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FM IF, PLL DETECTOR (DOUBLE CONVERSION) AND RF MIXER

The SL6601 is a straight through or single conversion IF
amplifier and detector for FM radio applications. Its minimal ——_ N 0 Ew
power consumption makes it ideal for hand held and remote
applications where battery conservation is important. Unlike onvsTaL [ 2 7 [] amouno
many FM integrated circuits, the SL6601 uses an advanced MixeR DECOUPLE [| 5 16 [] pEcoUPLE
phase locked loop detector capable of giving superior signal 2w IFFLTER [ 4 5[] veo
to-noise ratio with excellent co-channelinterference rejection, mowoecoume [|s SL66OT L[]
and operates with an IF of less than IMHz. Normally the }‘éﬁ?{é’}"%g‘é
SL6601 will be fed with an input signal of up to 17MHz: there sovetonon ] e ]
is a crystal oscillator and mixer for conversion to the IF SQUELCH TRIGGER FILTER [| 7 12 ]
amplifier, a PLL detector and squelch system. arom o " ]}L‘“’P””E“
FEATURES VCO TIMING RESISTOR |: 9 10 :| VCO TIMING RESISTOR DG18
DP18
B High Sensitivity 2uV Typical Y g8
B Low Power: 2.3mA Typical at 7V 3 . o=
B Advanced PLL Detector & 5 5%
B Available in Miniature 'Chip Carrier' Package GROUND
W 100% Tested for SINAD . }L°°""”E”
APPLICATIONS CRYSTAL VGO TIMING RESISTOR
CRYSTAL VCO TIMING RESISTOR
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Fig. 1 Pin connections - top view
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Fig. 2 SL6601 block diagram
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Supply voltage V.

Input signal frequency 10.7MHz, frequency modulated with a 1kHz tone with a+2.5kHz frequency deviation
Ambient temperature: -30°C to +85°C; IF = 100kHz; AF bandwidth = 15kHz

Value
Characteristics Units Conditions
Min. Typ. Max.

Supply current 2.3 2.7 mA
Input impedance 100 300 Q Source impedance =200Q
Input capacity 0.5 2.0 35 pF
Maximum input voltage level 0.5 Vrms At pin 18
Sensitivity 5 2 uV rms At pin 18 for S + N/N = 20dB
Audio output 35 90 140 mV rms
Audio THD 1.3 3.0 % 1mV rms input at pin 18
S +N/N 30 50 dB 1mV rms input at pin 18
AM rejection 30 Note 1 dB 100UV rms input at pin 18, 30% AM
Squelch low level 0.2 0.5 Vde 20UV rms input at pin 18
Squelch high level 6.5 6.9 Vde No input
Squelch hystersis 1 6 dB 3uV input at pin 18
Noise figure 6 dB 50Q source
Conversion gain 30 dB Pin 18 to pin 4
Input gain compression 100 UV rms Pin 18 to pin 4, 1dB compression
Squelch output load 250 kQ
Input voltage range 80 100 dB At pin 8; above 20dB S + N/N
3rd order intercept point (input) -38 dBm Input pin 18, output pin 4
VCO frequency

Grade 1 85 100 kHz 390pF timing capacitor

Grade 2 95 110 kHz 390pF timing capacitor No input

Grade 3 105 120 kHz 390pF timing capacitor
Source impedance (pin 4) 25 40 kQ
AF output impedance 4 10 kQ
Lock-in dynamic range 8 kHz 20pV to TmV rms at pin 18
External LO drive level 50 250 mV rms At pin 2
Crystal ESR 25 (9] 10.8MHz

APPLICATION NOTES
IF Amplifiers and Mixer

The SL6601 can be operated either in a ‘straight through’
mode with a maximum recommended input frequency of
800kHz orin asingle conversion mode with an input frequency
of 50MHz maximum and an IF of 100kHz orten times the peak
deviation, whichever is the larger. The crystal oscillator
frequency can be equal to either the sum or difference of the
two |Fs; the exact frequency is not critical.

Thecircuitis designedto use series resonant fundamental
crystals between 1 and 17MHz.

When a suitable crystal frequency is not available a
fundamental crystal of one third of that frequency may be
used, with some degradation in performance.

E.G. If an external oscillator is used the recommended
level is 70mV rms and the unused pin should be left O/C. The
input is AC coupled via a 0.01uF capacitor.

A capacitorconnected between pin 4 and ground will shunt
the mixer output and limit the frequency response of the mixer
output and limit the frequency response of the input signal to
the second IF amplifier. A value of 33pF is advised when the
second IF frequency is 100kHz; 6.8pF is advised for 455kHz.

Phase Locked Loop
The Phase Locked Loop detector features a voltage
controlled oscillator with nominal frequency set by an external

capacitor equal to (40 £7)/f pF, where f is the VCO frequency
in MHz The nominal frequency may ditfer from the theoretical
butthere is provisionforafine frequency adjustment by means
of a variable resistor between the VCO output pins: a value of
470k has negligible effect while 6.8k (recommended minimum
value) increases the frequency by approximately 20%.

Care should be taken to ensure that the free running VCO
frequency is correct; because the VCO and limiting IF
amplifier output produce square waves, it is possible to obtain
lock with the VCO frequency fractionally relatedto the IF, e.g.
IF=100kHz, VCO =150kHz. This condition can produce good
SINAD ratios but poor squelch performance.

The loop filter is connected between pins 11 and 12; a 33k
resistor is also required between pin 11 and Vce.

The values of the filter resistor R2 and capacitor C1 must
be chosen so that the natural loop frequency and damping
factor are suitable for the FM deviation and modulation
bandwidth required. The recommended values for various
conditions are tabulated below:
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A trequeney—meoaulated-signal-has a deviation of 10kHz
anda maximum modulating frequency of 5kHz. The VCO
frequency is 200kHz.

Letf =6kHzandD=0.5

Then from the graph
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t1 +T2 = N = 27}15
(21 X 7.5 x 109)2
D 1
t, = ;
ntn KK,
0.5 1
© nx75%x10°  0.3%x200X 10°
= 4.5uS
t = 225uS
t, 225 x 10°
C - Z = 1.125nF
(use 1nF) 20 X 10° 20 x 10°
t2
R =t X 20 x 10°
45

225  x20x10°
= 4k} (use 3.9K)

Actual loop parameters can now be recalculated

t1 = 20us 12 = 3.9us
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Fig. 5 5L6601 application diagram
(1stIF = 10.7MHz, 2nd IF = 100kHz)
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Fig. 12 Typical conversion gain (to pin 4)
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GEC PLESSEY
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HEADQUARTERS OPERATIONS CUSTOMER SERVICE CENTRES
GEC PLESSEY SEMICONDUCTORS ¢ FRANCE & BENELUX Les Ulis Cedex Tel: (1) 64 46 23 45 Tx: 602858F
Cheney Manor, Swindon, Fax : (1) 64 46 06 07

GERMANY Munich Tel: (089) 3609 06-0 Tx: 523980 Fax : (089) 3609 06-55

ITALY Milan Tel: (02) 66040867 Fax: (02) 66040993

JAPAN Tokyo Tel: (03) 3296-0281 Fax: (03) 3296-0228

NORTH AMERICA Integrated Circuits and Microwave Products Scotts Valley, USA

Wiltshire SN2 2QW., United Kingdom.
Tel: (0793) 518000
Fax: (0793) 518411

GEC PLESSEY SEMICONDUCTORS Tel (408) 438 2800 Fax: (408) 438 7023.
P.O. Box 660017 Hybrid Products, Farmingdale, USA Tel (516) 293 8686
1500 Green Hills Road, Fax: (516) 293 0061.

SOUTH EAST ASIA Singapore Tel: (65) 3827708 Fax; (65) 3828872
United States of America. SWEDEN Stockholm, Tel: 46 8 702 97 70 Fax: 46 8 640 47 36
Tel: (408) 438 2900 UNITED KINGDOM & SCANDINAVIA
Fax: (408) 438 5576 Swindon Tel: (0793) 518510 Tx: 444410 Fax : (0793) 518582
These are supported by Agents and Distributors in major countries world-wide.

Scotlts Valley, California 95067-0017,
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