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Fig. (3): Proposed circuit topology
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Fig. (1): Amplifier block digram used in [9]
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Fig. (2): Proposed TIA block diagram
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Fig. (4): Frequency responce of the amplifier with resistive
feedback and without capacitor and inductor
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Table (1): Values of w/l of transistors

WL resetip
60/0.18 M,
45/0.18 My
45/0.18 M,
45/0.18 Mys
120/0.18 Mo,
70/0.18 M;»
45/0.18 M,
40/0.18 Mp
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Table (2): Simulation results comparison
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Table (3): Simulation results in different corners for complete
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Fig. (5): Frequency responce of the amplifier with resistive
feedback and capacitor and without inductor
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Fig. (8): Topology of the complete proposed amplifier
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T Slp iz oS (o JiKws CotS ) p jslate @
oy (Vo) U5 50 TOUA (69959 b= !y 2.5 Gb/s (geols
by a5 035 E 5 cnl 6l 1y Jed BB CudsS a5 ol sus
AB3 oo i

ool plo L l) (5 eoleiiny ;Lo 5le 4l s (0) Jgor
A e dmlic CMOS Gilizes lagiglyiss jo (L sleejle
A Sl il Gl 5 Fomb S Ol Srae il and @l
ok [V g8l golye 4 cons 1) (625,50 (Jlasl usloel 000 9
s [A] w cas 70 i 4 g B pae 15 ) yo @dly 40w e
10+ e & Wb sligy ool 4ty zals [Ve] 4 e 790
at Lol 59095 slaasss o alols gl ool asl il
L oLl @l 03 el grlye o5 Jo o wllo J5o3 JB w55l
JURPESSCH I AR IR K G [ EPSIN FRT CRPIT UK S S
L 6Vl Sl Olg Bran bl wiS oo oslitnl (551585 0 oo
o YL aoly wlad S8 e 2l edleay ams oo (LA
peolyte ) Vb Glacon (ooles STl 00,8 loje 390955
ad (nl 5o oleiian THb & o0 A (ol 4 oS A
Vb o Slae 4 woogei oolaiwl CMOS (sblye soles 51 (g5l
S 0,80ee (655190 GloadsS (oaled 0 izran 5 A8l Cuwo
Sl YL

(YY)

WAV e = @35 o)lod — p)lez Jlo = 3 St 3 diedion Sled,

35 33135 b i g Lrwglio (j0 5 ¢y 350 > - F-Y
O Saglie 05,5 (Wbl 352 5 4> 3 MOS i 5l 5zl

R, = ! (D)

w
MXCOX T(VGS _VTH)

e g (g —SaS 5y i b a5 s e (lis alal) ()l
B 0550 polie b slacaslio jym 515 b olgioe WL cos
25 b

S8 Se ar b i Sl g 5 L G 0955 a3l sl
{A] oS o o0lial o5

|I'.;fl'.l';il'

out
PMOS 5y 51,5 51 snbil b Jlab calos (V) S5

Fig. (7): Active inductor using PMOS

sl o ey (A) JS5 58 (5 y9mm 115 SlS ol sl

sl 25°C gloo 5 il (590535 laadisS )0 (3l and @ls
s ool ol oads &) (F) Joax 5o JelS (6 gmmpily lisle
sk plo 4 S S59)5SS slaalsS o 1) (slabi>dle LB d5e
Aas o ol b gsle

Table (4): Simulation results in different corners for complete
circuit
e gl alizes (550085 sloadsS o (gile 4l S «(F) Jgor

U g 15

ffaigs SSabgS ttaies 3 ySlos
63 56 dBQ | 67.5dBQ | Jusl colas o
ISmW | 13mW | 12.16 mW Sy Oy
2.7GHZ | 2.1 GHZ 3GHZ 2l slige

el 0l oy (V) JS5 50 JolS (6 g 315 o (oS 2y
b3 GHZ )y il gligy ol aeicn S5 5§ 45 i5Silan



Journal of Intelligent Procedures in Electrical Technology — Vol.4 —No.13- Spring 2013

So Sead aSudys Sl Cuglie oS 5l eolail b s ol o
3ol b Oed g 0D al.@(w.u ‘_JUL..J wb.».cl GoNSS Cu gl
gy S omlS 58 Wil sl iali¥l (s, shunt peaking SuSs
8,5 sl JGsl Guslacsl caisS Cosll g (Alhb Cuys w0
ante Ol Brae 0I5 9 Vb sose 5 Sk by 3l sl e
O35 5 3 GHz wils sl 67.5 ABQ (0,00 (55l s gl o
B )5 L oanlas o a5 ol las 1 1216 MW 3 jas
O, es Como pwyp jolate 4y ol po s 1) (6 Rt (5040
tt,ss,ff o banS el )0 jlaw (559eiSS slaalsS ol o

WAV e = @35 o)lod — p)lez Jlo = 3 St 3 diedion Sled,

200m

E0Om

400m

0

T
500p

T
n

T
1.5n

10 HA (539,9 L ,> 525 Gb/s geols Tr Sr e f‘}lg.o (V) S
Fig. (10): Eye diagram for 2.5 Gb/s and 10 pA current

Table (5): Comparison of simulation results with previous
works

kb s, 5L g5l At mls sanslie ((0) Jgox

Sy s 25 Gbls ools £ 0 miiz plSLo b (Sile s [10] ] This work 3y das
o L5, gt s oS 45 05 ) 10 HA oy s CMI?IE 90 | CMOS 180 nm | CMOS 180 nm | 3,05
85 dBQ 58 dBQ 675dBQ | el ol
1V 1.8V 1.8V 4385 an
184 mW 24 mW 12.16 mW e
1.5 GHZ 1.5 GHZ 3GHZ Wb sl

References

[1] Z. Nosal, "Integrated circuits for high speed optoelectronics", International Conference on Microwaves, Radar and
Wireless Communications, 2, 445-455, 2004.

[2] J. Pekarik, D. Greenberg, B. Jagannathan, R. Groves, J. Jones, R. Singh, A. Chinthakindi, X. Wang, M. Breitwisch, D.
Coolbaugh, P. Cottrell, J. Florkey, G. Freeman, R. Krishnasamy, "RFCMOS technology from 0.25 Im to 65 nm: The
state of the art", In Proc. of IEEE Custom Integrated Circuits Conference, pp. 217-24, 2004.

[3] R. Smith, S. Personick, "Receiver design for optical fiber communication systems", Semiconductor Devices for Optical
Communication, 2nd Ed., New York: Springer-Verlag, 1982.

[4] C. Toumazou, S. Park, "Wideband low noise CMOS TIA for gigahertz operation”, Electronics Letters, Vol. 32, No. 13,
pp. 1194-1196, 1996.

[5] S. Park, H. Yoo, "2.5 Gbit/s CMOS TIA for optical communication applications", Electronics Letters, Vol. 39, No. 2,
pp- 211-212, 2003.

[6] J. Hullett, T. Muoi, "A feedback receiver amplifier for optical transmission systems", Comm. IEEE Trans., Vol. 24, pp.
1180-1185, 1976.

[7] G. Williams, H. Leblanc, "Active feedback lightwave receivers", IEEE Jou. of Lightwave Tech., Vol. 4, No. 10., pp.
1502-1508, 1986.

[8] B. Razavi, Design of integrated circuits for optical communications. Hill: McGraw, 2003.

[9] J.M. Garci, A. del Pozo, W.A. Serdijn, "2.5 Gb/s CMOS preamplifier for low-cost fiber-optic receivers", Analog.
Integr. Circ. Sig. Process., 66:363-370, 2011.

[10] F. Aznar, W. Gaberl, H. Zimmermann, "A highly sensitive 2.5 Gb/s transimpedance amplifier in CMOS technology",
In IEEE International Symposium on Circuits and Systems, pp. 189-192, 2009.

)



