®* B T EEZ M F RS TP VRN T RK

=>1
‘1

Low-Power High-Speed On-Chip Bus Design with

Minimum Spacing

e 2 ¢ 24 J»
X;H jL i . @*E\%

hEFE RO T K



B EC)RFEZ MH F R L PP IV TRKR
Low-Power High-Speed On-Chip Bus Design with Minimum
Spacing

Boypod i EFRE Student : Ken-Chia Hsu

iR PP F &4k Advisor : Chau-Chin Su

AThesis
Submitted to Institute of Electrical and Computer Engineering
College of Electrical Engineering and Computer Science
National Chiao Tung University
in partial Fulfillment of the Requirements
for the Degree ofMaster
in
Electrical Control Engineering
October 2013

Hsinchu, Taiwan, Republic of China

P XN R -pR & L



"

BB RFEEZ M FF S NIRRT BRR

-\

N
H
o+
S
—nu\(
p
S

I FRE DR F R

’

I IR CRR N S N - Sy

T
_"'

A F A - B B AR RIS LS 1P R T AT
Fm BRb o At F e 1 RERY ﬁ&ﬁi RH P R N =L S NI
R ERATMERTF A oA TR TEMER T TH 2 S rE PR EL
oo 5T RFELMETBZ T ¥ RPN 54 r By ¢ R RRm o
PLOTEE B wﬁg 4\: ?@ﬁ BT T ,}1 4= q 53 o F LA (PR BN L B Pf}\ e gt 2E
’Eﬁ I e p\fﬁﬁ%&’r PR E DI FIx 3 ) g ?‘ % 8=k} ? i R ISH AR o
R ISI PRl 82 40 & Seqn 18 1 510 B ohT R o 0 SR IR W B DGR I
BLAEE o APl R SR H S E R R e

2
m

F=
=
v\%“‘
B
"1\?1-'

A2 2 TSMC MSGO0 #l4z# (7 » 4% v 3 & 4 1V TT corner T Tl v &
2Gbps > # F 42 5 5.38mW > & 7 B g ff A Imm? (Immx1mm) o

MAET: £ P PRI KB FSTR B BB M E B



Low-Power High-Speed On-Chip Bus Design with Minimum
Spacing

Student: Chia-Ken Hsu Advisor: Chau-Chin Su

Institute of Electrical and Computer Engineering

National Chiao Tung University

Abstract

This thesis proposes a low power on-chip bus with minimum spacing. The supply
voltage is near the threshold voltage of MOSFET to reduce the power consumption. To save
the chip area we use minimum spacing, but this arrangement will increase the coupling
capacitance between wires. With the increasing of coupling capacitance, jitter which due to
coupling effect becomes more and more serious. This thesis proposes a partial shielding
design. It protects wire from couple effect as fully shielded bus but with less loading. The
less loading from ground shielding alleviates the inter symbol interference. The compromise
between coupling noise and ISI effect can be optimized. It lets the bus be protected
appropriately to be free from coupling jitter. At the same time, lets the power consumption
decrease and data-rate increase with loading decrease.

The chip is implemented in TSMC MSG90nm process, and the supply voltage is 1V. At
TT corner, the data rate is 2Gbps. The total power is 5.38mW, the chip area is 1mm?
(Ammx1mm).

Keyword: on-chip bus, bootstrapped circuits, shielding insertion, low power consumption
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s(t—nT)=s(t, —nT)+(t-t,)s”(t, —nT) (4.19)

r(t) = i a,[s(t,—nT)+(t—t,)sV(t, —nT) =s(t, —(n+)T) - (t -t )sYt, —~(n+DT)]  (4.20)

BEFAPEX AT AR TR Vi
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n=—w0

oalb & 3T ) M+ T +4) AT {t -on+) T (
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a,(t, 4 Bt NF s) W, 8 T4UY alst nT[(t -0 T(  (421)
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