
Order this data sheet bv MC336ZD

I Advance Information I

LOW POWER NARROWBAND FM RECEIVER

. . . includes dual FM conversion with oscillators, mixers, quad-
rature detector, and meter drive/carrier detect circuitry. The
MC3362 also has buffered first and second local oscillator outputs
and a comparator circuit for FSK detection.

. Wide [nputBandwidth:

— 200 MHz using Internal Local Oscillator
— 450 MHz using External Local Oscillator

● Complete Dual Conversion Circuitry

. Low Voltage: VGC = 2.0 to 7.0 Vdc

. Low Drain Current (3.6 mA (Typ) @ VCC = 3.0 Vdc)

. Excellent Sensitivity: Input 0.7 KV (Typ) for 12 dB SINAD *i>, ,
.’3$,:..,Y..,I’

● Data Shaping Comparator ~~:,,,,
. Received Signal Strength Indicator (RSSI) with 60 dB ,;~$~i,

Dynamic Range ~is*’J~k.:....,..:*.* ..
‘ii’%~.+.~<.,i~?

● Low Number of External Parts Required *,,..:},+,.>,.,\$,t4-..o:.**jf.
. Manufactured in Motorola’s MOSAIC Process Techno%~gy
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RF Input FIGURE 1 — TYPICAL APPLICATl&qJ#PLL FREQUENCY
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This document containa information on a naw product. Specifications and information herain are
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FIGURE 2 — PIN CONNECTIONS AND
FUNCTIONAL BLOCKDIAGRAM

Ist Mixer Input 1st Mixer Input

2nd LO Output Varicap Control

2nd LO Emitter 1st LO Tank

2nd LO Base 1st LO Tank

2nd Mixer Output 1st LO Output

Vcc 1st Mixer Output

Limiter Input 2nd Mixer Input

Limiter
Decoupling 2nd MixerInput

Limiter
Decoupling

VEE

Meter Drive Comparator Output

Carrier Detect Comparator Input

Quadrature Coil Detector Output
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MAXIMUM RATINGS (TA = 2WC, unless otherwise not~: ~

Rating ,’ Pin Symbol Value Unit

Power Supply Voltage 6 Vcc(max) 8.0 Vdc

Operating Supply Voltage Range (Recommended)’ 6 Vcc 2.0 to 7;0 Vdc

Input Voltage (VCC >5.0 Vdc) 1,24 Vq_24 1.0 Vrms

Characteristic Pin Min Typ *qX:, Units

Drain Current (Carrier Detect Low - See Figure 5)
...

6 — 4.5 I!...’%$,7H mA

Input for –3.0 dB Limiting I – I – I 0.7 .4k$:$,.’’o.o I uVrms I

Recovered Audio (RF signal level = 10 mV) 13 —

~

35qk”’*kt(;’”p — mVrms
,.. ,,..

I .>..... ., ,,,, 1
I 1 1 !, “., ..? I

1 4,,.., .,

>’: ~,, ..1 1 1
1 I

...
Carrier Detect Threshold (belo”w Vcc) 10 — ,p,&o.64 — Vdc

Meter Drive Slope 10 — ,?~,.,y%. 100 — n~d B

lnDl
“,

.,. .
I 1 1

1
. ,.>. . .,.,Y,. 1 I

..
First Mixer 3rd Order Intercept (Input)

$:t.,.y
— ,,...: — ‘\~:>). -22 — dBm

First Mixer Input Resistance (Rp)
.,,:,.>i.,.f!.~:X:L=— .. 690

First Mixer Input Capacitance (Cp) -Al’ k- I 7.2 I ~
,:,

Firs . . .

..
I .,.-. ...\ 1

1 I

10,5 Turns
Coilcrafi
UNI-10/142

FL1:
muRata CFU455D

Toko L;C-4551

FL2 :
muRata SFEIO.7MA

Toko Soil 07 M3-Ao-I O
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FIGURE 4 — IMETER versus INPUT FIGURE 5 — DRAIN CURRENT, RECOVERED AUDIO versus SUPPLY
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CIRCUIT DESCRIPTION Following the first mixer, a 10.7 MHz ceramic band-
The MC3362 is a complete FM narrowband receiver pass filter is recommended. The 10.7 MHz filtered sig-

from antenna input to audio prearnp output. The low nal is then fed into one second mixer input pin, the
voltage dual conversion design yields low power drain, other input pin being connected to Vcc.
excellent sensitivity and good image rejection in nar-
rowband voice and data link applications. The 455 kHz IF is typically filtered using a ceramic

In the typical application (Figure 1), the first mixer bandpass filter then fed into the limiter input pin. The ~:$
amplifies the signal and converts the RF input to 10.7 limiter has 10 pV sensitivity for –3.0 dB limiting, fla~$.~
MHz. This IF signal is filtered externally and fed into the to 1.0 MHz.

\:,jf..J.,:’:+..
second mixer, which further amplifies the signal and The output of the limiter is internally connec~~~:t~~] ‘
converts it to a 455 kHz IF signal. After external band- the quadrature detector, including a qus~~,~$qre
pass filtering, the low IF is fed into the limiting amplifier capacitor. A parallel LC tank is needed exte&h~~?&~$rom
and detection circuitry. The audio is recovered using a Pin 12 to Vcc, A 68 k~ shunt resistanc@$~~iiBc) uded
conventional quadrature detector. Twice-l F. filtering is which determines the peak separati~’e~~{ $#e quad-
provided internally. rature detector; a smaller value wil~~,nc?~@e the spac-

The input signal level is monitored by meter drive ing and linearity but decrease r~$~lered audio and
circuitry which detects the amount of limiting in the sensitivity. ,..-’~?..,),}$.:,,:t>~l

limiting amplifier. The voltage at the meter drive pin

,:,,.
“Adata shaping circuit i:,:~~~[~$~e and can be cou-

determines the state of the carrier detect output, which pled to the recovered au+~~:~i~$put of Pin 13. The cir-
is active low. cuit is a comparator wh[c~~s~tiesigned to detect zero

APPLICATION
crossings of FSK ~~~l,at[on. Data rates of 2000 to
35000 baud are d~$~g:~~~~eusing the circuit of Figure

The first local oscillator can be run using a free- 1. Hysteresis is a~ai&b~e by connecting a high-valued
running LC tank, as a VCO using PLL synthesis, or resistor from~~~~%~’to Pin 14. Values below 120 k~
driven from an external crystal oscillator. ‘It has been are not re$~m’~~nded as the input signal cannot over-
run to 190 MHz, * A buffered output is available at Pin come th$;’’h~$teresis.

20. The second local oscillator is a common base Col- Thafrn~er’drive circuitry detects input signal level
pitts type which is typically run at 10.245 MHz under b~..~~~fi~oring the limiting of the limiting amplifier
crystal control. A buffered output is available at Pin

$!i+li:.::j$\,*
st~~gs; Figure 4 shows the unloaded current at Pin 10

2. Pins 2 and 3 are interchangeable, ~rsus input power. The meter drive current can be
The mixers are doubly balanced to reduce spurious .J$$i,, used directly (RSSI) or can be used to trip the carrier

responses. The first and second mixers have conver- $~, “tx detect circuit at a specified input power, To do this,
slon ga[ns of 18 dB and 22 dB (typ]cal), respectlve~$~,;i,;~+~$,i

~\\,>..\;j..
pick an RF trip level in dBm. Read the corresponding

as seen in Figure 6. Mixer gain is stable with re~$&p-t,3 current from Figure 4 and pick a resistor such that:
to supply voltage. For bo~h conversions, thet@$~@
impedances and pin layout are designed to a~~<~%be R1o = 0.64 Vdc /110

user to employ low cost, readily availabl~ ct&~#~?c fil- Hysteresis is available by connecting a high-valued
ters. Overal I sensitivity and AM rejecti,~#~%$@;shown resistor RH between Pins 10 and 11. The formula is:
in Figure 7. The input level for 20 dB:$S~$N)/N is 0.7
pV using the two-pole post-detecti@~!~~t pictured. Hyst. = VCC/(RH x 10–7) dB

;s(,.“~i$,i‘,~:i+..,?!>,>,*)”’’t:$?)<s.
+5,. S:*,~,~$is:

).;,:$’):,t.,~
*$) .
.~),,;$~”’

*k,‘*:&>,.$;~”~.j;,. ,,’..
J*.+!*.>..,>..~:~‘-.,?,.*::h,~.{,,

~$.$.,.,~,.>
*lf the first local os@~~g~’$Pins 21 and/or:22) is driven from

a strong externsk sb~rc’e (100 mVrms), the mixer can be
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3.CONTROLLINGDIMENSION:MILLIMETER,
4.OIMENSIONA AND BDO NOTINCLUDEMOLO*3
PROTRUSION,

5,MAXIMUMMOLD PROTRUSION0.15(0.006)
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Motorola reserves the right to make changes without further notice to any products herein to iMprOVe reliability, function or design. Motorola does
not assume any liability arising out of the application or use of any product or circuit described herein; neither does it convey any license under its
patent rights nor the rights of others. Motorola and@ are registered trademarks of Motorola. Inc. Motorola, Inc. is an Equal Employment Oppotiunity/
Affirmative Action Employer.
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