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Line Protection & EMC Considerations

1. Typical Application

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

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

o [f CEMIis 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.

POWER i LOAD
SDURCET

This diode offers a reverse current pgth 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.
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2. Line Protections

Fuse

® The DC/DC converter is not internally fused. An input line fuse must always be used.

® Fuses should be installed in front of each module when multiple DC/DC converters connect to the same power source.

Model Fuse Rating (A) Fuse Type
PMF30-1201T11 6 Slow-Blow
PMF30-2401T11 3 Slow-Blow
PMF30-48111 2 Slow-Blow

Table 2-1 FUSE selection

® According to actual current value, calculating fuse ratings base on the following equations:
lruse 2lin /(rerating x safety margin)
Melting 12t =12py gg ger " t/ 0.22

Where

lruse is current rating of fuse.

lin 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.

tis 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.

e |t is likely to protect the module from the reverse input voltage by installing an external diode.
® The diode can block reverse voltage or blow the line fuse to protect DC/DC converter.

® Recommend using Schottky diode for reverse input voltage protection

Fig. 2-1 Reverse input voltage protection

Model Voltage Rating of the Diode Current Rating of the Diode
PMF30-120111 40V

PMF30-24011 60V 1~1.5 x Fuse Rating
PMF30-48[1T11 100V

Fig. 2-2 Reverse protection diode selection
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3. EMS Considerations

® The module can meet EMS requirements as below.
® 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 10V/m Perf. Criteria A
Fast transient EN61000-4-4 +2kV Perf. Criteria A
Surge EN61000-4-5 +2kV Perf. Criteria A
Conducted immunity EN61000-4-6 10Vrm.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 SURGE / EFT

A\

POWER =, SURGE | EFT ;E POWER i SURGE / EFT in
SOURCET c1 SOURCET Q Ter
AR} \
PMF30-1201T] PMF30-24TT1  PMF30-481T1

Fig. 3-1 Surge & EFT protections

® |t should be noticed that the current path of the PCB trace. Wrong PCB layout reduces ability of suppressing SURGE or EFT.

Fig. 3-2 PCB trace

Model Component Specification Reference

PMF30-120111 C1 220pF/100V Nippon Chemi-con KY series
TVS 58V/3000V Littelfuse, SMDJ58A

PMF30-24011 C1 220pF/100V Nippon Chemi-con KY series

PMF30-48011 C1 220pF/100V Nippon Chemi-con KY series

Table 3-2 Surge & EFT filter
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4. EMI Considerations

Recommended External EMI Filter for EN55032 Class A

L1 L1
+INPUT Tos 2000 +Vin +Vout +INPUT Tos YV +Vin +Vout
l DC/DC I DC/DC
c1 § LOAD 01{ com
-INPUT s -Vin ~Vout -INPUT . -Vin ~Vout
Single Output Dual Output
Fig. 4-1 Recommended EMI filter for EN55032 Class A
Model Cc1 L1
PMF30-12111 4.7uF/25V 2.2uH, PMT-097
1812 MLCC
PMF30-24111 4.7uF/50V 2.2uH, PMT-097
1812 MLCC
PMF30-48111 4.7uF/100V 10uH, PMT-070
1812 MLCC

Table 4-1 B.O.M. of external EMI filter

TOP VIEW

Fig. 4-2 Recommended layout pattern for Single Output

TOP VIEW

Fig. 4-3 Recommended layout pattern for Dual Output
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Recommended External EMI Filter for EN55032 Class B

Cc5 C5
it it
L1 L1
+INPUT & LYYV +Vin +Vout +INPUT & LYY +Vin +Vout
DC/DC DC/DC
Cl=—= C2=— C3—= g LOAD Cl=—= C2=— C3= CcCOoM
-INPUT o -Vin -Vout -INPUT o -Vin -Vout
c4 ca
Single Output Dual Output
Fig. 4-4 Recommended EMI filter for EN55032 Class B
Model C1,C2,C3 C4,C5 L1
PMF30-12011 4.7uF/25V 1000pF/2kV 2.2uH, PMT-097
1812 MLCC 1206 MLCC
PMF30-24011 4.7uF/50V 1000pF/2kV 2.2uH, PMT-097
1812 MLCC 1206 MLCC
PMF30-48111 4.7uF/100V 2200pF/2kV 10pH, PMT-070
1812 MLCC 1206 MLCC
Table 4-2 B.O.M. of external EMI filter
TOP VIEW BOTTOM VIEW

Fig. 4-5 Recommended layout pattern for Single Output

TOP VIEW

Fig. 4-6 Recommended layout pattern for Dual Output
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Characteristic Curves

All test conditions are at 25°C. The figures are identical for PMF30-12D12
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Characteristic Curves
All test conditions are at 25°C. The figures are identical for PMF30-12D12
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Characteristic Curves

All test conditions are at 25°C. The figures are identical for PMF30-12D15
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Characteristic Curves

All test conditions are at 25°C. The figures are identical for PMF30-12D15
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Characteristic Curves

All test conditions are at 25°C. The figures are identical for PMF30-12D24
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Characteristic Curves
All test conditions are at 25°C. The figures are identical for PMF30-12D24
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Characteristic Curves

All test conditions are at 25°C. The figures are identical for PMF30-24D12
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Characteristic Curves
All test conditions are at 25°C. The figures are identical for PMF30-24D12
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Characteristic Curves
All test conditions are at 25°C. The figures are identical for PMF30-24D15
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Characteristic Curves
All test conditions are at 25°C. The figures are identical for PMF30-24D15
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Characteristic Curves

All test conditions are at 25°C. The figures are identical for PMF30-24D24
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Characteristic Curves
All test conditions are at 25°C. The figures are identical for PMF30-24D24
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Characteristic Curves
All test conditions are at 25°C. The figures are identical for PMF30-48D12
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Characteristic Curves
All test conditions are at 25°C. The figures are identical for PMF30-48D12
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POWERBOX Industrial Line
PMF30 Series

30W 2:1 Single Output
DC/DC Converter

Manual

Characteristic Curves
All test conditions are at 25°C. The figures are identical for PMF30-48D15
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POWERBOX Industrial Line
PMF30 Series

30W 2:1 Single Output
DC/DC Converter

Manual

Characteristic Curves
All test conditions are at 25°C. The figures are identical for PMF30-48D15
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POWERBOX Industrial Line
PMF30 Series

30W 2:1 Single Output
DC/DC Converter

Manual

Characteristic Curves
All test conditions are at 25°C. The figures are identical for PMF30-48D24
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POWERBOX Industrial Line
PMF30 Series

30W 2:1 Single Output
DC/DC Converter

Manual

Characteristic Curves
All test conditions are at 25°C. The figures are identical for PMF30-48D24
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POWERBOX Industrial Line
PMF30 Series

30W 2:1 Single Output
DC/DC Converter

Manual

Characteristic Curves

All test conditions are at 25°C. The figures are identical for PMF30-12S3P3
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POWERBOX Industrial Line
PMF30 Series

30W 2:1 Single Output
DC/DC Converter

Manual

Characteristic Curves
All test conditions are at 25°C. The figures are identical for PMF30-12S3P3
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POWERBOX Industrial Line
PMF30 Series

30W 2:1 Single Output
DC/DC Converter

Manual

Characteristic Curves

All test conditions are at 25°C. The figures are identical for PMF30-12S05

(<=}
(=]

[o2]
©o

o2}
(%)

EFFICIENCY (%)
~
o

68

o I e e —\Vin=12V ...
—\Vin=18V

54 H i i

10 20 30 40 50 60 70 80 90
% of FULL LOAD

Efficiency versus Output Load

100

18

96
89
gs2
>
@)
575
Q
Leg
w
61
54 : '
9 10 11 12 13 14 15 16 17
INPUT VOLTAGE(V)
Efficiency versus Input Voltage
Full Load
120 ; ;
100 j j
@ 80 froeemmesdeosmnenndrn |
u | !
5 A\
o 60 [ g T -": ----- T i -.”"
'5 —— Natural Convection : : :
@ 40 - 100LFM e boeceeenes e s
= —200LFM | ‘ -
8 —300LFM
Rl T[T I -t i |
—500LFM ‘ : :
0 H H H H H H

-40 -20 0 20 40 60 80 100
AMBIENT TEMPERATURE, TA(C)

Derating Output Load versus Ambient Temperature with
Heat-sink and Airflow, Vin(nom)

www.prbx.com

120

— Vin= 9V ' : : ' : :
5L —Vin=12V o S— SR R — -
—Vin= 18V ‘ ‘ ‘ | ’

Power Dissipation(VV)
w

10 20 30 40 50 60 70 80 90 10
% of FULL LOAD

Power Dissipation versus Output Load

120
100
T
P <o ) EOPNUHNED ISUPUSRPIN USRS, SUNPHPNEUR. WO - fO8. . YA
w
5
o CU . T F A A A
'5 ——Natural Convection
a 40 - 100LFM
[ = 200LFM
8 —300LFM
20 - ——400LFM
—500LFM
0 i i d

-40 -20 0 20 40 60 80 100 121
AMBIENT TEMPERATURE, TA("C)

Derating Output Load versus Ambient Temperature and Airflow
Vin(nom)

26



POWERBOX Industrial Line
PMF30 Series

30W 2:1 Single Output
DC/DC Converter

Manual

Characteristic Curves
All test conditions are at 25°C. The figures are identical for PMF30-12S05
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POWERBOX Industrial Line
PMF30 Series

30W 2:1 Single Output
DC/DC Converter

Manual

Characteristic Curves

All test conditions are at 25°C. The figures are identical for PMF30-12S512
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POWERBOX Industrial Line
PMF30 Series

30W 2:1 Single Output
DC/DC Converter

Manual

Characteristic Curves
All test conditions are at 25°C. The figures are identical for PMF30-12S512
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POWERBOX Industrial Line
PMF30 Series

30W 2:1 Single Output
DC/DC Converter

Manual

Characteristic Curves

All test conditions are at 25°C. The figures are identical for PMF30-12S15
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POWERBOX Industrial Line
PMF30 Series

30W 2:1 Single Output
DC/DC Converter

Manual

Characteristic Curves
All test conditions are at 25°C. The figures are identical for PMF30-12S15
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POWERBOX Industrial Line
PMF30 Series

30W 2:1 Single Output
DC/DC Converter

Manual

Characteristic Curves

All test conditions are at 25°C. The figures are identical for PMF30-12S524
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POWERBOX Industrial Line
PMF30 Series

30W 2:1 Single Output
DC/DC Converter

Manual

Characteristic Curves
All test conditions are at 25°C. The figures are identical for PMF30-12S524
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POWERBOX Industrial Line
PMF30 Series

30W 2:1 Single Output
DC/DC Converter

Manual

Characteristic Curves

All test conditions are at 25°C. The figures are identical for PMF30-24S3P3

89

EFFICIENCY (%)
~
o

] : —Vin= 36V
54 H H H H H

10 20 30 40 50 60 70 80 20
% of FULL LOAD

Efficiency versus Output Load

100

0
©o

[ee]
&)

EFFICIENCY(%)
@~
® o

[=2]
=

o
B

18 20 22 24 26 28 30 32 34
INPUT VOLTAGE(V)

Efficiency versus Input Voltage
Full Load

120

36

100

— Natural Convection

OUTPUT POWER(%)
)
)
T

40 [ 100LFM NE —
— 200LFM : ]
— 300LFM

20 - —d400LFM bl Ao Moo
—500LFM ‘ ‘ ,

0 H H H H i H

-40 -20 0 20 40 60 80 100
AMBIENT TEMPERATURE, TA(C)

Derating Output Load versus Ambient Temperature with
Heat-sink and Airflow, Vin(nom)

www.prbx.com

120

—Vin= 18V
5 | —Vin=24V
—Vin= 36V

Power Dissipation(WV)
w

10 20 30 40 50 60 70 80 90 10
% of FULL LOAD

Power Dissipation versus Output Load

120

100

o]
<1
!

— Natural Convection

OUTPUT POWER(%)
=]
=]
T

40 - 100LFM
——200LFM
—300LFM

20 |- —400LFM

—500LFM

-40 -20 0 20 40 60 80 100 12
AMBIENT TEMPERATURE,TA(C)

o

Derating Output Load versus Ambient Temperature and Airflow
Vin(nom)

34



POWERBOX Industrial Line
PMF30 Series

30W 2:1 Single Output
DC/DC Converter

Manual

Characteristic Curves
All test conditions are at 25°C. The figures are identical for PMF30-24S3P3
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POWERBOX Industrial Line
PMF30 Series

30W 2:1 Single Output
DC/DC Converter

Manual

Characteristic Curves

All test conditions are at 25°C. The figures are identical for PMF30-24S05
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POWERBOX Industrial Line
PMF30 Series

30W 2:1 Single Output
DC/DC Converter

Manual

Characteristic Curves
All test conditions are at 25°C. The figures are identical for PMF30-24S05
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POWERBOX Industrial Line
PMF30 Series

30W 2:1 Single Output
DC/DC Converter

Manual

Characteristic Curves
All test conditions are at 25°C. The figures are identical for PMF30-24S12
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POWERBOX Industrial Line
PMF30 Series

30W 2:1 Single Output
DC/DC Converter

Manual

Characteristic Curves
All test conditions are at 25°C. The figures are identical for PMF30-24S12
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POWERBOX Industrial Line
PMF30 Series

30W 2:1 Single Output
DC/DC Converter

Manual

Characteristic Curves

All test conditions are at 25°C. The figures are identical for PMF30-24S15
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POWERBOX Industrial Line
PMF30 Series

30W 2:1 Single Output
DC/DC Converter

Manual

Characteristic Curves
All test conditions are at 25°C. The figures are identical for PMF30-24S15
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POWERBOX Industrial Line
PMF30 Series

30W 2:1 Single Output
DC/DC Converter

Manual

Characteristic Curves
All test conditions are at 25°C. The figures are identical for PMF30-24S524
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POWERBOX Industrial Line
PMF30 Series

30W 2:1 Single Output
DC/DC Converter

Manual

Characteristic Curves
All test conditions are at 25°C. The figures are identical for PMF30-24S524
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POWERBOX Industrial Line
PMF30 Series

30W 2:1 Single Output
DC/DC Converter

Manual

Characteristic Curves
All test conditions are at 25°C. The figures are identical for PMF30-48S3P3
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POWERBOX Industrial Line
PMF30 Series

30W 2:1 Single Output
DC/DC Converter

Manual

Characteristic Curves
All test conditions are at 25°C. The figures are identical for PMF30-48S3P3
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POWERBOX Industrial Line
PMF30 Series

30W 2:1 Single Output
DC/DC Converter

Manual

Characteristic Curves
All test conditions are at 25°C. The figures are identical for PMF30-48S05

96 6 -
—Vin=36V ] : ; ] ;
89 5 b —Vin=48V i --------- ---------- ----------
_ g — Viin= 75V | i ' '
= = ; ;
<82 4
= S
o 2
&7s @ 3
S 8
I 68 g 2
w —Vin= 36V H
i —\in=48Y ... % g
i —\Vin= 75V ] ! i ] ; : ] :
54 i i ‘ i i : : i 0 i i i i i i i i
10 20 30 40 50 60 70 80 90 100 10 20 30 40 50 60 70 80 20 10
% of FULL LOAD % of FULL LOAD
Efficiency versus Output Load Power Dissipation versus Output Load
98 120
89 [T ——— _100
- 2 i 1 1 1
$£82 r gp |- beoncences : beooneae :
= 18} ! : : :
5 = e
g75 © 60 - o s ; ;
o = —[‘Idggul_rglm?onvection
i 68 z 40 — 200LFM
* Sa|
20 -
o1 & —ISOULFM ‘ ‘ :
54 : 0 i i i i i
36 40 44 48 52 56 60 64 68 72 75 -40 -20 0 20 40 60 80 100 12(
INPUT VOLTAGE(V) AMBIENT TEMPERATURE, TA(C)
Efficiency versus Input Voltage Derating Output Load versus Ambient Temperature and Airflow
Full Load Vin(nom)
120
_100
=
o  PERTRESISNL. U POUET | SUSRNS, | P
o 80
=
O 60 - b s
——Natural Convection
=L 100LFM
o ~——200LFM
I5 —300LFM
320 F ——400LFM

—500LFM

o

-40  -20 0 20 40 60 80 100 120
AMBIENT TEMPERATURE, TA(°C)

Derating Output Load versus Ambient Temperature with
Heat-sink and Airflow, Vin(nom)

www.prbx.com 46




POWERBOX Industrial Line
PMF30 Series

30W 2:1 Single Output
DC/DC Converter

Manual

Characteristic Curves
All test conditions are at 25°C. The figures are identical for PMF30-48S05
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POWERBOX Industrial Line
PMF30 Series

30W 2:1 Single Output
DC/DC Converter

Manual

Characteristic Curves
All test conditions are at 25°C. The figures are identical for PMF30-48S12
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POWERBOX Industrial Line
PMF30 Series

30W 2:1 Single Output
DC/DC Converter

Manual

Characteristic Curves
All test conditions are at 25°C. The figures are identical for PMF30-48S12
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POWERBOX Industrial Line
PMF30 Series

30W 2:1 Single Output
DC/DC Converter

Manual

Characteristic Curves
All test conditions are at 25°C. The figures are identical for PMF30-48S15
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POWERBOX Industrial Line
PMF30 Series

30W 2:1 Single Output
DC/DC Converter

Manual

Characteristic Curves
All test conditions are at 25°C. The figures are identical for PMF30-48S15
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POWERBOX Industrial Line
PMF30 Series

30W 2:1 Single Output
DC/DC Converter

Manual

Characteristic Curves
All test conditions are at 25°C. The figures are identical for PMF30-48S524
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POWERBOX Industrial Line
PMF30 Series

30W 2:1 Single Output
DC/DC Converter

Manual

Characteristic Curves
All test conditions are at 25°C. The figures are identical for PMF30-24S524
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