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Model CBS2004828
Line Regulation Temperature 25°C
Item AN EH Testing Circuitry Figure A
Object +28V7. 2A
1. Graph 2. Values
---f+--- Load 50%
2 Load 100% Input Output Voltage
N - Voltage [v]
28. 20 N vl Load 50% Load 100%
= .10 N N 33 27. 934 27.928
— < — 36 27.934 27.928
& 28.00 o
g : \\ 40 27. 933 27.927
= = - VIR
< 2790 . ‘ 48 27. 932 27.927
- Y g 55 27. 932 27,927
2 27.80 : s
= \ 60 27. 931 27.927
<
S 21,70 S N 70 27. 931 27.927
76 27. 930 27.927
27. 60 <
5 80 27.930 - 27.926
27.50 N
20 40 60 80

Input Voltage [V]

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

() BBRIERANBEREZRT,
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Model CBS2004828
Input Current (by Input Voltage) Temperature 25C
Item ANER (ASEEFHE) Testing Circuitry Figure A
Object
1. Graph —2A—— Load 100% 2. Values
---fF--- Load 50%
——O—'— load 0% Input Input Current
10 } — Voltage [A]
A N N I [v] Load 0% | Load 50%[Load 100%
| I S 8.0 0.000 | 0.000 | 0.000
= ! | 16.0 0.000 | 0.000 | 0.000
E I 24.0 0.008 | 0.008 | 0.008
£ 30. 6 0.096 | 3.737 | 7.700
° 33.0 0.090 | 3.436 | 7.060
2 36. 0 0.079 | 3.132 | 6.400
B 40.0 0.075 | 2.822 [ 5.720
48.0 0.067 | 2.364 [ 4.750
60.0 0.055 | 1.910 | 3.804
70.0 0.048 | 1.650 [ 3.276
76.0 0.046 | 1.530 [ 3.028
Input Voltage [V] 80.0 0.045 | 1.460 | 2.884
Note: Slanted line shows the range of the rated — — — —
input voltage. — — — —

(1) BMIERANBERMZ R,
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Model CBS2004828
Input Current (by Load Current) Temperature 25°C
Item AN EF (AWRHE) Testing Circuitry Figure A
Object
1. Graph —A—— Input Volt. 36V |2. Values
---fF+--- Input Volt. 48V
- —0—- Input Volt. 76V Load Input Current [A]
10 — Current Input Volt. |{Input Volt.|Input Volt.
- e [A] 36[V] 48[V] 76[V]
s R N 0.0 0.078 0. 066 0. 046
= | 1 N ; 1.0 0.945 0. 731 0. 492
- - #,,_< _ ,____{,*_ S
g ! ! 2.0 1. 774 1. 351 0.897
;—l ; i
§ L / ,j 3.0 2. 629 1.988 1. 295
- o / . Eff 4.0 3.494 | 2.632 | 1.699
g ¢ IPE 5.0 4.384 | 3.285 | 2 118
= /Ai/‘ .a- -9
roEk BPErs 6.0 5. 300 3. 955 2. 536
g_ 7.0 6. 240 4. 640 2. 959
: 7.2 6. 430 4.780 3. 044
| 7.9 7.120 | 5.270 | 3.348
6 8 — - - -

Load Current

(A]

Note: Slanted line shows the range of the rated

load current.

() #RiER AR ERTEEZ =~
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Load Current [A]

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

() RHIERARTEREHEZ R T,

Model CBS2004828
Input Power (by Load Current) Temperature 25°C
Item ANES (AfiRE) Testing Circuitry Figure A
Object
1. Graph —2A—— Input Volt. 36V [2. Values
~--f3F--- Input Volt. 48V
—:—0O—-— Input Volt. 76V Load Input Power [W]
500 : ‘ [ \; Current Input Volt.|Input Volt.|Input Volt.
[ T E N (A] 36[V] 48[V] 76 V]
w00 | o L - 0.0 2.9 3.2 3.6
= R 1.0 34.0 35. 1 37.5
5 N N 2.0 63.6 | 64.7| 68.3
é W ! 3.0 94. 1 95.2 98. 6
5 4,0 124. 6 125. 8 129.2
& 200 5.0 155.6 | 156.5 | 161.3
6.0 187.9 188. 2 192.9
100 7.0 220. 4 220.6 224.6
7.2 227.0 226.9 231.2
08 7.9 250. 4 249.8 254.0

BC—-—3338
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Model CBS2004828
Efficiency (by Input Voltage) Temperature 25°C

Item Zha (ASEERH) Testing Circuitry Figure A

Object
1. Graph 2. Values

---fF--- Load 50%
—A—— Load 100% Input Efficiency
100 n — Voltage (%]
N } TR [v] Load 50% | Load 100%

9% S Aj§  ) 33 88.3 87.6
. y I AN ] 36 88.6 88.0
_ 5 ; ; -ﬁr\;{ 40 88. 4 88. 2
S 88 v—n~~—§£&3“e-ﬂ§#ié_ ] 48 87.8 88. 1
ég o N\ o THhag 55 87.0 88.0
o :~ i 15a 60 86.6 87.8

80 A W - LJ*\ | 70 85.5 86. 9

s TN 76 84.9 86.5
76 i
N ; N 80 84.5 86. 3
72 ° ; N
20 40 60 80

Input Voltage [V]

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

(1) BBIERANELEHLRZTT,

5 BC—3338
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Model CBS2004828
Efficiency (by Load Current) Temperature 25°C
Item ZhR (ArFFE) Testing Circuitry Figure A
Object
1. Graph —2A—— Input Volt. 36V |2. Values
---f+--- Input Volt. 48V
——0—-- Input Volt. 76V Load Efficiency [%]
100 ‘ - Current Input Volt.|Input Volt.|Input Volt.
3 [A] 36[V] 48(V] 76[V]
S 0.0 - - -
= s MG =0 il ‘\\ ) 1.0 80.7 78. 1 72.7
o & 'v;:!" e Ny 2.0 86. 4 85.0 80.3
%) i N,
g 76 N { 3.0 88.0 87.0 83.8
9} T - J‘ I _\
O 68 ; 1 . A 4.0 88.7 88.0 85.3
P - ‘ i ‘ 5.0 89.0 88.5 85. 8
60 | —— ; | ) 6.0 88. 6 88.6 86. 3
50 B . 7.0 88.1 88.2 86. 6
u _ ] 7.2 88.0 88. 2 86. 5
a4 1 ' | 7.9 87.6 87.9 86.5
0 2 4 6 8 _ _ — -

Load Current [A]

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

() RIER AN EREHEZ T,

s — BC—3338
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Model CBS2004828
Load Regulation Temperature 25°C
Ttem AT EE) Testing Circuitry Figure A
Object +28V7. 2A
1. Graph —=2&A—— Input Volt. 36V |2. Values
---f+--- Input Volt. 48V
-0 - Input Volt. 76V Load Output Voltage [V]
‘ [ ’ N Current Input Volt.|Input Volt.|Input Volt.
28.20 | j -t [A] 36 [V] 48(V] 76[V]
= 28.10 5 0.0 27. 936 27.931 27.928
— . 1.0 27. 935 27.931 27.928
& 28.00 |— —t A
2 28. I \ 2.0 27.935 | 27.931 | 27.929
+ |
S 27.00 T 3.0 27.935 | 27.931 | 27.928
o et L 4.0 27.935 | 27.931 | 27.929
2 27.80 |—
g‘ ’ 5.0 27. 935 27.931 27.929
N
© 9770 i 6.0 27.934 | 27.931 | 27.929
N 7.0 27.934 27.930 27.929
27.60 - )
” ] . 7.2 27.934 | 27.930 | 27.929
27.50 ‘ i 7.9 27.933 | 27.930 | 27.929
0 2\ 4 6 8

Load Current [A]

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

() BBRITERANERGEEEZ R,

g BC—-3338
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Model CBS2004828
Ripple Voltage (by Load Current) Temperature 25°C
Item Yo ZVEE (AfRE) Testing Circuitry  Figure A
Ob ject +28V7. 2A
1. Graph 2. Values
—2&A—— Input Volt. 36V
——O—-— Input Volt. 76V Load Ripple Output Voltage [mV]
100 .--+7‘;I;wwAhﬁ_%:___hfgjf T Current Input Volt. Input Volt.
90 1 ]l N T (A] 36 [V] 76 (V]
= 80 T ~ 0.0 10 10
N : 1. 4 15 25
s a 2.9 20 30
® 60 |+
= -+ N 4.3 25 35
Qo 50 -
> i 5.8 25 35
LT IR . N
a :;‘ o 7.2 25 35
£ 30 | | - \%‘
&= Tﬁ_ = N N N 9.2 25 35
g \ N N
10 —t- N — - —
0 | I T _ — _
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 ZVBREIF, TRp—pETREND,
() MBITERRFTERGEEZ =T,

Ripple [mVp-p]

I N B

[

Fig. Complex Ripple Wave Form
U TR

BC—-3338
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Ripple
Noise{mVp—p]

Load Current [A]

Yy TN/ AX1k, TRp —pfETHREND,
() BT ERATERKEEZ =T,

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

N

Fig.Complex Ripple Noise Wave Form
B Uy A X

Model CBS2004828
Ripple-Noise Temperature 25°C
Item Yoy AX Testing Circuitry Figure A
Object +28V7. 2A
1. Graph 2. Values
—2A—— Input Volt. 36V
- 0= Input Volt. 76V Load Ripple—-Noise [mV]
200 ‘ Current Input Volt. | Input Volt.
180 ] (Al 36 [V] 76 [V]
= 160 N 0.0 20 35
= .
S 40 1.4 40 60
° — 2.9 45 70
v 120 g 8
g A\ . 4.3 55 70
L 1 5.8 65 75
g ® PR PP - e 7.2 65 75
o< 60 o 7 9.2 70 75
40 L7l gt
¢y - N - — -
20 ( A - - -
o L A _— _ _
0 2 4 6 8 10 — _ —

BC—-3338
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Model CBS2004828
Overcurrent Protection Temperature 25°C
Ttem BRI Testing Circuitry Figure A
Object +28V7. 2A
1. Graph ———— Input Volt. 36V [2. Values
Input Volt. 48V
S Input VO]_ t. 7 6V Outpu t Load Current [A]
| Voltage Input Volt. | Input Volt.|Input Volt.
40 | I v] 36 [V] 48[V] 76 V]
E U S N B 28.0 7.27 7.27 7.27
o 30 - N | 26.6 9. 86 9. 81 10. 13
Ef’ ! i J i 25. 2 9. 88 9. 84 10. 18
— i ~ —T o
2 | N | 22.4 9. 87 9. 88 10. 25
2 | | 1 | 19.6 9. 87 9.92 [ 10.36
& R — _ _ _
=3
© 10 - o . _ .
| ~ . = -
0 — — — _
0 4 8 12 L _ _ o
Load Current [A] _ _ _ _
Note: Slanted line shows the range of the rated __ _ — _

load current.

() BITERRMERERZ R,

Intermittent Operation occurs when the output
voltage is from 18V to OV.
18V~0VREIZ, BIXRE—KEA25B,

_ 10 — | BC—3338
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Overvoltage Protection
Item W EERE Testing Circuitry Figure A
Object +28V7. 2A
1. Graph ——2A—— Input Volt. 36V [2. Values
---tF--- Input Volt. 48V
——0O—-— Input Volt. 76V Ambient Operating Point [V]
- - | Temperature |Input Volt.|Input Volt.|Input Volt.
.4 T - [C) 360v] | as0v1 | 76v)
_ \ AR Rk e -
= 374 : # | | \ 50 36. 19 36.19 36. 19
- | | -40 36.19 [ 36.19 | 36.19
ey
E 36.4 \ | - 20 36.26 | 36.26 | 36.33
o \\ : I — .} S
[aW A | I i N
o 35.4 X | | BN \ i 0 36. 39 36.39 | 36.39
E \— e Y 25 36.39 | 36.39 | 36.39
g 344 \ TN 40 36.39 | 36.39 | 36.39
4] i R i B B o —
E 334 ‘ ‘ 60 36. 39 36. 39 36. 39
; kY
f i \‘ B 85 36. 39 36. 39 36. 39
32.4 \ | A 100 36.39 | 36.39 | 36.39
\ T
31. 4 . ‘ L 105 36.39 | 36.39 | 36.39
-60 -20 20 60 100 _ — _ _
Ambient Temperature [°C]
Load 0%
Note: Slanted line shows the range of the rated
ambient temperature.
() fRILERE FRIREREZ <,
- BC—3338
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Model CBS2004828

Dynamic Load Response

Item BHANED

Temperature
Testing Circuitry

25°C
Figure A

Object +28V7. 2A

Input Volt. 48 V
Cycle 1000 ms

Load Current

Min. Load (0A) «—
Load 100% (7.24A)

500 mV/div

200 ps/div

Min. Load (0A) «—
Load 50% (3. 64)

500 mV/div

200 ps/div

Load 10% (0.724) «——
Load 100% (7. 2A)

500 mV/div

200 ps/div

5 ms/div

5 ms/div

5 ms/div

BC—3338




— CO$EL

SEEH

Model CBS2004828
Rise and Fall Time Temperature 25C
Item S EY ., ST Y EER Testing Circuitry Figure A
Object +28V7. 2A
1. Graph Input Volt. 36 V
[ Load  50%
Output s 4
Volt.
[5v/div] ]
0
Output |} J
Volt.
[(5V/div] _
ol
Input
Volt.
0 Lil )
[10V/div] Time [50mS/div] Time [10mS/div]
2. Values [mS]
Time Td Tr Ts Th T f
Load
50 % 15. 8 5.8 21.5 0.2 1.1
100 % 15. 8 5.8 21.5 0.1 0.7
Output __90_%/ ________ ' :_ _____ L.
Volt. 10% / 3 \
7 it Wate——— = | E— ——1——>k
i
Input i
Volt. ' |
Td Tr I I Th| Tf
¥
Ts | |
— 13 — BC—-3338
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Model CBS2004828
Ambient Temperature Drift
Item J& PRI B A5 Testing Circuitry Figure A
Object +28V7. 2A
1. Graph —2A—— Input Volt. 36V |2. Values
---fF+--- Input Volt. 48V
—-—O—-— Input Volt. 76V Ambient Output Voltage [V]
Temperature |Input Volt.|Input Volt.|Input Volt.
28.20 [C] 36[V] 48[Vv] 76(V]
— 28 10 | =50 28.016 28.015 28.016
= 28
— —40 28. 012 28.012 28.013
% 28.00
E - -20 28.004 | 28.005 | 28.006
=
© 27.90 0 27.998 | 27.999 | 28.000
o 25 27.971 27.970 27.971
3. 27.80
2 40 27.941 27.940 27. 941
© 9770 60 27.899 | 27.899 | 27.899
85 27.837 27.837 27. 838
21.60 100 27.790 | 27.790 | 27.792
27.50 105 27. 767 27. 767 27. 766
-60 -20 20 60 100 _— — _ _
Ambient Temperature [°C]
Load 100%
Note: Slanted line shows the range of the rated
ambient temperature.
() RHRITERERIBEREZ~T,
— 14 — BC—-3338
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Model CBS2004828
Minimum Input Voltage for Regulated Output Voltage
Item L XL —2 a3 VEE Testing Circuitry  Figure A

Object +28V7. 2A

1. Graph 2. Values
---f+--- Load 50%

A Load 100% Ambient Input Voltage
50 : 1 ‘ [ ‘ Temperature [(v]
| | i ; \ [’C] Load 50% Load 100%
U | | -50 28. 1 28. 1
. \\ ! : : \
Z 40 S - — 1y -40 28.1 28.1
& R N B ] \ ~20 28. 1 28. 1
= N | 0 28. 1 28.0
2 30 N | A : :
- - ‘ -a% 25 28.1 28.0
2 S| IS 40 27.9 28.0
E \ N
2 \ L \ 60 27.9 28.0
\ | z 85 27.6 27.9
X \ 100 27. 4 28.0
10 \ \ 105 27.4 28. 1
-60 ~-20 20 60 100 __ — —

Ambient Temperature [°C]

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

(1) BB ER A REEREZRT,

15— BC—-3338
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Model CBS2004828
Ripple Voltage (by Ambient Temp.)
Item Yy 7 NVEE (BRIBERE) Testing Circuitry Figure A
Object +28V7. 2A
1. Graph 2. Values
~--fF--- Load 50%
2 Load 100% Ambient Ripple Voltage
200 ‘ Temperature (V]
180 ] [C] Load 50% | Load 100%
= 60 [ 50 35 35
— -40 30 30
g ¥ . 20 30 30
& 120
= S S Y S 0 30 30
(@] — -+ - R
= 100 S 2% 25 25
580 . -
& N | | 40 25 25
= 60 N T S 60 25 25
0 |- —- —— 85 15 20
20 > T ~ i 100 15 15
0 AR R 105 15 15
-60 -20 20 60 100 . _ _
Ambient Temperature [°C]
Input Volt. 48V
Note: Slanted line shows the range of the rated
ambient temperature.
() fBTEREFRREREALY =T,
_ 1 — BC—3338
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Model CBS2004828
Time Lapse Drift Temperature 25°C
Item REFRY 7 b Testing Circuitry Figure A
Object +28V7. 2A
1. Graph 2. Values
Time since Output
— [ start Voltage
; . |
28. 20 j,,?,, - "»_ _L,,VJ‘ [H] [V]
o 2810 | - S 0.0 27. 962
Z - | 0.5 27.923
o 28.00 |- L
00 | | 1.0 27.923
+ DR P T
S 20.90 o 2.0 27.924
‘ i
g 27.80 |1+ ; 3.0 27. 925
A S N A
AR A——— T 4.0 27.925
- { : 5.0 27.925
21.60 T 6.0 27.925
T - T i
27. 50 S — 7.0 27.926
0 2 4 6 10 8.0 27.926
Time [H]
Input Volt. 48V
Load 100%
7 BC—3338
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Model CBS2004828
Output Voltage Accuracy
Item EEERE Testing Circuitry Figure A
Object +28V7. 2A
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 : 36 ~ 76V
Load Current 0~ T.2A

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

Output Voltage Accuracy

* Qutput Voltage Accuracy (Ration) = X 100

Rated Output Voltage

1. EBERE
BFRE. ANEBE, ANEREL THRMAKRANT, FECEH IV LEOHNBEEOEST LV D,
BB E D40 ~ 100°C
AT1ERE 136 ~ 76V
ARER 10~ T.2A
*ﬁ%&ﬁﬁ@@ﬁ)z:HMﬁﬁﬁwﬁﬁﬁ—Mﬁ%E@%ﬁ@W?
EEHE
* EEERE BHR) = —— X 100
ERHHEE
2. Values
e [C] Voltage[V] | Current[A] | Voltagel[V] | Value [mV] | Ration [%]
Maximum Voltage -40 36 0 28.012 4191 0.4
Minimum Voltage 100 76 0 27.771
— 18 — BC—3338
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Model CBS2004828

Condense
Item TSN Testing Circuitry Figure A
Object +28V7. 2A

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. FEBRFFHERR
AN %G S IRET, HRET— 1 0CITHA L TRE, 1 BEH&RICERE» OBV L,
EIR25C, BE4 0%RHOKEICKERHE ST, TOERHREDORIELITVRE DL
TLEERT D,
2. Values
Item Data Testing Conditions

OQutput Voltage [V] 28.016

Input Volt. :48V, Load Current. :7.2A

Line Regulation [mV] 1

Input Volt. :36~76V, Load Current. :7.2A

Load Regulation [mV] 1

Input Volt. :48V, Load Current. :0~7. 2A

19 — BC—3338
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Model CBS2004828
Line Noise Tolerance Temperature 25°C
Item AT E Testing Circuitry  Figure B

Object +28V7. 2A

1. Conditions

+ Input Voltage : 48 v * Pulse Input Duration : 1 min. or more
* Pulse Voltage : 2000V * 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 |{RE[RIEE ORREIMEN 2\ (HHABEDOEKALE)
, + 0K 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
— 0K no fluctuation

90 — BC-3338
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Temperature Chamber
{HIRAY
Electronic . Power Supply Electronic H
DC Power —»  Switch | P BRER . P DC Load
Suppl P M
Dg%m! BF 2497 ow‘%rjjgl_ter Figure C T BIATEE 4" Os;illosc?pe
yuia-7
Relay Unit J
P Jy-eazyh
P DVM
Data Acquisition/Control Unit
7§ RV ATh
Figure A
Noise ——» Power Supply DC Ammet Adjustable
DC Input Line —» DC Voltmeter Simulator HERER e Load
FARER . . ) CASE ERERet
RS JAX'yiab-§ —  Figure C B REATN
Digital
Voltmeter
BEREES
Figure B
° '\ T +VIN +VOUuT ‘l ¢ L 0
——T RC +$ I
T{ c2 CBS TRM "
c1 4700pF _ c3 c4
33uF _L/ﬂ’ CASE s -[o.uuf
o -— o g? VIN -vout ® ¢——o0
Figure C

Cl: 100V 33uF

C2 : 4700pF

C3:50V0.1uF

(-40°C=T=-20C) (-20C<Ty=<100C)

C4 : CBS2004803,05 10V 2200 F X2 C4 : CBS2004803,05 10V 2200 F
CBS2004812,15 25V 1000 F X2 CBS2004812,15 25V 1000 F
CBS2004824,28 35V 470 F X2 CBS2004824,28 35V 4704 F

Tg:Base Plate Temp.
— 921 — BC—3338






