
he interstage transmitter (Tx) SAW ýlter between the transceiverôs 
Tx output and the power ampliýer has effectively two functions.

1. To reduce the transmit output from increasing the receiver (Rx) 
noise ýgure.

2. To reduce out-of-band spurious and noise emission from the Tx.  
If this Tx SAW ýlter can be eliminated, it would save cost and area 

on the PCB. This article analyzes the trade-offs involved with removing 
the Tx SAW ýlter from the perspective of improving the performance 
of either the transceiver and/or the duplexer.

Item (1) is not a concern for GSM/GPRS/EDGE radios because 
these standards are half-duplexði.e., the Rx and Tx are not on at 
the same time. However, item (2) is an important concern for GSM/
GPRS/EDGE. According to the 3GPP speciýcation, Tx noise within  
the low bands of GSM/GPRS (850 MHz and 900 MHz) cannot ex-
ceed ï79 dBm over a bandwidth of 100 kHz at an offset of 20 MHz. 
At +33 dBm output (as per the 3GPP speciýcation) the noise at a 20 
MHz offset has to be better than ï163 dBc/Hz (i.e., ï79 dBm-10log 

(100 kHz)-33 dBm). This number is achievable for both the transceiver 
and the power ampliýer. Consequently, a Tx SAW is not required for 
the GSM standard. 

Both functions 1 and 2, are explored with a SAW and without a 
SAW for WCDMA and various trade-offs are discussed. However, the 
article addresses item (1) in much more detail since item (2) is well 
understood for GSM. 

Tx to Rx desensitization occurs because the transmit noise in the  
Rx band leaks into the Rx chain and effectively increases the noise þoor 
of the Rx. This increase in the noise þoor increases the overall noise 
ýgure of the Rx. If we assume the Eb/No=7 dB for a bit error rate (BER) 
of 10-3, the required noise ýgure (NF) at the antenna port, with the Tx 
on, must be designed to be less than 9 dB. There are three basic sources 
of noise in the transmit path that can add to the Rx noise ýgure:

1. The digital-to-analog converter (DAC) used to generate the 




