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ABSTRACT

In this paper, We have designed and analyzed a characteristics of backplane channel having 40 inch strip line
length of four lanes and Flame Retardant four (FR-4) material, and have designed 40 Gb/s Receive and adaptive
equalizer and its high-speed equalization algorithm using the backplane channel characteristics. For 40 Gb/s
high-speed data communications pass through the backplane, a 10Gb/s 4 channel receive & equalizer with DFE
except for FFE was proposed. This receive and equalizer meets the requirements of the IEEE Std P802.3ba
standard-based receive equalizer to implement equalizers on the receive end of a 46 inch length’s backplane

channel.

I.M B ol2F /3lr] % Aelch F8 e A
714 A% Adwd FA0lr siAA, o, Al

(mechanical, thermal or material)S A2|3}7] ¢

IEEE Std 802.3ba draft2.2, “CSMA/CD Access o
ok ool WiEQl oJulE EFEIBA WL

method and Physical Layer Specifications,

Amendment”°l4&= 40 Gb/s Electrical backplane
Ethernet (40 GBASE-KR4)'& 43tz glck
E4 oltyld sl eolryl HEHYI MAC
(media access control)9] BAJGFTHOEA 7[&E oY
U 55 o]g3te] WMEHRIS S A e

dla AztEled, 200391149 IEEE 8023 BESG
(backplane ethernet study group) %¢l, 20043 34
BETF (backplane ethemet task force) &<l ¥ &
AA e g FFEsPt AAE

10 Gb/s IEEE Std 802.3ba 40 Gb/s Ethernet

# I dTE AARAN 2 ArElaTalEde) T 4AZIe/hiAsle) dee e S dFeRE 23Y Atk [(FARe

3. : 2008-F-017-01, A= : 100Gbps & o]iyl & <7

157

* FFalgAldTel Bleuled Tt BAdr|edd Ty BYdT (cryang @etri.re.kr),
** RS AlATY AT $AEr el Td ATy, BAt
EEHE D KICS2009-10-508, Az} 120104 10€ 304, HEE=TASAAL: 20100 29 109

197



283 =2 7] *10-02 Vol. 35 No. 2

1

N

>

(40GBASE-KR4) EZAel oJstH 13 134
< dEAQl AFA LA 40 GhsE 2& AF
< 10 Gbjs x 4 AdE o]4sle] dole g 2$3)
=l 2} 40 A (36 A} 2EF st 2 al
Z Zel9) 2 k¥ sl= 2 2 x AYE)Y A2d
Wl Hd& 10”BERE AFsEE: 273w
aurt dolge] A2 YT Ho2 o)A
Hw, HA Alxwe] dHdAE 100 258 Fe
tl ol3d oA Hol= 4 HloRE FAEW,
1 9l (lane) & <F 10 GbsE AZshA Hch o]
o Ade] ALZ Alrdelld A Ad EUA
AE9 HRAREA (return loss), 4344 (Insertion
loss), ZZAEF (crosstalk) 58] o|&3le &
#elolld feisle aEAET HESd ol 4
E7F 7] (inter-symbol interference, ISI)7} A43}
A =3 IST ARl gk dge] =] A
AFHo R Aol dHe] AsE B}
olelfug AxHe] Aeg A3pAA A3} =
= Ao VR of3E v|X|A Hct

MEHQl Aol 7P ddE viXle 240t
573} (near-end crosstalk, NEXT) A3} =t
13} (far-end crosstalk, FEXT) A ¥olt} o} F =
B2E37 AQRLE A (itter) S L] A7)
Z} eye-openel|l F¢& FA Hrk JubHo=z F3F
714 o] RUE]elA ololrt R dele F
¥, & A Hola MEE et (sampling time)S
HEF g Ao} gt o714 A Helzhz
3= 7L on-time sampleo] Sl Y& ofvldie}
Z olo] 9 (eye-opening)e] FHul7} He HA=
o] YAjellA] ool FHwh 2] 22y (vertical
opening) & ZA & Zeolth

I¥ 2& ARxea) Ye duk Ardeld A
dolele} Ad-g £3st A7 olo|r) 23l ez
vehbes 2AE vehlz, I¥ 32 fAslA 53
71E E3te] RA FAAE epd Aolch

Transmitted Backplane Receive Received Dat
Data [ | channel [T adaptive [ eceived Lata
equalizer

Transmitter

Clock data
recovery

Receiver

8 1. A% Azd] B8 72
Fig. 1. Block diagram of Transmission system
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Fig. 8. Structure of conventional DFE (T/2 block from
Fig. 6)
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Fig. 9. DFE Structure (adaptive delay block added to Fig. 7)
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Fig. 14. Configuration of Transmitter and receiver Simulator
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Fig. 16. Attenuation characteristics by FR-4 backplane
strip line length according to the frequency.
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Fig. 17. Pulse response characteristics of backplane channel
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ADS :
BER :
CST
DFE :
FBF :
FFE

: Analog to Digital Converter
Advanced design simulator
Bit Erorr Rate
Computer Simulation Technology
Decision Feedback Equalizer
Feed-Back Filter

: Feed Forward Equalizer

FR-4 :Flame Retardant 4

ISI : Inter-Symbol Interference

IMS : Least Mean Square

LPF : Low Pass Filter

MAC : Media Access

MSE : Mean Square Error

PRBS : Pseudo Random Bit Sequence
RLS : Recursive Least Square

ZF : Zero Forcing
ZOH : Zero-Order Hold
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