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A B0-Ghb/s broadband amplifier in 0. 13-pm CMOS
technology
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Abstract

Mofivation

As ihe data capacily increases, ihe speed of oplical communication
sysbem has been ncreased from 40-Giv's (o 80-Gbi's. In addition,
the requiremant in high integration level, high yield, low power
oconsumption, and low cost ane more and more importan The
CMOS technology & probably the best candidale to achave these
goals. Howevar, the only problem is that the speed or bandwidth of
a MOSFET = limited dus fo the inherend parasitic capacitances
These capacitantes ang Cos, Cgd, and Cds, that ang mhgfent n a
MOSFET and can not ba avoided.

A usual way o enhance the transistor speed = shunt inductor
peaking. Lsing an inductor in senes with a biasing resistor. the
bandwidth of a common-source (&5) stage can be increasad by a
factor of 1.85. Therefore, the bandwidth enhancement ratio (BWER)
for shunl inductor peaking i 185, In the lRerature, olther lechniques
had been proposed with highar BWER. Ideally, the BWER for T-cod
peaking and shuni-seres peaking s 2 82 and 3. 46 based on soms
unrealistic assumphions, respéctively. By congidering a mode
practical casa, the BWERSs are dropped te 240 and 1.83, respec-
Trvely.

Here, an efective crcuil technigue, symmelric and asymmelnc
transformer peaking (STP and ATF), for gain-bandwidth product
(GBW) enhancemeni s proposed In a practical casa, this
lechnigue is the mosl effective method 10 enhance the circuil
bandwidth.

Wideband Amplifier Design:

To damonstrate STP and ATP, an 80-Gb's wideband amplifiar is
designed using 0.13-pm CMOS technology. Five cascaded C5
sligis argé desgned, and the input matching network & realized by
a shunt resistor. The 5TP is employed at the mput terminal, whils
ATP is at the draén terminal of each C5 stage With a transistor T of
110 GHE, the simulaled careul Bandwidih can réach a high valus af
B0 GHz (- 0.7=T).

Rasulls:

From the measured S-parametars, the crcuit bandwidth is T0.8
GHz and the ow-requency gain is 10.3 dB. The power consumg-
tian (PDC) 18 T9.5 W under a supply voltage of 1.5 V. The chp
area is 0,39 mm2, and the core area is only 0.05 mm2, The GEW
per DG power consumplion (SEWPDC) s 2.9 GHz/mWW





