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Model CBS1002424
Line Regulation Temperature 256°C
Ttem FROIANES) Testing Circuitry Figure A
Object +24V4, 2A
1. Graph 2. Values
-=-=-fFr--- Load 50%
2 Load 100% Input Output Voltage
24. 20 S— : - Voltage [v]

o i B —] (v] Load 50% Load 100%
NS T 16 23. 892 23.893
= o o T
\: 24, 00 ,,§;~>. IRt ] 18 23.893 23.894
g b : —- — 20 23. 893 23.893
et Ly |
5 BN Eae—A—a—s—a 24 23.893 23. 893
S om0 | N ] 30 23. 893 23. 893
g & S S ; ] 36 23. 893 23.893
S 23.70 [ 40 23. 893 23. 893

| —_— —_ —
23. 60 : -
| ST R R - — -
23.50 . AY
10 20 30 40 50
Input Voltage [V]
Note: Slanted line shows the range of the rated
input voltage.
() RRITEBANEEGEFZTT,
_ 1 - BC—3444
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Model CBS1002424
Input Current (by Input Voltage) Temperature 256°C
Item ADNEHR (ANEERME) Testing Circuitry Figure A
Object
1. Graph ——A—— Load 100% 2. Values
-~-f%--- Load 50%
— —0O—-— Load 0% Input Input Current
10 ‘ ——— Voltage [A]
IS U S N D o] [v] Load 0% | Load 50% [Load 100%
g o T ! N 0 0.000 | 0.000 [ 0.000
5 T YN N 4.0 0.000 | 0.000 | 0.000
+ . i . ' T
S el ¥§\ | N 8.0 0.000 | 0.000 | 0.000
e | N N 12.0 0.016 | 0.015 | 0.016
° IO 15. 6 0.127 | 3.700 | 7.510
. | Lt i | S )
é 4 ENEERN'Y 16.0 0.124 | 3.614 | 7.310
- ‘ I, W oA 18.0 0. 104 3.188 | 6.450
2 l, 8 T 20.0 0. 096 2. 857 5. 800
- e — N 24.0 0.083 | 2.398 | 4.850
! : ) |
0 B—!l—u-J-i-—'B" = CHRY =S - S S~ 28.0 0. 076 2. 068 4, 145
0 10 20 30 40 50 32.0 0.071 1. 823 3. 638
Input Voltage [V] 36.0 0. 067 1. 632 3. 260
40.0 0. 063 1. 483 2.952
Note: Slanted line shows the range of the rated — — — —
input voltage. — — — —

(F) BBRIERANBEEREEZTT,
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Load Current [A]

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

() BBRLERANERBEEZ T,

Model CBS1002424
Input Current (by Load Current) Temperature 25C
Item ADER (RFIRE) Testing Circuitry Figure A
Object
1. Graph ——&—— Input Volt. 18V |2. Values
~---fF--- Input Volt. 24V
—:—0—:- Input Volt. 36V Load Input Current [A]
10 1 . Current Input Volt. |Input Volt.|Input Volt.
s ) [A] 18[v] | 24(v1 | 36(V]
_ | 0. 00 0.102 | 0.081 | 0.066
S 0. 80 1.295 0. 984 0. 695
E 1. 60 2. 493 1. 862 1.275
5 2. 40 3.744 | 2.778 | 1.866
° 3. 20 5040 | 3.710 | 2.480
2 4. 00 6.410 | 4.680 | 3.116
- 4.20 6.760 | 4.930 | 3.274
4.62 7.520 | 5.460 | 3.612
0.0 1.0 2.0 3.0 4.0 5.0 __ _ —_ _

BC—3444
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Model CBS1002424
Input Power (by Load Current) Temperature 25°C
Item ANES (RIGEHE) Testing Circuitry Figure A
Object
1. Graph —A—— Input Volt. 18V |2. Values
---fF--- Input Volt. 24V
—:=—0—:= Input Volt. 36V Load Input Power [W]
200 ; - | — Current Input Volt.|Input Volt.|Input Volt.
| A [A] 18[V] 24[V] | 36[V]
‘ 0. 00 1.8 1.9 2.4
EE 150 - 7 0. 80 23.0 23.5 25.0
& 1. 60 44.0 44.2 45. 8
3 2. 40 65. 3 65. 6 67.0
= 3.20 87.3 87.2 88.7
2 4.00 109.9 | 109.5 | 1112
4. 20 115. 6 115.1 116. 7
4. 62 127.9 127. 1 128. 6
0.0 1.0 2.0 3.0 4.0 5.0 —_ - —_ -

Load Current [A]

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

() MRITERANBIHEE2Z =Y.
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Model CBS1002424
Efficiency (by Input Voltage) Temperature 25°C
Ttem 2hE (AN EERFE) Testing Circuitry Figure A
Object
1. Graph 2. Values
~--f}--- Load 50%
= Load 100% Input Efficiency
100 — . Voltage (%]
| [v] Load 50% | Load 100%
%I T T 16 87.0 85.9
— e 1 L
§ 92 . . 1 ek M, N 18 87. 3 86. 6
o e - 20 87.3 86. 8
g 88 o | 24 87.0 86.9
RV I SN r—a 30 86. 1 86. 4
o Lo NLT 36 85. 1 85. 7
80 o ! 40 84.1 85.0
) - = - -
] T
72 PN i
10 20 30 40 50

Input Voltage [V]

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

() RHERITERANBERE LTI,
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Model CBS1002424
Efficiency (by Load Current) Temperature 25°C
Ttem e (AT Testing Circuitry Figure A
Ob ject
1. Graph —A—— Input Volt. 18V [2. Values
---fF+--- Input Volt. 24V
—+—0O—-— Input Volt. 36V Load Efficiency [%]
100 : : . Current Input Volt. {Input Volt.|Input Volt.
- g - [A] 18(v] | 24[v] | 36[V]
92 i 0. 00 - — —
E a| B 0. 80 828 | sLo | 76.2
N A - . - 1. 60 86. 6 86. 2 83. 2
£ 76 &l i : 2. 40 87.6 | 87.2 | 854
. . } n N 3.20 87.3 | 87.4 | 85.9
A N [ I 4.00 86.7 87.0 85.7
60 b —q 4.20 86. 5 86.9 85.7
o — O 4. 62 86. 0 86.5 85. 6
52 : BB — — — —
44 3 | 3 j —— _ —_ _
0.0 1.0 2.0 3.0 4.0 5.0 _ _ —_ _
Load Current [A]

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

() BBITERRFERBEHZ =T,
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Model CBS1002424
_ Load Regulation Temperature 25°C
Item BHANES) Testing Circuitry Figure A
Object +24V4, 2A
1. Graph —A—— Input Volt. 18V |2. Values
-=-=-fF--- Input Volt. 24V
—_— === Input Volt. 36V Load Output Voltage [V}
24, 20 I | Current Input Volt. |Input Volt.|Input Volt.
A
; . [A] 18([V] 24[V] 36(V]
_ 4 T SRR 0.0 23.892 | 23.892 | 23.893
> " ' T " ", I
o 24.00 | -y — 0.8 23.892 | 23.893 [ 23.893
& i : ! . i 1.6 23. 892 23. 893 23. 893
+ i : .
3 290 i R ; W 2.4 23.892 | 23.893 | 23.893
2 93 80 ‘ L N N 3.2 23. 893 23. 893 23. 893
‘5 j | A 4,0 23. 893 23.893 23. 894
i | A
< 23.70 — = 4.2 23.893 | 23.893 | 23.894
% o 1 » 4.6 23. 893 23. 893 23.894
23.60 T : X ;
L | LD — — — .
23. 50 | x \ i S \ —_ — —_ —
0.0 1.0 2.0 3.0 4.0 5.0

Load Current [A]

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

() BRIERATEREEZ T,
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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 7VEREIX, TRIp —pETREND,
() BBIEBRAWERGREZ =T,

Ripple [mVp—p]

Fig. Complex Ripple Wave Form
X Vv VA

Model CBS1002424
Ripple Voltage (by Load Current) Temperature 25°C
Item Uy ZNVEE (AWEFHE) Testing Circuitry  Figure A
Object +24V4. 2A
1. Graph 2. Values
—2A—— Input Volt. 18V
- == Input Volt. 36V Load Rlpple Voltage [mV]
50 : } T Current Input Volt. Input Volt
| | [A] 18 [V] 36 (V]
! I
= 40 | P l 0.0 5 15
- - ! ~ 0.8 15 20
g 1.7 1 20
g 30 : >
b | 2.5 15 20
- - ‘ i ] 3.4 15 20
.—é 20 _ AT ot —6———0 '\%? © 4.2 15 20
g A A AN
= v‘ ; % A 5.0 15 20
) BV = - .
| ; ‘ __ _ _
0 L L — J— —
0 2 4 6 _— _ _

BC—-3444
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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.

Vo 7In)A4XE, TRp —pETRENS,
(F) fRRIERAFEREGERETRT,

Y

Ripple
Noise[mVp—p]

N

Fig. Complex Ripple Noise Wave Form
B[ VI A4 R

Model CBS1002424
Ripple-Noise Temperature 25C

Item Vo InN)A4X Testing Circuitry Figure A

Object +24V4, 2A
1. Graph 2. Values

—2A—— Input Volt. 18V
—'—O__ Input Volt. 36V Load Ripple—Noise [mv]

200 : Current Input Volt. | Input Volt.

| R :

180 - 1 A [A] 18 [V] 36 [V]
= 160 - | ‘ o ?\ 0.0 15 35
£ : i e e ]

— 140 —- ! ; 0.8 20 40
o ; ‘ - 1 1.7 25 40
@ 120 [ N AN J

g N 4 2.5 30 35

100 |— —

b ; — 3.4 30 35
2 80 |-
a [ i 4,2 35 40
60 ; : 5.1 40 40
Vg0 —Ormg a0 - — —
20 A" ' — — —
&”'—ni I
0 I ! K 1 —_— — _
0 2 4 6 _— _ _

BC—3444
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Model CBS1002424
Overcurrent Protection Temperature 25°C
Item BEREE Testing Circuitry Figure A
Object +24V4, 2A
1. Graph ——————— Input Volt. 18V |2. Values
s Input Volt, 24V
Input Volt. 36V Output Load Current [A]
30 : | : : Voltage Input Volt.{Input Volt.|Input Volt.
' | 0y | [V] 180v] | 24[v] | 36[V]
—_ \\
— ) 24.0 4,28 4.28 4. 28
=z, Ny
90 |l ~ ) 22.8 5. 45 5. 42 5.49
] N T
8 ‘. 21.6 5. 45 5.45 5. 50
3 | 19. 2 5.46 5. 46 5. 56
g 16. 8 5. 46 5.51 5.57
a 10 - ‘
+ : t - — — —
= : | ‘
o t : !
i | ] - - - -
T - - T
| _ _ _ _
O i | —_ — — —
0 2 4 6 L _ . _
Load Current [A] __ _ _ _
Note: Slanted line shows the range of the rated __ _ _ _
load current.
() MTERATERFEHEEL T,
Intermittent operation occurs when the output
voltage is from 16.8V to 0OV.
16. 8V~OVR]iL, MIXRE—F&L225,
— 10 — BC—3444
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Model CBS1002424
Overvoltage Protection
Item WEEERE Testing Circuitry Figure A
Object +24V4. 2A
1. Graph ——&—— Input Volt. 18V [2. Values
---fF--- Input Volt. 24V
— —0O—'— Input Volt. 36V Ambient Operating Point [V]
33.0 . - - ‘ . Temperature |Input Volt.|Input Volt.|Input Volt.
i ! : ! \ N
B a— : N [°C] 18[V] 24[V] 36[V]
o S2O e ‘ -50 31.16 | 31.16 | 31.16
., 310 o | ‘\{ -40 31. 27 31. 27 31. 27
= - A S N -20 31.33 31.33 | 31.33
o) ' : ‘
£ 30.0 | — 0 31.45 | 31.33 | 31.33
o] S . ! k
o ! A
S0l LN 25 31.44 | 31.45 | 31.44
g | S ; ' 40 31. 44 31. 44 31. 44
) | .
& 28.0 ‘—f?;f_"*“‘f’gif —— & 60 31.45 31. 45 31.45
Y R D . 85 31.44 | 31.44 | 31.44
' FJ’ o | 100 31. 44 31. 44 31. 44
26.0 L ‘ 5 105 31. 44 31. 44 31.44
-60 -20 20 60 100 _— — — -
Ambient Temperature [°C]
Load 0%
Note: Slanted line shows the range of the rated

ambient temperature

() FBITERE R EHEEEZ R,

BC—-3444
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Model CBS1002424

Dynamic Load Response

Item B ARES

Temperature 25°C
Testing Circuitry Figure A

Object +24V4. 2A

Input Volt.
Cycle

Load Current

24 V
1000 ms

Min. Load (0A) «—
Load 100% (4. 2A)

500 mV/div

Min. Load (0A) «—
Load 50% (2. 14)

500 nV/div

Load 10% (0. 42A) «——
Load 100% (4.24)

500 mV/div

500 ps/div

500 p s/div

500 p s/div

5 ms/div

5 ms/div

5 ms/div

BC—-34414
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Model CBS1002424
Rise and Fall Time Temperature 25C
Ttem M EY, SIFYEEH Testing Circuitry Figure A
Object +24V4. 2A
1. Graph Input Volt. 18 V
[Load 50% ]
Output [} (k J
Volt.
[5V/div]
0
[ Load 100% ]
Output |} ( J
Volt.
(5v/div]
0
Input
Volt.
0
[10V/div] Time [50mS/div] Time [10mS/div]
2. Values [mS]
} Timel 74 Tr Ts Th Tt
oad
50 % 16. 5 6.3 22.8 0.4 7.5
100 % 16.5 6.5 23.0 0.3 3.8
90
Output ___..% ________ ' :_ _____ -
Volt. 10% / ¥ \
s i R — i e— I
i
Input i I
Volt. ' |
Td Tr l | Th Tf
N
Ts | |
_ 53— BC—3444
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Model CBS1002424
Ambient Temperature Drift
Item JE BRIREE 22 B Testing Circuitry Figure A

Object +24V4. 2A

1. Graph ——A—— Input Volt. 18V [2. Values
---f+--- Input Volt. 24V
——0O—-= Input Volt. 36V Ambient Output Voltage [V]
24. 20 iy N , T Temperature |Input Volt.|Input Volt.|Input Volt.
B ‘ N B [’C] 18([V] 24[V] 36(V]
e R S T A 50 23.960 | 23.960 | 23.961
= o \ ~40 23.959 | 23.959 | 23.959
S 20 23.957 | 23.957 | 23.958
5 0 23.951 | 23.951 | 23.951
; 25 23.923 | 23.922 | 23.922
8 40 23.896 | 23.896 | 23.895
< : 60 23.853 | 23.853 | 23.853
weo | 1 \ 85 23.788 | 23.787 | 23.787
o R 100 23.744 | 23.743 | 23.742
350 L0 1 L 105 23.727 | 23.726 | 23.726
~-60 -20 20 60 100 — _ _ _

Ambient Temperature [°C]
Load 100%

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

() BRI E R 8 PR BEHEEE 2 T,

4 - BC—-3444
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Model CBS1002424
Minimum Input Voltage for Regulated Output Voltage
Item BEVX2L— 3 EBE Testing Circuitry Figure A

Object +24V4. 2A

1. Graph 2. Values
~-—fF--- Load 50%
—&—— Load 100% Ambient Input Voltage
32 — é ‘ - Temperature (vl
Yo | [°C) Load 50% | Load 100%
B & | T ~50 12.8 13.3
= 24 S e M —40 12.8 13. 4
$ | | R 20 12.9 13. 4
516 | ) 0 12.9 13.6
- 25 13.0 13.8
2 5 ‘ ‘ 40 13.0 13.9
o o fx S o 60 13.1 13.9
A L oy 85 13. 1 14.0
. T o 100 13. 1 14.0
0 AV I 105 13. 1 14.0
-60 -20 20 60 100 _ - _

Ambient Temperature [°C]

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

() #TEREEBE#RBLZ =T,

— 15— BC—3444
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Model CBS1002424
Ripple Voltage (by Ambient Temp.)
Ttem Y v 7NVEE (RRIRE®SYE) Testing Circuitry Figure A
Object +24V4. 2A
1. Graph 2. Values
~==fF~~-- Load 50%
A Load 100% Ambient Ripple Voltage
200 < , : — Temperature [mV]
8o | N [C] Load 50% | Load 100%
= 160 [k e ~50 25 25
140 + - -40 20 20
o - : -20 20 20
< 120 :
:*; b i — 0 20 20
= 00 e o N 25 15 15
e 80 I : ] 40 15 15
= 60 | ~ 60 15 15
85 15 15
100 15 15
105 10 10
-60 -20 20 60 100 —_— — _
Ambient Temperature [°C]
Input Volt. 24V
Note: Slanted line shows the range of the rated
ambient temperature,.
() FHRITERBERIREGEZ~T,
— 16 — BC—3444
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Model CBS1002424
Time Lapse Drift Temperature 25°C

Item BEERUZH Testing Circuitry Figure A

Object +24V4, 2A
1. Graph 2. Values

Time since Output
24. 20 - ‘ start Voltage
i [H] (v

24. 10 :
— o i 0.0 23.911
Z 94,00 L 0.5 23. 894
() .
0o T "
S 23.90 | 1.0 23. 895
E 2.0 23. 895
o 280 B 3.0 23. 895
£ 23.70 , 4.0 23. 895
< | 5.0 23.895

23.60 : - 6.0 23. 896

| T
23. 50 L : ‘ 7.0 23.895
z 4 6 8 10 8.0 23. 895
Time [H]
Input Volt. 24V
Load 100%
— 17 — BC—-3444




— CO$EL

SEEH

Model CBS1002424

Output Voltage Accuracy
Item EEEREE Testing Circuitry Figure A
Ob ject +24V4, 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 1 =40 ~ 100C
Input Voltage : 18 ~ 36V
Load Current 0~ 4.2A

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

Output Voltage

* Qutput Voltage Accuracy (Ration) = X 100
Rated Output Voltage
1. EEERE
JAERE, AAHBE, ATERE TRARAT, FRCEBIXL L EOBNEEOEHZV ),
JE R BE : =40 ~ 100°C
ANBIE 18 ~ 36V
AfTERR D0~ 4.2A

* ERERE (ZBE) = = (WAHABEOR&E—INNEEDREKME) /2

REME
* EBERE (EHE) =——— X 100
ERMSEE
. Values
It Temperature| Input Output Output Voltage Accuracy
em
[°’C] Voltage[V] | Current[A] | Voltage([V] | Value [mV] | Ration [%]
Maxi Volt -40 36 4.2 23. 959
aximum Voltage 111 fo.s
Minimum Voltage 100 36 4.2 23.737
— 18 — BC—3444
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Model CBS1002424
Condense
Item o e Testing Circuitry Figure A
Object +24V4. 2A
1. Condensation test
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.
@ Testing electrical characteristics of the unit to confirm there be no fault.
1. HEBEHERAR
AN BT REBC, HERET—-10TCIZAHALTEE, H1IFHBIERMEIORVYEHL,
ZR25C. BEAO0%RHORBRBEERESY, 0BT EBEEZITTVWEFDO 2N
ZEERET D,
2. Values
Item Data Testing Conditions
Output Voltage [V] 23.923 Input Volt. :24V, Load Current. :4.2A
Line Regulation [mV] 3 Input Volt. :18~36V, Load Current. :4. 2A
Load Regulation [mV] 1 Input Volt. :24V,Load Current. :0~4. 2A

BC—-3444
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Model CBS1002424
Line Noise Tolerance Temperature 25C
Item ANHEE TR Testing Circuitry Figure B
Object +24V4. 2A
1. Conditions
+ Input Voltage 24V * 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 [{RERIFE ORBMENR 2\ (A BEOEFAHEE)
+ 0K no fluctuation
COMMON
50 — 0K no fluectuation
+ 0K no fluctuation
NORMAL
— 0K no fluctuation
+ OK no fluctuation
COMMON
— 0K no fluctuation
1000
+ 0K no fluctuation
NORMAL
- 0K no fluctuation
— 90 — BC—-3444
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Temperature Chamber

1HIRAE
Blectronic | | (I - )
—  Switch |—P Power Supply Electronic
DC Power HRAER T~ DC Load ‘
Supply Power Meter Y Figure C
T2 yf = J . s 0Oscill
DC A g AR R = scilloscope
T wA3 B AWRE cillosc
Relay Unit
Jy=-azyh
. DVM
Data Acquisition/Control Unit
7 -BEEERYATA
Figure A
DC Input Line DC Voltmeter SiN\c;]i.si - Power Supply DC Ammeter AdjEStjble
ﬁfﬁ%ﬂﬁ _’ R . _‘> nutato ﬁt?&%iﬁ Eﬁfﬁ%ﬁ% _" oa
ERELS IR Vsl Figure € TEAR
DC Voltmeter
BEREER
Figure B
© * T +IN +vour o
—— RC +S
g TRM +
g;uF o C BS 831 : zn ¢4
“i"’ﬁr( CASE =S i
o LT VIN -vout —0
Cl:50V 68uF
C2 : 4700pF
C3:50V 0.1uF
C4:35V 220uF X2 (—40°C§TB§—20°C)
35V 220uF (-20C <T=100C)
Tp : Base Plate Temp.
Figure C
9] — BC—-3444






