Automotive CMC Common parts
Comparison & Recommended PAD layout




Auto Power EMI Noise Solution

Total Power EMI solution overview
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Increase the line impedance Reduce the loop impedance

Bourns available part

cMC SRF7038A-701Y (700Q/4A) &132Y(13000Q/3A) cross to ACM70V
SRF9045A-701Y (5A) cross to TDK ACMIOV
SRF1206A-701Y(8A) &SRF1206A-172Y(5.5A) cross to TDK ACM12V

SRP2512A-R33M
Choke coil for common mode noise SRP2512A-R47M
SRP2512A-R68M
SRP2512A-1ROM

SRP series
Choke coil for differential mode noise SDE series
SRN series
SRR series (inductance range 2.2uH-10uH)

MH2029A-102Y
Choke coil for loop impedance reducing SRP2512A-R33M
SRP2512A-R47M
SRP2512A-R68M
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Power circuit (EMI noise filter for power line)

SRF7038A-132Y

o Features: -
'i ¢ High current (Rated current from 3A-15A)
¢ High common mode & differential mode

impedance (Max1300Q@100MHz) z

SRF7038A series =
¢ Size 7.0*6.0*3.8

IMPEDANCE (Ohm)

10000
o Features: A\
i ¢ High current (Rated current 5A) B b —
+ High common mode & differential mode 3wl e Difersnial Wode
. impedance (Max700Q@100MHz) 2 =
SRF9045A series P @ E T
¢ Size 9.0%7.0%4.5 ‘“;
i
1 10 100 1000
o Features: . o a
'i + High current (Rated current from 6A-8A) 1000 Common Mode :%\é 1]

¢ High common mode & differential mode
impedance (Max1000Q@100MHz)

¢ Size 12*11*6.0

al Mode

v i

100 £_/ Differen

SRF1206A series

Impedance (Ohms)

High common mode & differential mode noise impedance to

suppress the EMI noise on the power line. 1 10 100
-~ - . X Frequency (MHz)




Magnetic products (CMC for power line)

-3,

Comparison with competitor’s

7*6mm size

12*11mm size

SRF7038A
SRF9045A
SRF1206A

Bourns
SRF7038A-701Y

TDK
ACM70V-701-2P

Bourns
SRF1206A-701Y

TDK
ACM12V-701-2P

Rated current
4A

Rated current
4A

Rated current
8A

Rated current
8A

Common mode impedance

Common mode impedance
7000hm @ 100MHz

Common mode impedance
7000hm @ 100MHz

Common mode impedance
7000hm @ 100MHz

SRF9045A-701Y

ACM90V-701-2P

7000hm @ 100MHz
Cost Cost Cost Cost
Low High Low High
9*6.5mm size 12*11mm size
Bourns TDK Bourns TDK

SRF1206A-172Y

ACM12V-172-2P

Rated current
5A

Rated current
5A

Rated current
5.5A

Rated current
4.8A

Common mode impedance

Common mode impedance
7000hm @ 100MHz

Common mode impedance
17000hm @ 100MHz

Common mode impedance
17000hm @ 100MHz

7000hm @ 100MHz
Cost Cost Cost Cost
Low High Low High
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CANBUS/CANFDE: OB 4AHF R (IR HBIR+TVS)
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CANBUS/CANFDE: OB 4AHF R (IR HBIR+TVS)

CANBUS (ZEZ/NT1Mbps) :
BournsILAL LB, % /EIEC62228-3 Classl:

SRF4530A-510Y:
JA~F: 4.5%3.2*%3.0mm

J&{H: 51uH

SRF3225TAC-510Y: Common Mode Choke ( CMC)
JF: 3.2%2.5%2.0mm *  SRF4530A

JEfE: 51uH

SRF3225TAC

CANFD (GEZ2Mbps) : SRF3225TAFD 32

Bourns3E A5 B 8%, 3§ /£ 1EC62228-3 Class2: — .
SRF4530A-101Y: ol ! f

R~f: 34.5%3.2*3.0mm

J&{H: 100uH o 1 10 100 reaseney (oo
SRF3225TAC-101Y: Ho— = iclassll ! =

R~F: 3.2%2.5%2.0mm 20 === class I

JB{H: 100uH — T=itss| : = /

CANFD (GEZ5Mbps) : =
Bourns3EAR B B Ji% JE IEC62228-3 Class3:

SRF3225TAFD-101Y:
JR~F: 3.2%2.5%2.0mm
J&{E: 100uH

DCMR (dB)

IEC

Eg. Criteria of Ssd21 of CMC by IEC.
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Automotive CMC Common parts

CANBUS (EZF1Mbps) , 51uHILIEEBER FHEIEC62228-3 Classl:
45%32+3.0mm size: SRF4530A-510Y (TDK ACT45B-510-2P-TLOO3) *
3.2%2.5+2.0mm size: SRF3225TAC-510Y (TDK ACT1210-510-2P-TLOO)

CANFD (ZF#FE2Mbps) , 100uHILiRE R, #HEIEC62228-3 Class2:
45%32+3.0mm size: SRF4530A-101Y(TDK ACT45B-101-2P-TLO03/ACT45R)*
3.2%2.5+2.0mm size: SRF3225TAC-101Y (TDK ACT1210-101-2P-TLOO) *

CANFD (EZ*5Mbps) , 100uHILiEH R # EIEC62228-3 Class3:
3.2%2.5%2.0mm size: SRF3225TAFD-101Y (TDK ACT1210D-101-2P)

BIKILAKM 100M Base-T1Hy 4% E B (Broad-Reach technology)
45x32+3.0mm size: SRF4530AB-201Y (Cross to TDK ACT45L-201-2P-TL000)
3.2x2.5x2.0mm size: SRF3225TABM-201Y (ACT1210L-201-2P-TLOO)

T Ik LA M 1000BASE - T1 i A& E % :
SRF3225TABG-101Y (TDK ACT1210G-800-2P) 3.2%2.5+2.0mm size

A2B(Automotive audio bus)Z 3 F 55 Lk Ay A% B R
SRF3225AB-101Y (TDK ACT1210L-101-2P-TL00)3.2%2.5+2.0mm size

USB2.0 & USB3.0 (90ohm @ 100MHz)
SRF2012A-900YA (TDK ACM2012-900-2P)
SRF4530AF series for Flexray communication

USB2.0 & USB3.0 (90ohm @ 100MHz)
SRF7038A-701Y/132Y (TDK ACM70V-701 4A)*
SRF9045A-701Y(TDK ACM9I0V 5A) & SRF1206A-701Y(TDK ACM12V 8A)

BOURNS'



Magnetic products (CMC for Canbus/CanFD)

Parameter comparison (51uH for Canbus)

4530 size
Bourns TDK Murata
SRF4530A-510Y ACT45B-510-2P DLW43SH510XK2
Temperature Temperature Temperature
150C 150C 125C
Rated current Rated current Rated current
230mA 200mA 230mA
Cost Cost Cost
Low High Mid
3225 size
Bourns TDK Murata
SRF3225TAC-510Y ACT1210-510-2P DLW32SH510XK2
Temperature Temperature Temperature
150C 150C 125C

Rated current

Rated current

Rated current

200mA 200mA 200mA
Cost Cost Cost
Low High Mid

BOURNS®




Magnetic products (CMC for Canbus/CanFD)

Parameter comparison (100uH for CanFD)

4530 size
Bourns TDK Murata
SRF4530A-101Y ACT45B-101-2P DLW43SH101XK2
Temperature Temperature Temperature
150C 150C 125C
Rated current Rated current Rated current
200mA 150mA 200mA
Cost Cost Cost
Low High Mid
3225 size
Bourns TDK Murata
SRF3225TAC-101Y ACT1210-101-2P DLW432SH101XK2
Temperature Temperature Temperature
150C 150C 125C

Rated current

Rated current

Rated current

150mA 150mA 150mA
Cost Cost Cost
Low High Mid

BOURNS®




dB

S-Parameters(Sds2 T§>

B IEC62228-3
-20
-30
-40
-50
e SRF3225TAC-101Y
©0 e SRF3225TAFD-101Y
70 ———CAN-FD Class |
-80 ——CAN-FD Class i
-90 ———CAN-FD Class Il
-100
0.1 1.0 10.0 100.0 1000.0 10000.0

Frequency(MHz)

s ey
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S-parameters (Sdd21)

Sdd21

IEC62228-

B 1 5

e==SRF3225TAC-101Y

e SRF3225TAFD-101Y
-10
e CAN-FD Class ||

-12
0.1 1.0 10.0 100.0 1000.0 10000.0

Frequency(MHz)
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dB

S-parameters (Scc21)

-10

-20

-30

-40

-50

-60

0.1

IEC62228-3

e SRF3225TAC-101Y
=== SRF3225TAFD-101Y

CAN-FD Class |

———CAN-FD Class Il
= CAN-FD Class ll|
= CAN-FD Class IV
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Frequency(MHz)
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SRF3225TAC

37

Grey: Bourns SRF3225TAC recommended PAD layout
(on datasheet)
:[ 06 | 12 Black: Bourns recommended PAD layout (new)
Blue: Bourns SRF3225TABC Terminals
Red: TDK ACT1210 Terminals

2.8

24
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Common Mode Coil for Signal line _ Ethernet

Bourns CMC for 100BASE-T1

common
120 nH 100 nF
LAN TRX_P mode _choke o
ey i
Tranceiver | TRX_M ESD T aaas I 1
] i
Tt 100 nF
u IR o] [Jom
47 pF .
;I; 100 kQ == 47nF
L a7pF . o ol
,I, Eg. Typical 100BASE-T1 circuit: P

Common Mode Choke ( CMC) .
* SRF4530AG-201Y : Size 4530

IC Reference design: Broadcom, BroadR-Reach

* SRF3225TABM-201Y : Size 3225
IC Reference design: NXP

BOURNS®



Ethernet (BroadR-Reach)
Bourns CMC vs OPEN Alliance limit:

OPEN ALLIANCE 100 & 1000BASE-T1

Sds21

0

20 — O pen Alllance 1008ase-T1
40 w— Open Alliance 1000Base-T1

S -60
w——SRFI22S5TABM-201Y

B0
100 SRF3225TABG-101Y
120

1.0 100 100.0 10000
Frequency(MHz)
Sdd21
0
1 — Open Alllance 1008a3se-T1
Open Alllance 10008ase-T1
@
e 3 w—SAF3225TABM-201Y
4 SRF3225TABG-101Y
5
10 100 1000 1000.0

Frequency(MHz)
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Ethernet (BroadR-Reach)
Bourns CMC vs OPEN Alliance limit:

S5cc2l
o
10 Open Alliance 1008a%5e-T
20
w— Open Alllance 10008ase-T1
8 -30
-

—

. "“-\.\ e -
—
=

-50 e SRF3225TABG-101Y
-60
10 100 100.0 1000.0
Fregquency|MHz)
Sddi1
o
5
—— Open Alliance 100Base-T1
10
-15 7\ ——Open hlliance 1000Base-T1
o
@ .30 -/
a5 — SR 3225 TABM-201Y
-30
SRF3Z25TABG-101¥
35
a0
1 10 100 1000

Frieg Llr}l'l(_l,-l: MHz)
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SRF3225TABM / SRF3225TABG

3.7

Black: Bourns SRF3225TABM/SRF3225TABG recommended
I o PAD layout (on datasheet)

Blue: Bourns SRF3225TABM / SRF3225TABG Terminals

Red: TDK ACT1210L / ACT1210G Terminals

2.8

24
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SRF3225TABG-101Y vs Murata DLW32MH101XT2

3.7

L [}

|} | |

| | Black: Bourns SRF3225TABG recommended PAD
layout (on datasheet)

2.8 I 0.6

0

24
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Summary

3.7

2.8 I 0.6

24

* This recommended PAD layout can be
used for both Bourns SRF3225TAC,
SRF3225TABM, SRF3225TABG and TDK
ACT1210, ACT1210L, ACT1210G
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S-Parameter & Winding Outline Comparing Between Bourns SRF3225TAB-201Y and TDK

ACT1210L-201-2P-TLOO

Trl scc2l Log Mag 10.00ds/ Ref -40.0008 [F4]

-10.00

B R B N

50.00

300.00000 khz
500.00000 kHz
1. 0000000 mMH2
5. 0000000 MHz
10. 000000 MHz
50. 000000 MMz
100, 00000 MHZ
500, 00000 MH2
1. 0000000 GHz

-16.943
r2l.
-27.
-40, 698
-44.
-52.
-52,
~36.272
-35.456

70.00 o

|Sce21|

0

1Scc2i) /a8

ACTIZ10L-201-2P-TLCO

S %

Frequency/Hz

P s0d21 Log Mag 1.00008/ Ret -3.00008 LF4]

0.000

i

1 300.00000
2 500.00000
3 1. 0000000
4 5.0000000
g 10. 000000
7
8
9

L

. 000

50. 000000
100.00000
500. 00000
1. 0000000

kH2
kHz
MKz
MH2
MH2
MH2
MHz
MMz
GHZ

-0.326% de
-0.3174 de
-0.3086 de
-0.3219 de
~0.3634 de
-0.789% de
=1.1900 dB
-3.5012 de
=5.7507 de

-6.000 7 A

=

o PAR<Y

|Sdd21| /dB

ACTA200L-20127-TL00
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Foot-Print and PCB Pattern Recommended Comparing Between Bourns SRF3225TAB-201Y and TDK ACT1210L-201-2P-TLOO

i 040 1.60

TDK ACT1210L-201-2P
Recommended PCB Pattern

Bourns SRF3225TAB-201Y
Recommended PCB Pattern

i
'Y
- 108 |- o}a} 350

| —2a—

440

r——1055|—- -—‘oesl—-
f i 3

1.00 j
[ %:io 075 Recommended Co-layout
255
[ ] BOURNS:SRF3225TAC series (Green)
L 0_};5 oy S TDK ACT1210's PCB LAYOUT ' -
1 130 0.40
Unit: mm !‘ .
Bourns SRF3225TAB-201Y O_J—4000 P somog 55058
DR TOP VIEW : F |
ra——— 4 1000 ————
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Thank you!




