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A Design and Implementation of 4x10 Gb/s Transimpedance
Amplifiers (TIA) Array for TWDM-PON
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TWDM-PON A]2®] S=AlHo] AR8E 4x10 Gb/s Transimpedance Amplifier (TTIA) ©1#|°]7} 0.13 ym CMOS
7le® Falselnl TIAS] do% s $i8le] 9y 37 7]3-“} 12 vV 7|8k AAst A ARk
0.5 pF PD £kollAl 7 GHz 3 dB WYZE 733l 12V T34 A" 31 mWE AxsieE S9
Trans-resistance gain <= 71.81 dBQolctl TIAY 13 Z=i= -33.62 dBmE zZ+et) 4 AdS s AA A
271 1.9 mm x 2.2 mm °]t}
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ABSTRACT

A 4x10 Gb/s Transimpedance Amplifier (TIA) array is implemented in 0.13 pm CMOS process technology,
which will be used in the receiver of TWDM-PON system. A technology for bandwidth enhancement of a given
4x10 Gb/s TIA presented under inductor peaking technology and a single 1.2V power supply based low voltage
design technology. It achieves 3 dB bandwidth of 7 GHz in the presence of a 0.5 pF photodiode capacitance.
The trans-resistance gain is 50 dBS, while 48 mW/ Ichannel from a 1.2 V supply. The input sensitivity of the
TIA is -27 dBm. The chip size is 1.9 mm X% 2.2 mm.
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Table 1. Requirements for 4x10 Gb/s Array TIA
Item Value

Data rate 10 Gb/s
Bandwidth 8 GHz
Input noise current < 100 pA/v/Hz
TZ gain 55 dBQ
Settling time 75 ns
Sensitivity -27 dBm @10-12
Current range 0~15 mA
Resolution 0.1~0.3 mA/step
Supply voltage 1.2 V/3.3V

22 TOP 28k

I3 12 A|9kE TIA TOP E-=%0|c}. PDY] AHF
£ §Hoz dlo} X o R TIA Fojolld #gtoz
Z33It)l TIA Fold|A] E3= e AlF S3Ho|
25 28-S 93l Single to differential
amplifier (SD)E A&t} Single to differential 2
21E 25 A 2 ollA U3h= swing T
=2=7] 913} Limiting ampS £3) &3] S=%
+, FHEE 714 HeHow Aghe] 24t ¢
v ZZ7] 2 Z¥WI 9] Tail currents A|o13}
#Z 23 swing g Aol = i) vlojo]x Ak
BOR 53] L4k Agfe] vhiela gsled, o)
Rg pE I _n;r.sl— FE oh;], PD-4 o1eﬂo] 20 llA
ol Al gEelo} ek A7) wel Ha: A< 20
HAS §lEoR sl AlEHoldS XJEEE}“EP

a8 2= ARk TIA 3o 3] 2ot} % 27}
2 9130 Tsk PSRl % el Kol MOS
o ARAREE Tobr) Sl S A9 )
ofell AAalsl). R & FIheld s E
o] o555 7 4 9l=E 2 Regulated Cascode,
Inverter, CS Amplifier 59| 322 A3l ck of
o] 33} nle} 2ro] Regulated Cascode= & ]

ﬁ

PD Limiting amps

350 1500mV

PeET
4 pal
ingl
¥+ ns‘"\e?r:n:“i” Hmiting AMP utput Buffé
20 uhpp
(10 GHzof x4 P

20 uppol o]
sensitivity 731 ) Dynamic Range 20 dB 0|4

BIAS Digital
Generator Contraller

Ozl 1. TIA TOP £5%
Fig. 1. TIA Top Block Diagram.
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Fig. 3. Single to Differential schematic.
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4.2.5 Sensitivity
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Fig. 16. Sensitivity Measurement.

4.2.6 Rising & Falling Time
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Fig. 17. Rising/Falling Time Measurement.
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Table 2. Comparison of Performance Specification
between Commercial and proposed 10Gb/s TIA.

Model (Company)
ONETss4 | PSRX100- =,
— s 1 vsco7s | ADN2820 2
(PHOTON (Analog | 747}
(Texas (VITESSE) .
Ins i) 1C Device)
{rument) | ooy UTIoN)
D R
ata Rate 113 10 9.9-11.3 10.7 10
(Gb/s)
. 71.81
) )
Gain 4 kQ 4 kQ 4 kQ 5 kQ 8o
Bandwidth 5 g s ° ;
(GHz)
Sensitivity | 27 NA. 193 | -3362
(dBm)
1
Supply 33 33 33 33 12
Voltage (V)
Power
Consumption 90 181.5 140 200 31
(mW)
Area 870 5.6 870 19
umx .6 mmx umx 9 mm x
(PaCkf‘ge Ol 1036 ym | 162 mm | N | 1060 ym| 2.2 mm
Die)
V.2 B

E =Fox= 0.13 um CMOS FAOZ 4x10
Gb/s TIA °f#°] #& F33lick TWDM-PON<]
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