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input voltage.

() BBIIERANBELREZ T,

Note: Slanted line shows the range of the rated

Model CBS504828
Line Regulation Temperature 25°C
Item AN ES) Testing Circuitry Figure A
Object +28V1. 8A
1. Graph 2. Values
-=-=-fF--- Load 50%
A Load 100% Input Output Voltage
< Voltage
28.40 s N . vl Load 50% Load 100%
= 28. 30 »\E \\ 33 28.136 28.135
= \ ! ; S 36 28. 136 28.136
)] ™ .
o 28.20 I N 40 28. 136 28. 136
+ ]
S 2810 i :;ﬁi%'ﬂ’ 18 28. 136 28. 136
2 : 55 28. 136 28.136
g ®o : i 60 28. 136 28.136
< 27.90 N 70 28. 136 28. 136
: 76 28. 136 28. 136
27.80 N
80 28.135 28.136
\ =,
27.70
20 40 60 80
Input Voltage [V]
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Model CBS504828
Input Current (by Input Voltage) Temperature 25°C
Item ANER (ASEERM) Testing Circuitry Figure A
Object
1. Graph —A—— Load 100% |2. Values
---fF--- Load 50%
—-—O—-— Load 0% Input Input Current
50 : — - Voltage (A]
L A v Load 0% | Load 50% |Load 100%
R ~ L 8.0 0.000 [ 0.000 | o0.000
= | 4O < 16.0 0.000 | 0.000 | 0.000
*é o { N N 24.0 0.008 | 0.008 | 0.008
5 C o 30. 6 0.062 | 0.977 | 1.880
; ol RN N 33.0 0.059 | 0.895 | 1.730
a “ i f% T~ 36.0 0.056 | 0.815 [ 1.575
5 - / \ I~ 40.0 0.052 | 0.73¢4 | 1.416
1.0 /%353::. A 48.0 0.047 | 0.618 | 1.184
; G R D 60. 0 0.041 [ 0.503 | 0.955
0.0 L s o zé-lne‘i\- --—éj;\i\ 70.0 0.037 | 0.437 | 0.825
0 20 40 60 80 76. 0 0. 034 0. 406 0. 764
Input Voltage [V] 80.0 0.033 0. 388 0.728
Note: Slanted line shows the range of the rated — — — —
input voltage. — — — —
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Model CBS504828
Input Current {(by Load Current) Temperature 25°C
Item ANE (ARE) Testing Circuitry Figure A
Object
1. Graph —2A—— Input Volt. 36V }2. Values
---f+--- Input Volt. 48V
——0O—-— Input Volt. 76V Load Input Current [A]
2.00 Current Input Volt.|Input Volt.|Input Volt.
\ f (A] 36 (V] 48[V] 76[V]
_ \\ ; 0.0 0. 056 0. 047 0. 034
= 1.50 /\ ; 0.3 0.312 0.238 0. 159
2 y. \m_ o 0.6 0.560 | 0.427 | o0.284
g / X 0.9 0.808 | 0.612 | o0.402
© Lo VT N ; 1.2 1.061 | 0.801 | 0.522
2 A/,.’ v A 1 1.5 1.314 | 0.990 | 0.642
. /E' TN 1.8 1.569 | 1.179 | 0.760
gl 1\ 2.0 1. 743 1.308 | 0.841
\\ — — — —
1.0 2.0 __ _ _ _

Load Current

(A]

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

() BBITERATEREEZ R,
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Model CBS504828
Input Power (by Load Current) Temperature 25°C
Item ANIES (Afikett) Testing Circuitry Figure A
Object
1. Graph ——A—— Input Volt. 36V |2. Values
--=fF+--- Input Volt. 48V
—:—0—-— Input Volt. 76V Load Input Power [W]
100 < Current Input Volt.|Input Volt.|Input Volt.
N ] [A] 36[V] 48[V] 76[V]
80 \ 0.0 2.02 2.33 2. 66
Eg N\ N 0.3 11. 23 11. 41 12. 20
5 g | N 0.6 20.17 | 20.50 | 21.74
S ; 8 0.9 29.00 | 29.41 [ 30.65
5 . | A T 1.2 38.20 | 38.45 | 39.80
5 i Pz \ § I 1.5 47. 20 47, 50 48. 90
//‘ N 1.8 56.20 | 56.50 | 57.80
20 2 \ 2.0 62.40 | 62.60 | 64.10
0 | __ _ _ _
0.0 1.0 2.0 __ — _ _

Load Current [A]

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

() RBTERARERFEEEZ =T,
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Model CBS504828
Efficiency (by Input Voltage) Temperature 25°C
Item hEE (A NBIERFE) Testing Circuitry  Figure A
Object
1. Graph 2. Values
-——fF--- Load 50%
—4&—— Load 100% Input Efficiency
100 ‘ 5 Voltage (%]
. IR vl Load 50% | Load 100%
% N RN 33 86. 7 89.7
= 9 N 36 87.0 89.8
3 ' 1 |
. st AN 40 86.8 90.0
g 88 i A 18 85.8 89. 5
§ eEw.. | ‘ - -
Y B = "f?;x:ﬁw,. N 55 85.3 89.0
P : g 60 84.5 88.7
80 < : o 70 83. 1 87.9
5 B R RN 76 82.5 87.2
76 : o
~ | o 80 81.9 87.0
72 L
20 40 60 80

Input Voltage [V]

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

() BRTERANEE#HE LR,
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Load Current

(A

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

() #ABIERATTEFFEZ R,

Model CBS504828
Efficiency (by Load Current) Temperature 25°C
Item HhE (AFTFE) Testing Circuitry Figure A
Object
1. Graph ——2A—— Input Volt. 36V |2. Values
---f+--- Input Volt. 48V
- —O0—-- Input Volt. 76V Load Efficjency [%]
100 - Current Input Volt.|Input Volt.}Input Volt.
- N [A] 36[v] | 48(v] | 76[v]
92 A\
B 0.0 - - -
= s . e_‘j;e— da ARV 0.3 75. 2 74.0 69. 3
o o N 0.6 83. 8 82. 4 71.8
3 / o i \
5 716 &, 5 0.9 87. 1 85.9 82.5
0 T Y
2 es o ‘ AN 1.2 88. 4 87.7 84.9
s 1.5 89. 4 88.8 86. 3
60 f 1.8 90. 0 89.5 87.5
2.0 90. 1 89. 8 87.7
52 X
44 AN - - - -
0.0 1.0 2.0 — _ — —
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Note: Slanted line shows the range of the rated
load current.

() BBRIERATEREHEZ 7T

Model CBS504828
Load Regulation Temperature 25°C
Item AL E) Testing Circuitry Figure A
Object +28V1. 8A
1. Graph —2A—— Input Volt. 36V |2. Values
---fF--- Input Volt. 48V
- 00— - Input Volt. 76V Load Output Voltage [V]
- — - Current Input Volt.|Input Volt.|Input Volt.
28.40 e [A] 36(v] | 48[Vl | 76[V]
= 28.30 5 BN 0.0 28.138 | 28.139 | 28.138
— - 1 > 0.3 28.138 28. 139 28. 138
o ; \
w 28.20 TN, 0.6 28.138 | 28.138 | 28.138
= | —— ; ]
© 28.10 < 0.9 28.138 | 28.139 | 28.138
= N )
o = 1.2 28.138 | 28.139 | 28.138
2 28.00 R —
g = TN 1.5 28.138 | 28.139 | 28.138
© 27,90 ; 1.8 28.139 | 28.139 | 28.138
‘ TTX 2.0 28. 139 28.139 28. 138
27.80 S — _ _ _
27.70 - - - =
0.0 1.0 2.0
Load Current [A]
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below.

Load Current [A]

Uy ZVEEIX, TRp —pfETREIND,
() fITERANTERGHEZ =T,

Ripple [mVp-pl

Fig. Comp
X Yy

lex Ripple Wave Form

7T IVEK

Ripple Voltage is shown as p—p in the figure

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

Model CBS504828
Ripple Voltage (by Load Current) Temperature 25°C

Item Uy ZNVEE (BRFEHE) Testing Circuitry Figure A

Object +28V1. 8A
1. Graph 2. Values

—2&A—— Input Volt. 36V
—+—O—-— Input Volt. 76V Load Ripple Output Voltage [mV]
50 Current Input Volt. | Input Volt.
\ (A] 36 [V] 76 [V]

< 10 \ 0.0 10 10
= \ 0.4 15 25
e \ 0.7 15 25
< 30 -
= | 1.0 15 25
° - e -—0--—0--—-6 )
= / ( | 1.4 15 25
= 20 . E
2 7 f N 1.8 15 25
o :’ A A A AY A
= / A— 4 N 2.2 15 25

10 i — _ —

N
0 | —_— J— p—
0.0 1.0 2.0 __ — _

BC—-3326
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Model CBS504828
Ripple-Noise Temperature 25°C
Item V7N A4X Testing Circuitry Figure A
Object +28V1. 8A
1. Graph 2. Values
—2A—— Input Volt. 36V
- 0= Input Volt. 76V Load Ripple—Noise [mV]
200 : < Current Input Volt. | Input Volt.
180 1 - (] 36 [V] 76 [V]
0.0 4
,;E, 160 - N 5 50
= 140 i B . 0.4 45 50
© ! - = 0.7 45 55
v 120 >
é‘ - \\ 1.0 45 55
5 100 o N 1.4 45 55
g 8 | ! AN 1.8 50 60
E 60 | __\ o
.- -— -0 2 2.2 50 60
40 g = A = = Y = . _ _
3 AN - - -
20 N
0 i —— — —
0.0 1.0 2.0 _ — —

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.

VoA XiE, TRp —pfATRINS,
F) fRITERAMERERAE =T,

Y

Ripple
Noise[mVp—p]

N

Fig. Complex Ripple Noise Wave Form
B/ VI AR
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Model CBS504828
Overcurrent Protection Temperature 25°C
Ttem WETRE Testing Circuitry Figure A
Object +28V1. 8A
1. Graph Input Volt. 36V |2. Values
Input Volt. 48V
Input Volt. 76V Output Load Current [A]
Voltage Input Volt.|Input Volt.|Input Volt.
40 (V] 36[V] 48(V) 76[V]
E | N 28.0 1.84 1.84 1.84
0 | ) N 26.6 2. 49 2. 40 2.41
e N !
« ; | g ] 25.2 2. 48 2.41 2.43
c f | N ! 22. 4 2. 45 2. 42 2.45
o : | . . . .
> 920 - — 4
= ‘ 19.6 2.44 2. 43 2.48
& T i — — — —
= i
S 10 f _ _ _ _
i _ — _ _
0 - | ‘ - - — —
0.0 1.0 2.0 3.0 — — — _
Load Current [A] . _ _ -
Note: Slanted line shows the range of the rated __ _ _ _
load current.
() RBITERART EEEEZ ~T,
Intermittent operation occurs when the output
voltage is from 19.6V to OV.
19. 6V~0ViElX, MIRE—KN L2235,
— 10 — BC—-—3326
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Model CBS504828
Overvoltage Protection
Item B Testing Circuitry Figure A
Object +28V1. 8A
1. Graph ——A——— Input Volt. 36V |2. Values
---fF--- Input Volt. 48V
—:—O—-— Input Volt. 76V Ambient Operating Point [V]
: \ Temperature |Input Volt.|Input Volt.|Input Volt.
Y f
38.5 ; 1 \ [C] 36 [V] 48(V] 76[V]
Eg 375 { , . -50 36. 40 36. 40 36. 40
o \ -40 36. 47 36. 47 36. 47
+ b
S 36.5 ‘1f4ﬁ==1bﬁ-*?—-— -20 36. 47 36. 47 36. 47
z 3 [ *ﬂrﬂb—*ﬁl* . . .
& ar s '\ ; | Y 0 36. 54 36. 54 36. 54
[0 . ‘\ | k
= o : 4 25 36. 54 36. 54 36. 54
© 34.5 - :
g \ ! \ 40 36.54 | 36.54 | 36.54
& 335 \ \ 60 36.54 | 36.54 | 36.54
)
A \ 85 36. 54 36. 54 36. 54
32.5 \ A 100 36.47 | 36.47 | 36.47
31.5 \ : ' 105 36. 46 36. 46 36. 46
-60 -20 20 60 100 __ _ _ _

Ambient Temperature [°C]
Load 0%

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

() BRI ER IR R 2R T,
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Load Current

Min. Load (0A) «—

Load 100% (1.8A)

Model CBS504828
Dynamic Load Response Temperature 25°C
Item AR ES Testing Circuitry Figure A
Object +28V1. 8A
Input Volt. 48V
Cycle 1000 ms

a~ f\ P
N ' 4
v
]
500 mV/div | |
500 ws/div 5 ms/div
Min. Load (0A) «—
Load 50% (0.9A)
V—J |
1\ m
rr-" \/ A4
v
500 mV/div
500 us/div 5 ms/div
Load 10% (0.184A) «—
Load 100% (1.84)
500 mV/div
500 us/div 5 ms/div
_ 19— BC—3326
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Model CBS504828
Rise and Fall Time Temperature 25°C
Item M EY, ST YRR Testing Circuitry Figure A
Object +28V1. 8A
1. Graph Input Volt. 36V
Load  50% '
Output L J
Volt.
(5V/div] ]
0
4
Output L -
Volt.
[5V/div] 1
oll
Input
Volt.
o |U )
(10V/div] Time (50mS/div] Time (10nS/div]
2. Values [mS]
) Timel 14 Tr Ts Th Tt
oad
50 % 15.5 6.5 22.0 0.8 18.6
100 % 15.5 6.5 22.0 0.4 9.4
0
Output __9_% ________ ' L _____ N
Volt. - / | \
e —— | a—— -—1——3
i -
Input | |
Volt. I |
Td Tr ‘ I Th| Tf
[
Ts | |
_ 13— BC—3326
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Model CBS504828
Ambient Temperature Drift

Item JE IR EEE) Testing Circuitry Figure A

Object +28V1. 8A
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. 40 ——t Q [C] 36[V] 48[V] 76[V]
= 2.30 Q Q 50 28.162 | 28.162 | 28.163
— \ \ -40 28. 170 28. 170 28.170
S 28.20 \ 20 28.179 | 28.179 | 28.179
§ 28.10 \ \l}\ 0 28.188 | 28.188 | 28.188
2 X 25 28.179 28.179 28. 179
g %0 \ ‘ 40 28.156 | 28.156 | 28.156
S 22 60 \ \ 60 28.123 | 28.122 | 28.122

N \ 85 28.071 28.070 28. 069
21.80 \ ) 100 28.030 | 28.029 | 28.029
27.70 A 105 28.010 28.009 28. 008
60 -20 20 60 100 — Z Z _

Ambient Temperature [°C]
Load 100%

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

() BRI EHE IR R % =T

14— BC—3326
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Model CBS504828
Minimum Input Voltage for Regulated Output Voltage
Ttem BEL¥alL—2a VEBE Testing Circuitry Figure A

Object +28V1. 8A

1. Graph 2. Values
---fF-~-- Load 50%
—A—— Load 100% Ambient Input Voltage
50 — | : Temperature (V]
\ ] \ (*C] Load 50% | Load 100%
_ v ‘ \ -50 28. 3 28.6
= 40 - { 40 28.3 28.8
3 \ \ 20 28.5 28.8
% .\\ | i \ 0 28.5 29.0
= 30
> 7 S W w—— s w——— " 25 28.7 29.2
2 \ - —\ 40 28.6 29. 2
s N \ 1 i‘ 60 28.17 29.2
\ \ 85 28. 5 29. 2
\-\ | Ty 100 28.5 29.2
0 o ‘ 105 28.4 29.2
-60 —-20 20 60 100 - - B

Ambient Temperature [°C]

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

() BB E S PR R 25,

15— BC—3326
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Model CBS504828
Ripple Voltage (by Ambient Temp.)

Item Vv 7VEIE (JHFRERE) Testing Circuitry Figure A

Object +28V1. 8A
1. Graph 2. Values

~---f+--- Load 50%
A Load 100% Ambient Ripple Voltage

200 — - Temperature [mV]

180 i o 7777;” : 7\7 ) ] [QC] Load 50% Load 100%
,%, 60 |— b o ﬁ”f; B -50 60 60
— | ! ! -40 50 50

140 SR o+
S -20 35 35
S 120 | e
= IR SN S Il 0 30 25
o I e N
= 100 “ H 25 25 20
2 80 g — »

o, IR ) | 40 15 15

a

& 60 15 20
85 20 20
100 25 20
105 25 20

Ambient Temperature [C]
Input Volt. 48V
Note: Slanted line shows the range of the rated
ambient temperature.

() RBITERBMBEGRAZ ~T,

— 16— i BC-3326
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Model CBS504828
Time Lapse Drift Temperature 25°C
Item EEERY 7 b Testing Circuitry Figure A
Object +28V1. 8A
1. Graph 2. Values
Time since Output
start Voltage
NN R
2850 N ] [H] V]
., 28.40 Tf e ] 0.0 28. 165
= T T 1 | ST 0.5 28. 142
o 28.30 + : :
% | I 1.0 28. 143
= 28.20 A S .
G ] ! ] 2.0 28. 144
= 28.10 | | | 3.0 28. 144
2 : ;
g 28. 00 ‘I ! 4 4.0 28. 145
f | 5.0 28. 144
21.90 ] 6.0 28. 145
27. 80 | - 7.0 28. 145
0 2 4 6 8 10 8.0 28. 145
Time [H]
Input Volt. 48V
Load 100%
— 17 = BC—3326
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Model CBS504828
OQutput Voltage Accuracy
Item EEBEERE Testing Circuitry Figure A
Object +28V1. 8A
1. Output Voltage Accuracy

. EBERE

FABEIRE., ANEE, AWERZ TRAKRNT, FECEBS R L EOMNEEOEB 2V ),
J& BRR B © -40 ~ 100C
ANEE 136 ~ T6V
RIFER 0~ 1.8

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~ 1.8A

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

Output Voltage Accuracy

* Qutput Voltage Accuracy {(Ration) = X 100

Rated Output Voltage

* EEERE EBIN) = + (MABEORBE—HABEDRIER /2

EEE
* TEEBEREEHE) =—— X 100
ERLNEE
2. Values
Temperature Input Output Output VOltage ACCuraCy
Ttem
[°C] Voltage[V] | Current[A] | Voltagel[V] | Value [mV] | Ration [%]
Maxi Volt -40 48 1.8 28.172
aximum Voltage +80 0.3
Minimum Voltage 100 76 1.8 28.013
18 — BC—3326
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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 CBS504828
Condense
Item B Testing Circuitry Figure A
Object +28V1. 8A
1. Condensation test

25°C and the humidity is 40%RH.

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

1. RBEHERER
ANEGSTRET, HERFT-10CIZHHLTE X, H1FFRICZERE»OBRY B L.
EiB25C,. BE40%RIOREIZREFE ST, TOBIWFEDORIELITHEEORLW
Z LR ERT D,
2. Values
Item Data Testing Conditions
Output Voltage [V] 28. 205 Input Volt. :48V, Load Current. :1.8A
Line Regulation [mV] 1 Input Volt. :36~76V, Load Current.:1. 8A
Load Regulation [mV] 1 Input Volt. :48V, Load Current. : 0~1. 8A

BC—-3326
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Model CBS504828

Line Noise Tolerance Temperature 25°C
Item ANMEE TR Testing Circuitry Figure B
Object +28V1. 8A

1. Conditions

» 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 [fRFERIBE DREBMEN 2V (HABEDOERHEE)
+ OK no fluctuation
COMMON
50 - 0K no fluctuation
-+ OK no fluctuation
NORMAL
— 0K no fluctuation
+ 0K no fluctuation
COMMON
— 0K no fluctuation
1000
+ OK no fluctuation
NORMAL
— 0K no fluctuation
BC—-3326
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Temperature Chamber
{EIRIE
ISR .
[N Jereetone| OO0 o——— —
DC Power wite HERAER \r DC Load _%PVL
S P M
Dg%)}ﬁz LERaty Ow%gj];-ter Figure C EBIANEE Oscilloscope
Y AYESYS
—» Relay Unit
Jy—-azy}p
P DVM
Data Acquisition/Control Unit
7 PR AT
Figure A
Noise P Power Supply DC Ammet Adjustable
DC Input Line —» DC Voltmeter Simulator HAER e > Load
FERER R CASE ERERE
LRaSLE MR yiab-§ —  Figure C REAR
Digital
Voltmeter
EREEEH
Figure B
o . b
+VIN +VOUuT L 4 -0
——QRC *s
3 c2 CBS TRH = =z
¢l 4700pF I c3 c4
33uF CASE 0.1uF
L_T>T N ~vour W
Figure C
Cl : 100V 33uF
C2 : 4700pF
C3:50V 0.1uF
(-40°C=Ty=-20C) (-20°C<T3=100C)
C4 : CBS504803,05 10V 2200uF X2 C4 : CBS504803,05 10V 2200 uF
CBS504812, 15 35V 470uF X2 CBS504812, 15 35V 470 uF
CBS504824, 28 35V 220uF X2 CBS504824,28 35V 220 uF
Tz:Base Plate Temp.
— 91 — BC—-3326






