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Input Voltage

() BMIERANBERLELZ =T,

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

Model CBS2002424
Line Regulation Temperature 25°C

Item FHOANEH Testing Circuitry Figure A

Object +24V8. 4A
1. Graph 2. Values

-=--FF-- Load 50%
2 Load 100% Input Qutput Voltage
24. 30 Voltage (vl
R Load 50% Load 100%

24. 20
- 16 23. 963 23.961
Z il 18 23. 962 23. 960
8]
o 20 23.962 23. 960
S 24.00 24 23. 962 23.961
2 23,90 30 23.962 23.961
g‘ 36 23.962 23.961
< 23.80 40 23. 962 23.961

23.70 _ — _

23.60

BC—-3429
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Model CBS2002424
Input Current (by Input Voltage) Temperature 25C
Ttem AJTERHR (ANEBEFE) Testing Circuitry Figure A
Object
1. Graph —=&A—— Load 100% |2. Values
---BEF-- Load 50%
— O~ Load 0% Input Input Current
20. 0 Voltage [A]
[v] Load 0% | Load 50% {Load 100%
_ 0 0. 000 0. 000 0.000
= 15.0 4.0 0.001 0. 002 0. 001
= 8.0 0. 020 0.020 0. 020
5100 12.0 0.016 0.017 | 0.015
- 15.2 0.190 7.423 15. 096
a 16. 0 0.183 | 7.006 | 14.214
T s 18.0 0.166 | 6.192 | 12.573
20.0 0. 148 5.614 11. 307
24.0 0. 107 4,722 9. 457
0.0 28.0 0.095 4,057 8. 106
32.0 0.085 3.553 7.128
Input Voltage [V] 36.0 0.079 3.168 6.375
40. 0 0.075 2. 864 5.751
Note: Slanted line shows the range of the rated — — — —
input voltage. __ — _ —

(%) BBRIERANBERHEETT,
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Model CBS2002424
Input Current (by Load Current) Temperature 25°C
Item ANEF (ATRE) Testing Circuitry Figure A
Object
1. Graph —=A~—— Input Volt. 18V |2. Values
---FEF+-- Input Volt. 24V
— —O—'- Input Volt. 36V Load Input Current [A]
20.0 f ‘ i | ] . T Current Input Volt. | Input Volt. | Input Volt.
| ‘ ;
R | - lk4747‘m7 [A] 18[V] 24[v] 36 V]
_ | } ‘ | 0. 00 0.104 0. 107 0.079
=150 T S 1. 50 2.311 1.757 1. 206
= 3.00 4.494 3.376 2.303
5 4. 50 6.641 | 5.052 | 3.408
< 10.0
- 6. 00 8.951 6.681 4.518
2 7. 50 11.158 | 8.420 | 5.655
T 8. 40 12.611 | 9.479 | 6.345
9.24 14. 017 10. 407 7. 005
0.0 - — - -

Load Current [A]

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

(F) MBIERARERTEE LR T,
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Model CBS2002424
Input Power (by Load Current) Temperature 25°C

Ttem ANEH (AfEHE) Testing Circuitry Figure A

Object
1. Graph —2&A———— Input Volt. 18V |2. Values

---EF-- Input Volt. 24V
—=0O—"'= Input Volt. 36V Load Input Power [W]
500 : ‘ Current Input Volt. | Input Volt. | Input Volt.
[A] 18[V] 24[V) 36(V]

400 0.00 3.0 2.6 2.8
E 1. 50 41.6 42.3 43.3
5 3.00 80. 2 80.9 82.6
2 300
S 4. 50 119.7 120.5 122.1
)= 6. 00 159.9 160. 6 162.9
2 200
5 7.50 201.2 201.4 203.4

8. 40 226.3 226.3 227.9
100 9.24 250.3 249.7 251. 4
0 —_— R _ —

Load Current [A]

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

() #BRIEBRAMERBEE T,
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Model (CBS2002424
Efficiency (by Input Voltage) Temperature 25°C

Ttem DB (ANEBEBESE) Testing Circuitry Figure A

Object
1. Graph 2. Values

~--fFF-- Load 50%
= Load 100% Input Efficiency
100 Voltage (%)
vl Load 50% Load 100%

% 16 89. 2 87.9
= g 18 89. 6 88. 5
. 20 89.9 88. 7
§ 88 24 89.0 88. 6
E 84 30 88.4 88.3
pa 36 87.7 87.9

80 40 87.2 87.6

76 — — —

72

Input Voltage [V]

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

(F) #BRERANEERLBE LTI,
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Load Current

(A]

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

() BRIERAREREGERLZ T,

Model CBS2002424
Efficiency (by Load Current) Temperature 25°C
Ttem 2 (AR Testing Circuitry Figure A
Object
1. Graph ——A~—— Input Volt. 18V [2. Values
---fFF--- Input Volt. 24V
—-—0O—-- Input Volt. 36V Load Efficiency [%]
100 | ‘ ‘ j ] : Current Input Volt. | Input Volt. | Input Volt.
Tt [A] 18[V] 24[v] 36[V]
] 0.00 — - —
= 1. 50 85.7 83.8 81.3
. 3.00 89. 4 88.4 | 86.3
g 4.50 89. 7 89.2 | 87.9
E 6. 00 89. 6 89. 2 88.0
& 7.50 89.0 89.0 88. 1
8. 40 88.6 88.7 88.0
9.24 88.0 88.4 87.8

BC—-3429
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Model CBS2002424
Load Regulation Temperature 25C
Ttem BHATES Testing Circuitry Figure A
Object +24V8. 4A
1. Graph —2A—— Input Volt. 18V |2. Values
---FF-- Input Volt. 24V
—-—0=—-- Input Volt. 36V Load Qutput Voltage [V]
Current Input Volt. | Input Volt. | Input Volt.
(A] 18(V] 24[V] 36[V]
— 0.00 23.962 23.960 23. 958
= 1. 50 23.962 | 23.960 | 23.959
% 3.00 23. 962 23.960 23. 959
E 4.50 23.961 | 23.960 | 23.960
2 6. 00 23.961 23. 960 23. 960
g‘ 7. 50 23.961 23.960 23. 960
© 8. 40 23.961 | 23.960 | 23.960
9.24 23.961 23. 960 23. 960

Load Current

(A]

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

(i) #BTER AT EREREZ T,
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Model CBS2002424
Ripple Voltage (by Load Current) Temperature 25°C
Item Y v 7NVEE (AR Testing Circuitry Figure A
Object +24V8. 4A
1. Graph 2. Values
—&—— Input Volt. 18V
= —O—-- Input Volt. 36V Load Ripple Voltage [mV]
100 Current Input Volt. Input Volt.
90 — | (A 18 [V] 36 [V]
% 80 1 ] 0.0 5 10
70 1.7 30 60
e g 3.4 30 60
S 60 [ G-t — OO0 -—0
= — : 5.0 30 60
° 50 |- :
. | 6.7 30 60
=40 B —
=) . B 8.4 30 60
Q ‘ A A A A
2 307 i O B s 10. 1 30 60
20 # - 13 —_— J— —_
10 cs( - — — —
0 - — ~
0 4 8 12 . _ _
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.
Uy 7VEEIX, TRp —pfETTREND,
() SIBIESARERREL T,
Ripple [mVp-p]
Fig. Complex Ripple Wave Form
Voo T A IX
-8 — BC—-3429
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Ripple

Noise[mVp-p]

Vo In74 X%, TRIp —pETFREND,
() PRI ERANERGELTT,

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

Fig. Complex Ripple Noise Wave Form
X Vv A4 XER

Model CBS2002424
Ripple-Noise Temperature 25°C
Ttem Vo TIn )4 X Testing Circuitry Figure A
Object +24V8. 4A
1. Graph 2. Values
—2A—— Input Volt. 18V
—-=O—-- Input Volt. 36V Load Ripple-Noise [mV]
200 ‘ Current Input Volt. Input Volt.
180 PR A N [A) 18 [V] 36 [V]
0.0 15 40
o e 1.7 50 80
= 140 | e : - :
® ; 3.4 50 80
@ 120 | ,
I 3 ; 5.0 50 75
_L‘) Yo of 6.7 45 75
[l SRR Sk =T =X <des b 8.4 15 80
60 e . - — 1 10. 1 50 85
T ; =3 =L E _A/;'ﬁi
40 CI/f 1 R —_ f— —
20 g ' — — -
O —— _ —_
0 4 8 12 __ — _
Load Current [A]

BC—-3429
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Model CBS2002424
Overcurrent Protection Temperature 25C
Item 108 B i AR 7% Testing Circuitry Figure A
Object +24V8. 4A
1. Graph Input Volt. 18V {2. Values
Input Volt. 24V
Input Volt. 36V Output Load Current [A]
30 : Voltage Input Volt. { Input Volt. | Input Volt.
S [v] 180v] | 24[v] | 36[V]
N ~) !
— = ; 24. 0 0.00 0. 00 0.00
s N
™ I 22.8 11.13 11. 08 11.24
g 20 ~
3 ] ; : 21.6 11.24 11.12 11.41
I : e 19.2 11.26 11.19 | 11.53
= i P 16. 8 11.28 | 11.28 | 11.67
a 10 : I
= j ; 14. 4 11. 30 11. 40 11.99
ﬁﬁﬁﬁﬁ _Jlii ; — - - -
i — —_— J— .
0 * — — — —
0 4 8 12 16 — B B —
Load Current [A] . _ _ _
Note: Slanted line shows the range of the rated . _ _ _
load current.
(F) #RIERATEREBEL =T,
Intermittent operation occurs when the output
voltage is from 14.4V to OV.
14 4V~0ViRIL, FIRE— RN &R B,
10— BC-3429
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Model CBS2002424
Overvoltage Protection

Item BWETIRE Testing Circuitry Figure A

Object +24V8. 4A
1. Graph —2A—— Input Volt. 18V |2. Values

---&F-- Input Volt. 24V
= —O—~ Input Volt. 36V Ambient Operating Point [V]
34.0 ‘ Temperature |Input Volt. | Input Volt. | Input Volt.
RIS R ‘ S - [C] 18[V] 24[V] 36[V]

o B0 T 50 31.46 | 31.46 | 3146
52,0 S ] ~40 31.53 | 31.53 | 31.53
g e - 1.4 ) 4
= : : ‘ﬂ“ﬂ* 20 31. 46 31. 46 31. 46
=~ 31.0 - ' 0 31. 46 31. 46 31. 46
o o o
O I 25 31.46 | 31.46 | 31.46
g e B — 40 31. 46 31. 46 31. 46
E 29.0 |- 1 f - 60 31.39 31. 39 31. 39

28.0 I L T ) 85 31.32 31. 32 31.32

' S N (. 100 31.25 | 31.25 | 31.25
27.0 I I S— 105 31.25 31.25 31.25
-60 -20 20 60 100 AA _ _ _

Ambient Temperature [°C]
Load 0%

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

(F) BITEHRFAFEEREL =T,

- BC—3429
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Model CBS2002424

Ttem B AREH

Dynamic Load Response

Temperature 25C
Testing Circuitry Figure A

Object +24V8. 4A

Input Volt. 24V
Cycle 1000 ms

Load Current

Min. Load (0A) «—

Load 100% (8. 4A)

500 nV/div B E
500 us/div 5 ms/div
Min. Load (0A) «—
Load 50% (4.24) ]
| |
500 mV/div o :
500 ps/div 5 ms/div
Load 10% (0. 84A) «—— ‘
Load 100% (8.4A) | ]
| ;
i " | ,ﬁ”;p, E . § i
N O ’ % S I |
i ‘ N w
500 mV/div | |
500 p s/div 5 ms/div
T BC—-3429
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Model CBS2002424
Rise and Fall Time Temperature 25°C
Item MED, STV RHE Testing Circuitry Figure A
Object +24V38. 4A
1. Graph Input Volt. 18V
[ Load 50% ]
Output - ( J
Volt.
[5V/div]
0
Load 100%
Output - (7 4
Volt.
[5v/div]
0
Input
Volt.
0
(10V/div] Time (50mS/div] Time (10mS/div]
2. Values [(mS]
Time| 14 Tr Ts Th Tf
Load
50 % 15.5 5.8 21.3 0.3 6.5
100 % 15.5 5.8 21.3 0.2 3.4
90% 11
Output _— e ] — N
Volt. 10% / H \
A~ """ —-—"—-————- 1FE————7 TR
11
Input ii
Volt. | '
Td Tr e Th Tf
> > N <>
N
Ts i
13— BC-3429
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Model CBS2002424
Ambient Temperature Drift
Item FEBEEES Testing Circuitry Figure A
Object +24V8. 4A
1. Graph —A—— Input Volt. 18V |2. Values
---fF-- Input Volt. 24V
—:=0O=—"-- Input Volt. 36V Ambient OQutput Voltage )
24.20 Temperature |Input Volt. | Input Volt. | Input Volt.
[C] 18[V] 24[V] 36(V]
IR i S R 1 -50 23.919 | 23.921 | 23.923
- .t N
j: 2d00 ) b L -40 23.934 23.935 23.938
& rF,.n—’"‘H\u\ | ~20 93.954 | 23.955 | 23.957
+ | |
3 23.90 Bny 0 23.971 | 23.972 | 23.974
2 9380 25 23.976 23.976 23.977
*S L S 40 23. 969 23. 968 23. 968
S 23.70 60 23.949 23. 949 23.949
23, 60 [ 85 23.918 23.919 23.919
' R 100 23.897 | 23.896 | 23.896
23.50 105 23.884 23. 885 23. 886
-60 =20 20 60 100 __ _ _ _
Ambient Temperature [°C]
Load 100%
Note: Slanted line shows the range of the rated
ambient temperature.
() BRI EREREEREL2RT,
o BC—3429
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Model (CBS2002424
Minimum Input Voltage for Regulated Output Voltage
Item BELXaL—1a V EE Testing Circuitry Figure A

Object +24V8. 4A

1. Graph 2. Values
-=--fEF=-- Load 50%

—+4—— Load 100% Ambient Input Voltage
32 1 Temperature (vl
[1C] Load 50% | Load L0OK
I N 50 13.8 14.3
= — — 40 13.8 14.4
% ‘ ‘ 20 13.9 14.5
= 0 13.9 14.5
= 16
- 25 14.0 14. 6
2 } & 40 14.0 14.6
AN R (YN U N N N O A 60 14.0 146
85 13.9 14. 6
- 100 13.9 14. 6
0 105 13.9 14.7
-60 20 20 60 100 — — —

Ambient Temperature [°C]

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

(F) #BBLERABIEEGELY =T,

— 15 — BC—-3429
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Model CBS2002424
Ripple Voltage (by Ambient Temp.)
Item Vo 7VERE (FABERERE) Testing Circuitry Figure A
Object +24V8. 4A
1. Graph 2. Values
---FEF-- Load 50%
= Load 100% Ambient Ripple Voltage
200 Temperature (mV]
180 | b | (C] Load 50% | Load 100%
- -50 65 65
E 160 - — e B T » _40 65 65
140 T ey e
- A S TR R -20 75 75
o 120 —
X 0 55 55
(=] —
= 100 R - 25 45 45
280 - 1
a ~ -A\ o 0 50 50
= 60 i ). N N‘E_"u 60 50 50
40 [ R Mw o 85 60 60
20 100 60 60
0 ‘ - 105 55 55
-60 -20 20 60 100 . _ —
Ambient Temperature [C]
Input Volt. 24V
Note: Slanted line shows the range of the rated
ambient temperature.
() SRIEREHFRERBAL T,
— 16 — BC—-3429
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Model CBS2002424
Time Lapse Drift Temperature 25C
Item ZIFERFY 7B Testing Circuitry Figure A
Object +24V8. 4A
1. Graph 2. Values
Time since Output
24. 30 start Voltage
‘: T 7 [H] [V]
24. 20 j :
— e 0.0 23. 968
= 2410 : - 0.5 23. 955
[h)
"]
S 9400 |-t ) 1.0 23. 955
E ; ‘ 2.0 23. 956
- 23. 90 — 3.0 23. 956
e
*S 93. 80 ‘ 4.0 23. 956
© 5.0 23. 956
BA) ; 6.0 23. 956
23.60 i 7.0 23. 956
0 2 4 6 8 10 8.0 23. 956
Time [H]
Input Volt. 24V
Load 100%
- 17 - BC—-—3429




SEEH

— CO$EL

Model CBS2002424

Output Voltage Accuracy
Ttem EEERE Testing Circuitry Figure A
Object +24V8. 4A

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 18 ~ 36V
Load Current 0 ~ 8.4A

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

Output Voltage Accuracy

* OQutput Voltage Accuracy (Ration) = X 100
Rated Output Voltage
1. EEERKE
FFRE. ANBE. ARFERL TRMAKRANT, FRECEB ST LEOHNEEOEHEZ VI,
J& IR BE 1 -40 ~ 100C
ANEBE 18 ~ 36V
BT 10 ~ 8.4A

+ (HAOBEOERE - HABEOKIKME) 2

L

* EEEHE (EBE)

EE8E
* FEERBE (EHHR) = ——— X 100
ER M SIEE
2. Values
It Temperature{ Input Output Qutput Voltage Accuracy
em
(C] Voltagel[V] | Current[A] | Voltage!(V] | Value [mV] | Ration [%]
Maximum Voltage 25 36 8.4 23.976
+45 +0.2
Minimum Voltage 100 24 0 23. 887
— 18 — BC—-3429
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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

Model CBS2002424
Condense
Item R Testing Circuitry Figure A
Object +24V8. 4A
1. Condensation test

25°C and the humidity is 40%RH.

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

1. HEEEAR
ANZEESTREBT, HEET—10CIKAALTEE, H1EHBICERENLRYHBL,
ZR25C, BEA0%RIDORBIBEHEEIY. TOEBIWEBEEOWELZITWEED 2V
L EHERT S,
2. Values
Item Data Testing Conditions
Output Voltage [V] 23.957 Input Volt. :24V, Load Current. :8. 4A
Line Regulation [mV] 1 Input Volt. :18~36V, Load Current. :8. 4A
Load Regulation [mV] 1 Input Volt. :24V, Load Current. :0~8. 4A

| BC—-34209
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Model CBS2002424
Line Noise Tolerance Temperature 25°C
Item ANMEHE Testing Circuitry Figure B

Object +24V8. 4A

1. Conditions

« Input Voltage : 24V » 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 OQutput Voltage
[nS] POLARITY |{REBIBEORREIEN 2 (HABEOERHWEE
+ 0K no fluctuation
COMMON
50 — 0K no fluctuation
+ 0K no fluctuation
NORMAL
— 0K no fluctuation
+ 0K no fluctuation
COMMON
— 0K no fluctuation
1000
+ OK no fluctuation
NORMAL
— OK no fluctuation

90 BC—3429
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Temperature Chamber
1HIRE
Electronic ] D [:] .
Switch » POE%%J;;IV Electronic ‘Q‘H?‘L
DC Power £ DC Load ‘
Suppl : P Met Fi C
DE%?}% T T ow%rﬁ% er Leure BT AR Oscilloscope
tyora-7
A
‘ |
> Relay Unit
Jy—-a2zy b
P DVM
Data Acquisition/Control Unit
7 -pRERY 27 h
Figure A
Noise > DC Ammeter Adjustable
DC Input Line DC Voltmeter Simulator Power Supply Load
CL L Wi | DVER s
s JAX Y 3av-4 > & wERN
DC Voltmeter
EfEE
Figure B
+VOUT P 0
+$
CBS TRM o3 + o
5 0.1uF
-VouT —0
Cl:50V 68uF
C2 : 4700pF
C3:50V 0.1uF
C4:35V 470uF X2 (-40°C £ Tp=-20C)
35V 470uF (-20°C<TR= 100°C)
Ty : Base Plate Temp.
Figure C

BC—3429






