EXPERIMENT 24

BINARY PHASE SHIFT KEYING

MODULATOR

OBJECTIVES:
1. To observe the output phase-versus-input voltage characteristics of a
balanced differential amplifier.
2. To observe the operation of a phase shift keying modulator.
3. To observe the operation of a binary phase shift keying modulator,
4. To observe the operation of a linear integrated-circuit phase shift keying
modulator.
INTRODUCTION:

Phase shift keying (PSK) is a form of angle-modulated, constant-envelope digital modulation.
PSK is similar to conventional phase modulation except that with PSK the input signal is a binary
digital signal and a limited number of output phases are possible. Binary phase shift keying
(BPSK) is the simplest form of PSK. With BPSK, only two output phases are possible. One
output phase represents a logic 1, and the other a logic 0. As the input signal voltage changes from
a logic 0 to a logic 1 and vice versa, the phase of the output carrier signal shifts between two angles
that are 180° out of phase. Another name for BPSK is phase reversal keying (PRX). In this
experiment the XR-2206 monolithic function generator is used for the BPSK modulator. The
functional block diagram for the XR-2206 function generator is shown in Figure 24-1.

MATERIALS REQUIRED:

Equipment:

1 - protoboard

1 - dual dc power supply (+12 Vdcand 0 V to +10 V dc)

1 - low frequency function generator (25 kHz)

1 - standard oscilloscope (10 MHz)

1 - assortment of test leads and hookup wire

Parts List:

1 - XR-2206 function generator 1 - 1 k-ohm variable resistor
4 - 4.7 k-ohm resistors 1 - 10k-ohm variable resistor
1 - 6.8 k-ohm resistor 2 - 0.001 yF capacitors

1 - 10 k-ohm resistor 2 - 1 uF capacitors

1 - 47 k-ohm resistor 1 - 10 uF capacitor
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FIGURE 24-2 BPSK modulator. .

Set the dc control voltage to O V, and connect the oscilloscope external trigger input to pin 11
of the XR-2206. (Pin 11 is a square wave output signal with a frequency equal to the vCO
output frequency. Synchronizing the oscilloscope to this signal establishes a phase reference
for Vour.

Calculate the dc control voltage where the output signal undergoes a 180° phase reversal using
the following formula.

Vy= V+
Zz
where Vx = control voltage value where an output phase reversal

occurs (volts)
V+= function generator supply voltage (volts)

Slowly increase the dc control voltage from 0 to +10 V dc while cbserving Vour.

What was the actual voltage level where the output signal reversed phase?

134




sel

JOIBMPOW 3ISAF 90TZ-9XK 2 Jo vonesado JISeq oy ‘g
"Asuonbay reudis sndur su pue aseyd indino Jo1enpow ASdd ® usemiaq diysuonerar sy, va
"[oA3] TeuSis-1ndus sy pue aseqd jndino I0IB[UpOW 354 d © usamisq diysuoneor ML 1

St Surmoryoy oy
SPMIIU] "SIOIETRPOW JSJd uo wemradya sip ur paguasard §1dsouoo 9y yo Arewns Jouq e aap

Alewiwng 3 NOLLDAS

, ULIOJOARM YSJg
Sy uo sey 31 Fuikrea 199]30 1eyMm Iquosap pue ‘ofesoa mdino ro1vIouss uonouny oy Axep ‘g1

ULIOJoARM Y Sdq
Syt uo sey 31 Jurdrea 100339 Jeym 2qLI0sap pue ‘Aouanbay indino 1o1eI0U9S uonsuny ayl A

9 y3nony ¢ sdais wadas pue d-dA 01 o804 Indhno Joie10UaS uonIuny 91 SseAIIU]
"9 da1s ur payoress wogoAnm oY) AqUOsAg

°¢ da1s w1 poatasqo WIOjaARM O} yoIayg

- B -

"opmyfdine wIozum s mogasem jndino 318dd ® 101 DA i1snlpy

‘(mrogeaem Sdg 9[qeIs © daI3sqe 01 Aduanbay
mdino Joieroua§ uonouny Syl Jum duy 01 vary Avw nok) Mo, je wicyeAem o1 9AIISGO “p

(A
L+ Pue g+ udsmiaq Area pinoys sSejjoa mdur pauiquods oy “3'1) ZHY Q] 01 [enba Kouonbayg
B [iim osem arenbs d-dA g v 01 99wi104 Jndino 101810003 Uanouny ays yo spmrydure agy 19§ g

"(8In320
[[AU I3Led “3'7) A (01 5308 M4 mun J4 sum UG Ul 7/+A 01 DA S8eij0A [onuos Jpapleg g

"T-Z 2mI1g Ul UMOYS JNOID JoteRpow 3Sdd sy onasuoy g
AINPIIOLJ

*Arevonodoad sseyd oszoaar T4 Teudss sndine oy 3o aseyd ap
‘ON[BA SIY1 MO[3q PUR SAOR SILRA PUB T/+A 01 [enbo o3eNj0a oferoae ue sey a8eyj0a ndur arp gy '

urd o) payrdde 98erjoa induy feurorxe 3y £q pafrenuoo sy 1ey yAms Fupsiaaar sseyd e oI $108 9077
- 9yl Teuss wndur ensp Areurq ® soje[nwurs JojeIoucs uonouny sy, *Arddns ofejjoa jonuos

OP 313 Gia o113 Ut paoeld st Iorersusd uwonouny e ¥eyl 1do0xa Jo1R[NpOL St 0§ pasn ST 2~ oISy
HI UAQUS ST 1241 IMOID SUIES S, "PIULIEXS ST J0JEnpOow 2Sdd © Jo uonerade a1 uonoss sup uf

I0EINPOIN Bulkay] S Iseyy Ateuig  NOLLDHES




