0 4 (Al 5O b Jled 351958900 &0 03 7 BLoT FT s
L R R WY RSUCCT gUSPPN- O SN [XPTIREL U PRI gt - Nl

S yan o5 9 Nk e (SFlRRe o ol

}f&:’oﬁb

#* 56 Y s 1af \ 5l \ (P - s ‘e e
S50 Lrgw 9750 583 Ol pol 313 5g0 ¢ (Flo o (Sugodaw ¢ (ALH9S (Sugo Srsirr E Stk

Ot LT Cams o oDl 513T o&ils LT G dl g ¢G5y 038
_ _ YG)M—;O)QG
.Q‘j_\ c()\J.@J 4@3&.«" sl oKisls cé@ﬁj(‘,l& Al g cd]: a;;'

s . %

Soorena_z7@yah00.CoOM ¢_f ghuo &Niuus g5 B JIPY clris
ISSN: 2322-3146

http: //jnsee.sut.ac.ir

OFANYIY i oy oyl VP40 8 e Sl s 0)

OS>

Q\j&ﬁu\.ﬁ.ﬁ.\@ olas .\,5—)\45@5‘_;35)5 C,.aju.ow«:aj‘,».a Sﬁmg"_,:f‘_;\.hj\::'-b

Goals sleojl
6 Olge 4 2l 4 Vgame Slle ol g e oslizal ST il (sls odiS 45 s Jyl aid
o on 4 Jolis Glasisdp s der 31 Kos slajbrle U g dttd Soval JUsl Luliusl oSy 4 (U ol oS 2y 585
30 b 3,155 b 4 S 035 Bl () & i 35 0 oS 5 ke SOOI 5 Lgmeslin S5 ol e 05, E
L.ajLS.oo.\.‘AJL;.AKQb;.cgLASJ.;':,.»Q.;J::JU)}&A;&&;}\:)}M.J)'\:J.;@Sﬁmg;:f)b’-b e sl B8
rmwfc)w‘\fdw 3)\3)j9.\:.9&.bd\4§¢w| ol oals OLis Jlae d._"\)b Lol cCnl 0l JL_{ 39,9 : r:

(O e

eSS 0T 51015 oo aSL cdas oo 2l i 3l w1y (63558 Cweslie g 4 S o Jid) asl 5 s,

FYL el sl 4 63555 o Hle KaT g)jil"rdoj"""i&uﬁ)) sulbb s S gl Al e s, -
33 35 Gl ol 3 g 5 5y 5 cloits &1yl Wlie ol s il b, ol dcwbe 51y bl SYslas o
Jb 5,405,558 b dih 6SS a1 015 o 4 Sl ol 0305 OLES Ty lg ool ok 0315 OLES b slwans
25 Gl Dpan oS 5 Sy JUl il Sy 08 S Olge 4 el b 2l

.:;&Q,:djjscsqmduaxﬁf



Sahand University
of Technology

Journal of Nonlinear
Systems in Electrical
Engineering

Vol.6, No.2
Autumn and Winter 2019
ISSN: 2322 — 3146
http: //jnsee.sut.ac.ir

Investigation of the Effect of Adding an Active Feedforward
Network with an Inductive behavior to a Common-Gate
Topology as a Transimpedance Amplifier for Wide-Band
and Low-Power Communication Applications

Mehdi Dolatshahi!, Seyed Mehdi Mirsanei!, Mehrdad Amirkhan Dehkordi?, and
Soorena Zohoori™

!Department of Electrical Engineering, Najafabad Branch, Islamic Azad University,
Najafabad, Iran.

2Department of Electrical Engineering, Science and Research Branch, Islamic Azad
University, Tehran, Iran.

“Corresponding Author, Soorena_z7@yahoo.com

ABSTRACT

Transimpedance amplifier,
Optical communication receiver,
Active feedforward,

Low power,

Wide bandwidth.

Common Gate (CG) topologies are commonly used as the first stage in
Transimpedance Amplifiers (TIA), due to their low input resistance. But this structure is
not solely used as a TIA and comes with other topologies such as differential amplifiers
or negative resistances and capacitances. This paper deals with analyzing the effect of
adding an active feedforward network to a common gate topology. Generally, the
feedforward network is used to reduce the input resistance of the CGs topology, but in
this paper it is shown that an active feedforward network, which occupies a small area,
not only reduces further the input resistance of CG topologies, but also forms an active
inductive behavior, which can be used to resonate with the large parasitic capacitance of
the photodiode and hence obtain a wide bandwidth. Mathematical analysis is done in
this paper to prove the existence of this active inductor, which is also proved in the
simulations. Finally, it is shown that this stage alongside its active feedforward can be
used as a high-speed and low-power transimpedance amplifier for optical
communication applications.
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