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Novel Polar Transmitter with 2-Bit Sigma-Delta Modulation
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Abstract

This paper presents a novel polar transmitter architecture with a 2-hit sigma-delta modulator. In the proposed archi-
tecture, the 2-bit sigma-delta modulator is introduced to suppress quantization noise of conventional sigma-delta mo-
dulator. The power amplifier configuration is also modified in a binary form to accommodate the 2-bit digitized enve-
lope signal. The Ptolemy simulation results of the proposed structure show that the spectral property is greatly improved
in full transmit band of EDGE system. The fine quantization scheme of the 2-bit modulator lowers the noise level
by 10 dB without increasing the over-sampling ratio, which may be obtained if the over-sampling ratio increases
twofold. Dynamic range is also enhanced up to 5 dB owing to the new form of the power amplifier in the transmitter.
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Fig. 1. Conventional polar transmitter architecture.
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Fig. 2. Output spectrum of conventional transmitter.
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Fig. 3. Output spectrum of the conventiona polar
transmitter with different over-sampling ratios.

St FE AvkdE MEz7)e Aed ]
(SNR)7F Fola A F3t SA4o] Fopalr, 19
v 19 2b)9) Aol ke 4 5] Aol 5
dBm¥ o 33 Al Lvl-dEt Mx7)7} 17

o 54 Hom, b AT A ¥
neke o &= 9t} o] s Ao 9]

A

of W& A2vkdel W79 oy
g & gl anw o] 2 o

O

=
=
K

>}L N 2 X g2

Al Z1nh-dE W
J9 32 13k Al an-dE W71 OSRel| W
s 2HEYolth EDGE 2

E AMEEH Fo AGE TEAZL F Tk
. 2H|E A|J0REE} Z2} EBiAD|E
31 2H|E A|J0REEt Z2t ERAQH X

A Aavkde zrE Bime A
HlE] g &4ex ¢gor, OSRS T7MI7IE W
AA A9 F e T B Al 2Ee AHEA)7]
= @450 R ogge] nEth o|Hd &
BHoal7] 9 A 24 E Alwl-dE WS A}
S AZE ENAE 125 O7 499 2ol Al
ok AlQke T F 7kA 5L, 28| E A Ir)-
e WE71E AMES A AY SE718 2309 §

2

rir

S of o N oE 2



RF RF

EDGE
Source

to Polar

2bit
SOM Lowy Blt

(8 Alote Za Ed vy 72
(a) Proposed polar transmitter architecture

Gain
Bit Operator

Low Bit

Gain Delay
(b) 281E Alm}-dE} ZEHOH
(b) 2-bit sigma-delta modulator

a8 4. Agte 2 EdANE 72
Fig. 4. Proposed polar transmitter architecture.
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