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Model DHS50B828
Temperature 25°C
ltem Input Current (by Input Voliage) Testing Circuitry  Figure A
Object
1.Graph —A—— lLoad 100% | 2.Values
---EF~-- Load 50%
—:—0—- Load 0% Input Input Current
0.4 - - Voltage (Al
B W I\ Load 0% |Load 50%]Load 100%
RS 5 0 0.000 | 0.000 [ 0.000
L 03 A N 50 0.000 | 0.000 | 0.000
z SN N 100 0.000 | 0.000 | 0.000
ftj %) 150 0.000 | 0.000 | 0.000
45 02 2NN ", 170 0.000 0.000 0.000
2 . —
= B % A 180 0.033 0.188 0.320
0 RN - PO A 200 0029 | 0.166 | 0.303
i 250 0.023 | 0.131 | 0.239
'“x ™ 280 0.018 0.118 0.215
R th%\ ®-60-.o Tllao
0.0 300 0.015 0.110 0.200
Input Voltage [V] 400 0.007 0.087 0.155
420 0.007 0.084 0.148
Note: Slanted line shows the range of the rated - - - -
input voltage. _ _ _ _
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Model DHS50B28
Temperature 25°C
ltem tnput Current (by Load Current) Testing Circuitry  Figure A
Object
1.Graph ——Aem Input Volt. 200V | 2.Values
---fF-- InputVolt. 280V
—-—0—-= Input Volt. 400V Load Input Current [A]
Current Input Volt. | InputVolt. | Input Valt. |
[A] 200[v] 280[V] 400[V]
0.00 0.029 0.018 0.007
< 0.30 0.066 0.044 0.036
E 0.60 0.119 0.086 0.065
5 0.90 0.167 0.118 0.087
% 1.20 0.213 0.150 0.110
13 1.50 0259 | 0.183 | 0.133
1.80 0.303 0.215 0.155
1.98 0.332 0.234 0.169
0.0 0.6 1.2 1.8 2.4 — " N ”

Load Current [A]

Note: Slanted line shows the range of the rated

load current.
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Model DHS50B28
Temperature 25°C
ltem Input Power (by Load Current) Testing Circuitry  Figure A
Cbject
1.Graph —2aA— InputVolt. 200V [ 2Values
---B--- Input Volt. 280V
—-—0—-~ InputVolt. 400V Load Input Power [W]
80 - Current Input Volt. | Input Volt. | Input Volt.
\:’- Al 200[V] 280[V] 4007V]
Sy 0.00 6.10 5.30 3.40
= 60 - 0.30 1260 1270] 1450
5 0.60 24.30 24.30 26.00
S 0 0.90 33.90| 3330| 3540
= 1.20 43.10 42.20 44.20
2 150 5210| 5150| 53.30
20 1.80 61.30 60.20 62.60
1,98 66.80 65.90 68.30
0 - - - -
0.0 06 1.2 1.8 24 __ _ ~ _
Load Current [A]
Note: Slanted line shows the range of the rated
load current.
BC-10333
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Model DHS50B28
Temperature 25°C
ltem Efficiency (by Input Voltage) Testing Circuitry Figure A
Object
1.Graph 2.Values
-—-FF-- Load 50%
—=&—— Load 100% Input Efficiency
96 - Voltage [%]
> {“ V] Load 50% | Load 100%
88 : N 195 72.7 81.2
= 80 el i S UL 200 73.3 81.4
o~ ™,
& L ‘ 240 74.2 826
> 2 - BH--E- K
g 72 & Bt 280 74.0 828
S N B 320 72.5 81.6
iE 64 % "
w 0 . 360 70.8 80.3
56 :g : 400 69.6 79.1
o ,
48 420 67.4 776
hy s 5, - - -
40 ', ,
100 200 300 400 500
[nput Voltage [V]
Note: Slanted line shows the range of the rated
input voltage.
- 4 - BC-10333
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Load Current [A]

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

Model DH350828
Temperature 25°C
ltem Efficiency (by Load Current) Testing Circuitry  Figure A
Object
1.Graph —A—— InputVolt. 200V | 2.Values
-=-=-FF=-- InputVolt 280V
—-—0O—-- InputVolt. 400V Load Efficiency [%]
Current Input Volt. | Input Volt. | Input Volt.
[A] 200[V] 280[v] | 400[v]
0.00 - - -
- 0.30 57.6 60.2 51.9
X 0.60 673 | 674 | 615
= 0.90 733 | 740 | 696
& 1.20 77.4 78.1 73.9
u 1.50 79.7 80.6 76.7
1.80 814 82.8 79.1
1.98 82.3 83.0 80.0
0.0 0.6 1.8 24 — N - 3
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Input Voltage [V]

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

Model DHS50B28
Temperature 25°C
ltem Line Regulation Testing Circuitry _ Figure A
Object +28V1.8A
1.Graph 2 Values
---E--- Load 50%
e Load 100% input Output Voltage
28.3 - = Voltage v
282 V] Load 50% | Load 100%
o = 195 27.857 27.856
= 28.1 b -
s . i 200 27.857 27.856
2 280 - -
= ., N 240 27.858 27.857
et L,
S 279 o >
ot o T m m o wmw 280 27.859 27.858
§_ 27.8 A hY 320 27.861 27.859
-— 4 S,
3 27.7 “' %:a. 360 27.861 27.860
. 400 27.862 27.861
27.6 - s
—~ — 420 27.862 27.861
27.5 -~ = . _ -
27.4 L
100 200 300 400 500

- BC-10333




— CO$EL

SEEH

Load Current [A]

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

Model DHS50B28
Temperature 25°C
ltem Load Regulation Testing Circuitry  Figure A
Object +28V1.8A
1.Graph —&—  Input Volt. 200V | 2.Values
---EF-- InputVolt. 280V
—-—0—'- InputVolt. 400V Load Output Voltage [V]
28.3 - Current Input Volt. | InputValt. | Input Volt.
082 n (Al 200[v] | 280[v] | 400[V]
' - 0.00 27.878 | 27.879 | 27.879
S 28.1 Y
s, 0.30 27.859 | 27.863 | 27.867
> ;
o> 280 0.60 27.857 | 27.859 | 27.862
2 279 E 0.90 27.856 | 27.859 | 27.861
R - N 1.20 27.856 | 27.858 | 27.861
- ",
S 277 1.50 27.855 | 27.858 | 27.861
_— % 1.80 27.855 | 27.858 | 27.861
' o 1.98 27.855 | 27.857 | 27.860
275 -
N - - - -
27.4 » - _ _ _
0.0 0.6 1.2 1.8 24 — . § a
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Model DHS50B28

ltem Dynamic Load Response

Temperature 25°C
Testing Circuifry  Figure A

Object +28V1.8A

Input Volt. 280V
Cycle 1000 ms

Load Current |

1.8A/20us
Min. Load (DA) «——
Load 100% (1.8A)
500mVvidiv
200 u sfdiv 2 ms/div
Min. Load (DA} ——
Load 50% (0.9A)
500mV/idiv
200 u sidiv 2 ms/div
Load 10% (0.18A) «——
Load 100% (1.8A)
500mV/div
200 u s/div 2 ms/div
- 8 - BC-10333
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Model DHS50828
Temperature 25°C
item Ripple Voltage (by Load Current) Testing Circuitry Figure B
Cbject +28V1.8A
1.Graph 2.Values
—2A~—— [nput Volt. 200V
—-—0O—-- Input Vgli. 400V Load Ripple Voltage [mV]
300 Current Input Volt. Input Volt.
[A] 200 [V] 400 [V]
< 250 0.00 15 25
E 0.30 40 55
o 200 0.60 40 60
= 0.90 45 60
£ 150
- 1.20 45 60
2 100 1.50 45 60
o 1.80 45 65
50 | B g0 9 TN O 1.98 45 65
¢ -- - -
0 ) ' \ — - -
0.0 0.6 1.2 1.8 2.4 . _ .

Load Current [A]

Measured by 100 MHz Oscilloscope.

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

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

Ripple [mVp-p]

Fig.Complex Ripple Wave Form
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Model DHS50B28
Temperaiure 25°C
Iltem Ripple-Noise Testing Circuitry Figure B
Object +28V1.8A
1.Graph 2 Values
—2A—— Input Volt. 200V
——O—-~- Input Volt. 400V l.oad Ripple-Noise [mV]
300 - Current Input Volt. Input Volt.
i
N [A] 200 [v] 400 V]
250 = 0.00 20 35
= N
= o 0.30 40 55
g 200 0.60 40 60
W 5
g 150 ., 0.90 45 60
o ™, 1.20 45 60
& ", 1.50 45 60
& 100 — :
\“‘1 1.80 45 65
50 | o= =0 -0--90 0 1.98 45 65
:.r .\Ll =3 — N -
0 Bt - - -
0.0 0.6 1.2 1.8 2.4 . _ _
Load Current [A]
Measured by 100 MHz Oscilloscope.
Ripple-Noise is shown as p-p in the figure below.
Note: Slanted line shows the range of the rated
load current.
i
Ripple
Noise[mVp-p]
N
Fig.Complex Ripple Noise Wave Form
- 10 - BC-10333




SEEH

_ cosEL

Model DHS50B28
ltem Ripple Voltage (by Ambient Temp.) Testing Circuitry Figure B
Object +28V1.8A
1.Graph 2.Values
---EF-- Load 50%
—4&—— Load 100% Ambient Ripple Voltage
300 - - Temperaiure [mV]
> o [°C] Load 50% | Load 100%
. ",
_. 250 o~ — -50 60 65
> 5, "y
E, . = -40 60 65
200 n —
ﬂé, . \.\\ -20 60 60
= 160 S "\ 0 60 60
- 5, S 25 50 55
2 o
hQ:- 100 - .:" 40 50 55
s 55 50 55
50 = =B S I I s o C e 70 50 55
~ {‘ 85 50 55
0 : 100 55 60
60 40 20 0 20 40 60 80 100 120 ~ " .
Ambient Temperature [°C]
Input Volt. 280V
Measured by 100 MHz Oscilloscope.
Note: Slanted line shows the range of the rated
ambient temperature.
- 11 - BC-10333
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Model DHS50B28
Item Ambient Temperature Drift Testing Circuitry  Figure A
Object +28V1.8A
1.Graph —A— InputVolt. 200V | 2 Values
---fg--- |InputVoit. 280V
—-=0—-- |nputVolt. 400V Ambient Output Voltage [V]
28.3 : : Temperature | Input Volt. | Input Velt. | Input Volt,
v5z > = °C] 200rvi | 280(v] | 400[v]
' = S -50 27742 | 27.746 | 27.748
= 28.1 X, N,
= o S -40 27.766 | 27.769 | 27.774
g 280 - &
& 45 " 5 -20 27.804 | 27.808 | 27.810
§ 279 -.; \'\. 0 27.836 27838 | 27.840
5 278 rﬂ;__,n—"'"' il M, S 25 27854 | 27.858 | 27.859
£ - N
3 277 .\w“ n%“ 40 27.858 | 27.861 | 27.863
076 x " 55 27.858 27.861 27.863
' ,:u . 70 27.852 | 27.855 | 27.859
275 % 85 27.843 | 27.847 | 27.851
27.4 ! - 100 27.835 | 27.839 | 27.844
60 40 20 0 20 40 60 80 100 120 — B . ;
Ambient Temperature [°C]
Load 100%
Note: Slanted line shows the range of the rated
ambient temperature. '
- 12 - BC-10333
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Model DHS50B28
ltem QOutput Voltage Accuracy Testing Circuitry Figure A
Object +28V1.8A
1.0utput 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 : 200 - 400V
Load Current : 0 - 1.8A
~ * Output Voltage Accuracy = (Maximum of Output Voltage - Minimum of Output Voltage) / 2
* Qutput Voltage Accuracy {Ration} = Output Voltage Accuracy 100
Rated Output Voltage
2.Values
ltern Temperature| Input Output Qutput Voltage Accuracy
[°C] Vaoltage[V] Current[A] | Voltage[V] | Value [mV] | Ration {%)]
i 55 400 0 27.885
M.a>f|mum Voltage +60 £0.2
Minimum Voltage -40 200 1.8 27.766
- 13 - BC-10333
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Model DHS50B28
Temperature 25°C
Item Time Lapse Drift Testing Circuitry  Figure A
Object +28V1.8A
1.Graph 2 Values
Time since Output
28.3 start Vo[tage
28.2 [HI] (V]
28.1 0.0 27.859
> 0.5 27.859
o 28.0
> 1.0 27.859
8 979
= 2.0 27.859
2> 278
"é'_ ’ 3.0 27.859
3 277 4.0 27.859
27.6 5.0 27.859
27.5 6.0 27.859
27.4 7.0 27.859
0 2 4 6 10 8.0 27.859
Time [H]
[nput Volt. 280V
Load 100%
- 14 - BC-10333
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Model DHS50B28
Temperature 25°C

ltem Rise and Fall Time Testing Circuitry  Figure A

Object +28V1.8A
1.Graph _ Input Volt. 280V

Load 50%

Qutput f
Volt.

[5vrdivl [

0

Load 100%

Output
Volt.
[(svidivi] |
0
Input
Volt,
0
[100V/div] Time [50msfdiv] Time [10ms/div]
2. Values [ms]
i oad Time Td Tr Ts Th Tf
50 % 26.8 8.3 35.1 3.2 52.3
100 % 26.8 11.5 38.3 2.2 26.5
Output —9—0%!______! !____.__\
Volt. 10% / I \
A ety R S
11 -
Input | l I
Volt. e
Td Tr I Th| Tf
€ DHE—> t: DD
I
—L i
- 15 - BC-10333
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Model DHS50B28
Minimum Input Voltage
Item for Regulated Output Voltage Testing Circuitry  Figure A
Object +28V1.8A
1.Graph 2 Values
---EF-- Load 50% .
—24—— Load 100% Ambient Input Voltage
200 - N Temperature vl
“5‘ “"a.t oC o, 0,
™ . A LAk [°C] Load 50% Load 100%
PRy M 0 B IR Y B
160 |-BH H -50 166 173
> 5 K -40 166 173
D i, " “zg k -
5 120 ™, AN 20 168 175
3 ™, , 0 170 177
= . % —
+ " ™, 25 172 179
o 80 e ]
£ \L \\_ 40 173 180
%, ,,
\”m N 55 174 181
40 % , 70 174 181
N . 85 174 181
\“‘x ‘\".‘
0 100 173 181
60 -40 20 O 20 40 60 80 100 120 — - "

Ambient Temperature [°C]

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

.16 - BC-10333
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Model DHS50B28
Temperature 25°C
ltem Overcurrent Protection Testing Circuitry  Figure A
Object +28V1.8A
1.Graph —  — InputVolt. 200V [2.Values
Input Volt. 280V
e | nput Voit. 400V Output Load Current [A]
36 Voltage Input Volt. | taput Volt. | Input Volt,
N A 200[V] 280[V] 400]V]
. = 28.0 1.81 1.80 1.80
=, =~
o 24 ‘s 26.6 2,19 2.27 2.40
g ‘ 252 2.23 2.30 2.42
S 22.4 2.29 2.37 2.47
3 i 19.6 2.35 2.40 2.49
a 16.8 2.38 2.41 2.50
14.0 2.37 2.45 2.47
0 — - - -
o 1 2 3 N i i _
Load Current [A] - - - -
Note: Slanted line shows the range of the rated - - - -

load current.

Intermittent operation occurs when the output
voltage is from 14V to OV.

- 17 - BC-10333




— CO$EL

SEEH

Model DHS50B28
ltem Overvoltage Protection Testing Circuitry  Figure A
Obiject +28V1.8A
1.Graph —2A—— InputVolt. 200V | 2.Values
-==FEF-- |InputVvolt. 280V
—:—O—'~ Input Volt. 400V Ambient Operating Point [V]
42 - Temperature | Input Volt. | Input Volt. | Input Volt.
\‘ [°C] 200[v] | 280[v] | 400[V]
S ;* -50 3428 3428| 34.28
= -40 34.51 34.52 34.52
£ S 20 3498 3498| 3498
s 38 -
> T 0 35.57 35.57 35.57
= r"/l KN 25 3621| 3621 3621
g % ] = 40 3650 3650| 3650
© " 55 36.97| 36.97| 36.97
34 \% 70 37.32] 37.32| 37.32
\_; 85 37.74 37.74 37.74
32 a 100 38.08| 38.08| 3803
60 40 20 0 20 40 60 80 100 120 _ N " B
Ambient Temperature [°C]
Load 0%
Note; Slanted line shows the range of the rated
ambient temperature.
- 18 - BC-10333
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Temperature Chamber
m m E -
[RIR] | ectronc | |31 IR

Swi P 8 S
Lo witch  —» P2 Power Supply \ bC Load o L
DC Power
Power Meter -
Supply “‘ Oscilloscope

1
v !
> Relay Unit

g

P> DVM

Data Acquisition/Control Unit

Figure A
. ; Measuring
Input P Output Pin
nput TR P board
O +HVIN +vOUTE C
DeC 4( +
. j— C
Input Cin o ° Eazl
Vi
_E,/IwLVIN OUTO o
4700pF . Ly 1.5m 500 :'""""""'i Oscilloscope
FG —{Coaxial cable T i
T — Bw:100MHz
- 50mm 5 E !
c

FG:Mounting Hole

C1 : DHS50B24 4.7uF
DHS50B28 4.7uF
Others 10uF

Co : DHS50B03 2200uF
DHS50B0S 2200uF
DHS50B12 470ufF
DHS50B15 470uF
DHS50B24 220uF
DHS50B28 220uF

Figure B
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