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Model CBS504815

Line Regulation

Item HIASEE)

Temperature

Testing Circuitry

25°C
Figure A

Object +15V3. 4A

Input Voltage [V]

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

(%) BRIERANBEGEEZ T,

1. Graph 2. Values
-==-fF--- Load 50%
2 Load 100% Input Output Voltage
N ‘ : BANE! Voltage vl

15. 40 N T T\\. 1 v Load 50% Load 100%
= 15.30 33 15. 138 15. 138
— - < 36 15. 138 15.138
Q N
b 15.20 AN 40 15.138 15. 138
ha Eq%:zi::uqs:m
< 15.10 N 48 15. 138 15. 138
- > 55 15. 138 15. 138
2 15.00 TEE X
5 N 60 15. 138 15. 138

Y

S 1490 | N 70 15. 138 15. 138

480 N N 76 15. 138 15. 138

| L\ | i 80 15.138 15. 138
14.70 ‘ AN
20 40 60 80
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Model CBS504815
Input Current (by Input Voltage) Temperature 25°C
Ttem ANEH (ATTEERE) Testing Circuitry Figure A
Object
1. Graph —2A—— Load 100% 2. Values
---fF--- Load 50%
——0—-— Load 0k Input Input Current
5.0 } : — —- Voltage {A]
I o § N vl Load 0% | Load 50% [Load 100%
0 N LD 8.0 0.000 | 0.000 | 0.000
= A_J,J;_;L N Lo ] 16.0 0.000 | 0.000 | 0.000
£ ‘o I N ] 24.0 0.008 | 0.008 | 0.008
PR TN N 30. 6 0.058 | 0.986 | 1.926
; | T“_T o | TR 33.0 0.056 | 0.904 | 1.784
g 20 RO NEE 36. 0 0.053 | 0.824 [ 1.625
a ! ” 40. 0 0.050 | 0.744 | 1.462
48.0 0.040 | 0.626 | 1.222
60. 0 0.034 | 0.509 | 0.984
70.0 0.028 | 0.442 | 0.850
76.0 0.027 | 0.411 | 0.786
Input Voltage [V] 80.0 0. 026 0.393 0. 750
Note: Slanted line shows the range of the rated —_ — — —
input voltage. — — — —

(1) RBRIERANBERBMEZTT,
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Note: Slanted line shows the range of the rated
load current.

() BBRLEHR AT BREEE 2R,

Model CBS504815
Input Current (by Load Current) Temperature 25C
Item ANBH (ARTRHE) 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]
5.0 . T Current Input Volt.|Input Volt.|Input Volt.
| | ] (A] 36[v] | 48(vl | 76[V]
R N ; N 0.0 0.053 | 0.039 | 0.027
= | N 0.6 0.325 | 0.252 [ 0.169
| -
g | 1 1.2 | 0.592 | 0.453 | 0.302
g 3.0 N
g o N 1.8 0.864 | 0.655 | 0.429
b ! f NI ) 2.4 1.141 | 0.862 | 0.560
| | 3,
g 2.0 o | Na 3.0 1.422 | 1.070 | 0.691
T <o 3.4 1.612 | 1.211 | 0.780
1.0 | ‘/_ o La\iy ) 3.8 1.802 | 1.352 | 0.868
-5 - r "\\
- =T |
0.0 : - - - -
0.0 1.0 0 3.0 4.0 — _ ” N
Load Current [A]
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Load Current [A]

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

() #RLERATERBEHEZ T,

Model CBS504815
Input Power (by Load Current) Temperature 25°C
Ttem ANEN (AR Testing Circuitry Figure A
Object
1. Graph ——A—— Input Volt. 36V [2. Values
---f+--- Input Volt. 48V
—:=—0O—-— Input Volt. 76V Load Input Power [W]
100 — : } ] — Current Input Volt.|Input Volt.|Input Volt.
| | (A] 36LV] 480v] | 76[V]
| 0.0 1.93 1.92 2.17
E 0.6 11. 68 12. 09 12.92
& 1.2 21. 31 21.77 22.91
5 1.8 31.03 | 31.45 | 32.55
= 2.4 41. 00 41.25 42. 60
g 3.0 50.90 | 51.30 | 52.70
3.4 57. 80 58. 00 59. 40
3.8 64. 50 64. 80 66. 00

BC—-—3324




— CO$EL

ZEEH

Model CBS504815
Efficiency (by Input Voltage) Temperature 25°C
Item e (ANEIEFE) Testing Circuitry Figure A
Object
1. Graph 2. Values
-~-fF--- Load 50%
A Load 100% Input Efficiency
100 — ; ; — Voltage (%]
~‘—4—J N s N (vl Load 50% Load 100%
ol T N A ~ 33 87.0 88. 7
2 o N Al 36 87.2 89. 0
. —JL-— ) SRS S S AV S — 40 87.0 89. 0
> .
5 Bl aba.. o w_ﬁ 48 86. 2 88. 6
E 84 | N ‘ a. o. . - \'\,, 556 85.3 88.1
P N @ 60 84. 6 87.8
80 . ; w+~——1\~\——— 70 83. 4 87. 1
N |
y ‘ 1 < 76 82.6 86. 6
7 N | 80 82. 4 86. 3
e e 4—~Hv+-f4—~¥~~ﬁ~—\Aj : :
- ; \ A
20 40 60 80
Input Voltage [V]

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

(F) BBIERAHBELEE KT,
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Model CBS504815
Efficiency (by Load Current) Temperature 25°C
Item ZhaE (RATIRE) Testing Circuitry Figure A
Object
1. Graph —2&A—— Input Volt. 36V [2. Values
-=--fF--- Input Volt. 48V
—-—@—-— Input Volt. 76V Load Efficiency [%]
100 — 1 t J \\ r Current Input Volt.|Input Volt.|Input Volt.
-+ —— [A] 36Vl | 48[Vl | 7e[v]
T 0.0 - - -
= 0.6 77.7 74.9 70.0
o 1.2 85. 0 83.3 79.2
8 1.8 87.5 | 86.4 | 83.5
S 2.4 88. 4 87.9 | 85.1
e 3.0 89.0 88.3 86. 0
3.4 88.9 88.6 86.5
3.8 88.9 88.5 86.9
0.0 1.0 2.0 3.0 4.0 —_ — - -

Load Current [A]

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

() #ARTERAREREEZ <7,
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Model CBS504815
Load Regulation Temperature 25C
Item BHATNES Testing Circuitry Figure A
Object +15V3. 4A
1. Graph —2A—— Input Volt. 36V |2. Values
---fF~--- Input Volt. 48V
- =—0—-- Input Volt. 76V Load Output Voltage [V]
‘ — < Current Input Volt.{Input Volt.|Input Volt.
15.40 |— L
I I A S R N (A] 36(V] 48[V] 76[V]
— 15.30 | L | Rl 0.0 15.138 | 15.138 | 15.138
— . i ! H \
— ; R S 0.6 15.138 15.138 15.138
& 152 pb— b LS
- . : : N 1.2 15.138 15.138 15. 138
8 | : ;
© 15,10 f—— B ar—ncn | 1.8 15.138 [ 15.138 [ 15.139
. e - 2.4 15.138 | 15.139 | 15.139
A 15,00 bttt
2 | o | \\ | 3.0 15. 138 15.138 15. 139
© a9} L 2 | 3.4 15.139 | 15.139 | 15.139
- : i 3.8 15. 139 15.138 15.139
14. 80 e N | = = = =
R U I L Ay
14.70 L ‘ i L 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.

() BRI ATFEREEZ R,
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Model CBS504815
Ripple Voltage (by Load Current) Temperature 25°C
Item Vo 7 NVERE (AR Testing Circuitry Figure A
Object +15V3. 4A
1. Graph 2. Values
—2&A—— Input Volt. 36V
—-—0O—-— Input Volt. 76V Load Ripple Output Voltage [mV]
50 . Current Input Volt. | Input Volt.
N (Al 36 [V] 76 [V]
%‘ 40 { B — 0.0 5 5
= ! AN 0.7 10 10
g | B 1.4
) ; .
= ‘ ; 2.7 10 10
= 20 ; - \
a : | N 3.4 10 10
e i ] : N
& \ [ ; . 4.1 10 10
10 ﬁ f a—— a — _ —
( | \L i —_ —
| ! N
0 ‘\ | | _ — —
0.0 1.0 2.0 3.0 4.0 _— — —
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 ZNVEEIX. TRp— pfETRENS,
() PRITERARTEREREZ =T,
Ripple [mVp—p)
Fig. Complex Ripple Wave Form
[ A% 5 AR
- 8§ — BC—3324
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Model CBS504815
Ripple-Noise Temperature 25°C
Item Yoy ZnN)AX Testing Circuitry Figure A

Object +15V3. 4A

1. Graph 2. Values
—2A—— Input Volt. 36V
—-—0—-= Input Volt. 76V Load Ripple-Noise [mV]
200 , < Current Input Volt. | Input Volt.
180 ? = [A] 36 [V] 76 [V]
= 160 ’ N 0.0 15 30
E .
E 140 \ 0.7 20 30
LY
.4
2 120 N 1 20 35
é 2.0 25 35
L 100 AN 2.7 25 35
i 80 N,
& AN 3.4 30 35
£ 60 N
4.1 30 40
40 e—-—«a—-—-e—-;\ég--" — - .
L == = A
20 A A g~ \ _ — _
ol ; __ — _
0.0 1.0 2.0 3.0 4.0 _ — _

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.

Yo7 )4XiE, TRp —pfETRIND,
(&) ST ERATWERGHE =T,

Ripple
Noise [mVp—p]

N

Fig. Complex Ripple Noise Wave Form
M VoSN AR

9 — BC—3324
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Model CBS504815
Overcurrent Protection Temperature 25C
Item W E IR E Testing Circuitry Figure A
Object +15V3. 4A
1. Graph Input Volt. 36V [2. Values
Input Volt. 48V
- Input Volt. 76V Output Load Current [A]
20 Voltage Input Volt.|Input Volt.|Input Volt.
N vl 36(V] 48[V] 76[V]
= 16 N 15. 00 3.49| 3.42| 3.42
= = ! 14. 25 4.82 | 4.66| 4.68
s = %! |
8 12 == i 13. 50 4. 80 4. 67 4.71
3 Poim e 12. 00 4.78 4.70 4.75
£ 8 10. 50 4,73 4.71 4. 80
s 9. 00 4.71 4,71 4.82
S
4 - _ _ _
. | _ _ _ _
0 ‘ - — — —
0 2 4 6 L _ _ _
Load Current [A] L _ _ _
Note: Slanted line shows the range of the rated . _ _ _
load current.
() fBIERATERTKEEZRT,
Intermittent operation occurs when the output
voltage is from 9V to OV.
OV~OViEix, AIXRE—FNER D,
— 10 — BC—-3324
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Model CBS504815
Overvoltage Protection
Item R E Testing Circuitry Figure A
Object +15V3. 4A
1. Graph ———A—— Input Volt. 36V |2. Values
---fF--- Input Volt. 48V
—:—O—'— Input Volt. 76V Ambient Operating Point [V]
‘ v Temperature |Input Volt.|Input Volt.]Input Volt.
21.7 \ | 3 [*C] 36[V] | 48[Vl | 76[V]
> 20.7 ‘( \ -50 19. 65 19. 65 19. 65
- -40 19. 65 19. 65 19. 65
+— i
£ 197 ﬂ%—é—*—ﬂ—“—ﬂ‘#ﬂ:@r -20 19.72 | 19.72 | 19.72
(@] L8 T
= 187 \ —\ 0 19. 72 19. 72 19. 72
A ' Y 25 19.72 19. 72 19.72
+~ i )
g 17 | X 40 19.72 | 19.72 | 19.72
\
E 16.7 \ 9 60 19. 72 19. 72 19.72
X ; 85 19. 65 19. 64 19. 64
),
1o.7 \ ‘_; | 100 19.64 | 19.64 | 19.64
1 T 3
14.7 \ - ' \ 105 19.64 | 19.64 [ 19.64
-60 -20 20 60 100 _ - —~ _

Ambient Temperature [°C]
Load 0%

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

() RS EREEEE#H &~ 7,

- BC—-3324
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Model CBS504815
Dynamic Load Response Temperature 25C
Item B AN ES) Testing Circuitry Figure A
Object +15V3. 4A
Input Volt. 48 'V
Cycle 1000 ms

Load Current

Min. Load (0A) «—
Load 100% (3.4A)

AU A ” - A A
| \
200 mV/div
500 wps/div 5 ms/div
Min. Load (0A) «—
Load 50% (1.7A)
e — A A~ -
N
200 mV/div
500 up s/div 5 ms/div
Load 10% (0.344) «—
Load 100% (3.44)
200 mV/div
500 us/div 5 ms/div
— 12 — BC—3324
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Model CBS504815
Rise and Fall Time Temperature 25°C
Item SEEY . SET DB Testing Circuitry Figure A
Object +15V3. 4A
1. Graph Input Volt. 36V
[Load 50% ]
Output (
Volt. i 1
[2v/div]|} .
0
[ Load 100% ]
r- .
Output |} ( 1
Volt. [ 4
[2v/divl{} .
9
0
Input
Volt.
0
[10V/div] [50mS/div] Time (10mS/div]
2. Values [mS]
Load Td Tr T s Th Tf
50 % 14.8 3.5 18. 3 0.5 10. 4
100 % 14. 8 3.5 18.3 0.3 5.3
90
Output ___% ________ ' L _____ —
Vol. 10% 1 N\
S bl emte—— | t— ——+-—c
i
Input I |
Volt. | '
Td Tr | | Th{ Tf
i
Ts ] |
— 13 — BC—3324
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Model CBS504815
Ambient Temperature Drift
Item JE PG B S &) Testing Circuitry Figure A
Object +15V3. 4A
1. Graph —2A—— Input Volt. 36V |2. Values
---fF--- Input Volt. 48V
—-—0—-- Input Volt. 76V Ambient Output Voltage [V]
‘ , T Temperature |Input Volt.|Input Volt.|Input Volt.
15. 40 \ | \ [l 36[V] 48([V] 76 V]
N ! _
= 15.30 \ LA 50 15.116 | 15.116 | 15.117
= 3 | oy -40 15.123 | 15.123 | 15.124
<] iy !
o 15.20 \ -20 15.134 | 15.135 | 15.135
5 e
S 15.10 . s 0 15. 147 | 15.148 | 15.148
g \ \ 25 15.160 | 15.160 [ 15.160
g 1500 \ \ 40 15. 157 | 15.157 | 15.158
© 1490 \ 60 15.148 | 15.148 | 15.148
\ A 85 15.130 | 15.130 | 15.130
14. 80 \
\ 1 N 100 15.115 | 15.115 | 15.116
|
14.70 A | ' 105 15.106 | 15.107 | 15.107
-60 ~20 20 60 100 _ _ _ _

Ambient Temperature [C]
Load 100%

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

(1) AT ER S IR 2 <Y,

14— BC—-3324
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Model CBS504815
Minimum Input Voltage for Regulated Output Voltage
Item HEL X L—va VEBE Testing Circuitry Figure A

Object +15V3. 4A

1. Graph 2. Values
---fF+--- Load 50%
—2&—— Load 100% Ambient Input Voltage
50 ‘ | : — Temperature v]
\ . oy [’C] Load 50% | Load 100%
_ \ 3 | | -50 28.1 28.8
2, 40 J o -40 28.0 28. 8
% I | \ -20 28. 2 28.8
= \ | \ 0 28.3 29. 0
= 30 i i .
- S — — — A 25 28. 4 29.2
2 . | N\ 40 28.4 29.2
T | | ? 60 28. 4 29. 2
\ A 85 28. 4 29.2
\ T 100 28.3 29.2
10 \ I 105 28.3 29. 0
-60 =20 20 60 100 — _ —

Ambient Temperature [°C]

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

() MTEREFREREZ R,

15— BC—-3324
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Model CBS504815
Ripple Voltage (by Ambient Temp.)
Item Vo ZVEIE (BIRIEERHE) Testing Circuitry Figure A
Object +15V3. 4A
1. Graph 2. Values
---fF--- Load 50%
A Load 100% Ambient Ripple Voltage
200 Temperature (mV]
180 b R [C] Load 50% | Load 100%
= 60 | S -50 35 35
w | ] -40 30 30
I e ‘ R ~20 20 20
& 120 -t e —
ha B B B T L —e—— ] 0 10 10
o IR EEN T _ SR B H
= 100 1 N 25 10 10
= o 40 10 10
[o
& 60 10 10
85 10 10
100 10 10
1056 10 10
Ambient Temperature [°C]
Input Volt. 48V
Note: Slanted line shows the range of the rated
ambient temperature.
() MRITERBEREGREZ =T,
BC—3324
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Model CBS504815
Time Lapse Drift Temperature 25°C
Item BEFRNY 7k Testing Circuitry Figure A

Object +15V3. 4A

1. Graph 2. Values
Time since Output
— ‘ ‘ —T start Voltage
15.40 I - T [H] (v)
1530 |— L [ 0.0 15. 145
= ! | | ]
= i i — 0.5 15. 140
o 15.20 i | S
5 IS S S S U SO S S 1.0 15. 141
+ ; : !
§15w N 2.0 15. 141
£ 15.00 e N R 3.0 15. 142
] i : 4 'T
5 1490 I T O 4.0 15. 142
i : 5.0 15. 142
14.80 I O O N A I 6.0 15. 142
14. 70 N S | 7.0 15. 142
0 2 4 6 8 10 8.0 15. 143
Time [H]
Input Volt. 48V
Load 100%

17— BC—3324
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Model CBS504815
Output Voltage Accuracy
Item TEEERRE Testing Circuitry Figure A
Object +15V3. 4A
1. Output Voltage Accuracy

. EEERE

ABIBE, ANBE, AFERE TRARNT, EECEBHIELLEOHNEEOEH 2V ),
J& R B © 40 ~ 100°C
ANERE 136 ~ 76V
AR 0 ~ 3.4A

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 ~ 3.4A

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

Output Voltage Accuracy

* Qutput Voltage Accuracy (Ration) = X 100

Rated Output Voltage

* TEERE (X8E) = t(HABEOR&GE-HHEEORIEME) /2

EEHE
* TEEREEHE) = —— X 100
ERHNEE
2. Values
Item Temperature | Input Output Output Voltage Accuracy
[CC] Voltage[V] | Current[A] | Voltage[V] | Value [mV] | Ration [%]
Maximum Voltage 25 48 3.4 15. 159
+25 0.2
Minimum Voltage 100 76 0 15. 109
— 18 — BC—-—3324
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Model CBS504815

Condense
Item BT Testing Circuitry Figure A
Object +15V3. 4A

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. HEFERR
ARG SIRET, HBEET—1 0CIZRALTEE, P 1EREZICERENOERVEL.,
EiIR25C. BE4 O%RHOKBIZBXHE S, TOBSHFHOBIELITORE D2
T EERRT B,
2. Values
Item Data Testing Conditions
OQutput Voltage [V] 15.157  |Input Volt. :48V, Load Current. :3.4A
Line Regulation [mV] 1 Input Volt. :36~76V, Load Current. :3. 44

Load Regulation [mV]

Input Volt. :48V, Load Current. : 0~3. 4A

BC—-3324
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Model CBS504815
Line Noise Tolerance Temperature 25°C
Item ASHET R Testing Circuitry Figure B
Object +15V3. 4A
1. Conditions
» Input Voltage 48 V * Pulse Input Duration : 1 min. or more
* Pulse Voltage : 2000V * Load 100 %
» Pulse Cycle : 16.7ms
2. Results
No protection failure |DC-like Regulation of
Pulse Width MODE should occur Output Voltage
[ns] POLARITY |[{RZEREIFEDOEBMENR 2V |HABEOEHRHEE)
+ 0K no fluctuation
COMMON
50 — 0K no fluctuation
-+ 0K no fluctuation
NORMAL
— 0K no fluctuation
+ OK no fluctuation
COMMON
— 0K no fluctuation
1000
+ 0K no fluctuation
NORMAL
- 0K no fluctuation
— 20 — BC—-3324
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Temperature Chamber
1EiR
Q|| R .
prectronic | NIV |, Frmersomt L |y oreourons
DC Power Switch #RER T~ DC Load ‘D"PV‘
IS)E%% B 1407 Pow‘%rij;ter Figure C BT AR <-| OS;illos;?pe
YRAI—
Relay Unit J
Jy—eazyb
e DVM
Data Acquisition/Control Unit
7 -4 4RERY ATA
Figure A
Noise ——J». Power Supply DC Ammeter Adjustable
DC Input Line —p DC Voltmeter Simulator HEREBIR —p Load
HAER CASE EFER
EHERER JAX yiab-4 P  Figure C - AEAN
Digital
Voltmeter
EfEE
Figure B
° * +VIN
RC
CBS
CASE
-VIN
Figure C

Cl : 100V 33uF

C2 : 4700pF

C3:50V0.1uF

(-40°C=Ty=-207C) (-20°C<T3=100°C)

C4 : CBS504803,05 10V 2200 F X2 C4 : CBS504803,05 10V 22004 F
CBS504812,15 35V 470uF X2 CBS504812,15 35V 470 F
CBS504824,28 35V 220uF X2 CBS504824, 28 35V 220 F

T Base Plate Temp.
— 2] — BC—3324






