
Chapter 8Phase Shift KeyingIn this 
hapter, the PCI-5640R IF trans
eiver is used to implement a high-rate, pa
ket-based digital modulator/demodulator (modem) using phase shiftkeying (PSK) symbol 
onstellations.8.1 Design Spe
i�
ationsYour 
hallenge is to maximize the spe
tral eÆ
ien
y of an operating pa
ket
ommuni
ation system using the PCI-5640R IF trans
eiver. Spe
tral eÆ-
ien
y is de�ned in the units of bits per se
ond per Hertz. For a symbolperiod T and SRRC pulse with ex
ess bandwidth parameter �, the band-width is 1+�T Hz. Thus, for a signal 
onstellation of M points, the spe
traleÆ
ien
y is given bylog2MT bitsse
 � T1 + �Hz = log2M1 + � b/s/Hz: (8.1)You are asked to wirelessly transmit your pa
ket over a distan
e not lessthan 1.5 meters. The bit error rate must not ex
eed 10�2.8.2 ImplementationFor your implementation, you should build on the BPSK re
eiver imple-mented in laboratory exer
ise #7. In addition, you will need to1. Input as
ii 
hara
ters, 
onvert to bits, and map bits to symbols.81
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ision regions at the re
eiver.3. Map bits ba
k to as
ii 
hara
ters at the re
eiver.4. Count bit errors (not as
ii 
hara
ter errors) to report performan
e.You are free to implement blo
k 
odes for error 
orre
tion, if you wish (e.g.,www.s
hifra.
om). If you do, then the spe
tral eÆ
ien
y is redu
ed by theparity bits used in the blo
k 
ode. Note error 
orre
tion 
oding is not re-quired.In your implementation, you are free to design any and all system pa-rameters, subje
t to the system 
onstraints. The IF trans
eiver imposesmany of the 
onstraints (su
h as list of possible IQrate sele
tions). Design
hoi
es in
lude: 
arrier frequen
y, f
, symbol duration, T , upsampling fa
torP , IQrate, pulse shaping �lter, PSK or QAM 
onstellation, pa
ket size, et
.After you have a working modem, use the 
onstellation diagram to vi-sualize the e�e
t of a mismat
h between the 
arrier frequen
ies set at thetransmitter and re
eiver.8.3 ReportingEa
h team of two students will demonstrate a working modem to the GTA.For your laboratory report, do
ument your design, with reasons given foryour design 
hoi
es. Present a table summarizing your design parameters.Report the results of your bit error tests; to measure bit error to 10�d, re
ordresults for at least 100�10d bits. In
lude example s
reen shots of your re
eived
onstellation. Finally, show the 
onstellation for the frequen
y o�set 
ase.In
lude LabView or Matlab 
ode in an appendix.
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