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ABSTRACT

In this work an implementation of SAW based serial type AWQPSK modulator is studied.
The SAW AWQPSK modulator consisting of input apodized IDT and output uniform IDT with center
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frequency of 20 MHz and bit rate of 4MHz has been designed and fabricated on YZ-LiNbQ; substrate.
Measured center frequency and null-to-nuil bandwidth are 20MHz, respectively. The sidelobe suppres-

sion is achieved 60dB below the peak mainlobe level,

with tolerable amount of deviation,

Measured responses meet the theoretical values

SAW-based modulator simplifies the implementation of AWQPSK which uses complex pulse shape

as a baseband pulse.
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P(t)=[0.44+0.5cos(2 xt/T)+0.07cos( 4 #t/T)]
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P’ (1)=[0.44—0.5cos (2 zt/T}+0.07cos{4 nt/T)]
0=tsT (z2—2)

28212 o]2{gt AWQPSK &) Mo},
o|gb o] Folal UL el P(t)oF 4(2-1) o
osh AWQPSK 91z 413 G(i)= 4(2-3)=7
o] =e},
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2-1 AWQPSK pulse shape
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2—-2 Normalized power spectral densities of
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2~-5 AWQPSK signal envelope, simulated view
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3—-1 Block diagram of a linear filter
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Table 3 - 1 Apodization weights(CAD data).

YC{1)=1721. 80853
YC(2)=1817. 03315
YC(3)=1593, 30013
YC{4)=2054. 49819
YC(5)=1229.37101
YC{6)=2542, 23667
YC(7)= 652. 973298
YCi8)=3138. 27863
YC{9)= 128. 600934
YC(()—3498. 9

YC{)=0
YC{19—3370. 29907
YC{13= 360. 62132
YC(19—2845. 9267
YCQ9= 956. 663336
YC (6 =2269. 52839
YC(17=1444. 40181
YC(1§=1905. 59988
YC(19=1681. 86685
YCR0=1777. 09147
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Now= (2 ££. T+ 1) x 2=10. 18 (3-4)
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4~-1 Configuration of SAW AWQPSK modulator
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Table -4 - 1 Specification of SAW AWQPSK
modulator,

g4 Bzt W29 2l 6016. 8 3668, 2 (um?*)

AP YFY IDTY AFH 201)

2% P4y IDTY R34 10, 18(W)

PR A5FY IDTS AFH 21.81 {pm)

23 A7 IDTY AF% 21.81 (um )}

AYu) YT IDT o ¢4 3488 (um)

A7 IDT Aol Azl

3] Aperture Zo] 3488 (um)




A Tdsl AYY AWQPSK E27]

AWQPSK
Modulator Chip

Oscilloscope

Pulse

Generator sync.

4-2 Block diagram of impulse response measure-
ment circuit

Hor. 0.2 zsec/div,
Ver, 0.2V /div.

4—4 Impulse response of SAW AWQPSK
modulator

Hor.0.1usec/div.
Ver. 0.5V/div.

4-6 Input impulse data sequence
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Trocking

@cnorotor

Spoctrum

Anclyzor

Z1 AWQPSK modulotor ¢hip

4-3 Block diagram of frequency response mesur
measurement circuit

Hor. 2 MHz/div.
Ver, 10dB/div.
fe=10MHz
4-5 Frequency response of SAW AWQPSK

modulator

Hor. 0.2 usec/div.

Ver. 0.2V /div.

4-7 AWQPSK signal oupput t
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¥ 4-2 Comparision of thegretical and measured
values of SAW AWQPSK modulator
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