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Input Voltage [V]

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

(1) RBBRIERANEBERE LT,

Model CBS1004828
Line Regulation Temperature 25°C
Item FANEH Testing Circuitry Figure A
Object +28V3. 6A
1. Graph 2. Values
---fF+--- Load 50%
= Load 100% Input Output Voltage
. . Voltage (vl
i ,
28. 20 — i ‘ N vl Load 50% Load 100%
= 28.10 ¥ N\ 33 27.928 27.927
= - - > 36 27.927 27.927
Q B R ,
w0 28.00 ) N 40 27. 927 27. 927
s |
S 2790 [0 " = — 2 48 27.927 27. 927
= “n B W N
2 > N 55 27.927 27.927
.
s 21.80 A N 60 27.927 27. 927
S 21.70 S R 70 27.928 27.927
: 76 27.928 27.927
27. 60 -
i N 80 27.928 27.927
27. 50 N N
20 40 60 80
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Model CBS1004828
Input Current (by Input Voltage) Temperature 25°C
Item ANETR (A1 EBJERE) Testing Circuitry Figure A
Object
1. Graph ~——2A—— Load 100% [2. Values
-=--fF=--- Load 50%
— —O—-= load 0% Input Input Current
5.0 Voltage [A]
LI N (v Load 0% | Load 50% [Load 100%
40 ™~ O 8.0 0.000 | 0.000 | 0.000
! A LD N 16.0 0.000 | 0.000 | 0.000
2., N N 24.0 0.008 | 0.008 | 0.008
g N N 30. 6 0.089 | 1.900 [ 3.738
o <
S l \\\&\\\\ N 33.0 0.071 | 1.739 | 3.434
a = I N N 36. 0 0. 068 1.589 | 3.128
B I. 3 40. 0 0.065 | 1.438 | 2.820
. NG Bs. ~
1.0 . By 48.0 0. 059 1.211 2. 360
l, N E-ga
: \\\ > 60. 0 0.049 | 0.992 1. 906
0.0 _,_.__J.M_& Y-S > 70. 0 0. 042 0.868 1. 644
0 20 40 60 80 76.0 0.041 0.810 1. 524
Input Voltage [V] 80. 0 0.040 | 0.800 1. 455
Note: Slanted line shows the range of the rated - — — —
input voltage. — — — —

() BRITERANEBEERLHZ T,
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Model CBS1004828

Input Current (by Load Current)
Item AN B (AREHE)

Temperature

Testing Circuitry

25°C
Figure A

Ob ject
1. Graph —A—— Input Volt. 36V
--~-f+--- Input Volt. 48V
—-—Q—-— Input Volt. 76V
>0 ; N7
— 40|t N I
= i 1 | WMy ;
= B - xir;;4r‘"*
g 30 l 4
~ N, |
5 ‘ . | | JA/\ g -
[ S~ N[
+ ‘ . —‘ EW'
2 2.0 LA B
15) L~ P . o
) i S
‘ g° - W
L= _er AV I
1o B _er”
Zle " N
0.0 B N
0.0 1.0 2.0 3.0 4.0

Load Current [A]

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

() MIEsAf Bl 2R,

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

(A] 36[V] 48[V] 76(V]
0.0 0. 068 0. 058 0. 041
0.6 0. 596 0. 469 0.327
1.2 1. 088 0. 840 0.573
1.8 1. 587 1. 209 0. 809
2.4 2.106 1. 590 1. 047
3.0 2.621 1.980 1.286
3.6 3.142 2.370 1.529
4.0 3.498 2.633 1. 696

BC—-3332
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Model CBS1004828
Input Power (by Load Current) Temperature 25°C
Ttem ANEH (ARFHE) Testing Circuitry Figure A
Object
1. Graph —24A—— Input Volt. 36V |2. Values
---fF--- Input Volt. 48V
- 00— - Input Volt. 76V Load Input Power [W:I
200 ‘ = ‘ Current Input Volt.]|Input Volt.]|Input Volt.
N [A] 36(v] | 480v1 | 76V
0.0 2.5 2.8 3.2
E 150 0.6 21.5 22.6 24.9
5 1.2 39.1 40. 3 43.6
3 1.8 56.9 57.9 61.7
& 100
b= 2.4 75.5 76.0 79. 8
z 3.0 93.7 94.8 98.0
50 I o 3.6 112.1 | 113.2 | 116.3
e 4.0 124.6 | 125.7 | 128.9
0 (/Tfé | ] ‘\ 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.
() PHRITERATNEREGER LY ~T,
4 - | BC—3332
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Model CBS1004828
Efficiency (by Input Voltage) Temperature 25C
Ttem #hE (ASIEERE) Testing Circuitry Figure A
Object
1. Graph 2. Values
---fF--- Load 50%
—&—— Load 100% Input Efficiency
= \Q (vl Load 50% Load 100%
96 ——
33 86.7 88.4
2 ol ) 36 86. 7 88. 6
. [ N N 40 86.3 88.5
9 88 A =
‘§ N 48 85.0 88.0
E TElL 55 83.9 87. 1
o 84 - - <
& \ LSRN 60 82.9 86. 7
M, &
80 |— > :\g-E 70 81.1 85.9
76 80.1 85.2
76
| 80 79.4 84.7
72
20 40 60 80

Input Voltage [V]

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

() BBTERANEEREAE T,
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Model CBS1004828
Efficiency (by Load Current) Temperature 25C
Item DR (AMFHE) Testing Circuitry  Figure A
Object
1. Graph —A—— Input Volt. 36V |2. Values
---fF+--- Input Volt. 48V
- Q- Input Volt. 76V Load Efficiency [%]
100 1 l I Current Input Volt. |Input Volt.|Input Volt.
; l ™ [ (A] 36[V] 48[V] 76 (V]
92 ’ ‘ :
| 0.0 - - -
- . Caal N 0.6 74.9 71.8 64.5
§: 84 L. 4 e_ - A
. S e N 1.2 83.6 81.4 75.3
g 16 Sy ] 1.8 86. 7 85. 2 80.0
S BT T
O 68 / | ) 2.4 87.5 87.0 82.6
= fe o ! . 3.0 88.3 87.3 84.2
i ‘ ‘ N
60 ; “% N 3.6 88.6 88.0 85.2
| | 4.0 8. 7 88.0 85. 6
52 | 5
| | N - - - -
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.

() MTERANERGEEZ =T,
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Model CBS1004828
Load Regulation Temperature 25°C
Item SRR EE) Testing Circuitry Figure A
Object +28V3. 6A
1. Graph —>A—— Input Volt. 36V |2. Values
---f+--- Input Volt. 48V
- —0—-- Input Volt. 76V Load Output Voltage [V]
| : 1 < 1 Current Input Volt.|Input Volt.|Input Volt.
28.20 (— T i i (A] 36[V] 48[V] 76(V]
- ‘f - x
sl i ] 0.0 27.928 | 27.928 | 27.928
= _Jrfo_ — \ | 0.6 27.928 | 27.928 | 27.928
@ 28.00 ] TN 1.2 27.928 | 27.928 | 27.929
-
S 27.90 —a—a—=a —&- ; 1.8 27.928 | 27.928 | 27.929
o >, L 2.4 27.928 | 27.929 | 27.929
5 21.80 N 3.0 27.929 | 27.929 | 27.929
S 0 | L | N 3.6 27.929 | 27.929 | 27.929
i , - 4.0 27.929 | 27.929 | 27.929
27.60 1 R
B | N - - - -
1 I i
27.50 S L — _ _ —
0.0 1.0 2.0 3.0 4,0
Load Current [A]
Note: Slanted line shows the range of the rated
load current.
() RRITIERARERTGEAEZTT,
o [ BC—3332
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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.

Vo ZNVERERE, FTEp—pfETREINS,
() BirekasiEnale =T,

Ripple [mVp—p]

i /l\/l\/'\/l\
b

Fig. Complex Ripple Wave Form

B Uy AR

Model CBS1004828
Ripple Voltage (by Load Current) Temperature 25°C
Item Uy Z)WVEE (RRTRE) Testing Circuitry Figure A
Object +28V3. 6A
1. Graph 2. Values
———2A—— Input Volt. 36V
—:—0O—-— Input Volt. 76V Load Ripple Output Voltage [mV]
50 Current Input Volt. Input Volt.
NA [A] 36 [V] 76 [V]
— N
= 40 \ 0.0 5 10
— 0.7 10 20
2 1.4 10 20
S 30
.L; . 2.2 10 20
> N 2.9 10 20
220 o~ o ©- rS o 3.6 1o 20
o vy \ :
& 7 4.3 10 20
10 A A A A A — _ —
\ —— — —
N
0 __ _ —
0.0 1.0 2.0 3.0 4.0 _— — _

BC—-3332
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load current.

() BRITERANERBEHEZRT,

Ripple-Noise is shown as p—p in the figure below.
Note: Slanted line shows the range of the rated

Vo FN)A4Xix, FRp—pfETRENS,

Ripple
Noise[mVp—p]

N

B Uy Tns A X

Fig.Complex Ripple Noise Wave Form

Model CBS1004828
Ripple-Noise Temperature 25°C
Ttem Vo7 A4X Testing Circuitry Figure A
Object +28V3. 6A
1. Graph 2. Values
—2A— Input Volt. 36V
— =0 - Input Volt. 76V Load Ripple—Noise [mv]
200 Current Input Volt. | Input Volt.
180 q (A] 36 [V] 76 [V]
= 160 L 0.0 20 35
]
= 140 i O.Z zg :O
1. 0
S 120 X
§ AN 2.2 40 65
b 100 g 2.9 45 65
g ¥ S N ¢ 3.6 45 65
=60 i = 4.3 45 65
40 :)_ - —/‘ = l:l 1:)“_ uﬁ —_— —_— —
20 4 N — - -
o L — — _
0.0 1.0 2.0 3.0 4.0 — — —
Load Current [A]

BC—3332
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Model CBS1004828
Overcurrent Protection Temperature 25°C
Item WETRE Testing Circuitry Figure A
Object +28V3. 6A
1. Graph Input Volt. 36V [2. Values
Input Volt. 48V
s Input Volt. 76V Output Load Current [A]
Voltage Input Volt.]Input Volt. |Input Volt.
a0l ; [v] 36(v] | 48[v] | 76[V)
E N 7\7 28.0 3. 61 3. 62 3. 61
o 30 N 26.6 4.67 4.64 4.80
g ST 25.2 4. 67 4. 66 4.83
G T g N 22. 4 4.68 4,68 4,88
2 0 ) N | . . . .
) | J— — — -
a {
: — | - [ - -1 -
S 10 — | i i -— — — —
| i |
T _ _ —_ —
) | | — — - -
0 2 4 6 L _ _ _
Load Current [A] — _ _ _
Note: Slanted line shows the range of the rated . _ _ _
load current.
() RRRITERATERGHELY =T,
Intermittent operation occurs when the output
voltage is from 22.4V to OV.
22. 4V~OVRElIX, IXRE—K&E225,
_ 0 — BC—3332
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Model CBS1004828
Overvoltage Protection
Item RETRE Testing Circuitry Figure A
Object +28V3. 6A
1. Graph ——2A—— Input Volt. 36V |2. Values
-=-=-fF+--- Input Volt. 48V
—:=0O—-— Input Volt. 76V Ambient Operating Point [V]
- Temperature |Input Volt.|Input Volt.|Input Volt.
6.8 | ) [c) 36[v] | 480v] | 76(v]
= a8 f \ -50 36. 68 36. 68 36. 68
A i \ -40 36. 68 36. 68 36. 68
= 1524P4L—
£ 6.8 may ’—H—*’—\k -20 36.75 | 36.75 | 36.75
(o] ' 3
= 358 N\ \ 0 36. 82 36. 82 36. 82
) . k.. ; N
= \ | 25 36. 82 36. 82 36. 82
" 34.8 )
g \ 5 40 36. 82 36. 82 36. 82
& 333 \ \ 60 36.82 | 36.82 | 36.82
Y ,} 85 36. 82 36. 82 36. 82
32.8 Y \ 100 36.82 | 36.82 | 36.82
\ i
31.8 L 105 36. 82 36. 75 36. 82
-60 -20 20 60 100 . — - _

Ambient Temperature [°C]
Load 0%

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

(1) #ABIER R PRI 2 T,

— - BC—3332
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Model

CBS1004828

Item

Dynamic Load Response

B RN ES

Temperature
Testing Circuitry

25C
Figure A

Object

+28V3. 6A

Input Volt.
Cycle

Load Current

48V
1000 ms

Min. Load (0A) «—
Load 100% (3.64)

500 mV/div

Min. Load (0A) «—
Load 50% (1.84)

500 mV/div

Load 10% (0.36A) «—
Load 100% (3. 64)

500 ps/div

500 ps/div

500 mV/div

500 ps/div

5 ms/div

5 ms/div

5 ms/div

BC—3332
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Model CBS1004828
Rise and Fall Time Temperature 25°C
Item S EY . ST YRR Testing Circuitry Figure A
Object +28V3. 6A
1. Graph Input Volt. 36V
:Load 50% :
Output (} J
Volt.
[5v/divl|[ i
oll
[ Load 100% ]
Output s J
Volt.
[5v/div]
0 .
Input
Volt.
0 ,
[10V/div] Time [50mS/div] Time [10mS/div]
2. Values [mS]
Time| 14 Tr Ts Th Tt
Load
50 % 16.0 7.5 23.5 0.4 10. 4
100 % 16.0 7.5 23.5 0.3 5.1
90
Output ___%/ ________ ' :_ _____ N
Volt. w0, | i N\,
7 i S — = | et ——1——%
i
Input | |
Volt. ii
Td Tr I | Th Tf
||
Ts | i
— 13 — BC—3332
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Model CBS1004828
Ambient Temperature Drift
Ttem JE IR EE ) Testing Circuitry Figure A
Object +28V3. 6A
1. Graph —2&A—— Input Volt. 36V |2. Values
---fF%--- Input Volt. 48V
- —0—-- Input Volt. 76V Ambient Output Voltage [V]
— Temperature |Input Volt.|Input Volt.|Input Volt.
28.20 \ ‘ Q [C] 36[V] 48(V] 76[V]
\ _
= 2810 \ \ 50 27.960 | 27.961 | 27.961
= \ \ -40 27.966 | 27.967 | 27.967
Q
w 28.00 \ -20 27.979 | 27.980 | 27.981
-
S 27.90 . -\ 0 27.992 | 27.993 | 27.993
L
R \ xﬁi{" 25 27.977 | 27.977 | 27.977
2 27.80 \
g =t \ N 40 27.954 | 27.954 | 27.954
S 2770 \ \ 60 27.921 | 27.921 | 27.921
¥ } 85 27.875 | 27.874 | 27.875
LY
27.60 \ R 100 27.837 | 27.837 | 27.838
!
27.50 \ ' 105 27.817 | 27.817 | 27.819
-60 -20 20 60 100 __ _ _ _

Ambient Temperature [°C]
Load 100%

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

() BBTERE EHRBERE 277,

14— BC—3332
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Model CBS1004828
Minimum Input Voltage for Regulated Output Voltage
Item EELXa2 1L —2 9 EBF Testing Circuitry Figure A
Object +28V3. 6A
1. Graph 2. Values
--~-fF~-- Load 50%
2 Load 100% Ambient Input Voltage
50 — Temperature (V]
A\
: \ [C] Load 50% Load 100%
\;\ L -50 28.0 27.9
= 40 S -40 27.9 27.9
& N N -20 27.9 27.9
+ A ; .
3 4 \ o\ 0 28.0 27.9
. S N P S 25 27.1 27.9
E 5 , ‘ \\ 40 27.7 27.9
20 ‘\ , ‘ \ 60 27.17 27.6
\ . \ 85 27.5 27.4
s T T 100 27.3 27.2
10 \ T — 105 27.3 27.2
-60 -20 20 60 100 __ _ _
Ambient Temperature [°C]
Note: Slanted line shows the range of the rated
ambient temperature.
F) MBI ERERBREGREY =<,
— 15 — BC—-3332
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Model CBS1004828
Ripple Voltage (by Ambient Temp.)
Item Y v ZVEIE (AERERE) Testing Circuitry  Figure A
Object +28V3. 6A
1. Graph 2. Values
---fF--- Load 50%
A Load 100% Ambient Ripple Voltage
200 Temperature (mV]
o oo ] [C] Load 50% Load 100%
% 160 e R -50 25 25
— R Y B - Eam— -40 20 20
140 ]
e R e - R — -20 15 15
g" 120 ,iﬁ,, ]
s e - 0 15 15
[*] 0 - I
= 10 ST N 25 15 15
S 80 fot—
o, U B N B} _ 40 15 15
o 5 - T .
= 60 R R 60 15 15
85 15 10
100 10 10
105 10 10
Ambient Temperature [°C]
Input Volt. 48V
Note: Slanted line shows the range of the rated
ambient temperature.
() R EREFRRERHZ =T,
— 16 — BC—3332
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Model CBS1004828
Time Lapse Drift Temperature 25°C
Item BEERY 7 R Testing Circuitry Figure A
Object +28V3. 6A
1. Graph 2. Values
Time since Output
start Voltage

28. 20 s [H] [v]
= 28.10 } 0.0 27.952
j 28.00 B 0.5 27.931
& — 1.0 27.932
g 2 ) 2.0 27,933
= 27. 80 — 3.0 27.933
;: 27.70 | 4.0 27.934
—] 5.0 27.934
21.60 6.0 27.935
27.50 7.0 27.934
0 2 4 6 10 8.0 27.935

Time [H]
Input Volt. 48V
Load 100%
17— BC-3332
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Model CBS1004828

OQutput Voltage Accuracy
Ttem TEERE 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 T 40 ~ 100C
Input Voltage : 36 ~ 76V
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

l. EEERE
FAMIRE. ANEBE, ARERLY TRAKRNT, FECEBHIRLLEOHNBEEOEEHE VI,
BRI E 1 -40 ~ 100°C
ANEE : 36 ~ 76V
AT ER : 0 ~ 3.6A

* ERERE KB = + WHBEORSE— HABE O RIEMD / 2

EEE
* TEERE (ZFHR) =——— X 100
ER M ANEE
. Values
It Temperature | Input Output Output Voltage Accuracy
em
(] Voltagel[V] | Current({A] | Voltagel[V] | Value [mV] | Ration [%]
Maximum Voltage -40 48 3.6 27.970
+76 +0.3
Minimum Voltage 100 76 0 27. 819
— 18 — BC—3332
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Model CBS1004828

Condense
Item A AR Testing Circuitry Figure A
Object +28V3. 6A

1. Condensation test
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

25°C and the humidity is 40%RH.

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

1. FEBERHERR
ANEGSTRET, ERET-1 0CIZHAL THE, M 1KERICERENSIVE L,
EER25C, BE40%RIDKREICKERHESE, TOBIWFEDORBELITVRE DR
T L EHERT D
2. Values
Item Data Testing Conditions

Qutput Voltage [V] 27.980

Input Volt. :48V, Load Current. :3. 6A

Line Regulation [mV] 1

Input Volt. :36~76V, Load Current. :3. 6A

Load Regulation [mV] 1

Input Volt. :48V, Load Current. :0~3. 6A

BC—-3332
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1. Conditions

Model CBS1004828

Line Noise Tolerance Temperature 25°C
Item ANFEEE Testing Circuitry Figure B
Object +28V3. 6A

» Input Voltage 48 V * 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 [{R3E[RIBE DRBEMEN 2V |HABEDERKIEE)
+ 0K no fluctuation
COMMON
50 - 0K no fluctuation
+ 0K no fluctuation
NORMAL
- 0K no fluctuation
+ 0K no fluctuation
COMMON
— OK no fluctuation
1000
+ 0K no fluctuation
NORMAL -
— 0K no fluctuation
_ o0 — | BC—3332




SEEH

— CO$EL

Temperature Chamber
{EIRAE
NN .
LN Y [ s I [ [ o — N p—
DC Power wite HRER T~~~ DC Load Y Vr
Suppl P M
Dgl')gpﬂi! BT Ow‘gjj_;ter Figure C BIALESR <‘| Oscilloscope
tyea-7°
Relay Unit J
S R
L—P DVM
Data Acquisition/Control Unit
7 -HEEGVATA
Figure A
Noise ‘ Power Supply DC Ammet Adjustable
DC Input Line —»> DC Voltmeter > Simulesltor HAER e > Lzad
PRER HEEst CASE BB
pRasR JAR"Y3iab-§ Figure C AIEAT
Digital
Voltmeter
EFEER
Figure B
o T +vIN
__—T RC
zz c2 CBS
C1 4700pF$
3B UF f/‘ CASE
o Lf ~VIN
Figure C

Cl: 100V 33uF

C2 : 4700pF

C3:50V 0.1uF

(-40°C=<Tz=-20C) (-20°C<Ty=100C)

C4 : CBS2004803,05 10V 2200 F X2 C4 : CBS2004803,05 10V 2200 u F
CBS2004812, 15 35V 470uF X2 CBS2004812, 15 35V 470 uF
CBS2004824,28 35V 220uF X2 CBS2004824,28 35V 220 F

Tg:Base Plate Temp.
— 91 — BC—3332






