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Model CBS2002415
Line Regulation Temperature 25C
Item BOANEE Testing Circuitry Figure A

Object | +15VI3.4A -~ ~ ~°~ T - -
1. Graph 2. Values

—A—— Load 100% Input Output Voltage
15. 40 ‘ Voltage (V]
e ( B — r ] [v] Load 50% Load 100%
1530 A 0 W{ ' 16 15. 065 15. 063
- . . TS N S P
= 5 , ) , 18 15. 064 15. 063
5 S S AN , ; 20 15. 064 15. 063
+ W b S
£ 15. 10 ; 4 ey ‘ i 24 15. 064 15. 063
5 15.00 |— ,) lmﬁff%;ﬁﬂﬁgg\,,wwgg\ 30 15. 064 15. 062
g A - ( ] 36 15. 064 15. 062
S 14.90 - - 4 : — 40 15. 064 15. 062
. o ST - — — —
14. 70 1L .

10 20 30 40 50

Input Voltage [V]

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

() #BRILERANEBEERLAELTY,
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Model CBS2002415
Input Current (by Input Voltage) Temperature 25°C
Item ANER (ATEERNE) Testing Circuitry Figure A
Object -
1. Graph —&A—— Load 100% 2. Values
-=--fF-- Load 50%
——O—:- Load 0% Input Input Current
20.0 — { T , ‘ Vol[\tl?ge : (A]
‘ . | oad 0% | Load 50% |[Load 100%
_ B f 'l | ) | 0 0.000 | 0.000 | 0.000
= 15.0 : » — 4.0 0. 002 0.001 0. 000
g , W BN - 8.0 0.022 | 0.021 | 0.020
ngoggfw,  \\L 7{ L 12.0 0.016 0.017 | 0.016
- “H\k 1 | 15. 2 0.196 | 7.539 | 14.868
2 e I*\uL - 15.6 0.192 | 7.363 | 14.952
a sol L] m?m._tﬁ» 1&i]’ A 16. 0 0. 189 7.157 | 14.501
: "m-~:;:L}_1$ 18.0 0.172 | 6.302 | 12.779
TTE T T T 20. 0 0.156 | 5.694 | 11.486
0.0 u—u—a—-l—)nsm-:i—o-i—a— oo | 24. 0 0. 126 4779 | 9.582
0 10 20 30 40 50 28.0 0.110 4.106 8.191
Input Voltage [V] 32.0 0. 104 3.599 | 7.169
36. 0 0. 097 3.211 6. 424
40.0 0. 089 2.902 | 5.787
Note: Slanted line shows the range of the rated — — — —
input voltage. — — — —

() #BIERANEEHLE L TT,
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Model CBS2002415
Input Current (by Load Current) Temperature 25°C
Ttem AJTEF (AR Testing Circuitry Figure A
Object ) - — - 1 - ) )
1. Graph —A—— Input Volt. 18V [2. Values
---F+-- Input Volt. 24V
— —O—-- Input Volt. 36V Load Input Current [A]
20.0 I , Current Input Volt. | Input Volt. | Input Volt.
! [A] 18{V] 24[V] 36[V]
" 0. 00 0.171 0.125 0. 097
= 16.0 | P 2. 00 2. 025 1.534 1. 067
= . N 4. 00 3. 843 2. 896 1.983
8 e
& ///4 . | g 6. 00 5. 655 4.275 2. 896
3 10.0 = . (G
- K~ oo 8. 00 7.576 5. 688 3.785
2 e pa e 10. 00 9.517 7.060 | 4.725
S - - d 12. 00 11.365 | 8.539 | 5.689
,//ﬁfiiii—"é'-/- - 13. 40 12.821 | 9.597 | 6.373
lr///1;}:,xa" ; ,;. ‘ 14. 74 14. 268 10. 551 7.044
0.0 = | J | - - — -
0 4 8 12 16 — — — —

Load Current [A]

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

(F) BRI EHATEREEZ T,
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Model CBS2002415
Input Power (by Load Current) Temperature 25°C
Item ANEN (AR Testing Circuitry Figure A
Object — | e .
1. Graph —A—— Input Volt. 18V |2. Values
-~-fF-- Input Volt. 24V
—-—Q== Input Volt. 36V Load Input Power [W]
500 ‘ . ’ Current Input Volt. | Input Volt. | Input Volt.
A - [A] 18[V] 24[V] 36[V]
400 S 0.00 3.1 3.0 3.5
= | % B 2. 00 36.4 36.9 38.4
M 4. 00 68. 7 69. 4 71.2
$ 300
L 6. 00 101. 7 102. 2 103. 8
= 8. 00 135.2 135.4 137.0
a 200
5 10. 00 169.6 169. 4 170.7
12. 00 204. 8 204. 3 205. 2
100 13. 40 230.0 228. 8 229. 6
14. 74 254. 6 253.0 253.5
0 [ J— J— —

Load Current [A]

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

(1) #BITERRREREREE R,
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Model CBS2002415
Efficiency (by Input Voltage) Temperature 25°C
Item ZhE (ASEERME) Testing Circuitry Figure A
Object | ' - — I - : 7
1. Graph 2. Values
~--FF-- Load 50%
= Load 100% Input Efficiency
100 — ‘ Voltage (%]
e R e B i A R (V] Load 50% | Load 100%
9 R " o 16 88. 1 86. 7
2 90| R s , 18 88.7 87.5
. | | fme 20 88.7 87.7
§ 88 - 24 88.5 87.8
S g - - | i 30 87.8 87.7
= I ] Y : 36 87.2 87.6
80 - e - 40 86. 7 87. 4
76 -, - S - — — —~
72 , \
10 20 30 40 50

Input Voltage [V]

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

(F) BRIERANBEREL T,
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Model CBS2002415
Efficiency (by Load Current) Temperature 25°C
Item DR (AR Testing Circuitry Figure A
" Object — - IR S o -
1. Graph ——A—— Input Volt. 18V |2. Values
=--EF--' Input Volt. 24V
—'—O—'- Input Volt. 36V Load Efficiency [%)
100 } - r Current Input Volt. | Input Volt. | Input Volt.
[A] 18[V] 24[V] 36([V]
EC0 miw 7 7'7 N ) 0. 00 — — —
= 84 2. 00 81.9 80.9 77.8
. - : - e 4.00 87.2 86.3 84.2
(&3
§ 16— - " 6. 00 88. 6 88. 1 86. 7
9 o ' ] 8. 00 88. 8 88.6 87.6
4y 68 |-
& - L . 10. 00 88.5 88. 6 87.9
60 |- : -~ et 12. 00 88.0 88.2 87.8
5 B ‘ 13. 40 87.5 87.9 87.6
14. 74 86.9 87.5 87.3
44 ‘ ‘ : - - - -
0 4 8 12 16 __ — _ -

Load Current [A]

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

() BRIERATEREHL =T,
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Model (BS2002415
Load Regulation Temperature 25C
Item HHRATES Testing Circuitry Figure A
Object +15V13.4A i :
1. Graph —&A——— Input Volt. 18V |2. Values
---FF~-- TInput Volt. 24V
—-=0O—-- Input Volt. 36V Load Qutput Voltage [V]
15. 40 Current Input Volt. | Input Volt. | Input Volt.
) (A] 18[V] 24[V] 36[V]
R 0. 00 15.064 | 15.063 | 15.062
= sl 2.00 15.064 | 15.063 | 15.062
& 4. 00 15.064 | 15.063 | 15.063
- 15.10 : > 6. 00 15.064 | 15.063 | 15.063
- s i 8. 00 15.064 | 15.063 | 15.063
5 15.00 - : : ; :
*S j 10. 00 15. 064 15. 063 15. 063
< 14.90 12. 00 15. 064 15. 063 15. 063
14,80 - 13. 40 15. 064 15. 063 15. 063
- : T ‘ L - 14. 74 15. 064 15. 063 15. 063
14.70 ‘ ‘ ‘ — - — — -
0 4 8 12 16
Load Current [A]
Note: Slanted line shows the range of the rated
load current.
() MBI ERARERBREL T,
_ | BC—-3428
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Model CBS2002415
Ripple Voltage (by Load Current) Temperature 25°C
Item Y v 7IVEIE (AR Testing Circuitry Figure A
 Object | +15V13.4A ] o - )
1. Graph 2. Values
—A—— Input Volt. 18V
—=0O—"-- Input Volt. 36V Load Ripple Voltage [mV]
50 Current Input Volt. Input Volt
@— O — - — O 3) (A] 18 [V] 36 [V]
- 0.0 5 10
= 40 1 -
= / 2.7 25 45
e / 5.4 25 45
3 30 .
= / 8.0 25 45
(o] . A A A A
= 1 a T a i i 10.7 25 45
2020 |y
g ; 13.4 25 45
= 7/ 16.1 25 45
10 ¢ \ - — —
YV ~ = - -
0 : | _ — —
0 4 8 12 16 . _ _
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 7VvEEZ, TRp —pfETTREIN D,
() SHRIIERAFEBEMERH 2T,
Ripple [mVp-p]
Fig. Complex Ripple Wave Form
XK Yy LR EMK
— 8 — BC—3428
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Model CBS2002415
Ripple-Noise Temperature 25°C
Item Vy 7PN A4 X Testing Circuitry Figure A
Object +15V13. 4A o o - -
1. Graph 2. Values
—2A—— Input Volt. 18V
— —O—-- Input Volt. 36V Load Ripple-Noise [mV]
200 Current Input Volt. Input Volt.
80 b T [A] 18 (V] 36 [V]
' ‘ T .0 10 20
;E g A — 7 35 55
— 140 = .
@ : - 5.4 35 60
v 120 —
é 100 - 8.0 40 65
o : 10. 7 40 65
g 8 B S S N HN B 13.4 45 65
=60 e T A 16. 1 55 65
‘/ 777777 A/,A’,
40 / H A "y [ = —— _— —
LA X :
20 - :’ o —— — —
0 i — _ _
0 4 8 12 16 __ _ _
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.
Yy 7NV / 4 X%, TRp —pfETERESND,
() fSMIERAFTERTKLEEL =T,
Ripple
Noise[mVp-p]
Fig. Complex Ripple Noise Wave Form
X VoA
— g9 — BC—-3428
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Model CBS2002415
Overcurrent Protection Temperature 25°C
Item BER R E Testing Circuitry Figure A
Object 7 ;rl’5V173.;1A o 7 - V
1. Graph Input Volt. 18V [2. Values
........................................................... InDut VO].t 24V
""""""""""""""""""""""""""""""""""""" Input Volt. 36V Output Load Current [A]
20 Voltage Input Volt. | Input Volt. | Input Volt.
I B ~N T o [V] 18(V] 24[V] 36 V]
— 16 N 15. 00 18.21 | 17.84 | 17.88
= - NI 14. 25 18. 30 17. 96 18. 19
o N
?33 12 |—- = I 13. 50 18. 27 18. 04 18. 35
© A 12. 00 18. 28 18. 20 18. 65
B 8 —— —+— 10. 50 18. 35 18. 34 18. 94
s 9. 00 18.41 | 18.49 | 19.27
I3
4 . . _ _ _
0 — — — —
0 10 20 . o . o
Load Current [A] . _ _ _
Note: Slanted line shows the range of the rated __ _ — _
load current.
() BRI EBRATTERGEL T,
Intermittent operation occurs when the output
voltage is from 9V to OV.
IV~OVRIX, BIxRE—FER B,
— 10 — BC—3428
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Model CBS2002415
Overvoltage Protection
Ttem BEERE Testing Circuitry Figure A
Object +15V13. 44 o
1. Graph ——A—— Input Volt. 18V [2. Values
=--EF-- Input Volt. 24V
——O—"= Input Volt. 36V Ambient Operating Point [V]
22.0 T - Temperature |Input Volt.|Input Volt. | Input Volt.
''''' A AR R [C] 18[V] 24[V] 36[V]
_ 2.0 } roe 50 19. 45 19. 49 19. 49
200 N - ~40 19.49 | 19.49 | 19.49
g et o088 8 = 20 19.49 | 19.49 | 19.49
= 1900 ' ; R 0 19.56 | 19.49 | 19.56
SRRTY ) N o 25 19. 56 19. 56 19. 56
5 | B I 40 19. 49 19. 49 19. 49
& 17.0 : e 60 19. 49 19. 49 19. 49
ol 1 S 85 19.49 | 19.49 19. 49
- , 100 19. 48 19. 49 19. 48
15.0 ’ ' 105 19.41 | 19.48 | 19.48
60 20 20 60 100 - — = -

Ambient Temperature [°C]
Load 0%

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

(F) BBEREBEE®REZ T,

- BC-3428
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Model CBS2002415
Dynamic Load Response Temperature 25C
Item BRATNE S Testing Circuitry Figure A
Object +15V13. 4A
Input Volt. 24V
Cycle 1000 ms

Load Current

Min. Load (0A) «—
Load 100% (13.4A)

200 mV/div |

200 ps/div 2 ms/div

Min. Load (0A) «— ,
Load 50% (6. 74) N | |

~ {\ ~
\\/ ~
\ %
200 mV/div ‘
200 p s/div 2 ms/div
Load 10% (1.344) «——
Load 100% (13.44) L
| i
|
' A ™
|| | '
200 mV/div P i ;
200 us/div 2 ms/div

19— BC—3428
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Model CBS2002415
Rise and Fall Time Temperature 25°C
Item SMEY, SITFYREE Testing Circuitry Figure A
! - , B o
Object +15V13. 4A B - -
1. Graph Input Volt. 18V
[ Load  50% ]
Output ( J
Volt. |f j
ov/div)|} 1
L
1
o ..
!
0
[ Load 100%
L 4
Output | T
Volt. i 1
[2v/div] [ ]
]
% 4
! |
0
|
Input
Volt. I
0
[10v/div] [50mS/div] Time {10mS/div]
2. Values [mS]
Load Td Tr T s Th T
50 % 15.3 5.5 20. 8 0.3 6.0
100 % 15.3 5.5 20. 8 0.2 3.1
90% | L
Qutput —_— T T T T T N
Volt. i k\\\\
10%
—_ ———m— ————_—— — 4 '._.—__——4—__.——_
M ~
Ik
Input ii
Volt. ' |
Td Tr s Th| Tf
> |« !! <>l<—>
11
Ts il
- 13 — BC—-—3428
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Model CBS2002415
Ambient Temperature Drift
Item R EEE Testing Circuitry Figure A
Object | +15V13.44 ) - ’
1. Graph —2A—— Input Volt. 18V |2. Values
---EF-- Input Volt. 24V
~-—0Q=—"-~= Input Volt. 36V Ambient Output Voltage V]
15. 30 ‘ Temperature |Input Volt. | Input Volt. | Input Volt.
————— e R [°C] 18[V] 24[V] 36[V]
R ) -50 15.056 | 15.057 | 15.058
= 5 10 | N -40 15.062 | 15.063 | 15.063
% | ga—a—8 : N _
5 - Tt _ 20 15.071 | 15.071 | 15.072
S 15,00 | 1. - e 0 15.079 | 15.079 | 15.079
- . - _
2 1490 o N o 25 15. 078 15.078 15.078
g b 1} S I Y S 40 15. 071 15.071 15.070
S 14.80 T 60 15.054 | 15.054 | 15.053
1470 R T R 85 15. 027 15. 027 15.026
’ N N ) |l FE 100 15.010 | 15.009 15.008
14. 60 O N N 105 15.001 | 15.000 | 14.999
-60 -20 20 60 100 __ - - _
Ambient Temperature [°C]
Load 100%
Note: Slanted line shows the range of the rated
ambient temperature.
() $RITERBREBEREAY <7,
- BC-3428
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Model CBS2002415
Minimum Input Voltage for Regulated Output Voltage
Item BBELVXal—1alEBE Testing Circuitry Figure A
Object | +15vi3.4a oo )
1. Graph 2. Values
--=-FF-- Load 50%
—2%—— Load 100% Ambient Input Voltage
32 ‘ ; Temperature (vl
| i | [C] Load 50% | Load 100%
_ \ | ~50 14.0 14.5
= 24 - ! ‘ T ‘ T -40 14.0 14.5
% | | . -20 14. 1 14.6
e
= . .
e 40 14.1 14. 8
- 60 14.0 14.8
85 14.0 14.8
o 100 14.0 14. 8
105 14. 0 14.8
—60 -20 20 60 100 — _ —

Ambient Temperature [°C]

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

() #BULERE HIRERE L =7,
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Model CBS2002415
Ripple Voltage (by Ambient Temp.)
Item Vo 7VEE (BBIRERYE) Testing Circuitry Figure A
Object | +#15v13.44 | .
1. Graph 2. Values
---EF-- Load 50%
A Load 100% Ambient Ripple Voltage
200 l | Temperature [mV]
180 . e [C] Load 50% | Load 100%
— . ‘ l 1 -40 135 135
140 | g S
) - : -20 90 90
8 120 |\ - -
= N\ : . 0 40 40
(=] 100 - \ I I
z . \ o : 25 30 30
3 ¥ AN R BN 20 30 30
= 60 ; N\ i 60 20 20
0 — 85 45 15
20 | - "4\( , 100 60 60
0 : | : 105 65 65
-60 -20 20 60 100 _ _ _

Ambient Temperature [C]
Input Volt. 24V

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

() BRRILEHFBRIRBEFEEZ =9,

16 — BC—3428
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Model (BS2002415
Time Lapse Drift Temperature 25°C
Item HEERY 7 b Testing Circuitry Figure A
0b ject +15V13. 4A
1. Graph 2. Values
Time since Output
15. 40 start Voltage
- 7 [H] [(v]
IR ) ] 0.0 15. 071
& 15.20 0.5 15. 060
g 50 1.0 15. 060
S T - 2.0 15. 061
7 15.00 - 3.0 15. 061
§ 14.90 4.0 15. 061
< 5.0 15. 061
14.80 |- 6.0 15. 061
14. 70 7.0 15. 061
0 2 4 6 10 8.0 15. 061
Time [H]
Input Volt. 24V
Load 100%
17— BC-3428
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Model CBS2002415
Output Voltage Accuracy
Ttem EEBIERE Testing Circuitry Figure A
Object +15V13.44 - S

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 ~ 13.4A

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

. Output Voltage Accuracy
* Qutput Voltage Accuracy (Ration) = X 100

Rated Output Voltage

1. EBERE
FERE. ANEE, AWEREL TEAKRANT, FRICABSELLEOHANBEDORHZ V),
JE R B 1 -40 ~ 100C
ANEBE 18 ~ 36V
AEER 10 ~ 13.4A

* EEERE XHE = t(WHBEORGHE -HIELORIEME 2

EHfE
* TELREZEHE) = —— X 100
EHE N SEIE
2. Values
Temperature | Input Output Output Voltage Accuracy
ITtem
[C] VoltagelV] | Current[A] | Voltagel[V] | Value [mV] | Ration [%]
Maximum Voltage 25 18 0 15. 077
+37 +0.2
Minimum Voltage 100 18 0 15. 004
— 18 — BC—-3428
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Model CBS2002415

Condense
Ttem WEERSTE Testing Circuitry Figure A
Object +15V13. 4A

1. Condensation test

1. WEFEAR

I ARERT A,

Testing procedure is as follows

@ 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.

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

AN E -7 RET, BB T 10CRAEHLTRE, M1 FHRICEBM>» IR L.,
FR25C, BE40%RHORBIZBEHEEIE, TOERWFLEOREEITHEEDO W

2. Values
Item Data Testing Conditions
Output Voltage [V] 15.045  jInput Volt.:24V, Load Current. :13.4A
Line Regulation [mV] 2 Input Volt. :18~36V, Load Current. :13. 4A
Load Regulation [mV] 1 Input Volt. :24V, Load Current. :0~13. 4A

BC—-3428
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Model CBS2002415
Line Noise Tolerance Temperature 25°C
Ttem ANEESTE Testing Circuitry Figure B
Object | +15V13.44 ] T
1. Conditions
» Input Voltage 24V » Pulse Input Duration : 1 min. or more
« Pulse Voltage 2000 v + 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 [{REREOREEN 2V |HAEEOEKHES)
+ 0K no fluctuation
COMMON -
50 — 0K no fluctuation
+ 0K no fluctuation
NORMAL
— 0K no fluctuation
+ 0K no fluctuation
COMMON
— 0K no fluctuation
1000
+ 0K no fluctuation
NORMAL
— 0K no fluctuation
— 90 — BC—3428
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Temperature Chamber
TEIR
Electronic 10 Power Suppl .
4 P Switch ¥ . _ - g B (L ~ ——p Electronic | e
DC Power < i =8 DC Toad
Supply Power Meter Figure C
BT MyF . Oscilloscope
DCER EHEH ETAMER tyora-7
A
A
”| Relay Unit
» Jy=—-azy}
> DVM
Data Acquisition/Control Unit
7RG AT A
Figure A
Noise » DC Ammeter Adjustable
DC Input Line DC Voltmeter Simulator POK%E%M q - Load
AR EiEE sy o i Figure EREHE -
DC Voltmeter
HiNEEH
Figure B
© * o AIN +VOUT » o
— RC +S
3 ¢l C B S TRM c3 4 C4
68uF 2 0.1uF
47_"?4> CASE =S
O L+ -VIN -VOUT \ 4 O
Cl:50V e8ukF
C2 : 4700pF
C3:50V O0.1uF
C4:25V 1000uF X2 (-40°C =T =-20C)
25V 1000 F (-20°C<TR=100C)
Ty : Base Plate Temp.
Figure C
— 9] — BC—3428






