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1. Introduction 2. Features

FM30RO080P filter module is created to accommodate the * Compact Size 2.28"x1.45

need to meet Railway standards of EN55015 for * Quarter-Brick Size
EN50121-3-2:2015 output conducted specification * Six-Sided Shield Metal Case
standard, and Fire & Smoke EN45545-2. This standard * PCB Mount

f||ter_ simplifies the_ process _of _meetlng the necessary * 30A Filter Module

requirements for Railway applications. The filter module is . .
designed to reduce common mode and differential mode 80VDC Rated Voltage Maximum
noise of the DC converter. The FM30RO080P filter module ~ * Suitable for EN50121-3-2:2015 Output Specification
offers maximum current rating of 30A and maximum rated * Fire & Smoke Meets EN45545-2

voltage up to 80V.

It has industry Quarter-Brick size. Allowing case operating

temperature range of —40°C to 110°C. An optional heat

sink is available to extend the full power range of the unit.

The filter module provides excellent thermal performance.

FM30R080P is designed primarily for common railway

applications and suitable for distributed power

architectures, telecommunications, battery operated

equipment and industrial applications.

3. Electrical Circuit Diagram
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Figure1 Internal Schematic for FM30R080P Module
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4. Technical Specifications
(All specifications are typical at nominal input, full load at 25°C unless otherwise noted.)

ABSOLUTE MAXIMUM RATINGS

PARAMETER NOTES and CONDITIONS Device Min. |Typical| Max. |Units
Input Voltage
Continuous All 80 Ve
Transient 1 second All 100 | Ve
Operating Temperature see derating curve All -40 +110 | C
Storage Temperature All -55 +125 | C
ELECTRICAL CHARACTERISTICS
PARAMETER NOTES and CONDITIONS Device Min. |Typical| Max. |Units
Operating Voltage Range All 0 80 Ve
Operating Current Range All 0 30 A
Input Surge Voltage 1 second All 100 | Vg
DC Resistance +Input to +Output. All 2 3 mQ
-Input to —Output All 2 3 mQ
ISOLATION CHARACTERISTICS
PARAMETER NOTES and CONDITIONS Device Min. |Typical| Max. |Units

1 minute; input to case, output to

Isolation Voltage case All 1000 | Vi
Isolation Resistance 500Vdc, input to case, output to case All 100 MQ
Isolation Capacitance input to case, output to case All 0.1 uF
GENERAL SPECIFICATIONS

PARAMETER NOTES and CONDITIONS Device Min. |Typical| Max. |Units
Weight All 60 grams
Case Material Aluminum with Non-Conducted Base

Potting Material UL 94V-0

Shock/Vibration Meets EN50155 (EN61373)

Humidity 95% RH max. Non-Condensing

Thermal Shock Meets MIL-STD-810F

Fire & Smoke Meets EN45545-2
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5. Main Features and Functions

5.1 Operating Temperature Range

The FM30RO080P filter module has resulted in their ability
to operate within ambient temperature environments from
-40°C to 110°C. The derating curve was drawn from the
FM30R080P module.

e  Output load current
e Forced air or natural convection
e Heat sink optional

5.2 Insertion Loss

The filter module is designed to reduce common mode
and differential mode noise of the DC converter. The
typical characteristics see below.

Common-Mode Insertion Loss
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Figure 2. Typical Common-Mode Insertion Loss
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Figure 3. Typical Differential-Mode Insertion Loss

6. Applications

6.1 Recommend Layout, PCB Footprint and
Soldering Information

The system designer or end user must ensure that metal
and other components in the vicinity of the module meet
the spacing requirements for which the system is
approved. Low resistance and inductance PCB layout
traces are the norm and should be used where possible.

Due consideration must also be given to proper low
impedance tracks between power module, input and
output grounds. The recommended soldering profile and
PCB layout are shown below.

Lead Free Wave Soldering Profile
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6.2 Thermal Considerations

The module operates in a variety of thermal environments;
however, sufficient cooling should be provided to help
ensure reliable operation of the unit. Heat is removed by
conduction, convection, and radiation to the surrounding
environment. The example is presented in section 6.4.
The current output of the module should not be allowed to
exceed rated current.
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6.3 Output Remote Sensing

The FM30R080P output filter module has the capability to remotely sense both lines of its output. This feature
moves the effective output voltage regulation point from the output of the unit to the point of connection of the
remote sense pins. This feature automatically adjusts the real output voltage of the converter in order to
compensate for voltage drops in distribution and maintain a regulated voltage at the point of load.

|| ||
il I
cyl CY3
Hnput +nput WIN CASE VOUT o — _
>\ pu utpu J
FUSE +S +S
—cigoi|  InputFilter o CONVERTER Output Filter L1
-S -S S T cs5 |6
~Nin CASE -VIN CASE -vOUT -Input CASE -Output ~OUT
-Input
-Input
I ]
CY2 CY4

EARTH

If the remote sense feature is not to be used, the sense pins should be connected locally. The +Sense pin should
be connected to the +Vout pin at the module and the -Sense pin should be connected to the -Vout pin at the module.
Wire between +Sense and +Vout and between -Sense and —Vout as short as possible. Loop wiring should be
avoided. The converter might become unstable by noise coming from poor wiring. This is shown in the schematic

below.
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6.4 Power Derating

The operating case temperature range of FM30R080P is -40°C to +110°C. When operating the FM30R080P, proper
derating or cooling is needed. The maximum case temperature under any operating condition should not exceed

110°C.

The following curve is the de-rating curve of FM30R080P without heat sink.

Power Dissipated vs Ambient Temperature and Air Flow without heatsink

Power Disspated ,Pd(Watts)

Ambient Temperature ,Ta(Deg. C)

—*— Natural Convection

20 ft./min. (0.1 m/s)

100 ft./min. (0.5 m/s)

200 ft./min. (1.0 m/s)

—%— 300 ft./min. (1.5 m/s)

—=—— 400 ft./min. (2.0 m/s)

AIR FLOW RATE |TYPICAL R,
o e | 101 oW
100 ft./min. (0.5m/s)| 8.0 ‘C/W
200 ft./min. (1.0m/s)| 5.4 Cc/W
300 ft./min. (1.5m/s)| 4.4 ‘C/W
400 ft./min. (2.0m/s)| 3.4 °C/W

Example:

What is the minimum airflow necessary for a FM30R080P operating at output current of 30A, and a maximum
ambient temperature of 70°C?

Solution:
Given:
1,=30A

Determine Power dissipation (Pg):
Py = 1:xI,xDCR

Py =30Ax30Ax(2mQ+2mQ)=3.6Watts

Determine airflow:

Given: P4 =3.6W and T,=70°C

Check Power Derating curve:
Minimum airflow= 20 ft./min.

Verify:

Maximum temperature rise is

AT = Pd x Rca=3.6Wx10.1=36.36°C
Maximum case temperature is
Tc=Ta+AT=106.36°C<110°C

Where:

The Rca is thermal resistance from case to ambient environment.

Ta is ambient temperature and Tc is case temperature.
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Power Dissipated vs Ambient Temperature and Air Flow with heatsink M-C421
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Example with heat sink QBT210 (M-C421):

AIR FLOW RATE |TYPICAL R,
20t min. Odmis) | 478 W
100 ft./min. (0.5m/s)| 2.44 ‘C/\W
200 ft./min. (1.0m/s)| 2.06 ‘C/W
300 ft./min. (1.5m/s)| 1.76 ‘C/W
400 ft./min. (2.0m/s)| 1.58 C/W

What is the minimum airflow necessary for a FM30R080P operating at output current of 30A, and a maximum

ambient temperature of 90°C?
Solution:
Given:
lo=5A
Determine Power dissipation (Pg):
Py = lxI,xDCR
P4 =30Ax30Ax(2mQ+2mQ)=3.6Watts
Determine airflow:
Given: Pd=5.4W and Ta=90°C
Check above Power de-rating curve:
Minimum airflow= 20 ft./min
Verify:

Maximum temperature rise is AT = Py x R;;=3.6%4.78=17.21°C

Maximum case temperature is Tc=Ta+AT=107.21°C<110°C

Where:

The Rca is thermal resistance from case to ambient environment.

Ta is ambient temperature and Tc is case temperature.
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6.5 Quarter Brick Heat Sinks:

o8
47.210.10
4-03,30

o B
| 5
D
M| —

No)

u s

2-850 _ _

CRO.30 ~

- 3+0.3
/710,30
All Dimensions in mm

QBT210 (M-C421): G6620510201
Transverse Heat Sink
Rca: 4.78°C/W (typ.), At natural convection
2.44°C/W (typ.), At 100LFM
2.06°C/W (typ.), At 200LFM
1.76°C/W (typ.), At 300LFM
1.58°C/W (typ.), At 400LFM

568
530 20.16£0.10
4—p3.3
—5 oA
o
~
~r
‘, e
s SlE

7
5.4} 7.62

15-1.27
f 2.54
2 side 8-C0.3 E

QBL127 (M-C448): G6620570202
Longitudinal Heat Sink
Rca: 5.61°C/W (typ.), At natural convection
4.01°C/W (typ.), At 100LFM
3.39°C/W (typ.), At 200LFM
2.86°C/W (typ.), At 300LFM
2.49°C/W (typ.), At 400LFM

12.7

o~~~ o~
~— ~— ' ~—

Heatsink

Themal Pad

Heatzink : QBLA127 (M-C448)

QBT210 (M-C421)
Thermal Pad PQ01: 5235 8x58 S0 25mm
Sorew KI08W: SMP+SW M3xa8L

Recommended torgue 3 Kgfcm

Figure 4 Installation Drawing
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7. Connection for Standard Use

7.1 Recommended Schematic

EMI performance is affected by a variety of external factors, such as PCB construction, circuit layout, and more. Therefore,
in some applications, components other than filters may be required to fully comply with the specified standards. For
railway application, the FM30R080P output filter is required for output conducted noise to meet EN50155: EN50121-3-

2:2015.

CY1 CY3
i i t-Inpui +FInput +QOuiput
T iz +VIN  CASE  +VOUT J R
45
L Input Filter 2 CONVERTER At J Output Filter s J
c2 - -
-5 -l o —Fax ol —Fa
o CASE VIN  CASE  -VOUT CASE T
-Inpui R Tput -Ouiput
H i
C¥2 C¥4
Note:
The FM05D200P, C1-C4 and CY1-CY4 are input conducted and radiated emission requirements.
CY1-CY4 Select the voltage rating to meet input-to-output isolation requirements.
C2 should be the recommended value indicated in the power module datasheet.
If the impedance of input line is high, Input capacitance must be more than above. Use more than two recommended
capacitor above in parallel when ambient temperature becomes lower than -20 °C
7.2 EMC Considerations
EMI Test standard: EN50155 EN50121-3-2:2015 Output Conducted Emission
Test Condition: Input Voltage: Nominal, Output Load: Full Load
I I
CY¥1 C¥3
FInput FInput +Oulput
T s SVIN  CASE  +VOUT J o
; +5 =
=41 Input Filter g CONVERTER | e Output Filter el
o2 S S
3 —1 S 0 ST 0
S CASE WIN  CASE  -VOUT CASE oy
-Input Tigut Input -Crutput
I I
loy'ér CY4

Figure1 Connection circuit for conducted testing
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Input Filter DC-DC Converter | Output Filter CY1 Y2 Y3 ova
Module Model No, Module | C1 | C2 | C3 | C4

CQB150W-110S3V3
CQB150W-110S05
CQB150W-110S15
CQB150W-110S48 2200pF|2200pF | 1000pF | 1000pF
CQB100W-110S05
CQB100W-110S15
FMO05D200P | CQB100W-110S48 | FM30R080P | 220uF | 220uF |10uF | 1uF

CQB150W-110S12
CQB150W-110S24
CQB150W-110S28

CQB100W-110S12 1500pF|1500pF| 680pF | 680pF
CQB100W-110S24
CQB100W-110S28

Note: The FM05D200P, C1-C4 and CY1-CY4 are input conducted and radiated emission requirements

C1, C2 are CHEMICON 220uF/200V KXJ series aluminum capacitors,
C3, C4 are ceramic capacitor

CY1, CY2, CY3, CY4 are TDK Y1 capacitors or equivalent.

Bead Core SN030 T2.8*1.7*1.2 SM for CY1, CY2.

l!-’ﬁl

ll _ )}

.

_J.'i

EMI test board top side
INPUT FILTER CONVERTER OUTPUT FILTER

EMI test board bottom side

11
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(1) The CQB150W-110SXX Series output conducted noise to meet EN50155: EN50121-3-2:2015 required:

Conducted Emission Measurement

Conducted Emission Measurement

Fﬂe COB150W-110S05 Data :#1 Date: 2019/11/18 Time: £ 01:25:18 F\le CQB150W-110805 Data :#3 Date: 2019/11/18 Time: +4 01:28:57
T 1 11 i
i |‘g|'w|F f . "I'fﬂ‘
| \'I i I W
| ' i | ' W
;s ) I W IS T A W ok L AL LR bbb T
CQB150W- 110805 Posmve CQB150W- 110805 Negatlve
g | R B
‘\
m
ﬂ JWW J \ i d
W15 8 NPRURVVHON 57 O I o Ll JL L] J v__JLm_H,_M%,Mﬁmmﬁwmmwﬂ\

270
0180

"CQB150W-110S24 Positive

30,000

&

i

0150 a5 Mz

CQB150W-110S24 Negatlve

anmn

(2) The CQB150W-24SXX and 48SXX Series output conducted noise to meet EN50155: EN50121-3-2:2015 required:

I I
CY3 CYs
v T +Vout
+Input LgSpEe PR UVIN CASE  +VOUT +Input +Output | —mms
L/‘./LJLJJ +>‘ s 3
Z - Z Zala ol CONVERTER L Output Filter
’l‘ TLZ C3 C47TCs =
-I“l’“f ok . o [Tuput -VIN CASE  -VOUT !—1 -Input CASE  -Output —i;
TCY2
I I
Cy4 CYG6
FEarth
ModelNo. | L1,L2 | C1,65 |c2[c3|c4| c201 | cy2 | cy3 | Cy4 [ CY5 | CY6 | CY7
CQZABf;%(W' 1mH [ 470uF/50V | 6.8uF/50V NC  [2200pF | 3300pF | 3300pF |2200pF|3300pF| 2200pF
CQB150W-
48SXX 1mH  |150uF/100V|4.7uF/100V |1uF/100V|3300pF [3300pF | 3300pF |1000pF|2200pF| 3300pF

Note: The above recommended parts are input conducted and radiated emission requirements
C2, C3, C4, C201 is ceramic capacitors.

C1, C5: NIPPON CHEMI-CON KY Series or RUBYCON ZLH Series or equivalent.

CY2~CY7: TDK CD SERIES

L1, L2: SC-10-10J (TOKIN) or equivalent.
OUTPUT FILTER: FM30R080P CINCON
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EMI test board top side

cy?| | c*ra CONVERTER CY5 OUTPUT FILTER

ij (¢

+—+—4 4

([
.;L.

CONVERTER OUTPUT FILTER

EMI test board bottom side

130088 1300BUY
1 ! | | : et 120
M T T —rrrrm T 1 -
SR A
1 ’v"--u-«Jf't\rJ ! *wd& ko ML‘NUMIMM b el W) | 'N"'MMJJ\A»- \fw
40! —H— ' ! 1 I 40 (s | ] | |
o || I ] | | e
| ‘ | | | 015 0.2 E] 5
015 02 5 i Fmaiqmm 5 10 FI ] Frequency (MHD)
CQB150W-24524 Positive CQB150W-24S24 Negative
- o
Ml i AL Ll bl
g0l | | ' 1 60 b -IJ‘ v t ' Wl S
. M Lv‘ﬁf \ "WW LIJM&W o LA ’W\f | n‘a%nlmﬁ i \/’HUL' JW‘JJ! |
20 20 | | | I ‘
L1
015 0.2 05 1 2 5 10 20 0 015 0.2 05 1 2 5 10 20 30
Frequency (MHz) Frequency (MHz)
CQB150W-48S24 Positive CQB150W-48S24 Negative
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(3) The CQB150W-110SXX-CMFC(D) output conducted noise meet EN50155 : EN50121-3-2:2015 required:

. +VIN +VOUT +nput +Output OUT
+Input +S J
CQB150W-110SXX FM30R0O80P
-CMFC (D) -S 1
Vi -VIN CASE -VOUT -Input CASE -Output EvouT
-Input
EARTH
Connection circuit for CQB150W-110SXX-CMFC(D)
Conducted Emission Measuremen: Conducted Emission Measuremen
Filg :COB150W-11083V3 Da]?a W4 ) e Dawe;r:;mem?‘s Time: 4 04:52:29 File :CQB1SOW-11033V3 Data :#14 ! E:w-:ﬂm:m.l-ts Time: 7 04:50:14
i O i L ‘ RNE
iy I B
|I! n
s | J \ .1‘\ |
| ; \“ it | e Mﬁ
I8 ey , | } ok t\AMbW\“ I
A P L SR \,J T, || y i |J Ll Y ALY | LJ“U'L VM W w J..J
CQB150W-110S3V3-CMFC(D) Positive CQB150W-110S3V3-CMFC(D) Negative
Conducted Emission Measurement Conducted Emission Measurement
File :CQB150W-110805 Data #13 Date: 2018/3/9 Time: 7 0%:47:12 File :CQOB150W-110805 Data :#13 Date: 2018/319 Time: [/ 08:50,15
T | 11 i O [ T

. |

Ll il

\\\,”L-“t"u\-\w.fj \"-MM\M«A’\ L\JL”! “Jll\nvjr“‘,\f\,ﬁu.i“ﬂ.wu._? kst e Madbar A

0150 (MHz]

CQB1 50W 110S05- CMFC(D) Positive

| ‘W‘b\”wm-.m»s‘

30.000

14

I
" JH\% Tl .”\ gF M M\‘ -

ﬁz §PPLNTN L Y AT "M

CQB150W-110S05-CMFC(D) Negative
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File “COB150W-110812 Data #79 Date: 2002/116 Time: |-°F 02:48:34
[ —
ANG —

|

[ \ WUVL
o

\U‘“”\Awﬂ -‘j] ‘llnnwmw\m FFILJL—“ -\J“’Muh:\)h!l.m‘. "\\‘Iill.\lﬁ\’\\ll|NJ\u.u!P\ﬁ‘ﬁ'}k/d\ﬁqmu'u’ﬁmfﬁw““u Ula'\W‘J\/ ’\

CQB1 50W 110S12- CMFC(D) Positive

C nducted Emissio Measuremet

File COB150W-110815 8 #63 Date: 20151 me: 4 04:34:39
dBuY
o —

CQB150W 11081gHbMFC(D) Positive h
C 1 | |1
o —( oot
f\ | rnﬂ o
i “ w*l!'ﬁd““‘ﬁr
e bbb Y
0080110324 CNFG(D) Psive
T
ﬁ

- il A
vmhwiuﬂmjmﬂmumwmwww

CQB1 50W 110S28- CMFC(D) Positive
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ﬁw w\ Y, | I Y M M JUMMMMWM

File :COB150W-110524 Data #1585
B

Conducted Emission Measurement

File :CQB150W-110512 Data #79 Dale; 2002116 Time: | 02:46.26
T T 11
:
)\\ Ml %WW
\'\M*«w " L »-,Lm»\ﬁ‘«ﬂ\--"ﬁikj W Lﬂmnkﬁrﬁtnwﬂ,ulﬁfw'\rj'wfLMULL\J‘lﬁ»}MJ’A\F M ’ .ﬂ""w"’\'}
CQB150W- 110812|NHCU:MFC(D) Negative .
CQ 150W-110515 Data #63 Date: 20191018 ime; I 04:28:118
ERE

|

CQB150W-110S15-CMFC(D) Negative

Date: 201837 Time: [ 02:45:13

l

m»ﬁ_LLWL\_J AU M,WM wlwhﬁww

ot Wbty detd

CQB150W-110S24- CMFC(D) Negatve
Conducted Emission Measureme
File :CQB150W-110828  Dala #68 - Date: 201&!3#1!4 Time: |7 01:48:25
1 1 [1
T 11

“ Hi il
mwmwiuﬂﬁwmmwwmwmmﬂw

CQB150W-110S28-CMFC(D) Negative
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Conducted Emission Measurement
Data :#16

Time: |[°F 01:21:22
073 ==
NG =

| o

\--,-L.,m,w\_.,v! Hw,r..\:n.,w.wfk.ju‘"JU Ju‘.._JJ‘:»%U‘.;JWF',i./l..'l\fuﬂﬂ.,n,Jl.lﬂgull.fl'leltww'.

CQB150W-110S48-CMFC(D) Positive

ﬂ."

16

e = e
R
1 11

ﬂ Mill'lh ) fﬁ
i '\y\,_l\,,x..m,,...\m.4‘:;@._‘;.‘_»;M,w\fl.,\,\}'J.WNM’ p i,/

CQB150W-110S48-CMFC(D) Negative
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8. Part Number
FM 30 R 080

l

o 4—|-U

: Pin Type

Filter Module

y

080 : Rated Voltage 80VDC

y

DC Output

30 : Rated Current 30A

9. Mechanical Outline Diagrams
9.1 FM30R080P Mechanical Outline Diagrams

All Dimensions In Inches[mm]

Tolerance Inches:x.xx= £0.02, x.xxx=+£0.010
Millimeters:x.x= £0.5, x.xx=+0.25

BOTTOM VIEW

Mounting Inserts
M3*0.5 Through 4pl

KIA 4PLACES

KIA 5PLACES

|

gl §
—
s grs 1 2 5¢ S| s
@ | Y PR
,,gggétﬁ‘? _ BRI (-
= o
338 3 +2 74
—|ote 1 8¢
N
© 1.000[25.40]
N
& 1.858 [47.20]
&
IS 2.000 [50.80]
2.28[57.9]
|
|
Headquarters: Factory:

14F, No.306, Sec.4, Hsin Yi Rd.
Taipei, Taiwan

Tel: 886-2-27086210

Fax: 886-2-27029852

E-mail: support@cincon.com.tw
Web Site: http://www.cincon.com
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0.50[12.7]
‘ | PIN CONNECTION
L PIN Function
1 +V Input
I 2,7 +Sense
3,6 -Sense
] 4 -V Input
-
L 5 -V Output
- 8 +V Output
9 Case

CINCON ELECTRONICS CO.,, LTD.

No. 8-1, Fu Kung Rd.
Fu Hsing Industrial Park

Fu Hsing Hsiang,

Chang Hua Hsien, Taiwan

Tel: 886-4-7690261
Fax: 886-4-7698031
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Cincon North America:

1655 Mesa Verde Ave. Ste 180
Ventura, CA 93003

Tel: 805-639-3350

Fax: 805-639-4101

E-mail: info@cincon.com




