
+7 +0.2
Minimum Voltage 100 36 11.7 3.332
—~ 18 — BC—3439
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Model CBS502403
Condense
Ttem RS Testing Circuitry Figure A
Object +3.3V11. 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. EEFERAR
AN EGST-RET, HEHT-10CIZAALTEE, H1FBRHEICEBE»TYHL,
FR25C, BEA4O0%RIORBIBEERIE, TOEINBEOREZITVWEEO 2N
TEERERT S,
2. Values
Item Data Testing Conditions
Output Voltage [V] 3. 341 Input Volt. :24V, Load Current. :11.7A
Line Regulation [mV]) 1 Input Volt. :18~36V,Load Current.:11.7A
Load Regulation [mV] 1 Input Volt. :24V,Load Current. :0~11. 7A

BC—-3439
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Model CBS502403
Line Noise Tolerance Temperature 25°C
Item ADHEE R Testing Circuitry Figure B
Object +3. 3V11.7A
. Conditions
« Input Voltage 24V » Pulse Input Duration : 1 min. or more
« Pulse Voltage 2000 V + Load 100 4
« Pulse Cycle 16. 7 mS
. Results
No protection failure |DC-1like Regulation of
Pulse Width MODE should occur Output Voltage
[nS] POLARITY |[{RE R OBBMEN 2V |HABEDOEKHES)
+ OK 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
— 20 — BC—-3439




SEEH

— CO$EL

Temperature Chamber
1EIRE
SR -
- Elg:ji‘;{j“ L Lot Power Supply p| Electronic N
DC Power HREE T~ DC Load 81%
Supply . Power Meter Figure C -
DR b Lo BTARRE | |l lloscore
g Relay Unit
P Jv-azyh
. DVM
Data Acquisition/Control Unit
77 —FER ey ATA
Figure A
Noise ‘>§ DC Ammeter Adjustable
DC Input Line > DC Voltmeter > Simulator : PO};%%%” P Load
HFER BEREES FG § Fi\gure c BBt
G HE vy P TERAS
DC Voltmeter
EREE
Figure B
° J) +VIN +VOUT » O
—¢ RC +S
7 c1 CBS TRM c3 " ca
68 uF c2 0.1uF
‘”°°_/<°F CASE =S

- O
,L? VIN vouT

Cl:50V 68uF

C2 : 4700pF

C3:50V 0.1uF

C4: 10V 2200uF X2 (~40°C=Tp=-20C)
10V 2200uF (-20°C<Tz=100°C)

Tz : Base Plate Temp.

Figure C

9 — BC—3439






