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input voltage.

(F) BRITEBRANEELE L 7,

Model CBS1002428
Line Regulation Temperature 25°C

Item BHANES Testing Circuitry Figure A

Object +28V3. bA
1. Graph 2. Values

~=--B--- Load 50%
A Load 100% Input Output Voltage
» Voltage [V]

28.40 - (vl Load 50% | Load 100%

= .30 |- N 16 28. 131 28. 128
— - . — 18 28.131 28.128
B 28.20 | - 20 28. 130 28. 128
© . ]
S 2810 L — ] 24 28. 130 28.128
= 30 28.129 28. 127
g 28.00 36 28.129 28. 127
“ 27.90 40 28. 128 28. 127

o - - -

27.70 !

10 20 30 50
Input Voltage
Note: Slanted line shows the range of the rated

BC—-34214
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Model CBS1002428
Input Current (by Input Voltage) Temperature 25C
Item ADET (AN EERNE) Testing Circuitry Figure A
Object
1. Graph —A—— Load 100% 2. Values
---E--- Load 50%
— —©—- Load 0k Input Input Current
10 - Voltage [A]
) (. v] Load 0% | Load 50% [Load 100%
8 ; . 0 0. 000 0. 000 0. 000
= A _ 4.0 0. 000 0. 000 0.000
g, N N 8.0 0.000 | 0.000 [ 0.000
5 AN R 12. 0 0.016 | 0.016 | 0.016
& - -
s, / :}L\k\ | 15. 6 0.133 3.690 | 7.440
g / ,@E \A\ﬁ\ 16.0 0.131 3. 596 7.250
/,' B Bl 18.0 0.120 3. 200 6. 420
2 e 20. 0 0.113 | 2.874 | 5.740
T+t = ~] 24.0 0.089 | 2.414 | 4.800
0 H—a—iﬂ*’m- WP 28.0 0.075 | 2.084 | 4.149
0 10 20 30 40 50 32.0 0.071 1.836 | 3.648
Input Voltage [V] 36.0 0.068 1. 648 3.258
40. 0 0. 064 1. 501 2.927
Note: Slanted line shows the range of the rated -— - — -
input voltage. — — — —

() MBI ERANEBEERLE LTI,
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Model CBS1002428
Input Current (by Load Current) Temperature 25°C
Item ADER (AR R Testing Circuitry Figure A
Object
1. Graph —A—— Input Volt. 18V |2. Values
---B--- Input Volt. 24V
— = —-: Input Volt. 36V Load Input Current [A]
10 T Current Input Volt. | Input Volt. | Input Volt.
L ; I R (A] 18([V] 24[V] 36 (V]
8 - ) ] 0. 00 0.120 0.089 0. 068
= 7 A 0. 60 1. 156 0. 887 0.623
i Pl 1.20 2182 | 1647 | 1.134
(% B 7 P 1. 80 3.246 | 2.422 [ 1.641
~ ~ s 2. 40 4.364 3.236 2. 168
5 4 A m
& -~ L’ I 3.00 5.520 4.073 2.709
A x| .= o
AT -2 . 3.60 6. 720 4.920 3.264
x ] .-B .g“’?
T o i} : 3.96 7. 480 5. 440 3.610
‘1 — _ — _ —
1 _ _ _ _
2.0 3.0 4.0 _ _ _ _

Load Current [A]

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

() #BITERKRTERERZ T,
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Load Current [A]

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

(1) BBITERAFEREEEZ T,

Model CBS1002428
Input Power (by Load Current) Temperature 25°C
Item ANED (AfiR) Testing Circuitry Figure A
Object
1. Graph —A—— Input Volt. 18V [2. Values
---B-~-- Input Volt. 24V
— - — - Input Volt. 36V Load Input Power [W]
200 . Current Input Volt. | Input Volt. | Input Volt.
!
: [A] 181[V] 24[V] 36[V]
} 0. 00 2.2 2.2 2.5
= 150 0. 60 20.6 21.2 22.5
- A 1. 20 38.6 39.1 40. 8
= ._ A/a
o 1. 80 56.9 57.4 58.8
100 [— )
2 / 2. 40 75.8 76. 2 1.7
2 P 3. 00 95. 2 95. 5 96. 8
s | 3. 60 114.7 | 1149 1165
3.96 126.9 126. 8 128.6
P
0 ﬂ”’/' - — — —
0.0 1.0 2.0 3.0 4.0 - _ _ _

BC—-—3424
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Model CBS1002428
Efficiency (by Input Voltage) Temperature 25°C
Jtem A s (A DB |} Testing Circuitry Figure A
Object
1. Graph 2. Values
-—-fF--- Load 50%
—&—— Load 100% Input Efficiency
100 : - ; < Voltage (%)
- r;}‘m*m4 e (V] Load 50% Load 100%
B I A 16 88. 2 87.5
= =3 18 88. 4 88.0
. ‘ . A 20 88.1 87.9
2 76 — - B 24 87.5 87.7
o . N T 30 86. 4 87.2
o 68 T S ——
pe N 7_:1,7%,,,,,, L 36 85.4 86.5
60 | D T 40 84.2 86. 5
44
10 20 30 40 50

Input Voltage [V]

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

() BBRITERANBERRZ T,
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() #RIERAFERBELZTT,

Model CBS1002428
Efficiency (by Load Current) Temperature 25C
Ttem TR (ATRE) Testing Circuitry Figure A
Object
1. Graph —A—— Input Volt. 18V [2. Values
- ==-E--- Input Volt. 24V
—=© —-- Input Volt. 36V Load Efficiency [%]
100 ‘ Current Input Volt. | Input Volt. | Input Volt.
Sy [A) 180v) | 24tvl | 36v]
2 . " 0. 00 - B -
= s AT e s alltbai 0. 60 8.9 | 79.3 | T74.6
; .j‘,// el 1.20 87.0 85. 8 82. 1
§ 76 I 1. 80 88.3 87.5 85. 4
E 6 | B 2. 40 88. 6 88. 1 86. 4
& L 3.00 88.2 87.9 86.8
60 - 3. 60 87.9 87.8 86. 6
h 3.96 87.5 87.6 86.4
52
44 - — — —
0.0 1.0 2.0 3.0 4.0 _— — — _
Load Current [A]

Note: Slanted line shows the range of the rated
load current.
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Model CBS1002428
Load Regulation Temperature 25C

Ttem HHANEY Testing Circuitry Figure A

Object +28V3. 6A
1. Graph —A—— Input Volt. 18V [2. Values

---E--- Input Volt. 24V
—-=© —-- Input Volt. 36V Load Output Voltage [V]
Current Input Volt. | Input Volt. | Input Volt.

28.40 — (A 18(V] 241v] 36(V]
= 28.30 { - . ' 0.00 28. 131 28. 130 28.129
— - N ] 0.60 28. 132 28.130 28.129
& 28.20 I
= 1. 20 28. 132 28. 130 28.129
S w0 88— 1. 80 28.131 | 28.130 | 28.129
- - 2. 40 28.131 28. 130 28.129
2 28.00 .
= 3.00 28.132 28.130 28.129
< 9790 3. 60 28.131 | 28.130 | 28.129

T 3.96 28.131 28. 130 28.129
27.80 — — — — —
27.70 - : — - - -
0.0 1.0 2.0 3.0 4.0

Load Current [A]

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

() BRITERATNERERE LT,
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Model CBS1002428
Ripple Voltage (by Load Current) Temperature 25°C
Ttem Vv 7VEE (AR Testing Circuitry Figure A
Object +28V3. 6A
1. Graph 2. Values
—A— Input Volt. 18V
— ~© —-' Input Volt. 36V Load Ripple Voltage [mV]
50 Current Input Volt. Input Volt
. L . [A] 18 [V] 36 (V]
%g 40 . N B 0.0 5 15
— ] 0.7 15 20
@ 1.4 15 20
2 3 : - _—
» 2.2 15 20
(=]
: _ 2.9 15 20
3 AR I I S 3.6 15 20
> & & & 7 B 4.3 15 20
0 __ _ _
0 2 4 _ _ —
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 7NVEEX, TRIp —pfETREND,
(F) I ERATERRELY =T,
Ripple [mVp-pl
Fig. Complex Ripple Wave Form
K Vo AAEREMK
BC—-3424
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Model CBS1002428
Ripple-Noise Temperature 25°C
Item Vo)A X Testing Circuitry Figure A
Object +28V3. 6A
1. Graph 2. Values
—A—— Input Volt. 18V
—=© —- Input Volt. 36V Load Ripple-Noise [mV]
200 Current Input Volt. Input Volt.
180 | - i (A] 18 [V] 36 [V]
T ] § i 0.0 15 40
;E 10 T ISR - 0.7 35 55
— 140 — ;
@ - - 1.4 35 50
«w 120 —
é 100 - - 2.2 35 50
b [ B ] 2.9 40 50
o 80 |— - :
B | S 3.6 40 45
S - S DRSS B 4.3 40 45
40 EF; A A A/A ~-2— = -_;g —_— J— J—
/,f_‘ X = 5
20 j~ | - “ —
0 ——— J— R
0 2 4 . _ -
Load Current [Al]
Ripple-Noise is shown as p—p in the figure below.
Note: Slanted line shows the range of the rated
load current.
Yo 7PN AR, TRIp—pETREIND,
(F) BRIERANERBEE T,
Y
Ripple
Noise[mVp-p]
N
Fig. Complex Ripple Noise Wave Form
K Yy In/AXKEE
_ 9 _ BC—3424
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Model CBS1002428 /
Overcurrent Protection Temperature 25°C
Item 18 E O Testing Circuitry Figure A
Object +28V3. 6A
1. Graph Input Volt. 18V [2. Values
Input Volt. 24V
Input Volt. 36V Output Load Current [A]
40 — 1 Voltage Input Volt. | Input Volt. | Input Volt.
| f f V] 180v] | 24(v1 | 36[V]
bsd
- N | 28. 0 3.70 | 3.63 3.63
= S - ]
5 NS 26. 6 4. 67 4,62 4.74
S i J g ‘ 25.2 4.67 4.63 4.73
E 20 — —*» e ’—— A ] 22. 4 4, 67 4. 67 4. 72
= | } / 19. 6 4.68 | 463 | 4.8
g [ | - - .
= - - | . _
I3 ! ’ — - — .
0 | \ l — — — —
0 2 4 6 o . ‘ i
Load Current [A] . _ _ -
Note: Slanted line shows the range of the rated L _ _ _
load current.
() SR ERANERKEL T,
Intermittent operation occurs when the output
voltage is from 19.6V to OV.
19. 6V~0ViEiX., BxE—FL 725,
10— BC—3424
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Model CBS1002428
Overvoltage Protection
Item BE TR Testing Circuitry Figure A
Object +28V3. 6A
1. Graph ——A—— Input Volt. 18V |2. Values
-=--BE=-- Input Volt. 24V
— O — Input Volt. 36V Ambient Operating Point [V]
Temperature |Input Volt. | Input Volt. | Input Volt.
390 T N — [C) 18v) | 24[vl | 36[V]
= 380 | 1 ] -50 36. 95 36. 95 36. 95
. -40 36. 95 36. 95 36. 95
+~ )
E Y0 ea—a—a— 0 —a—a-m ~20 36.95 | 36.95 | 36.95
= 360 X \ 0 36. 95 36. 95 36. 95
5 . — 925 37. 07 37. 07 37. 07
g 3.0 | B - 40 37.07 | s71.07| 37.07
& 34.0 i A 60 36.95 | 36.95 | 36.95
X : 85 36. 95 36. 95 36. 95
33.0 ; ) : 100 36. 95 36. 95 36. 95
32.0 : : 105 36. 95 36. 95 36. 95
-60 20 20 60 100 — — — —

Ambient Temperature [°C]
Load 0%

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

() R ITERABRERE LTI,
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Model CBS1002428
Dynamic Load Response Temperature 25°C
Item BB AR Testing Circuitry Figure A
Object +28V3. 6A
Input Volt. 24V
Cycle 1000 ms
Load Current
Min. Load (0A) «<—
| | \
Load 100% (3. 64) BEEEEE | |
P
HERE [
| | ‘J, N | | .
T | N
- - ! R e .
- S | L
Co L ‘ ’ o
SR [ A - I N
] ‘ | T ] B | |
500 mV/div IR L Bl ]
500 us/div 5 ms/div
Min. Load (0A) «—
I . T
Load 50% (1.8A) o A‘ ] N I
: ‘
o [ O A S S
‘; ‘ \ X
___‘ L \
T -
500 mV/div | | | | 1 |
500 ps/div 5 ms/div
Load 10% (0.36A) «<—
1
Load 100% (3. 64) ‘ ‘
| i L
e R .
N _
} —i—
500 mV/div i | Poobo 3
500 ps/div 5 ms/div
- CB—3424
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Model CBS1002428
Rise and Fall Time Temperature 25C
Item _ iZJ:U . MTF Y ERHE Testing Circuitry Figure A
Object +28V3. 6A
1. Graph Input Volt. 18V
| Load  50% :
Output |} .
Volt.
[5v/div] p
4
0
| Load 100% J
Output |} 4
Volt.
[5v/div] L .
)
0
|
Input
Volt. [
0 . .
(10v/div] Time [50mS/div] Time [10mS/div]
2. Values [mS]
Time) T4 Tr Ts Th T
Load
50 % 18.5 7.5 26.0 0.5 10. 2
100 % 18.5 7.5 26.0 0.3 5.2
90% 1L
Output ——— e T :r. _____ ;XK;\\i
Volt. [
10 i
el N S N N
1
Input i
Volt. i:
Td Tr ii Th Tf
¥
Ts ¥
13— l BC—-3424
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Model CBS1002428
Ambient Temperature Drift
Ttem BRIRELES Testing Circuitry Figure A
Object +28V3. 6A
1. Graph ——A—— Input Volt. 18V |2. Values
---B--~- Input Volt. 24V
— = —-- Input Volt. 36V Ambient OQutput Voltage [V]
Temperature |Input Volt. |Input Volt. |Input Volt.
28. 40 [C] 18[V] 24[V] 36([V]
= 28.30 -50 28.135 | 28.136 | 28.137
= -40 28.146 | 28.146 | 28.146
48]
2 28.20 -20 28.159 | 28.160 | 28.160
+
S 28.10 0 28.172 | 28.172 | 28.173
- 25 28.171 | 28.171 | 28.171
2 28.00
3 40 28.155 | 28.154 | 28.154
S 27,90 b 60 28.120 | 28.118 | 28.118
P I~ N 85 28.064 | 28.063 | 28.063
27.80 - ? X
%.Awgﬂg‘hm_,%4,ﬁ+,f4¢ﬂ_4»_ ] 100 28.025 | 28.025 | 28.023
27.70 : | 105 28.006 | 28.005 | 28.004
-60 -20 20 60 100 __ — — —

Ambient Temperature [°C]
Load 100%

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

() SR ER R ERE L T,

o4 BC—3424
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Model CBS1002428
Minimum Tnput Voltage for Regulated Output Voltage
Item EELV¥XalL—aEBE Testing Circuitry Figure A

Object +28V3. 6A

1. Graph 2. Values
-==E--- Load 50%
—&—— Load 100% Ambient Input Voltage
392 — Temperature (V]
: 3 i [l Load 50% Load 100%
_ | ) -50 13.0 13.5
Z A : -: -40 13.0 13.5
& o “ -20 13.1 13.7
ig y .E | : 0 13.2 13.7
~ [N U N TR U G O 25 13.3 13.8
2 éFiﬁf" - 40 13.3 13.8
. g Y 60 13.3 13.9
| ; 85 13.3 14.0
A B 100 13.2 14.0
0 . i 105 13.3 14. 1
-60 -20 20 60 100 — - =

Ambient Temperature [°C]

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

() BRI ERFEARRE#EEL T,

15— BC—3424
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Model CBS1002428
Ripple Voltage (by Ambient Temp.)
Ttem )y 7VEE AR | Testing Circuitry Figure A
Object +28V3. 6A
1. Graph 2. Values
~--B--- Load 50%
= Load 100% Ambient Ripple Voltage
200 Temperature [mV]
180 ; ; [C] Load 50% Load 100%
140 » -40 25 25
& : -20 20 20
S 120 - . N
S 00 | = - i _ =
= 7W7ﬂri~7"»V”ﬁrﬁ>WW7NWMrm”” ; » _ 25 20 20
280
a . | 40 20 20
Z 60 — s 60 20 20
85 15 15
- N N 100 10 10
E 105 10 10
100 o _ _

Ambient Temperature [°C]
Input Volt. 24V

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

(F) #RITEREEREERBEE =T,
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Model CBS1002428
Time Lapse Drift Temperature 25C
Ttem HEEERYZ b Testing Circuitry Figure A
Ob ject +28V3. 6A
1. Graph 2. Values
Time since Output
start Voltage
28.40 1 () [V]
2830 - . 0.0 28. 148
:: 28. 20 0.5 28.124
o - 1.0 28. 125
5 28.10 2.0 28. 125
= 28.00 3.0 28. 126
§ 27,90 4.0 28. 126
S e e R 5.0 28. 126
27.80 | — ) 6.0 28. 127
27.70 7.0 28. 127
0 2 4 6 10 8.0 28. 127
Time [H]
Input Volt. 24V
Load 100%
17— BC-3424
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Model CBS1002428

Output Voltage Accuracy
Ttem EBEERE Testing Circuitry Figure A
Object +28V3. 6A

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~ 3.6A

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

Output Voltage Accuracy

* Qutput Voltage Accuracy (Ration) = X 100
Rated Output Voltage
1. EBEERE
BIFRRE., ANEE, AWEREL TEMAENT, RRCEHSELLEOMNEEOEH 2V I,
JE BB E T 40 ~ 100C
ANEE 18 ~ 36V
AT E : 0 ~ 3.6A

* EERERE (EBE) T (WHEBEOE&E - HABEDOKIEM) 2

E8E
* FEERE&E®HE) =— X 100
ERHAEE
2. Values
Temperature | Input Output Output Voltage Accuracy
Item
[C] Voltage[V] | Current[A]l | VoltagelV] | Value [mV] | Ration [%]
Maxi Volt 25 18 3.6 28. 169
aximum Voltage 479 +0.3
Minimum Voltage 100 36 3.6 28. 012
BC—3424
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Testing procedure is as follows.
D 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

Model CBS1002428
Condense
Ttem HESN Testing Circuitry Figure A
Object +28V3. 6A
1. Condensation test

25C and the humidity is 40%RH.

® Testing electrical characteristics of the unit to confirm there be no fault.

1. EERERER
AT EE>T-RET, ERET-10CKKAALTRE, H1IFHRARICERENOGIRY L,
EE25C, BEALO%RHORBICKEHESE, TOEIHBEEOREEZTHNEFE DLW
ZEERERETD,
2. Values
Item Data Testing Conditions
Qutput Voltage [V] 28. 186 Input Volt. :24V, Load Current. :3.6A
Line Regulation [mV] 2 Input Volt. :18~36V,Load Current. :3. 6A
Load Regulation [mV] 1 Input Volt. :24V,Load Current. :0~3. 6A

BC—-3424
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Model CBS1002428
Line Noise Tolerance Temperature 25°C
Ttem ANHEEWE Testing Circuitry Figure B

Object +28V3. 6A

1. Conditions

« Input Voltage : 24V * Pulse Input Duration : 1 min. or more
- Pulse Voltage 2000V - Load : 100%
+ Pulse Cycle : 16.7 nS
2. Results
No protection failure |DC-like Regulation of
Pulse Width MODE should occur Output Voltage
[nS] POLARITY [{fRE BB OMEIENR 2V {HAEEOBERHES
+ OK no fluctuation
COMMON
50 — 0K no fluctuation
+ 0K no fluctuation
NORMAL
— 0K no fluctuation
-+ OK no fluctuation
COMMON
— OK no fluctuation
1000
+ 0K no fluctuation
NORMAL
— OK no fluctuation

— 90 — BC—34214
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Temperature Chamber

ERITE ]
Iillliil .
Elect
—p g;i:gﬁlc —P D[:] D P Power Supply > Electronic
DC Power #HRER [ DC Load
Supply Power Meter Figure C
DR BT =72t ETANEE Oscilloscope
Fynra-7
1
\ 4
P Relay Unit
> Jy—-azg b
L+—P» DVM
Data Acquisition/Control Unit
7 AR ATA
Figure A
Noise DC Ammeter Adjustable
DC Input Line —» DC Voltmeter > Simulator Pozi%%lgly > Load
R EEER Figure C BB
i MR vk AEAT

DC Voltmeter

[=RVik A2 10
Figure B
© * ! WIN AOUT o
— RC +s
o | °BS My g E™
”:’?4 CASE -$

o )\ )\ L(? VIN -vout » )

Cl:50V 68uF

C2 : 4700pF

C3:50V 0.1uF

C4:35V 220uF X2 (-40°C=Tz=-200C)
35V 220uF (-20°C < Tg=1007C)

Tp : Base Plate Temp.

Figure C

9 BC—-3424






