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experimental results of the project, including

Abstract — report summarizes all
the system architecture and circuit design of
the line driver for xDSL applications. The
proposed architecture contains one comparator,
one loop filter and a digital output buffer. The
system is nonlinear and unstable, and a
self-oscillating signal with a pre-designed
frequency circulates around the loop. With a
sine wave input, the self-oscillating signal
becomes pulse-width modulated and therefore
carries the input frequency information. By

passing the signal through a low-pass filter,
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the input signal can be reconstructed. The
circuit components, the comparator and output
buffer, both have the feature of easy design
with compared to the traditional class AB
power amplifier. The full circuit design and
simulation are done, and the chip is fabricated
in a 0.35-um CMOS process to verify the line

driver working principle.
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Technology =~ TSMC 0.35um 2P4M CMOS
Supply voltage 3.3V
Chip area 1.5*1 mm®
Bandwidth 970 kHz
Mean switching
14 MHz
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SFDR 50 dB
Power
84 mW
(w/o input)

1 B 4 &

—

S‘%C¥
= _
~
i ——

W+~ & REEHMEEHE R H#(0) -

& B /LR B 1+ 7T 42 > SFDR & W R B 15
TR BEER GRS oty IRBIE K
%A%t 1.1 MHz » 200 kHz 133569 =
R A 600 kHz » itk ik B XA K
M $ELGER o M 800 kHz £33 2 = 2R3
e 1.8 MHz » B JLT 4 b AR IE 4 5 > Av
SRR 0y R o B 2K 200 kHz 12 3R 69 4%
B & BB A4 > 12 SFDR 4,77 445 50 dB 14
E o

12R)3R 7 vk HL ) 34K 58

BRS¢ AR A A B (Agilent 33250A) »
7~ & % (Tektronix TDS 3032B) -

BRTE AR BEE—BELARE
JE > AR TR BBRA R R EARE
Bog B REBEIRAT AT RITZHAE &
% 5 7% 8y NS % & 800 kHz & 200 kHz &4 3%
BAERWMAGIR  LAFA TR BRA K
o 3L BHE AT OR BB F AR B R
ZLAFF o #3245 A MATLAB #E24E - L
AR th ey R A L AR A B £ A o AR
/& i MATLAB % FFT > #8828 H12 k09 =
REBAB B REBBFEIRARS



28R

(1) &R

TekStop | — I
[ T\ "'nv-’ ] v D[\ A 8BOmMV
{ / \ oL e zev
............. sl YA 36.0ns
I 1 @ 0.00s
il
[ i f |
Ch1 Ampl
g T 3.64 V'
w \a ' s WA Artd
A g A b bl e S S S S Ch1 Freq
s ™ T it A 11.esMHz
ch2+Chifr+
i 3.064Ns
X |
furmen st hwm s M
@ 1.00V & JCh2] 1.00 V <> |M[40.0ns] A| Ch1 4 1.18V|
3 Dec 2004
Math [ 2.00V 40.0ns |11+~ [0.00000 § 02:05:43

B+~ kAefE R B REI AR

B+ — & KA fZ 5065 0 e d i wE 2|
Bkt e L A ey B 0 T A d
Gy mEEAEEBEEL 11 MHz ¢ 48

Fik o SR AR ARt a 14 MHz A &k #
3B o e 40 BREZIER G 14
MHz % % 11 MHz # RO ZRZER K -

(2) #iA{E3% % 800 kHz #4324 :

B+ —(a)& 4 £ — 800 kHz #493% k13
ik o WA EBEIREr Vou -
Vou') » A K B 9657 Ae 0 A B A B
BT AR MATLAB 5224 - B4k
R ARG BIRERA S HUABRER
AR R IRATFLE B+ =(b)ay B &3035%

Bl ()2 M3k B—JAE LY 2MHz #91%
BEEB B E—AREM 10 B4 - &

&k AT LEF A X 3R Rk (D) B T
FH o BBIREBEESZE TURHEERE
BIERBERTER S BHFERALEE
10k a R L KB TEREEHA 0T

B+ =Rl 2% 8+ =(b)ay & & 12 5541
F MATLAB # FFT FriE 15 694R3L B - B4R
HE T A B RS e = R IR R
B 3% E BIRF MRyt E B85 5 R 1K
i 40dB 2L Lk o

0 0.2 0.4 0.6 0.8 1
time(sec) x107°

(a)

08 02 0a ime(sec) 06 08 i 1
(b)
B+= -~ (@# A5 54 S800KHZ B > iz 2

AR - D@ MEREBD—KBRES > AT
HEZIER -

]
@
o

Amplitude(dB)

BOf Y

05 1 1.5 2
Frequency(Hz) x10

B+ =~ 313 5% 800 kHz &F 2 84 i 43 SR 3R % -

(3) BAMZ 3R A 200 kHz #9327 -

BlZarey B F X BERXA
200kHz &)5%7% o B AR e A L2 AT 6 &5
RABML AR L R B B A SR 00 4R - [F)
Peby ZRBAERBREZOBEERROSELLL
* Z 0912 SRty 1K #) 40dB -



Sl

Amplitude(dB)

0.5 1 1.5 2
Frequency(Hz) X107

B 7% ~ A2 5k 200 kKHz BF 2 88 45 SRR % -

R -EREYBREHE

0.35um 2P4M CMOS
Supply voltage 3.3V
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The self-oscillating power amplifier contains one comparator, one loop
filter and a digital output buffer. The system is nonlinear and unstable,
and a self-oscillating signal with a pre-designed frequency circulates
around the loop. With a sine wave input, the self-oscillating signal
becomes pulse-width modulated and therefore carries the input
frequency information. By passing the signal through a low-pass filter,
the input signal can be reconstructed.
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