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Design of a line driver applied to Power Line Carrier Communication
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Abstract: A fully differential line driver, with high linearity is presented, which is applied in
narrowband Power Line Carrier Communication(PLCC). The proposed configuration includes a preamplifier

with programmable gain and a power output stage. The preamplifier features an adjustable output swing,

The proposed line driver is deigned based on Semiconductor Manufacturing International Corporation
(SMIC) 180 nm Complementary Metal Oxide Semiconductor(CMOS) technology. Post-layout simulated
results show that the maximum current driving capacity is up to 660 mA and the Total Harmonic
Distortion(THD) is less than —60 dB when peak-to-peak value of output swing is 4 V, which meets the
requirement of narrowband power line carrier communication.
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Fig.6 Simulation of linearity

Pl 6 LRk fy B
HE 6 RIZRIKSh#% BB I R ARG B Rl LB 2], fr AE SR M 100 kHz~500 kHz 22 fLi, ZeiR3h 48 Y



744 AR SR TE B LR B 13%

SUEIE R FL THD 23 BfiE My AMG 5008 LJbm B, RIZRPEEE 82, i
AP/, AR LR AR, R 2E . FE 500 kHz P YA AT
ML ZGEAE N T, AT DRI R 4 Vv I I (i A R P , T3k A BE
INE 3 QST , LIRS SOE K H THD 54818 T-60 dB, i 2L
T3 28 78 Al T8 A5 6T 2 UK B Ha I ) 8 AN P BB Y I R OK

L B% 2R SMIC 19 0.18 pm CMOS T. 2 #%3t, MREmE 7 frwn, A
T I W0 200 78 4 5 BB 2 0 £ UK B H B B 1S e, KR 43 4 TR £k FL TR AR
K, WA R LR R X HL 1 R )

Fig.7 Layout of the line drivér
4 i P 7 ERBK ) i ]

2R B Xk TR UE AR A FL ) AR B A A T e B B A AR R AR A, LR RE I 95 ) R L R R
A RGNERE . A SCBCTHAY 7R A L ) AR K Sl H B AR T, RS IIAE R, e 2E gk AR o e HH LR
IRV WEE AT, FoRATk 4V, AEHBMERMIE 3Q FM4T, RREMERRATIE 667 mA, HEKSIE)KR
THD<—-60 dB, AT LUAR G iy i A2 7 417 A g 24 36 175 X 2 9K 8 v 6 ) 7 P 225K

S %k
[1] BRR MR BH. T h LR E AR R EES R KR AR RS, 2011(3):15-18.

(GE Yanfeng,LIN Subin,MIAO Xiren. Design of smart home control system based on power line comunication technology[J].
Modern Architecture Electric, 2011(3):15-18.)

[2] Dhanasekaran,Vijayakumar. Baseband analog circuits in deep-submicron CMOS technologies targeted for mobile multimedia[D].
College Station,USA:Texas A&M University, 2008.

[3] Peter Bogner,Harun Habibovic,Thomas Hartig. A high signal swing class AB earpiece amplifier in 65 nm CMOS technology[C]//
Solid-State Circuits Conference. USA:IEEE, 2006.

[4] LIUPK,HUNG S Y,LIU C Y,et al. A 52 dBc MTPR line driver for powerline communication HomePlug AV standard in 0.18 pum
CMOS technology[C]// Circuits and Systems(ISCAS). [S.1]:IEEE, 2013:1404-1407.

[5] Kappes,Michael S. A 3-V CMOS low-distortion class AB line driver suitable for HDSL applications[]J]. Solid-State
Circuits, 2000,35(3):371-376.

[6] HWANG Y S,SHEN J H,CHEN ] J,et al. A THD-reduction high-efficiency audio amplifier using inverter-based OTAs
with filter-output feedback[J]. Microelectronics Journal, 2014,45(1):102-109.

[ 71 Ingels,Bojja M,Wouters P S. A 0.5 um cmos low-distortion low-power line driver with embedded digital adaptive bias algorithm
for integrated adsl analog front-ends[C]// Solid-State Circuits(2002). [S1}:IEEE, 2002:324,470.

[ 8] Kasimis C,Psychalinos C. 0.65 V class-AB current-mode four-quadrant multiplier with reduced power dissipation[J].
AEU-International Journal of Electronics and Communications, 2011,65(7):673-677.

[9] Esparza-Alfaro F,Lopez-Martin A J,Ramirez-Angulo J,et al. Low-voltage highly-linear class AB current mirror with dynamic
cascode biasing[J]. Electronics Letters, 2012,48(21):1336-1338.

1EEE:
B 2(1989-), B, WA EIRT A, i B =(1982-), B, WimAMME A, #
WL gT A, EEEGE  In) R A A BT +, #H¥, EEE A ASIC il . ADC,
email:si_ding@163.com. 21 HME T [ .email:xieliang_007@163.com.

EME0974-), B, WEAHET A, #
+, B, FEU T IR CMOS EHMG AL B2% Fi
SOCi#it.




