P-DUKE SDS(H)05W

LINE PROTECTIONS & EMC CONSIDERATIONS
P-DUKE P OWE R 06/15/2018

1 TYPICAL APPLICATION

e Below shows some blocks connected between power source and DC/DC module. Install the circuit of the block which is required.

e  Each block has individual function and should be placed on the corresponding location.

e If CEMI is an Aluminum electrolytic capacitor and connected in parallel with CEms, The capacitance we recommended for
meeting EMS requirements could be Cems pluses CEMI.

EMS FILTER suppresses SURGE and
EFT. Also it protects the rear circuit
from damaging or incorrect output.

Fuse should always be installed
in front of other circuits.

fffff - R
1 1
J_ : Fl;J\SJE : i EMS : Cemi e il
I I
POWER = L | EMI DC/DC
| 1 - : J— — —| —Vin ~Vout
— ] ]_ e
This diode offers a reverse current p:ath Installing EMI FILTER Since Input source impedance
to blow the que while power source is helps the DC-DC may cause large ripple voltage
connected with reverse polarity. module to meet EMI and make the DC-DC module be
requirements. unstable. It had better install a

capacitor as close as possible
to the module.

Fig. 1-1 Typical Application
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2 LINE PROTECTIONS

e The DC/DC converter is not internally fused. An input line fuse must always be used.
e  Fuses should be installed in front of each module when multiple DC/DC converters connect to the same power source.

Fuse Ratin
Modules 9 Fuse Type
(A
SDS(H)05-24 [ ]I W 1.25 Slow-Blow
SDS(H)05-48[ | ][ W 0.63 Slow-Blow

Table 2-1 FUSE Selection

e  According to actual current value, calculating fuse ratings base on the following equations:
lruse 2 lin /(Rerating x Safety margin)
Melting 17t = 13 s¢ act - t/0.22

Where

IFusk is current rating of fuse.

lip is actual value of input current.

Rerating is percentage of fuse rating base on ambient temperature. Fuse rating is variety under different ambient temperature.
Safety margin is percentage of fuse rating set by user.

Melting 12t is pulse energy rating of fuse.

IpULSE act IS actual input pulse current.

t is the width of the input pulse current.

Reverse Input Voltage Protection]

Avoid the reverse polarity input voltage; otherwise, it will damage the DC/DC converter.

It is likely to protect the module from the reverse input voltage by installing an external diode.
The diode can blow the line fuse to protect DC/DC converter.

Recommend using Schottky diode for reverse input voltage protection.

l_F&E +Vin
REVERSE

INPUT = 3 DC/DC
SOURCE T

-Vin

Fig. 2-1 Reverse Input Voltage Protection

Model Voltage Rating of the Diode Current Rating of the Diode
SDS(H)05-24 W 60V _
SDS(H)05-4ngDW 100V 1~1.5 x Fuse Rating

Table. 2-2 Reverse Protection Diode Selection

P-DUKE TECHNOLOGY CO., LTD.
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3 EMS CONSIDERATIONS

e The module can meet EMS requirements as below.

e An external input filter capacitor is required if the module has to meet EN61000-4-4, EN61000-4-5.

Parameter Conditions Level

ESD EN61000-4-2 Air = 8kV and Contact + 6kV Perf. Criteria A
Radiated immunity EN61000-4-3 10 V/m Perf. Criteria A
Fast transient EN61000-4-4 + 2kV Perf. Criteria A
Surge EN61000-4-5 + 1kV Perf. Criteria A
Conducted immunity EN61000-4-6 10 Vr.m.s Perf. Criteria A
Power frequency magnetic field EN61000-4-8 100A/m continuous; 1000A/m 1 second Perf. Criteria A

Table 3-1 EMS requirements

SURGE/ EFT

POWER = surce/EFT

SOURC

g

C1

WA

+Vin
DC/DC

Vin

Fig. 3-1 Surge & EFT Protections

e It should be noticed that the current path of the PCB trace. Wrong PCB layout reduces ability of suppressing SURGE or EFT.

TRACE

TRACE

\}
]
4

SO SO,
c11 ] Cc11 "
K X
Fig. 3-2 PCB Trace
Model Component Specification Reference
SDS(H)05-24 W
SDSEH;05-48SSEW C1 220uF/100V Nippon Chemi-con KY series

P-DUKE TECHNOLOGY CO., LTD.
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4 EMI CONSIDERATIONS
[Recommended external EMI filter for EN55032 Class A
1 L1
+INPUT +Vin +Vout +INPUT *Vin +Vout
LOAD
. DC/DC
c1 co= 2 LOAD ct C27 com
—[ I LOAD
. -INPUT 0—e -Vin -Vout
-INPUT » -Vin -Vout
]
I c3
c3
Single Output Dual Output
Fig. 4-1 Recommended EMI Filter for EN55032 Class A
MODEL C1l Cc2 C3 L1
10uF/50V 330pF/3kV
. W :
SDS(H)05-240 ][] 1206 MLCC N/A 1808 MLCC 22uH, PMT-132
2.2uF/100V 2.2uF/100V 330pF/3kV
. W :
SDS(H)05-48L1L 1] 1206 MLCC 1206 MLCC 1808 MLCC 68uH, PMT-133
Table 4-1 B.O.M. of External EMI Filter
—NPUT a4
gs  7mmmmm| +Vout 8 &
u a2 6| —Vout
a1 Shaas
ci c2—8—= 8
i s
TOP VIEW

BOTTOM VIEW
Fig. 4-2 Recommended Layout Pattern for SDSO5W Single Output

—NPUT 4
oo 7mmmm| +Vout 8 8
|:| u |:| 2 g— COM
N1 Seam| _
Ci .:. c2 wﬁ vout &
+NPUT c3

TOP VIEW

BOTTOM VIEW
Fig. 4-3 Recommended Layout Pattern for SDS05W Dual Output
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4 EMI CONSIDERATIONS (CONTINUED)

[Recommended external EMI filter for EN55032 Class A

- 40
NPUT o7 +Vout 88 88
20 06 | -Vout O O
.:. 10 O5 O O
e L o | -
C3 (o)

+NPUT L

TOP VIEW BOTTOM VIEW

Fig. 4-4 Recommended Layout Pattern for SDHO5W Single Output

—NPUT Sk} o7 +Vout o o
e sl ol 2 3
ci c2 Yot ° 5

I fc3 o

+NPUT L

TOP VIEW BOTTOM VIEW

Fig. 4-5 Recommended Layout Pattern for SDHO5W Dual Output
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4 EMI CONSIDERATIONS (CONTINUED)

[Recommended external EMI filter for EN55032 Class B

’ Lt
+INPUT +Vin +Vout +INPUT *Vin *Vout

DC/DC LOAD
DC/DC

C1 = COM

c1 o= 2 LOAD
LOAD
ANPUT o— ~Vin Vout
AINPUT > ~Vin

-Vout

|1
LAl

|

11
C3
C3

Single Output Dual Output
Fig. 4-6 Recommended EMI Filter for EN55032 Class B
MODEL Cl Cc2 C3 L1
SDS(H)05-24L LI W égEFA/ASLOCVC égEFA/ASLOCVC 1688008phF/|/ﬁé\é 22uH, PMT-132

Table 4-2 B.O.M. of External EMI Filter

- —
NPUT oo 7mmmm| +Vout 8 &
B2 6| —Vout

L1
m .:. E| B 5e—
C1 02 e L0 (ele}
+NPUT EHes

TOP VIEW BOTTOM VIEW
Fig. 4-7 Recommended Layout Pattern for SDSO5W Single Output

—— -3 7 | +Vout 8 *
[e]e]
2 6w COM

P

a1 S|
s O™
+NPUT c3

TOP VIEW BOTTOM VIEW
Fig. 4-8 Recommended Layout Pattern for SDS05W Dual Output
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4 EMI CONSIDERATIONS (CONTINUED)

[Recommended external EMI filter for EN55032 Class B

- 40
NPUT o7 +Vout 88 88
20 06 | -Vout O O
.:. 10 O5 O O
e L o | -
C3 (o)

+NPUT L

TOP VIEW BOTTOM VIEW

Fig. 49 Recommended Layout Pattern for SDHO5W Single Output

—NPUT Sk} o7 +Vout o o
e sl ol 2 3
ci c2 Yot ° 5

I fc3 o

+NPUT L

TOP VIEW BOTTOM VIEW

Fig. 4-10 Recommended Layout Pattern for SDHO5W Dual Output
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5 EMITEST RESULTS

_ Level (dbuv)

Level (dbuv)

10 80,
90| 70
N cispr class-a 60| \\ cispr class-b
70
60 50|
50 & 40
40 % 30
Sts . Aty
30|
20|
20
10 10|
Y015 02 0.5 1 2 5 10 20 30 015 0.2 05 1 2 5 10 20 30
Frequency (MHz) Frequency (MHz)
EN55032 Class A Conducted Emission EN55032 Class B Conducted Emission
SDS(H)05-24S3P3W SDS(H)05-24S3P3W
Vin (nom); Full load. Vin (nom); Full load.
1c“LeweI (dbuv) eeLevel (dbuv)
90 70
8 —\ cispr class-a 60| \\ cispr class-b
70 T
50|
60| ? &
50 ] 40
40 30
30
20
20|
10 10
Y015 0.2 05 1 2 5 10 20 30 Y0.15 02 05 1 2 5 10 20 30

Frequency (MHz)

EN55032 Class A Conducted Emission
SDS(H)05-24S05W
Vin (nom); Full load.

AnnLevel (dBuv)

Frequency (MHz)

EN55032 Class B Conducted Emission
SDS(H)05-24S05W
Vin (nom); Full load.

annLevel (dBuV)

90
80

70
60
50

20
10|

90|
T T 11 CISPR CLASS-A OP &
70
& [T ‘ CISPR CLASS-B QP
50 1 7 Yy
40| 40|
30 WMWWWW%WWWM 30
20|
10
0.15 0.2 05 1 2 5 10 20 30 015 02 05 1 2 10 20 30
Frequency (MHz) Frequency (MHz)
EN55032 Class A Conducted Emission EN55032 Class B Conducted Emission
SDS(H)05-24S09W SDS(H)05-24S09W
Vin (nom); Full load. Vin (nom); Full load.
P-DUKE TECHNOLOGY CO., LTD.
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5 EMITEST RESULTS (CONTINUED)

1MLeveI (dbuv)

Level (dbuv)

90
& —‘ cispr class-a
70
60
50
40 1 24
30
20
10
“0.15 0.2 05 1 10 20 30

2
Frequency (MHz)

EN55032 Class A Conducted Emission
SDS(H)05-24S12W
Vin (nom); Full load.

Level (dbuv)

70

60 cispr class-b

50
40 ! 2 £
30
20

10

015 0.2 05 1 2 5 10 20 30
Frequency (MHz)

EN55032 Class B Conducted Emission
SDS(H)05-24S12W
Vin (nom); Full load.

100

eﬂLe\rel (dbuv)

90| 70
* cispr glass-a 60| cispr glass-b
70|
60 50
50 40
“ bl % %me«mmmwww
30
20|
20|
10 10
0.15 0.2 05 1 2 5 10 20 30 015 0.2 05 1 2 5 10 20 30
Frequency (MHz) Frequency (MHz)
EN55032 Class A Conducted Emission EN55032 Class B Conducted Emission
SDS(H)05-24S15W SDS(H)05-24S15W
Vin (nom); Full load. Vin (nom); Full load.
1MLe\reI (dbuv) BﬂLevel (dbuv)
90| 70
N cispr class-a 60| cispr elass-b
70
&0 5 % i 25
50 40
40 30
30|
20
20
10 10|
015 0.2 05 1 2 10 20 30 0.15 0.2 05 1 2 5 10 20 30
Frequency (MHz) Frequency (MHz)
EN55032 Class A Conducted Emission EN55032 Class B Conducted Emission
SDS(H)05-24524W SDS(H)05-24S524W
Vin (nom); Full load. Vin (nom); Full load.
P-DUKE TECHNOLOGY CO., LTD.
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5 EMITEST RESULTS (CONTINUED)

10"Level (dbuv)

ecLevel (dbuv)

920 70
- cispr class-a 60 \\\_\ cispr class-b
70
60 50 o
50 g 40
40 30
30
20 20
10 10|
7015 0.2 0.5 1 2 5 10 20 30 Y015 0.2 0.5 1 2 5 10 20 30
Frequency (MHz) Frequency (MHz)
EN55032 Class A Conducted Emission EN55032 Class B Conducted Emission

SDS(H)05-48S3P3W SDS(H)05-48S3P3W

Vin (nom); Full load. Vin (nom); Full load.
1cheveI (dbuv) acLevel (dbuv)
90| 70
* cispr class-a 60| [~ cispr class-b
70|
60, 50|
50 40|
40| 30
30

20|
20|
10| 10|
Y015 0.2 0.5 1 2 5 10 20 30 Y015 0.2 05 1 2 5 10 20 30
Frequency (MHz) Frequency (MHz)
EN55032 Class A Conducted Emission EN55032 Class B Conducted Emission
SDS(H)05-48S05W SDS(H)05-48S05W

Vin (nom); Full load.

annLevel (dBuV)

Vin (nom); Full load.

annLevel (dBuV)

90 90|
80 80|
CISPR CLASS-A QP
70 70)
50 60l \ CISPR CLASS-B QP
50 1 50)
40 40) WWJW YRR PTG T TY PO
Wyl i kil

30 30)
20 20
10 10

015 02 05 1 2 5 10 20 30 015 02 05 1 2 5 10 20 30

Frequency (MHz) Frequency (MHz)

EN55032 Class A Conducted Emission
SDS(H)05-48S09W
Vin (nom); Full load.

P-DUKE TECHNOLOGY CO., LTD.
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EN55032 Class B Conducted Emission
SDS(H)05-48S09W
Vin (nom); Full load.
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5 EMITEST RESULTS (CONTINUED)

4IMLeweI (dbuv)

acLevel (dbuv)

90 70
80 —‘ cispr tlass-a 60 \\ cispr class-b
70 -
&b 50 ] 7, %
50 b1 40|
40 30
30
20
20
10 10,
Y015 02 05 1 2 5 10 20 30 0.15 0.2 05 1 2 5 10 20 30
Frequency (MHz) Frequency (MHz)
EN55032 Class A Conducted Emission EN55032 Class B Conducted Emission
SDS(H)05-48S12W SDS(H)05-48S12W

Vin (nom); Full load.

_Level (dbuv)

Vin (nom); Full load.

onlevel (dbuv)

10

90 70
% cispr class-a 60| cispr ¢lass-b
70
50| 50
50 40
40 30
30
20
20
10| 10|
Y0.15 0.2 05 1 2 5 10 20 30 00.15 0.2 0.5 1 2 5 10 20 30
Frequency (MHz) Frequency (MHz)
EN55032 Class A Conducted Emission EN55032 Class B Conducted Emission
SDS(H)05-48S15W SDS(H)05-48S15W

Vin (nom); Full load.

100Leve| (dbuv)

Vin (nom); Full load.

anLeveI (dbuv)

90 70
% cispr class-a 60 cispr ¢lass-b
70
60| 50 1234
50| T 40|
40 30
30
20|
20|
10 10
015 0.2 05 1 2 5 10 20 30 t"'0.15 0.2 05 1 2 5 10 20 30
Frequency (MHz) Frequency (MHz)
EN55032 Class A Conducted Emission EN55032 Class B Conducted Emission
SDS(H)05-48524W SDS(H)05-48524W
Vin (nom); Full load. Vin (nom); Full load.
P-DUKE TECHNOLOGY CO., LTD.
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5 EMITEST RESULTS (CONTINUED)
10"Level (dbuv) anlkevel (dbuv)
90| 70
@ cispr class-a 60| \\‘\\ cispr class-b
70
60 50 3
50| 1 24 40,
40| 30
30|
20
20
10 10
G0.15 0.2 0.5 1 2 5 10 20 30 G0.15 02 05 1 2 5 10 20 30

Frequency (MHz)

EN55032 Class A Conducted Emission
SDS(H)05-24D05W
Vin (nom); Full load.

annLevel (dbuv)

80,

Frequency (MHz)

EN55032 Class B Conducted Emission
SDS(H)05-24D05W
Vin (nom); Full load.

Level (dbuv)

90
80

cispr class-a

70
60|
50
40
30
20|
10

0

1285

0.15 02 05

-
=
=

2
Frequency (MHz)

EN55032 Class A Conducted Emission
SDS(H)05-24D12W
Vin (nom); Full load.

annlevel (dbuv)

20 30

70

60|

50|

40|

30|

20|

10

cispr class-b

1 b o

0

80,

0.15 0.2 05 1 2 5 10 20 30
Frequency (MHz)

EN55032 Class B Conducted Emission
SDS(H)05-24D12W
Vin (nom); Full load.

Level (dbuv)

90 70
80 i
—| cispr class-a 60| clspr ¢lass-b

70

50
60

i 2 345

50 1234 5 40
40 30
30

20
20
10 10

Y015 0.2 05 1 2 5 10 20 30 0.15 0.2 05 1 2 5 10 20 30
Frequency (MHz) Frequency (MHz)

EN55032 Class A Conducted Emission
SDS(H)05-24D15W
Vin (nom); Full load.

P-DUKE TECHNOLOGY CO., LTD.
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EN55032 Class B Conducted Emission
SDS(H)05-24D15W
Vin (nom); Full load.
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5 EMITEST RESULTS (CONTINUED)

100Leve| (dbuv)

80Level (dbuv)

90 70
80 T .
—‘ clsprElassza cispr class-b
o prcl 60 “\\
60 50|
50 40 1 2 3
40 30
30
20|
20
10 10|
015 0.2 05 1 2 5 10 20 30 015 0.2 05 1 2 5 10 20 30
Frequency (MHz) Frequency (MHz)
EN55032 Class A Conducted Emission EN55032 Class B Conducted Emission
SDS(H)05-48D05W SDS(H)05-48D05W
Vin (nom); Full load. Vin (nom); Full load.
annLevel (dbuv) acLewel (dbuv)
90| 70
80 —| cispr blass-a 50 cispr class-b
70
60| 5 123%
50 E 40|
40| 30
30
20|
20
10 10|
015 0.2 05 1 2 5 10 20 30 0.15 0.2 05 1 2 5 10 20 30
Frequency (MHz) Frequency (MHz)
EN55032 Class A Conducted Emission EN55032 Class B Conducted Emission
SDS(H)05-48D12W SDS(H)05-48D12W
Vin (nom); Full load. Vin (nom); Full load.
1MLeveI (dbuv) anlevel (dbuv)
90 70
80 —‘ cispr Elass-a 80 cispr glass-b
70|
60 50 - 7% 5
50 (i 40|
40| 30
30
20|
20|
10 10|
Y015 0.2 05 1 2 5 10 20 30 “0.15 02 05 1 2 5 10 20 30
Frequency (MHz) Frequency (MHz)
EN55032 Class A Conducted Emission EN55032 Class B Conducted Emission
SDS(H)05-48D15W SDS(H)05-48D15W
Vin (nom); Full load. Vin (nom); Full load.
P-DUKE TECHNOLOGY CO., LTD.
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