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Input Voltage [V]

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

(F) MBIERANEBEERLEZ T,

Model CBS2002428
Line Regulation Temperature 25°C

Item BOANES Testing Circuitry Figure A

Object +28V7. 2A
1. Graph 2. Values

--=-EF-- Load 50%
= Load 100% Input Output Voltage
28.30 Voltage [Vl
- : vl Load 50% Load 100%

28. 20 e —
. . 16 28. 037 28. 033
~ -
= 2810 18 28. 036 28. 033
@ R N D oo e 20 28. 036 28.033
~ 28.00 , s 24 28. 036 28.033
= - - B—
= 9700 |- « - 30 28. 035 28. 033
g : - 36 28. 035 28. 033
< 27.80 40 28. 034 28. 033

27.70 , — — —

27.60

10 20 30 40 50

BC—34360
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Model CBS2002428
Input Current (by Input Voltage) Temperature 25°C
Item ANFVER (NFIEERFE) Testing Circuitry Figure A
Object
1. Graph —A—— Load 100% 2. Values
---EF-- Load 50%
—O—- Load 0Ok Input Input Current
20.0 Voltage (A]
[v] Load 0% | Load 50% [Load 100%
N - | 0 0.000 | 0.000 | 0.000
= 150 fb\' : ; 4.0 0. 000 0. 001 0. 000
B I 8.0 0.021 | 0.021 | 0.020
g 00 0 / AL 12.0 0.016 | 0.016 | 0.016
. ; / N 15. 2 0. 232 7.512 | 15.060
E- | ‘r"htl B \A\‘; e 16. 0 0.226 7.132 14. 349
50 AN N i 18.0 0.163 6.375 | 12.743
o O g 20. 0 0.149 | 5.806 | 11.482
| 24.0 0.129 4.837 9. 569
0.0 B—E—Fl—m-ef‘ O e D 28.0 0.109 4. 160 8. 240
0 10 20 30 40 50 32.0 0.091 3.653 | 7.240
Input Voltage [V] 36.0 0. 084 3. 264 6. 493
40.0 0.077 2. 963 5. 867
Note: Slanted line shows the range of the rated - - — —
input voltage. — — _ —

() BRI ERANEERE LTI,
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Load Current

(A]

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

() BBRILERAMEREE LTI,

Model CBS2002428
Input Current (by Load Current) Temperature 25°C
Item ANER (AR Testing Circuitry Figure A
Object
1. Graph —A—— Input Volt. 18V |2. Values
---EF-- Input Volt. 24V
— —O—-- Input Volt. 36V Load Input Current [A]
20.0 r . Current Input Volt. | Input Volt. | Input Volt.
* (A] 18([V] 24[V) 361V]
_ 0.00 0. 161 0. 130 0.085
S 15,0 o e R 1. 00 1. 897 1. 455 1.013
= ] - Kf 2.00 3.562 | 2.703 | 1.878
5 /?l d 3.00 5.287 | 3.9714 | 2.717
S 10.0 | O
- ‘ e ;FJ 4.00 6.937 5. 282 3.577
a B > 5. 00 8.711 6. 606 4.413
a i 6. 00 10.550 | 7.856 | 5.312
7. 00 12.295 | 9.223 6. 204
7.20 12.666 | 9.489 6. 381
7.92 14.060 | 10.503 | 7.037
8 __ — _ _

BC—3430
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Model CBS2002428
Input Power (by Load Current) Temperature 25°C
Item ANEH (AT Testing Circuitry Figure A
Object
1. Graph —A—— Input Volt. 18V |2. Values
---fF-- Input Volt. 24V
—-—O—-- Input Volt. 36V Load Input Power [W]
500 Current Input Volt. | Input Volt. | Input Volt.
[A] 18[V] 24[V] 361[V]
400 0. 00 2.9 3.1 3.1
= N ! 1. 00 34.2 35. 1 36. 4
= ol 2.00 63.9 65. 0 67.5
g 300 R e e S e e o I
o . 3.00 94. 4 95. 2 97.5
= 4.00 125. 2 126. 2 128. 2
= 200 5. 00 156.2 | 157.2 | 159.7
6. 00 188.1 188. 6 191.9
100 7. 00 220. 4 220.7 223.8
7.20 226. 8 227.0 230.2
0 7.92 250. 7 250. 7 253.6

Load Current [A]

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

(F) #BRITERARFERER LT,

4 BC-3430
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Model CBS2002428
Efficiency (by Input Voltage) Temperature 25C

Item R (ANHEERE) Testing Circuitry Figure A

Object
1. Graph 2. Values

-=-~fF+-- Load 50%
A Load 100% Input Efficiency
100 : ‘ : Voltage (%]
e SRR | [v] Load 50% | Load 100%

% T T 16 88. 5 87.8
=3 L L 18 88. 3 87. 8
X e 20 87.9 87. 8
£ 24 87.6 87.8
S ] 30 86.8 87.3
[
e ‘ RIS 36 85.8 86. 5

80 [ o _ 10 85. 1 86. 1

76 — = —

72

10 20 30 40 50

Input Voltage [V]

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

(F) #MBRIERANEERE LRI,
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(3E)

load current.

FHRRTER AN EREE L T,

Model CBS2002428
Efficiency (by Load Current) Temperature 25C
Item B (AR Testing Circuitry Figure A
Object
1. Graph ——2Ar—— Input Volt. 18V 2. Values
---EF--' Input Volt. 24V
—-—Q~—-= Input Volt. 36V Load Efficiency [%]
100 Current Input Volt. | Input Volt. | Input Volt.
- [A] 18[V] 24[V] 36[V]
2T S 0. 00 — — -
= 84| / / y - — TR - T 1. 00 79.8 77.9 74.9
.. -8 2. 00 86.3 | 84.8 | 817
o P
s 760 - 3. 00 87.8 87.0 84.9
2 ) ] B | 4.00 88. 4 87.17 86.3
o 68 [ —
b X 5. 00 88.5 88.0 86. 6
60 F—— - ! 6. 00 88.3 88.1 86.5
59 | 1 7.00 87.9 87.8 86.6
- ] 7.20 87.9 87.8 86. 6
44 7.92 87.5 87.5 86. 4
0 2 4 6 8 __ _ _ _
Load Current [A]
Note: Slanted line shows the range of the rated

BC—34360
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Load Current [A]

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

(7)) BBRIER AR ERELE 27T,

Model CBS2002428
Load Regulation Temperature 25°C
Ttem BHATNES Testing Circuitry Figure A
Object +28V7. 2A
1. Graph ——~A—— Input Volt. 18V [2. Values
--~fEF--' Input Volt. 24V
— —O—-- Input Volt. 36V Load Output Voltage [V]
28.30 Current Input Volt. | Input Volt. ] Input Volt.
(A) 18[V] 24[V] 36(V]
_ B _ 0. 00 28.037 | 28.033 | 28.031
o N N T I 1.00 | 28.036 | 28033 | 28.031
b} ° A
b ——a A 2. 00 28.036 | 28.033 | 28 032
3 28.00 3. 00 28.036 | 28.033 | 28.032
= 97 90 4. 00 28.036 | 28.034 | 28.032
L N S 5. 00 28.036 | 28.034 | 28.033
< 27.80 6. 00 28.035 | 28.034 | 28.033
2 70 T 1 7.00 28.035 | 28.033 | 28.033
) o . e 7.20 28.035 | 28.033 | 28.033
27. 60 7.92 28.035 | 28.033 | 28.033
0 2 4 6 8

BC—-3430
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Model CBS2002428
Ripple Voltage (by Load Current) Temperature 25°C
Ttem Uy INVEE (AR Testing Circuitry Figure A
Object +28V7. 2A
1. Graph 2. Values
—A— Input Volt. 18V
— —O—-- Input Volt. 36V Load Ripple Voltage [mV]
100 ‘ T T Current Input Volt. Input Volt.
90 |- Fﬂ "f;f;‘f”' ‘‘‘‘ I T [A] 18 [V] 36 (V]
TN [ e S o o s e E 0.0 5 10
B — e A s 1.4 25 30
e e e e Lo -
o B B e e B i et S B A 2.9 25 30
s 60 —F—1 o - e —
= - AAﬂ\fri¥:::‘~44~» e W::%f’*% 4.3 25 30
© 50 | I e ]
- — - ~ - L. - 5.8 25 30
7 O e ‘;Exwf 7.2 25 30
= 30 j& | GL*-IE; o0 9.2 25 30
0| T = = -
l -
O i —_— — —_
0 2 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.
Yy VEREZ, TRp —pETRIND,
(F) RBRIERARERBLEEZ =T,
Ripple [mVp-pl
Fig. Complex Ripple Wave Form
K Vo SRR
_ _ BC—3430
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Model CBS2002428
Ripple-Noise Temperature 25°C
Ttem VoA X Testing Circuitry Figure A

Object +28V7. 2A

1. Graph 2. Values
—2A—— Input Volt. 18V
—-—0O=—"-= Input Volt. 36V Load Ripple-Noise [mV]
200 Current Input Volt. Input Volt.
180 |— L N | [A] 18 [V] 36 [V]
0.0 30 35
z 199 - - 1.4 45 60
=140 | 1 i - .
o - ] 2.9 45 60
w120
'25 100 — 4.3 45 60
,é 5.8 50 55
g % 7 7.2 50 50
£ 60 o R
A gl 1S e | 9.2 50 50
0 g = g 1 _ _ .
20 .j - — _
0 1 -- — —
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

Yo In /A4 XE, TRIp —pfETTREND,
(%) RRITERAMERGH LTI,

Ripple
Noise[mVp-p]

Fig. Complex Ripple Noise Wave Form
X VoINS A4 REE

g = BC—3430
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Model CBS2002428
Overcurrent Protection Temperature 25C
Item BERRE Testing Circuitry  Figure A
Object +28V7. 2A
1. Graph - ———— Input Volt. 18V |2. Values
) e Tnput Volt, 24V
e Tput Volt., 36V Output Load Current [A]
Yoltage Input Volt. | Input Yolt. | Input VYolt.
vl 18[v] 24£v] 36[V]
= 40 — 28.0 8.55 9.34 9. 43
s S 26. 6 9.55 9. 49 9.71
« = 25.2 9,55 9.52 9.71
~= =~
3 N ]S 22.4 9.57 | 9.56] 9.7
8% 19. 6 9. 59 9. 60 5. 88
Iy _ - _ —
=1
D - — —-— — —
0 . — — - _
0 4 8 12 _ _ _ _
Load Current [A] - _ — _
Note: Slanted line shows the range of the rated — _ _ _
load current.
(&) #MEBRATERKEYRT.
Intermittent operation occurs when the output
valtage is from 19.6Y to OV.
19. 6V~0VR i, MixEe—FE#i5,
i
— 10 — BC-3430
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Model CBS2002428
Overvoltage Protection
Item BETRE Testing Circuitry Figure A
Object +28V7. 2A
1. Graph —A—— Input Volt. 18V §2. Values
---EF--' Input Volt. 24V
= —O—'~ Input Volt. 36V Ambient Operating Point [V]
39.0 Temperature |Input Volt. | Input Volt. | Input Volt.
e : : - : [C] 18[V] 24[V] 36[V)
o BO B ~50 36.78 | 36.78 [ 36.78
37.0 A -40 36. 85 36. 85 36. 85
+
g : - -20 36. 85 36. 85 36. 85
&) B
f; 36.0 1 - : T 0 36. 92 36. 92 36. 92
g D B } 1 25 36. 92 36.92 |  36.92
S 35.0 -
iy B L 4+ - 40 36. 92 36. 92 36. 92
8 34.0 |1+ » > 60 36.92 36. 92 36.92
1.0 O R 85 36. 92 36. 92 36. 92
B I S | . 100 36.92 [ 36.91 [ 36.91
32.0 ’ L 105 36.84 | 36.84 | 36.84
-60 =20 20 60 100 — _ _ _

Ambient Temperature [°C]
Load 0%

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

(F) BRRITERE BB ERLE 27T,

oy - BC-3430
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Model CBS2002428
Dynamic Load Response Temperature 25C
Item BHANES Testing Circuitry Figure A
Object +28V7. 2A
Input Volt. 24 V
Cycle 1000 ms
Load Current
Min. Load (0A) «—
T T [
Load 100% (7.2 | | | B T
| N
500 mV/div | 1 | E
200 p s/div 5 ms/div
Min. Load (0A) «—
Load 50% (3.64) ] ‘
| i ] , . i
| . |
HNEEE NUNS
/! W |
| R
500 mV/div L | Rl |
200 us/div 5ms/div
Load 10% (0.724) «— :
T ‘ T ] ol
Load 100% (7.24) I I e I
e T RN
—i . - ; ; | R b ‘ﬁ 4oy P
. ) ! ! | ‘ ! I i | '
e e
e LA e
500 mV/div 7 ‘
200 ps/div 5 ms/div
19— BC—3430
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Model CBS2002428
Rise and Fall Time Temperature 25°C
Ttem SMED, SLTFYRE Testing Circuitry Figure A
Object +28V7. 2A
1. Graph Input Volt. 18V
[ Load  50% ]
Output - :
Volt.
[5V/div] i
0
[ Load 100% ]
Output - -
Volt.
[5V/div] 1
0
Input
Volt.
0 —
f10v/div] Time {50mS/div] Time (10mS/div]
2. Values [mS]
Time| 14 Tr Ts Th T
Load
50 % 15.3 5.8 21.0 0.4 9.0
100 % 15.3 5.8 21.0 0.3 4.6
90% 1
Output —— e T T T N
Vol. | 1
e I 1F————"] i s N
N
Input ii
Volt. | '
Td Tr e Th| Tf
b Eol—>
1
T 5 X
_ 13 BC-3430
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Model CBS2002428
Ambient Temperature Drift
Item BB EEHE Testing Circuitry Figure A
Object +28V7. 24
1. Graph —2A—— Input Volt. 18V |2. Values
---E+--' Input Volt. 24V
— —O—-- Input Volt. 36V Ambient Output Voltage [V]
28. 30 Temperature |Input Volt. |Input Volt. | Input Volt.
" - ’ - ] [cl 181V] 241[V] 36(V]
_ B2 R 50 28.075 | 28.075 | 28.076
= I -4 28.076 | 28.076 | 28.077
O
= = — -20 28.076 28. 077 28.078
;S : : L o - R 0 28. 080 28. 080 28. 081
S S i A | ,7_1
= 97 90 n\baﬂ 25 28.067 | 28.067 | 28.067
é‘ I L %,,H,,\w.f‘_,,f\,ﬁ._g 40 28. 046 28. 046 28. 046
S 27.80 e [ e R 60 28.008 | 28.007 [ 28.006
70 L ( % T 85 27.957 | 27.957 | 27.957
B I f% . % 100 27.923 | 27.922 | 27.922
27. 60 { 105 27.904 27.904 27.904
-60 =20 20 60 100 _ _ _ _
Ambient Temperature [°C]
Load 100%
Note: Slanted line shows the range of the rated
ambient temperature.
() SR ERFABEE#RBEY ~T,
— 14 — BC—3430
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Model CBS2002428
Minimum Tnput Voltage for Regulated Output Voltage
Tten BELV¥Lv—3 g EBE Testing Circuitry Figure A

Object +28V7. 2A

1. Graph 2. Values
---EF-- Load 50%

2 Load 100% Ambient Input Voltage
32 - — Temperature (vl
[C] Load 50% Load 100%
. : ~50 13. 1 13. 6
ZoAU - — R -40 13.1 13. 6
. i - : A B -20 13.2 13.7
= ' 0 13.3 13.8
2 16 , : S
- | | N 25 13.3 14. 0
5 0 CEE - R - SCE - ) - I - EERR » I
2 S A = - S 40 13.3 13.9
L [ i | 60 13.3 14.0
' \ 85 13.3 14. 1
\ ] 100 13.3 14.1
0 : | 105 13.3 14. 1
60 20 20 60 100 _ _ =

Ambient Temperature [°C]

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

() BBTER AR EREL T,

15— [ BC—-3430
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Model CBS2002428
Ripple Voltage (by Ambient Temp.)

Item Y v 7 NVEE (B EIRERTE) Testing Circuitry Figure A

Object +28V7. 2A
1. Graph 2. Values

---fF-- Load 50%
= Load 100% Ambient Ripple Voltage

200 : : Temperature [(mV]

180 | 1 N , [°C] Load 50% | Load 100%
= e N 50 75 75
Ch . - —40 75 70

140
o 20 70 70
o 120
A - 0 50 50
= -
= 100 : N - 25 40 40
= % FEgr B - 40 45 45
a — A P~
=60 N B e -| 60 45 45

40 - i , 85 55 55

20 - = 100 60 60

0 - - 105 55 55

-60 -20 20 60 100 _ _ -

Ambient Temperature [°C]
Input Volt. 24V

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

() BBIIERERIBEE#EEE TT,

16— BC—3430
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Model CBS2002428
Time Lapse Drift Temperature 25C
Item BERY) 7 b Testing Circuitry Figure A
Object +28V7. 2A
1. Graph 2. Values
Time since Output
start Voltage
[H] [v]
_ 0.0 28. 057
=
- 0.5 28. 027
o]
=] 1.0 28. 027
)
3 2.0 28. 028
-
. 3.0 28. 028
‘S 4.0 28. 028
< 5.0 28. 028
6.0 28.029
7.0 28. 029
8.0 28. 029
Time [H]
Input Volt. 24V
Load 100%
BC—3430
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Temperature
Input Voltage
Load Current

1. Output Voltage Accuracy

input voltage varied at random in the range as specified below.

1 -40 ~ 100°C
18 ~ 36V

0~ 7.2

* Qutput Voltage Accuracy = & (Maximum of Output Voltage

Output Voltage Accuracy

Model CBS2002428

Output Voltage Accuracy
Item EEERE Testing Circuitry Figure A
Object +28V7. 2A

This is defined as the value of the output voltage, regulation load, ambient temperature and

— Minimum of Output Voltage) / 2

* Qutput Voltage Accuracy (Ration) = X 100
Rated Output Voltage
1. EEBERE
FERE., ANEBEE, ARERLY TRAKRANT, RECEB IR LEOENEBEEOEHE2 VI,
J=) PR B : =40 ~ 100°C
ANEE : 18 ~ 36V
BB S0 ~ T7.2A

* EEERE (XB#)

T (BAHBEORHE - HNEEDKIKME 2

l

EEE
* EEERE (EHE) = ———— X 100
EHAOER
2. Values
It Temperature | Input Output Qutput Voltage Accuracy

m

¢ [l VoltagelV] | Current[A] | VoltagelV] | Value [mV] | Ration [%]
Maximum Voltage -40 36 7.2 28.077 +89 +0.3
Minimum Voltage 100 18 7.2 27.913

— 18 — BC—3430
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Model CBS2002428
Condense
Item AR Testing Circuitry Figure A
Object +28V7. 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
25C and the humidity is 40%RH.
® Testing electrical characteristics of the unit to confirm there be no fault.
1. HESEER
ANEGST-REC, HEET-10CZHALTEE, W1IBHERCEEEMNSERYH L,
ZR25C. BE4 0% RIORBICBEEFE I, ZOEBERAUBEORELZITVWAEEO W
L ERERT S,
2. Values
Item Data Testing Conditions
Qutput Voltage [V] 28. 065 Input Volt. :24V, Load Current. :7.2A
Line Regulation [mV] 3 Input Volt.:18~36V, Load Current. :7.2A
Load Regulation [mV] 1 Input Volt.:24V,Load Current. :0~7. 2A

| BC—3430
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Model CBS2002428
Line Noise Tolerance Temperature 25C
Item ANEEWE Testing Circuitry Figure B

Object +28V7. 2A

1. Conditions

« Inmput Voltage : 24y » Pulse Input Duration : 1 min. or more
» Pulse Voltage c2000v « Load : 100 %
* Pulse Cycle : 16.7nS
2. Results
No protection failure |DC-like Regulation of
Pulse Width MODE should occur Output Voltage
[nS] POLARITY |[{R BRI OBEENL W |HABEOEFKHIEE)
+ 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—-3430
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Temperature Chamber
1EiR
Electronic 1 )
»  Switch —» p. Power Supply »| Electronic
DC Power HRER T~ DC Load A l7A
Supply EFst Power Meter Figure C -
DCEIR ? EHEH ETATEE Oscilloscope
Fvara~7’
y
Relay Unit
» Jy—razgh
> DVM
Data Acquisition/Control Unit
7 bR ERY AT A
Figure A
Noise > DC Ammet Adjustable
DC Input Line DC Voltmeter Simulator P O'éi%%g;ly > . o Load
RER EEEER sy | ] Figure € EARE -
DC Voltmeter
EREER
Figure B
° * T +VIN OUT 0
> RC *S
7 ot CBS Th o3 xL
68uF 2 0. 1uF
‘”?« CASE S
Cl:50V 68uF
C2 : 4700pF
C3:50V 0.1uF
C4 :35V 470uF X2 (40 C =T =-20C)
35V 470uF (=20°C<T3=100C)
Ty : Base Plate Temp.
Figure C
— 91 — BC—-3430






