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KING CORE ELECTRONICS INC.

TRADITIONAL

Common Mode Choke, Wound chip type
(KC p/n.WCM-2012HS-900T for HDMI & USB 3.0

or equivalent other brand )
VS.
INNOVATIVE

Common Mode Filter, LTCC multilayer ceramic type
(KC p/n.CMF-2012-2G45-32T & CMF-2012-5G-35T

for Much higher speed differential transmission line)
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Shapes and Dimensions
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S-Parameters Performance

Differential-mode Insertion Loss (sdd21)  1.Traditional USB 3.0 or HDMI
0 common mode choke cut-off
%ﬁs"‘\___.__.ﬁ | signal frequency only up to
N N ™ 5~7GHz, which can no more
RN been used .on much higher
speed version in future, such
as USB 3.1 ~ HDMI 2.0...etc.
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‘\.._7_,../' 2.King Core CMF application
—— WCM-2012HS-900T range can up to 10~”20GHz in

4 |- —CWMF-2012-2645-32T Signal Fail future much high speed

= CMF-2012-5G-35T . . .
differential signal

| | | P
-3 transmission interfaces.
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S-Parameters Performance

Common-mode Insertion Loss (scc21)  1.King Core CMF is designed to
suppress GHz common mode

_2 r\A\\ T noise, which may have near
10 \ \(" \ field interference to sensitive
Py N\ _—%__| antenna signal receiving, such
0 , A 4 \ as GPS 1.575GHz, Wifi 2.45 ~
O e \..f \ )4 Y  5GHz...etc, or solve other
© '30 \[ \‘ / EMI/RFI interference.
35 v \ /“; 2.Application interface cover
40 pal L /;-x l,/"’ ~"::gffﬁ1;:§§${ USB 2.0 ~ 3.0 ~ 3.1 ~ HDMI ~
_45 |_Superior Y eenst’ B DVI ~ SATA 3.0 ~ Display
50 2o SOpE more A Port ~ Thunderbolt. King Core

CMPF’s noise suppression effect
much superior in frequency
Frequency (GHz) range 1.575 ~ 2.45 ~ 5~6GHz
compared to traditional

common mode choke.
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Pin Definition and
USB 3.0 Application Example
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c (S Ly _'_. | marking
I on top
| —L— ! (3) Single Input @ @
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I = I
| ! Single Input
| SSTX. USB3.0  C49 |[0.1uF __ SSTX. 4 CMF 2 4 SSTX.- l Port 6)
| 3 _'J%'L_F 1 |
| SSTXs USB30 CS0||0.fuF  SSTXs p | 4 -"ff’“u 6 | 5 55T+ |
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I 3 I
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: = | Outer Terminal Paste
_______________________ : Single Output
(Port 3)
KI" C King Core Electronics Inc. Single Output

(Port 4)

¢ www.kingcore.comtw ¢




Test Sample:

CMF-2012-2G45-32T

Eye Diagram

IFBW 70 kHz Stop 19992999158 GHz

Eye/Mask Rize Time |20-80%

vig)2) %]

ES071C [ Trace [l | || stop _
o " TDR | 1 'I | S ] Eun I | Sinele I il
o Eve Control Bit Pattern Rezultz
o Twpe |PRES w | One Lv. Rize Time Def.
- Draw M azk 20-80% w
E Pattern Length | 2~13-1 bitz » | Zero L. _
TDR/TDT ye ——

Data Rate

Export To
5

Rize Time 53.41 ps ~
Fall Tirme 53.41 ps

Jitter B 161 ps

Jitter p-p - 3.255 pz
Crozzing | 5000 %
Opening | 0.9838

Signal # M B1.67 »
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Appendix

SMT Choke

PCB-CMC

Qutput signal
4 3
%é
2 1

Input signal

SMT choke schematic symbol

Mo connect pins

Qutput signal
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— — 5~8 %
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Input signal

PCB-CMC schematic symbol
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Signal Integrity and Common-Mode Rejection Performance of PCB-CM

Appendix

Board Name

CMC 1

Eye Diagram
@ 5Gbps PRBS
(Vep=1V)
Eye Height/Delta 740.8 mV 683.8m\/ -7.69%
Eye Width/Delta 191.0ps 1836 ps/-3.87%
CM Neise/Delta 8922 mV 443.3mV / +50.3%

Test PCB-CMC S-parameter Measurement vs. Simulation

S-parameters (dB)

Solid: Meas.

Dash: Simu.
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Appendix intel)

PCB-CMC Impact on Common-Mode Radiation

Case 1l ‘

USB3
Reference Termination

cable
test board /_\_/ board

[Sec2| (dB)
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Frequency (GHz)
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UsSB3
PCB-CMC cable Termination
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test board /\/ board ok
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