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Abstract

This paper describes a high speed interface circuit using redundant multi-valued logic for high speed
communication ICs. This circuit is composed of encoding circuit that serial binary data are received and
converted into parallel redundant multi-valued data, and decoding circuit that converts redundant multi-valued
data to parallel binary data. Because of the multi-valued data conversion, this circuit makes it possible to
achieve higher operating speeds than that of a conventional binary logic. Using this logic, the proposed 1:4
DEMUX (demultiplexer, serial-parallel converter), was designed using a 0.3bum standard CMOS technology.
Proposed DEMUX is achieved an operating speed of 4.5Gb/s with a supply voltage of 3.3V and with power
consumption of 53mW. The operating speed of this circuit is limited by the maximum frequency which the
0.35um process has. Therefore, this circuit is to achieve CMOS communication ICs with an operating speed
greater than 10Gb/s in submicron process of high operating frequency.
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Fig. 1. Basic structure of 1:4 DEMUX.

33



34

2% 12+ RMVLS o]-4% 14 gEEZdre 7&2
Fzolth o] HEEHAE 4789 & 7] (integrator)

2 FHAY. ARsle oldelHE Awel WA

ox dHeleE Al Z AR F2 Fiire
18 dlole] AHEl&9 1/4 g2 7Hd 74 AR =
el HEF7] Bt F HIES dHolH & 2=
ol & =33l 0, 1, 2 ¢ 3x o€
(3-valued data)® AAT}h BHol oA 3% g2
AP Y olA dHeolel2 Mg}
RMVL2 dlolg] W&#AALe 1 g3 2o, 3% dHolH
7F 0oyt 29 of 23 A= ¥R -0 1-12 #4F
AR HEL 3% dolH7t 188 s o, o) Axe
¢ g ARy A o] 2Pk odF Fof ¢
AE7) Ast 1-0 oy 0-0 & M A AR
717F 34 o= 132 72 o of HEVE 0-1 @2
7RIk, whefo Qi A 13 (o] whESiA JEhtE
71010101010.." % Z2 A &x] HAE7|e 49 FE
77t gnkE gs M2 5 g7 dEd Z94E AR5
F gtk d 43 13 09 wEQ AL A
g A7 A7t webd, 48 dely 0-0°)}
1-19 F8-& 7Aof gk 000t 1-19 sjEo] &
7)ol 9 e AATL A9 o] HEe] qlYeR
Soje A 5 HAREE Uy duE A AE
Z 4 3ok = 99 v o HgalA AEE
2z Hed Hl o] ¥l
of oA wA ¥ & o]
g e, . wheEkA
[ FeA A2 3t .o F =
A,z RESE @ EF7] T 2 A9 g
o] E 9ol B thA] EE A 5o 99
dlolE 9 H4o] dojrdtrt oy
29 FuAzte A + gl

0

oo o

o]

-
L

kl

bl
=
=1

i
tlo

PN

L=
5. 2~
I

Wy

O
w0k e -@ :“

e

>

HIGH

Previous Integrator
Comparator

Latch
Accumulator

_ Buffer
t
utput

Decoder

Input
—

Binary Encoding Decoding

a8 2 FHEVe EEME

Fig. 2. Block diagram of integrator.

(130)

o™ xetE =8 Xl(Journal of IKEEE) Vol. 10. No.2

# HE7le] BEEARott HAEE FHIR,
7] (comparator), Xl (latch), & 2.71(decoder) &
Adoh FHIzE o dolHE dPwol 3 gl
HE ¥gss £33 d9g8 ok varle 7 A9
High, Low 7]&#ste2 d¢|E6& vlw3dt, High ¢
Low? AdE #XE Fd) Hariz Mg B3
7]& High, Low @& nlgoz ¢ o AHEY) e o
E 39 Ao wet o] oz WG

2% 3 HEV|o AlgEE FHIRY o] 29 g
olWAEE Yepirl 4 FFo o] Aeojdch
A2 Cle FFo) Lowd W duFA

(precharge)¥ 1., &3 o] Highelx ¥3 dHolg7} 1d
o) WA (discharge) Bt C17% C2& Z%°] Highd
o dddc Cl AAANHE C2 ARG b$
Z7] wjEe] MEH Tre]A 37 oo wWE Mg
o] o]F)ch ellA Hdt wpe} 3ol 3X4 dHolH
AL 2 R AYFd o8 ZAEL == B
9 WL MEY FANA == A9 A st
o, FEFE == B ge A%k C1 A
ANE 2~ FHHo g2 4 Fugok FFAA 274
o&s8l7] Wi C1 #AFAE Y HAE 7PHxoz
o] Fojxtt C19 g2 9% dold #HY 0-1, 1-0¥
o =% A9 3X ol 1 & VM & J=E HAAI
o} o] 3tel ZA & HSPICE Al&deldS F3lod A
Aok £33 A9t AAL of 29 A FALE

oS E AT C29) ol #7] @WEel C29 A
ge AA ARNBaY sdzug Aelsd A F
Hol 9B Witk et ABeIHE B o A

e Aeoli= 3x dojejg FE3tr)e F&3I A
o Fg F7)9) %70 Clo| dnEAHY] W&o
HE 2o HAA ERXXEE AL E 247 %)
gk g2 mu st FeFr] B Halr]e] 3%
4e dloleE ol zke] 1, 0o WMFFC o] HR
e AEF7] FA A 1, 2=y B
gt AHFAR HaES 71& 73kl High

2 AE el F telM g

9} Low2 Ago 7
oY, gahy 7)E FEALe] oy A

s

>

o



s A&
Node A Node B
CLK / CLK
Data In h Quti
8 bit register I
h (2)
Sample Hold

Clock , | I | I
Data IN 1 1l0|1|0|1 1|0 [

a9 3. (a) ¥47]9 (b) ElojAE
Fig. 3. (a) Accumulator and (b) timing diagram.

29 4% 14 OEEEAAe) 2357) 828 Uehdd

E357) @A dolEE oty dA) vlo]g Y o] Ayt
UZF gel 433 AS, PRML (partial response
maximum likelihood)9} 22 LHFH &Y 27543

Aoz olgdy 1 o J%e Adas] 94
N ¥37) HzE Bgen SR55s Astgch 7}
BE5)7b %) GolA HEo)FY 9 gels e
nEg wasol oy dudl we Sz Wasih

Dacoder{odd) of Becoden(odd) of
integrator 1 Integrator 3
£ -
£ i £ o

=
L |

Outd

L

iel=
=

Decoder{even) of
Integrator 2

Decoder{even) of
Integrator 2

I 4. BE7)
Fig. 4. Decoder.

M. 22l Fsn AlZsolMd Za}
AAF AZE 0.35um T2 CMOS FA (Level 28)0l
Al HSPICE Al Ed#olA& &3sla] AZswon, DRC,
LVS, ERC# 3 3}k

CMOS 4.5 Gb/s 2lelmfolA

(131)

32 73 35

Vorages ()
=§—C‘.Nﬁ._

Vuttges ()
-

@ i S
e (i) (TWE)

3 5 14 JEEEA e A EHolH AT
Fig. 5. Simulation results of 1:4 DEMUX.

I% 5%

AT 14 JUEEAN 2548

el g ElelEl s 45Gh/s, 3 FagE 1125
GHz (four-phase)olt}. 23 8ollA Aete g& do)
B, 29 9% &%, ste2 43} dojgolt}. o 3
2 R 27 2475 FEEA ged =% 235
1ol AARZ7E EAFges, A3 APl AGHA
of MAFE ¥ 4 vk & A delE #HEEHEQ
45Gb/s ol e dERde] EHt FELY. 7
& 327t 45Gb/sel  doleE&  AlEy] s
2.25GHz®l &% F37F BaskAn, AAS d2e
s 20 A @R 1.125GHze) &3 Fu571 H
a3}l o]Z12 RMVLe] & CMOS EA& @”51
2o FETYS HAFT X 12 14 fHEZHEAY
FLEAS et 27 62 AAE 29 dolo}
ol
B 1 14 Y2e &9 5
Table 1. Characteristics of 1:4 DEMUX.
Supply Voltage 33V
Operating Frequency 1.125 GHz
Data Rate 45 Gb/s
Power Consumption
. 53.470 mW
(with output buffers)
Power Consumption
. 52.707 mW
(without output buffers)
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