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Analysis of PSK Coherent Carrier Signal Recovery Circuit
Using Six-Port Phase Correlator
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Abstract

The PSK carrier signal recovery circuit using a six-port phase correlator was analyzed and the circuit structure is
proposed in this paper. The proposed carrier signal recovery circuit that is made of reflection element and six-port phase
correlator, which is comprised of a power divider and three hybrid branch line couplers, give a simple structure and
can be fabricated without no difficulty. The circuit recovers the carrier signal of BPSK and QPSK modulation signal.
The proposed scheme can be utilized as a basis structure for high-mode PSK carrier signal recovery. By simulation
results, the recovered signal by the proposed circuit shows a good carrier signal characteristic with CW signal of a
constant phase(23.4°) and +0.8° phase error due to glitch conditions.
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Fig. 1. Typical constellation of PSK (BPSK/QPSK)
signal.
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Fig. 2. Block diagram of six-port phase correlator.
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Fig. 4. Phase relation between input modulation signal
and required reference signals.
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(a) Simulation diagram for QPSK signal generation
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Fig. 5. Simulation layout of QPSK carrier recovery cir-
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Fig. 6. Characteristics of generated QPSK signal.
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Fig. 7. Recovered carrier signal characteristics.

1%! §ERE 297 v N5 9
4L FE AZHCW)IE L 5 9

2
£
i
o
0 5 10 15 20 25 30
Time (usec)
(a) BH A A3
(a) Signal before filter
7 2455 :
\%240; ! %p‘\ f\(\k‘ B (\:
3] (\\ {% I h M | ;/& (\ W’\ I ,f\
S a5 UL
s 251 NI
523‘0_:‘,}‘ ii‘f‘kah H[ l\, :‘11(
SRelIARR AN R AR
822.5‘,\?“},‘? LU PN £ P
0 5 10 15 20 25 30

Time (usec)
(b) ¥ e A2
(b) Signal after filter
q8 8 b A% 2970 9 B A5 A4
54
Fig. 8. Recovered carrier signal characteristics due to
glitch.
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