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Model DHS50A12
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—-- Lload 0% Input Input Current.
20 Voltage [A]
\\ N V] Load 0% |Load 50%| Load 100%
N N 0 0.000 0.000 0.000
< 1.5 \ 40 0.002 0.002 0.002
:5 \\ \\ 45 0.002 0.002 0.002
S 50 0.033 0.603 1.080
0 1.0
5 TA‘\ N 54 0032 | 0567 | 1.008
£ P N 55 0.032 | 0553 | 1.073
05 i 60 0031 | 0500 | 0.872
-hT:{'ra. al o TR 66 0.030 | 0.450 | 0.878
t\ INGENE 80 0.029 | 0373 | 0.725
0.0 & =000 = 00 95 0.029 | 0318 | 0614
0O 20 40 60 80 100 120 140 160 180 110 0.029 0.279 0.535
Input Voltage [V] 125 0.028 0.250 0.475
140 0.028 0.227 0.428
160 0.028 0.204 0.380
Note: Slanted line shows the range of the rated 170 0.028 0.194 0.360
input voltage. - R .- -

o1 - BC-10408




SEEH

— CO$EL

load current.

Load Current [A]

Note: Slanted line shows the range of the rated

Model DHS50A12
Temperature 25°C
Item Input Current {(by Load Current) Testing Circuitry Figure A
Object
1.Graph —A—— InputVolt. 60V | 2.Values
-=-~fF=~ InputVolt. 110V
—-—O—-- |nputVolt. 160V Load Input Current [A]
2.0 Current Input Volt. | Input Volt. | Input Volt.
O A 60lv] | 1101v] | 160[V]
W 0.00 0.031 | 0029 | 0.028
< 15 N 0.80 0218 | 0125 | 0.007
‘%’ \\ 1.60 0.392 0.220 0.1863
= N s 2.40 0.568 | 0.316 | 0.229
O 10 A '
= ; 3.20 0.745 0.413 0.296
o POl |
£ /zﬂ N 4.00 0.928 0.512 0.364
05 A _ge-® 4.20 0972 | 0535 | 0.380
&7 -8l .-15\5 T 4.62 1071 | 0588 | 0417
P AT N = : i :
00wt BT ] _ ) ) )
0 1 2 3 4 5 — _ - -

BC-10408




SEEH

— CO$EL

Model DHS50A12
Temperature 25°C
ltem Input Power {by Load Current) Testing Circuitry Figure A
Object
1.Graph —A—— [nputVoli. 60V | 2 Values
~==FF--= InputVolt. 110V
—=0=—-= |nput Volt. 160V Load Input Power [W]
80 Current Input Volt. | Input Volt. | Input Volt.
\\ [A] 60[V] 110[V] 160[V]
1 .8 0.00 1.85 3.13 4.51
g 60 P < 0.80 13.07 13.79 15.51
g A ; J 1.60 23.50 24.22 26.07
2 2 &7 N 2.40 34.04| 3476] 3663
5 ﬁ/ . 3.20 44.71 4540 | 47.32
£ Py N 4.00 55.85 56.21 58.16
20 »  d b 4.20 5841 58.91] 60.90
| ;ﬂ»f/ \\ 4.62 64.34| 6468| 6669
" Z Y "" B - B
o - o e
0 1 2 3 4 5 _ N i _

Load Current [A]

Note: Slanted line shows the range of the rated
load current.
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Model DHS50A12
Temperature 25°C
ltem Efficiency (by Input Voltage) Testing Circuitry Figure A
Object
1.Graph 2.Values
~-—=fF}-- Load 50%
—4&—— Load 100% Input Efficiency
96 Voltage - %]
é\ \\\ vl Load 50% Load 100%
C R N LN 60 84.6 87.0
= > el L NT 66 85.3 87.4
= 80 \ EF = o _ '\ﬂ]- |
: \\ \\ - 80 85.2 87.5
O 72 b LY
c N 95 84.0 86.9
@
2 64 | N 110 82.7 86.3
i ‘\\ :\\ 125 81.3 85.4
o6 [/ N 140 79.8 84.6
48 L\ R 160 77.9 83.5
[\ O 170 76.9 82.8
40 N
50 70 80 110 130 150 170
Input Voltage [V]
Note: Slanted line shows the range of the rated
input voltage.
- 4 - BC-10408
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Load Current [A]

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

Model DHS50A12
Temperature 25°C
ltem Efficiency (by Load Current) Testing Circuitry Figure A
Object
1.Graph —2A—— InputVolt. 60V |2Values
~--fF-- InputVolt. 110V
—-—O—-- |nputVolt. 160V Load Efficiency [%]
06 < Current Input Volt. | Input Volt. | Input Volt.
N [A] 6oV | 1101V | 1601v]
% iy - el - 0.00 - - -
— 80 - M T s 0 0.80 74.1 703 | 625
§ . ! o - \
> raOaNT: : 1.60 82.5 80.1 74.4
= 72 @7 2.40 854 83.7 79.4
Q0 - y
% 64 =] \\ 3.20 86.6 85.3 81.8
N 4.00 86.9 86.1 83.2
56 RN 4.20 87.0 86.3 83.5
48 N 4.62 86.9 86.4 83.8
40 — - - -
0 1 2 3 4 5 _ _ - B
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Input Voltage [V]

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

Model DHS50A12
Temperature 25°C
ltem Line Regulation Testing Circuitry  Figure A
Object +12V4 2A
1.Graph 2. Values
===-EF-- Load 50% .
= Load 100% Input Output Voltage
12.3 \ < Voltage vl
429 \‘; Y vl Load 50% Load 100%
60 12.101 12.100
= 121 . T Ml o el O ARG i 66 12.101 12.100
2 12.0 . N 80 12.101 12.100
S M8 P A 95 12.101 12.101
2 18—\ N 110 12.101 12.101
PR AN S 125 12.102 12.102
< y 140 12.102 12.103
11.6 \\ \\
5 < 160 12.103 12.103
’ h ) 170 12.103 12.104
114 LN
50 70 90 110 130 150 170
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Model DHS50A12
Temperature 25°C
ltem Load Regulation Testing Circuitry  Figure A
Object +12V4.2A
1.Graph —A—— Input Volt. 60V | 2.Values
-~-—-fF-- Input Voit. 110V
—-—O—"- Input Voit. 160V Load Cutput Voltage [V]
12.3 N Current Input Volt. | Input Volt. | Input Volt.
12.2 \: \ [Al 60[V] | 110[V] | 160[V]
0.00 12.106 | 12105 | 12.105
< 121 = ‘h-_-u—
2 Bl e R W 3 0.80 12101 | 12101 | 12.102
o 12.0 ' N 1.60 12100 | 12101 | 12.102
= N
§ 11.9 > 2.40 12.100 12.101 12.103
3 118 N 3.20 12.100 | 12.101 | 12.103
3 17 Ik 4.00 12.100 | 12.101 | 12.103
16 e 4.20 12.100 | 12.101 | 12.103
: 4.62 12.100 | 12.101 | 12.103
11.5 N
\ - - - -
11.4 - - - -
0 1 2 3 4 5 — i} i i

Load Current [A]

Note: Slanted line shows the range of the rated
load current,
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MVodel DHS50A12

Temperature 25°C
ltem Dynamic Load Response Testing Circuitry  Figure A

Obiject +12V4 2A,

Input Volt. 110V
Cycle 1000 ms

Load Current |

42A120us

Min. Load (QA) ——
Load 100% (4.2A)

500mV/div

500 p s/div 10 ms/div

Min. Load (0A) «——
Load 50% (2.1A)

500mv/div

500 us/div 10 ms/div

Load 10% (0.42A) «——
Load 100% (4.2A)

100mV/div

500 us/div 10 ms/div

. 8 - BC-10408
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Load Current [A]

Measured by 500 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

Model DHS50A12
Temperature 25°C
ltem Ripple Voltage (by Load Current) Testing Circuitry _ Figure B
Object +12V4.2A
1.Graph 2.Values
—2&—— |nput Voit. 60V
—-—0—-- Input Volt. 160V Load Ripple Voltage [mV]
300 - Current Input Volt. Input Volt.
5 [A] 60 [V] 180 [V]
— 280 X 0.00 10 10
E : 0.80 30 40
g 200 1.60 30 40
= ‘ 2.40 30 40
S 150 3
> 3.20 30 40
g .0 ‘ 4.00 30 40
o 4.20 30 45
50 4.62 30 45
PP il S .l . } _
o ] . : :
0 1 2 3 4 5 _ N _

BC-10408
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Model DHS50A12
Temperature 25°C
ltem Ripple-Noise Testing Circuitry  Figure B
Object +12V4,2A
1.Graph 2. Values
—A—— Input Volt. 60V
—-—0— - [|nput Volt. 160V Load Ripple-Noise [mV]
300 Current Input Volt. Input Volt.
I [A] 60 [V] 160 [V]
250 0.00 10 10
= | 0.80 30 40
» 200 \ 1.60 30 40
5]
= ) 2.40 30 40
Z 150 X
o 3.20 30 40
o
'n% 100 | 4.00 30 40
| 4.20 30 45
50 — 4.62 30 45
R R R TR R T . . -
o] | - - -
0 1 2 3 4 5 — N B
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. '
N
Ripple
Noise[mVp-p]
Y
Fig.Complex Rippie Noise Wave Form
- 10 - BC-10408
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Model DHS50A12
ltem Ripple Voltage {by Ambient Temp.) Testing Circuitry  Figure B
Object +12V4.2A
1.Graph 2. Values
---EF-- Load 50%
—%—— Load 100% Ambient Ripple Voltage
300 Temperature [mV]
\ [*C] Load 50% Load 100%
= 250 -50 80 80
E -40 80 60
o 200 -20 50 50
= 50 0 50 50
>
2 N\ 25 40 40
2 10 N\ 40 40 40
o = 55 40 40
50 70 35 35
.
= *>\|ﬁ 85 35 35
0 100 30 35
60 -40 20 0 20 40 B0 80 100 120 ~ - -
Ambient Temperature [*C]
Input Voit, 110V
Measured by 500 MHz Oscilloscope.
Note: Slanted line shows the range of the rated
ambient temperature.
- 11 - BC-10408
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Model DHS50A12
ltem Ambient Temperature Driit Testing Circuitry _ Figure A
Object +12V4.2A
1.Graph —A—— Input Volt. 60V | 2.Values
--—-fF-- Input Volt. 110V
—=—©—-- Input Volt. 160V Ambient Output Voltage [V]
123 < Temperature | Input Volt. | Input Volt. | Input Volt.
12.9 \\\ S [°C] 60[V] 110[V] 160[V]
-50 12.015 | 12.017 | 12.021
< 121 .n--l=l==l::l$@—
% _T—I\‘%""—FP N -40 12.030 | 12.033 | 12.036
o 12.0 N N -20 12.057 | 12.059 | 12.063
= N
S 19 AN a 0 12.079 | 12.081 | 12.083
5 118 . N 25 12.100 | 12.101 | 12.103
= N AN
8 117 N 40 12.106 | 12108 | 12.110
' AN
116 [~ Y 55 12112 | 12114 | 12115
' N\ < 70 12415 | 12.417 | 12.119
1.8 \\\ N 85 12117 | 12119 | 12.120
11.4 100 12116 | 12118 | 12.120
60 -40 20 0 20 40 60 80 100 120 — - i 3
Ambient Temperature [°C]
Load 100%
Note: Slanted line shows the range of the rated
ambient temperature,
12 - BC-10408
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Model DHS50A12
ltem Qutput Voltage Accuracy Testing Circuitry  Figure A
Object +12V4.2A

1.0Output 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 - 4.2A

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

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

2.Values
tern Temperature| Input Output Cutput Voltage Accuracy
[°C] Voltage[V] Current[A] | Voltage[V] | Value [mV] | Ration [%]
i 00 110 0 12.124
Mé)lclmum Voltage 1 47 04
Minimum Voltage -40 60 4.2 12.030
- 13 - BC-10408




— CO$EL

SEEH

Model DHS50A12
Temperature 25°C
ltem Time Lapse Drift Testing Circuitry Figure A
Object +12V4.2A
1.Graph 2.Values
Time since Output
123 start Voltage
195 [H] (V]
- 12.1 0.0 12.101
2 05 12.101
o 12.0
2 1.0 12.101
= 11.9
o 2.0 12.101
2 1.8
5 3.0 12.101
£ 117
3 4.0 12.101
© 11.6
: 5.0 12.101
11.5 6.0 12.101
114 7.0 12.101
0 2 4 6 10 8.0 12.101
Time {H]
Input Volt. 110V
Load 100%
- 14 - BC-10408
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Vodel DHS50A12
Temperature 25°C

ltem Rise and Fall Time Testing Circuitry  Figure A

Object +12V4.2A
1.Graph Input Voit. 110V

[ Load 50% ]

Qutput r
Volt. i

[2vrdiv]| T

0

[ Load 100%

[

Output
Volt. - .
[2vidivl| [
0
Input
Volt,
0 . .
[25Vidiv] Time [50mS/div] Time [10mS/div]
2.Values [mS]
Load Time Td Tr Ts Th Tf
50 % 18.8 6.0 24.8 0.6 20.2
100 % 18.8 6.0 248 04 10.0
a0% 11
QOutput ——— e —— P — ——
Volt. 10% / ! ' \
s i 1 ehadadedete TR S
i e
Input ____| i
Volt, | |
Td Tr i Th| Tf
> > ' ' &> l<—>
11
«—Ts 5 i
- 15 - BC-10408
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Model DHS50A12
Minimum Input Voltage
ltem for Regulated Qutput Voltage Testing Circuitry Figure A
Object +12V4.2A
1.Graph 2.Values
---fF-- Load 50%
—&—— Load 100% Ambient Input Voltage
60 Temperature Vi
\ \ [°C] Load 50% Load 100%
A A A -50 49 50
=) N \ -40 50 50
8 40 N N -20 50 51
= N 0 50 51
; N\ 25 50 52
25 LN 40 50 52
\ 55 50 52
\ 70 50 52
Q \ 85 50 52
0 100 51 52
60 -40 -20 0 20 40 60 80 100 120 ~ " N
Ambient Temperature [°C]
Note: Slanted line shows the range of the rated
ambient temperature.
- 16 - BC-10408
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Model DHS50A12
Temperature 25°C
ltem Overcurrent Protection Testing Circuitry _ Figure A
Object +12V4.2A
1.Graph — Input Volt. 60V | 2.Values
Input Volt. 110V
Input Volt. 160V Output Load Current [A]
16 Voltage Input Volt. | Input Volt. | Input Volt.
[Vl 60JV] 110[V] 160[V]
. 85 12.0 4.21 4.20 4.21
2 5 I\ 11.4 519| 533 548
@ il
g \ 10.8 5.22 5.37 5.49
g 8 { 9.6 5.27 5.45 5.66
2 8.4 5.31 5.54 5.63
5 4 7.2 5.35 5.56 5.61
0 - - - -
0 2 4 8 _ _ j j
Load Current [A] - - - -
Note: Slanted line shows the range of the rated — - - -

load current.

Intermittent operation occurs when the cutput
voltage is from 7V to OV.

- 17 - BC-10408
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Model DHS50A12
ltem Overvoltage Protection Testing Circuitry Figure A
Object +12V4.2A
1.Graph 2.Values
—2A—— Input Volt,. 60V
===EF--= Input Volt. 160V Ambient Operating Point {V]
18 Temperature Input Volt, Input Volt.
\\ [°C] 60[V] 160[V]
e N O 50 15.06 15.06
= N N -40 15.06 15.06
§ NN \) -20 15.08 15.06
o \ 0 15.06 15.06
& NI PR 25 15.13 15.13
g 1 é N 40 15.13 15.13
© \\ \\ 55 15.20 15.13
14 Q\ i\ 70 15.20 15.20
\\ 85 15.20 15.20
13 100 15.20 15.20
60 -40 20 0 20 40 60 80 100 120 ~ N 3
Ambient Temperature [°C]
Load 0%
Note: Slanted line shows the range of the rated
ambient temperature.
- 18 - BC-10408
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Temperature Chamber
Ky | :
gectronic | | [ —
—P  Switch |— »1 Power Supply P adl s
DC Power 1 DC Load 4174
Power Meter
Supply Oscilloscope
> Relay Unit
>
- DVM

Data Acquisition/Control Unit
Figure A

Meastring

Input Pin Output Pin
board

FHVIN +VOUTSD

e

Input

L .
S

L

O -VIN -VOUTC

1.5m 500 H : Oscilloscope

—Coaxial cable H
: % R
c

L roopr
T |

FG:Mounting Hole

— Byw: 100MHz2

C1 : DHS50A24 4.7uF
Others 10uF

Co : DHSS50A05 2200uF
DHS50A12 470uF
DHS50A15 470uF
DHS50A24 220uF

Figure B
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