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CMOS 0.18um F4< o]83e] 1.8V supply voltaged 4 6Gbps ©]49 Ae&EE 7HAw 12 demultiplexer(DEMUX) 2
THEAT & FAETE 93l Current mode logic(CML)¢] Flipflopg AFE-3dIlon F714Q Fa&4E Y& Hohd
On-chip micro stacked spiral inductor(10x10pm*)E AMEsldch & 12719 QI EE Ab&dte] 1200pm” o WHZIIe=
Inductive peaking® &3& Jeld 4 9Av} Chipel AL wafer’yH| 2 28389321 Micro stacked spiral inductor?} &
1:2 demultiplexers} 1710] $l= 122 demultiplexerS ¥ alde] =351t} 6Gbpsol Al &4 72 % Micro stacked spiral inductor
£ 1:2 demultiplexer”} inductor® AFE&A] & FxRUY Eye width7} 9% A E 71882 3 Jitter7t 43% 8= 7438}
of MHAEA7F Y&S st An 8L 7168mW, 6Gbpsoll A2l Eye heighte 180mVE S = At

Abstract

A 6Gbps 1:2 demultiplexer(DEMUX) IC using 0.18uym CMOS was designed and fabricated. For high speed performance
current mode logic(CML) flipflop was used and inductive peaking technology was used so as to obtain higher speed than
conventional Current mode logic flipflop. On-chip spiral inductor was designed to maximize the inductive peaking effect
using stack structure. Total twelve inductors of 100pm’ area increase was used. The measurement was processed on
wafer and 1:2 demultiplexer with and without micro stacked spiral inductors were compared. For 6Gbps data rate
measurement, eve width was improved 7.27% and Jitter was improved 43% respectively. Power consumption was 76.8mW
and eve height was 180mV at 6 Gbhps
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[I. Demultiplexer?} inductor A4

1. A block diagram I} S&g
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% 1. 1:2 demultiplexer 25 clojo{ 124
Fig. 1. 1:2 demultiplexer block diagram.
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Lt. Proposed Current mode logic(CML) latch
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Fig. 3. Latch with micro stacked spiral inductor.
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2. Design micro stacked spiral inductor

7t. Micro stacked spiral inductor and modeling
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Fig. 5. On-chip spiral inductor.
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6. On-chip spiral inductor using multi metal line.
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Table 1.

MAE LME QIEE 2| AN A
The Spec. of designed spiral inductor.

Inductor#l Inductor#? Inductor#3

100um”
lum

100pm”
0.5um

0.5um
45

area 10011m2

W 1lpm

S 0.oum
tun(H ) 25

0.5um

metal level | mZm3mdnmbmo | mZm3mdmbm6

inductance®]
Hl8 & inductance&
2 ¥9 inductance®E dnA T
A3 inductorell  H 5}
inductor7} ¥ 2H& WAE 2FA|EHA
Inductore] A= 134 7]’01 37H94
detAh. 4 inductor= W

e

o] w#sh=

23} inductor®
o

3t
L

lo,

X
t
g
—~
D
N
%
§
D
N
-1—4
of
N
N,
Ol
—‘—l
D)
d
=,
9
M
o

4
g
il
A
N

°
5’

O,
5

.
gt

o)t
)
2,
(i)



20084 53 MR}

Okl

_______________ -7
§ C T
! IE '
; Il |
i |
| |
\ b N |
("BXI==_=_ R\; Ls 1 — (‘ze
Coub1 == % Riub1 Coupr™F 2 Riunz
L
a8 7. LME 2dE el -model S7HE 2
Fig. 7. m—model equivalent circuit of spiral inductor.
E 2. SimulationZ2 S8t inductore2l Ls, Redt
Table 2. The measurement Ls, Rs of inductors in
simulation.
freq=2GHz Inductor#l Inductor#? Inductor#3
Ls 0.8579nH 2.40mH 0.3187mH
Rg 5.169% 16.449Q 24568
Q 2.607 2.299 2.039
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1. Micro stacked spiral inductor2] A&+ g8l £X

Inductor®] A2 Magnachip CMOS 0.18um 34 -&
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Fig. 8. Inductors layout pattern for measurement.
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Fig. 9. The environment of inductor measurement.
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2% 10. inductor?l de-embedding modeling
Fig. 10. De-embedding modeling of inductor.
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Voltage-controled oscillator(VCO)9ll AF&% = inductor
= QFtel VCOe Asd 93-S wAA HAlyk
current mode logic latch® loadZ A%+ inductor]
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Table 3. The measurement result of T—model parameter.
freq=2GHz | Inductor#l Inductor#?2 Inductor#3
Ls(pH) 716.61 1445.81 208.12
Rs(Ohm) 435 91.3 19.8
Cs(fF) 18.0282 16.0364 9.43
Rsub1(L) 3855.22 8575.02 8639.23
Rsub2(R) 4996.29 7683.68 4796.68
Cox1(fF) 7.0162 19.5703 46751

B Cox2(fF) | 6.6706 14.6359 0.1934
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okx Z2A% inductord parameterdgtS ©]83 7w
~modelS A-83Fo] Cadencerl spectre toolol A 1:2
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248 g 113 22 A ZWeH o test
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st 2Asgtth 122 demultiplexer®] data input<
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Fig. 11. The environment of 1:2 DEMUX measurement.

a2 12, 1:2 DEMUXE] chip AR -
Fig. 12. The chip microphotograph of 1:2 DEMUX,
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Fig. 13. Eyediagram of oconventiond 5Gps 112 DEMUX
OUIDLL.
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14. bEye—diagram of proposed 5Gbps 12 DEMUX
output.
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15. Bye-dagram of oonventional 6Gbps 122 DEMUX
QUIPLL.
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16. Eye-diagram of proposed 6Gbps 12 DEMUX
output.
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Table 4. Compare eye dagram of conventional and

proposed 1:2 demulitiplexer.

Input data rate 4Ghps 5Ghps 6Ghps
Conventional | €ve-width | 459.11ps | 359.12ps | 280.32ps
DEMUX jitter 682ps | 68lps | 7.99ps
proposed | eve-width | 472.70ps | 373.23ps | 306.06ps
DEMUX jitter 454ps 4.46ps 4.52ps
eye-width S7H& 2.97% 3.93% 1.27%
eye—jitter A& -33.38% | -34.47% | -43.43%
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