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Model DHS50A24
Temperature 25°C
ltem Input Current (by Input Voltage) Testing Circuitry  Figure A
Object
1.Graph ——A—— Load 100% | 2.Values
~-—EF-- Load 50%
—~O—-= Load 0% Input Input Current
2.0 Voltage [A]
\\ N \'| Load 0% |Load 50%| Load 100%
N N 0 0.000 | 0.000 | 0.000
< 19 40 0.001 0.002 0.001
E \\ : \\ 45 0.002 0.002 0.002
‘S 10 50 0.003 0.614 0.003
= 54 0.038 0.578 1.100
£ \\ \\ 55 0.038 0.564 1.075
0.5 “ At 60 0.037 | 0.508 | 0.972
;! Bl L TR 66 0.036 | 0457 | 0876
1IN | TR ™ 80 0.035 | 0.375 | 0.719
0.0 & : S 95 0.034 | 0318 | 0.608
0 20 40 60 80 100 120 140 160 180 110 0.034 0.280 0.530
Input Voltage [V] 125 0.034 0.252 0.473
140 0.033 0.230 0.428
160 0.033 0.208 0.383
Note: Slanted line shows the range of the rated 170 0.033 0.200 0.365.
input voltage. _ _ i K
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Load Current [A]

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

Model DHS50A24
Temperature 25°C
item Input Current {by Load Current) Testing Circuitry Figure A
Object
1.Graph —A—— |InputVolt. 80V |2 Values
---EF-- InputVolt 110V
—-=0—"-- [nputVolt. 160V Load Input Current [A]
20 Current Input Volt. | Input Volt. | Input Volt.
\L\ [A] 60[V] 110[V] 160[V]
N 0.00 0.037 | 0.034 | 0.033
< 15 {\ 0.40 0.227 0.124 0.096
E A | 0.80 0.400 0.221 0.167
3 10 /;}{, A 1.20 0.575 0.316 | 0233
= ‘ 1.60 0.751 0.412 0.300
5 = an n 2.00 0930 | 0.508 | 0.367
0.5 | e 2.10 0.972 0.530 0.383
& .8 --:f}"; e 2.31 1.069 | 0583 | 0.420
EL BT TN — T T T -
0.0 L _ ; ; ;
0.0 0.5 1.0 1.5 2.0 2.5 _ _ _ _
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Load Current [A]

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

Model DHS50A24
Temperature 25°C
ltem Input Power (by Load Current) Testing Circuitry Figure A
Object
1.Graph —2A—— InputVolt. 60V [ 2.Values
---f+-- |InputVolt. 110V
—:—O0—-- [nputVolt. 160V Load Input Power [W]
80 . Current Input Volt. | Input Volt. | Input Volt.
O A 60[v] | 1101v] | 160[V]
1.8 0.00 2.20 3.71 5.31
5 60 }}/ 0.40 13.60| 1367 1535
= LN 0.80 2390 2427 2672
g /;g/ N\ 1.20 34.50 34.71 37.35
o 40 L2 . . . .
5 7,&/ :\ 1.60 4506 45.26| 48.00
£ ﬁ»'; IS 2.00 55.76 55.82 58.76
20 ’/.,9‘ J 210 58.46 58.50 61.47
A O 2.31 64.17| 6411| 67.19
4l N N — - - -
0 - R - -
0.0 0.5 1.0 1.5 2.0 2.5 _ _ _ -
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Model DHS50A24
Temperature 25°C
ftem Efficiency {by Input Voltage) Testing Circuitry  Figure A
Object
1.Graph 2. Values
-==fF}=-- Load 50%
—&—— Load 100% Input Efficiency
96 N < Voltage [%]
N N Vi Load 50% Load 100%
88 ;g- —A'-——-ﬁ____ﬁ__ \\ 60 82.6 86.2
-5 B T———
= ap B2, AN 66 83.4 86.9
P N TR
= P, - -\1 80 83.9 87.3
g 72 LA il
b= N\ a5 83.4 87.0
2
S a4 | N\ 110 81.9 86.2
ut N AN 125 80.0 85.0
56 ;\ E\ 140 78.1 83.7
48 L\ W 160 75.5 82.0
[\ O 170 74.1 81.1
40 \
&0 70 a0 110 130 150 170
Input Voltage [V]
Note: Slanted line shows the range of the rated
input voltage.
-4 - BC-10410
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Load Current [A]

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

Model DHS50A24
Temperature 25°C
ltem Efficiency (by Load Current) Testing Circuitry  Figure A
Cbject
1.Graph —A—— Input Volt, 60V | 2. Values
~==FF-- InputVolt 110V
—-—G—-- |nputVolt. 160V Load Efficiency [%)]
95 < Current Input Volt. | [nput Volt. | Input Volt.
\: Al so[v] | 1100v] | 180[v]
88
r.ﬂ——-ﬂ 0.00 - - -
= 80 L. ©%- 10 0.40 704 | 701 | 624
= JI; . N 0.80 80.0 79.0 71.8
2 72 poas > 1.20 83.5 83.0 77.1
;L%’ 64 / N 1.60 85.2 84.8 80.0
N 2.00 86.1 86.0 81.7
56 I 2.10 86.2 86.2 82.0
48 N 2.31 86.4 86.5 82.5
40 - - - -
0.0 0.5 1.0 1.5 2.0 25 _ - ; B
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Model DHS50A24

ltem Line Regulation

Temperature

Testing Circuitry  Figure A

25°C

Object +24V2 1A

1.Graph
--—-EF-- Load 50%
—A Load 100%
24.3
N \\
242 \\ 3,
S 241 \\\
% 240 #:u::a::a::u:_—_u:%n:u,
= h AN N N
S 239 \\
g 238 [\ \\\
8 237 [\ o
236 \\\ \\\
N
23.5 o N
23.4 AN
50 70 90 110 130 150 170

Input Voltage [V]

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

2.Values

Input Qutiput Voltage
Voltage V]
I\ Load 50% Load 100%
60 24.014 24.014
66 24.015 24.014
80 24.016 24.016
95 24.016 24.016
110 24.016 24.017
125 24.017 24.017
140 24.017 24.017
160 24.017 24.017
170 24.018 24.018
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Model DHS50A24
Temperature 25°C
ltem Load Regulation Testing Circuitry  Figure A
Object +24V2.1A
1.Graph ——A—— Input Volt. 60V | 2.Values
~=-EF-~ InputVolt. 110V
—-—0—-:= Input Volt. 160V Load Output Voltage [V]

24.3 < Current Input Volt. | Input Volt. | Input Volt,
" N [A] 60[V] | 110[v] | 160[V]
3 0.00 24.026 24.026 24,026
= 241 1 0.40 24014 | 24.017 | 24.017
§ 200 TR —elo— A 080 | 24014 | 24017 | 24.017
S 29 g 1.20 24.014 | 24.017 | 24.017
E_ 238 \\\ 1.60 24.014 | 24.017 | 24.017
3 237 | 2.00 24.014 | 24.017 | 24.017
3.6 \\ 210 24,014 | 24.017 | 24.017
. 2.31 24.014 | 24.017 | 24.017

23.5 o = ~ - -

23.4 - - - -

0.0 0.5 1.0 1.6 2.0 2.5 __ _ _ _

Load Current [A]

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

DHS50A24

ltem

Dynamic Load Response

Temperature
Testing Circuitry

25°C

Figure A

Object

+24V2 1A

Input Volt.
Cycle

1000 ms

Load Current ’

Min. Load (0A) «——
Load 100% (2.1A)

500mV/div

Min. Load (0A) «——
Load 50% (1.05A)

500mv/div

Load 10% (0.21A) «——
Load 100% (2.1A)

500mV/div

2.1A/ 20us

| i i ! : ‘
Lo ! | i
[ - : ! I b
I : ! e _
| -
BEERN | |

|("'; R ] i !
| L L

500 ps/div 10 ms/div

| :'”‘ } B — —‘— BT T
=T I R e
| i ! i |
. Lo :
. | |

4.
- !
RERERENY
: |
500 u s/div

P
P !
[ !
[ o
P i
L Pl
10 ms/div
—
L e
____._____._.E._ ‘
R
SN
L
bodd
[
.

500 usidiv

10 ms/div
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Load Current [A]

Measured by 500 MHz Oscilloscope.

Ripple Voitage is shown as p-p in the figure below.

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

Ripple [mVp-p]
i INIWIIA
o | l |

Fig.Complex Ripple Wave Form

Model DHS50A24
Temperature 25°C
ltem Ripple Voltage (by Load Current) Testing Circuitry Figure B
Obiject +24V2.1A
1.Graph 2 Values
—2&— Input Volt. 60V
——O—-= Input Volt, 160V Load Ripple Voltage [mV]
300 . Current Input Volt. Input Volt.
\ [A] 60 [V] 160 [V}
= 250 5 0.00 15 10
E 5 0.40 20 30
oy 200 0.80 20 30
= ) 1.20 20 30
£ 150 .
® 1.60 20 30
E.. N
hc':L 100 2.00 20 30
. 210 20 30
50 . 2.31 20 30
== = - - -
o 1 | ~ ; .
0.0 0.5 1.0 1.5 2.0 25 . - -
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Model DHS50A24
Temperature 25°C
ltem Ripple-Noise Testing Circuitry Figure B
Object +24V2 1A
1.Graph 2.\Values
—2&—— [nput Volt. 60V
—+-=0—-- Input Volt. 160V Load Ripple-Noise [mV]
300 Current Input Volt. Input Voli.
J [A] 60 [V] 160 [V]
250 0.00 15 10
= < 0.40 20 30
o 200 \ 0.80 20 30
S 0 1.20 25 40
& ) 1.60 25 45
o e
h% 100 | 2.00 25 45
. 210 25 45
50 T e = e - 2.31 25 45
=g 5 - : :
0 ' ~ ; )
0.0 0.5 1.0 15 2.0 25 — 3 N
Load Current [A]
Measured by 500 MHz Oscilloscope.
Ripple-Noise is shown as p-p in the figure below.
Note: Slanted line shows the range of the rated
' load current.
A
Ripple
Noise[mVp—p]
Y
Fig.Complex Ripple Noise Wave Form
- 10 - BC-10410
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Model DHS50A24
ltern Ripple Voltage (by Ambient Temp.) Testing Circuitry  Figure B
Object +24V2,1A '
1.Graph 2Values
-=-=-EF-- Load 50%
—2%— Load 100% Ambient Ripple Voltage
300 Temperature [mV]
\ [°CI Load 50% Load 100%
< 250 -50 60 60
E -40 40 40
200
% \ -20 35 35
= 0 35 35
£ 150
® 25 25 25
a.
b% 100 40 25 25
55 25 25
50 |-N 70 25 25
l J j —a—a—%i 85 25 25
0 100 25 25
60 -40 20 0 20 40 60 80 100 120 — _ _
Ambient Temperature [°C]
Input Volt. 110V
Measured by 500 MHz Oscilloscope.
Note: Slanted line shows the range of the rated
ambient temperature.
Ripple [mVp-p]
Fig.Complex Ripple Wave Form
- 11 - BC-10410
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Model DHS50A24
ltem Ambient Temperature Drift Testing Circuitry _ Figure A
Object +24V2.1A
1.Graph ——ee— Input Volt. 60V | 2.Values
~-—-fF-- Input Volt. 110V
—-—O—-~ Input Voit. 160V Ambient Output Voltage [V]
24.3 < Temperature Input Volt. Input Velt. | Input Volt.
12 oS 5 [°C] 80[vV] | 110[v] | 180[V]
\ < 50 | 23.922 | 23.926 | 23.929
= 241 X | N 240 23.043 | 23.947 | 23.948
& 24.0 . 220 23076 | 23.980 | 23.981
S 239 T’*\‘ N 0 24.000 | 24.003 | 24.003
3 288 -~ \\\ 25 24.014 | 24.017 | 24.017
3 257 AN s 40 24020 | 24.023 | 24.024
236 " N 55 24020 | 24.024 | 24.024
N 70 24014 | 24.018 | 24.019
28 [~ N 85 24.006 | 24.010 | 24.011
23.4 A\ 100 23.995 | 24.000 | 24.001
60 -40 -20 0 20 40 60 80 100 120 ~ - i -

Ambient Temperature [°C]
Load 100%

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

12 BC-10410
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Model DHS50A24
ltem Qutput Voltage Accuracy Testing Circuitry Figure A
Object +24V2.1A
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 : -40 - 100°C
Input Voltage : 60 - 160V
Load Current : 0 - 2.1A

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

. Output Voltage Accuracy
* Output Voltage Accuracy (Ration) = x 100

Rated Output Voltage
2. Values
ltern Temperature| Input Output Output Voltage Accuracy
[*C] Voltage[V] Current[A] | Voltage[V] { Value [mV] | Ration [%]
Maxi Voltage 55 110 0 24.035
axImum vo'ag £46 £0.2
Minimum Voltage -40 60 2.1 23.943
- 13 - BC-10410
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Model DHS50A24
Temperature 25°C
ltem Time Lapse Drift Testing Circuitry Figure A
Object +24V2 1A
1.Graph 2 Values
Time since Qutput
24.3 a start Voltage
242 [H] Y
= 241 0.0 24.017
= 40 0.5 24.017
2 1.0 24.017
= 239
2 2.0 24.017
~ 238
5 3.0 24.017
g 237
3 40 24.017
O 28
' 5.0 24.017
23.5 6.0 24.017
23.4 7.0 24.017
0 2 4 6 8 10 8.0 24.017
Time [H]
Input Volt, 110V
Load 100%

. 14 - BC-10410
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Model DHS50A24
' Temperature 25°C
ltem Rise and Fall Time Testing Circuitry  Figure A
Object +24V2 1A
1.Graph Input Volt. 110V
[ Load 50% T
Output ( .
Volt,
[5V/div]
0

[ Load 100%

Output .
Volt.
[5V/div]
0
Input
Volt.
0 . .
[25V/div] Time [50mS/div] Time [10mSidiv]
2 Values [mS]
Load Time Td Tr Ts Th Tf
50 % 18.8 7.3 26.1 1.2 40.2
100 % 18.8 8.3 27.1 0.6 20.0
90% 1l
Output ——— e
Valt. 10%/ ! I \
b I I === il it R
i -
Input i
Volt. | | ‘
Td Tr Dl Th| Tf
< >y | b 11 AN PN
Ty Eal e e I ol
11
S L i
- 15 - BC-10410
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Model DHS50A24
Minimum Input Voltage
ltermn for Regulated Cutput Voltage Testing Circuitry  Figure A
Object +24V2.1A
1.Graph 2.Values
-=--EF-- Load 50%
——24—— Load 100% Ambient Input Voltage
60 Temperature [Vl
\ ‘ ) oot [°C] Load 50% Load 100%
8888 E.Li -50 50 51
> \ -40 50 51
o 40
= \ \ -20 50 51
§ N\ 0 50 51
3 N\ 25 50 52
£ 4 \ 40 50 52
\ 55 50 52
\ 70 50 52
\ \ 85 50 52
0 100 51 52
60 40 20 0 20 40 60 80 100 120 — i i
Ambient Temperature [°C]
Note: Slanted line shows the range of the rated
ambient temperature.
16 - BC-10410
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Model DHS50A24
Temperature 25°C
ltem Overcurrent Protection Testing Circuitry Figure A
Object +24V2.1A
1.Graph Input Volt. 60V | 2.Values
Input Volt. 110V
Input Voit. 160V Output Load Current [A]
30 Voltage Input Volt. | Input Valt. | Input Vaolt.
w2 V] 60Vl | 110V | 160[v]
_ 24.0 2.11 2.11 2.11
% 20 i \\\ 22.8 2.73 2.90 3.00
g \ “ 21.6 2.75 2.92 '3.02
S 19.2 2.83 2,98 3.06
3 16.8 2.87 3.02 3.06
= 10
3 - - - -
0 - - - -
0.0 1.0 2.0 3.0 4.0 _ i
Load Current [A] - - - -
Note: Slanted line shows the range of the rated - - - .
load current.
Intermittent operation occurs when the output
voltage is from 15V to OV.
- 17 - BC-10410
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Model DHS50A24
ltem Overvoltage Protection Testing Circuitry  Figure A
Object +24V2 1A
-1-Graph 2:Values
——pf——  Input Volt,. 60V
-==EF-- Input Volt. 160V Ambient Operating Point [V]
35 Temperature Input Volt. Input Volt.
\\ \\ [°C] 60[V] 160]V]
- \\ \ -50 29.67 29.67
= 3 % -40 29.87 29.88
EEI \\ N 20 30.29 30.29
o N\ P 0 30.72 30.79
5 /B,E" N\ 25 31.28 31.28
(E)i Bj—\ S 40 31.56 31.63
29 N 55 31.90 31.90
\\ \\ 70 32.25 32.25
\\ N 85 32.53 32.60
27 100 32.88 32.88
60 40 20 0 20 40 60 80 100 120 - - N
Ambient Temperature [°C]
Load 0%
Note: Slanted line shows the range of the rated
ambient temperature.
- 18 - BC-10410
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Temperature Chamber
Electronic 1] ,
—{  Switch P > Power Supply —] Electronic Al -~
DC Power P Mot ™ DC Load 14§74
Supply ower Meter Oscilloscope
> Relay Unit
P
L) DVM
Data Acquisition/Control Unit
Figure A
: ; Measuring
Input Pin Qutput Pin board
’LVIN +OUTO
bC i ‘(‘ c1 +00
nput Cin K EaEl
?-VIN -VOUTC
_E:TEJ;F’\ 1.5m 50Q :'""""""’; Oscllloscope
"“—-—ci FG —1Coaxial cable : :
— Bw:100MHz
50mm
FG:Mounting Hole | R=500
i C=0.01uF
C1 DHS50A24 4.7uF
Others 10uF
Co DHS50A05 2200uF
DHS50A12 470uF
DHS50A15 470uF
DHS50A24 220uF
Figure B
- 19 - BC-10410




