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MC3362

Advance Information

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.

e Wide Input Bandwidth:

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

Complete Dual Conversion Circuitry
Low Voltage: Vo = 2.0 to 7.0 Vdc

Data Shaping Comparator

Dynamic Range

Low Drain Current (3.6 mA (Typ) @ Vcc
Excellent Sensitivity: Input 0.7 uV (Typ) for 12 dB SINAD

Received Signal Strength Indicator (RSSI) with 60 dB

Low Number of External Parts Required N
& Manufactured in Motorola’s MOSAIC Process Technolegy

= 3.0 Vdc}

LOW-POWER

RF Input
to 200 MHz

vVce
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FIGURE 2 — PIN CONNECTIONS AND

FUNCTIO

NAL BLOCK DIAGRAM
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MAXIMUM RATINGS (TA = 25°C unless otherWIse not%

"Rating . . pim j Synnbel 1 “value ¥ - Unit
‘Power. Supply Voltage i b Veeimaxy | 800 | vde
"Operating Supply Voltage Range: (Recommended) T BN E Vee T 201070 7] Vde
Input Voltage (Voc = 50Vdc) S ool 128 L Vo | 1.0 |  Vrms
Junction Temperature - =~ - S e Lo Ty 150 °C
Operating Ambient Temperature Range , S | TA —40to +85 |- °C
vStorage Temperature. Range s el = , Ts{g | ~651t0 + 150° °C

ELECTRICAL CHARACTERISTICS (VCC = 5 0 Vd, fo = 49 7 MHz, DeV|at|on = 3.0 kHz, T - 25°C, Test Cir
Junless otherwise noted) .

v Charactenstlc PR ' . Pin Min: - Typ Units
Drain Current (Carrier Detect Low — See. F|gure 5) e mA
Input for —3.0.dB leltlng BRI Rt S uVrms
Recovered Audio (RF signal level = 10 mv) oo DN B < mVrms
Noise Output (RF'signal level: = 0.mV)., "~ 0 580 s I [ mVrms
Carrier Detect Threshold (below VCC) : o 10 Vde
Meter Drive Slope & "7 2 ] nA/dB
Input for:20 dB (S+N)/N {See Flgure 7) e L= ‘wVrms
First Mixer 3rd Order,lntercep,t {Input). - ' - dBm
First Mixer Input Resistance (Rp) 690 - — Q
First Mixer Input Capacitance (Cp). = 7.2 o pF
First Mixer Conveérsion Voltage Gain - 18 — dB
Second-Mixer Conversuon VoItage Gain - 21 — dB
Detector Output Resnstance 1.4 — kQ
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MC3362

FIGURE 4 — IMETER versus INPUT FIGURE 5 — DRAIN CURRENT, RECOVERED AUDIO versus SUPPLY
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FIGURE 10 — CIRCUIT SCHEMATIC
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CIRCUIT DESCRIPTION

“The:MC3362 is a complete FM narrowband recelver;f
from antenna input to audio preamp. output The low
voltage dual conversion design yields low power dram i

excellent sensitivity and good image rejectlon in nar-
rowband voice and data link applications.
In the typical application (Figure 1), the first mixer

amplifies the ‘signal and converts. the RF-input t0:10:7 -, S

MHz. This IF signal is filtered externally and fed into the
' second mixer, which. further" ampllfles the signal and

converts it to a 455 kHz IF- sngnal ‘After external band- -

pass filtering, the low IF is fed into the limiting ‘amplifier
and detection circuitry. The audio’is recovered using a
- conventional quadrature detector TW|ce IF flltermg |s
provided internally.

The input signal levelis monltored by ‘meter drlve‘

circuitry which' detects the amoust of Ilmrtlng in the

limiting- amplifier. The voltage at the meter: dnve pin-

determines the state of the carrier. detect output WhICh -+ . pled to the recovered au

. cuit is-a.comparator whi

is active low.

APPLICATION ' ‘
“The first'local oscillator can-be run usmg a free-
runmng LC tank, as a VCO using PLL synthesis, or

driven from:an external: crystal oscillator. It has been"
run to 190 MHz.* A buffered output.is available at Pin

20. The second local oscillator is a common base Col-

pitts type which is typically run at 10 245 MHz under e
crystal control. A buffered output is avallable ‘at Pln, :

2. Pins 2 and 3 are mterchangeable :
The mixers are doubly balanced to reduce spurious
responses. The first and second mixers have conver-
sion gains of 18 dB and 22 'dB’ (typical), respéctivel
as seen in Figure.6..Mixer.gain is stable with. re
to supply voltage For both. conversions, the
impedances and pin layout are desngned to
user to employ low cost, readily avallabl
ters. Overall sensitivity and:AM reject
in Figure 7. The input-level for 20'd
wV using the two-pole post- -detecti

*If the first.local os ns 21 and/or 22) is. dr|ven from

a strong exterpal* {100 mVrms), the mixer: can-be e

- nal is then fed into one second mixer input pin, the

fbandpass filter thenfed into the limiter input pin. The

t0/1.0 MHz.

. sensitivity.

1. Hysteresis is
" resistor from

: current from Figure 4 and pick-a resrstor such that:

@ MOT OROLA Semiconductor Products e

;Follow'ing _the first mixer, a 10.7 MHz ceramic band-
pass filter is recommended. The 10.7 MHz filtered sig-

other input pin being connected to V.

The 455 kHz IF is typlcally filtered usmg a ‘ceramic

limiter-has 10 wV sensrtlwty for —3.0 dB limiting; fl

The output of the limiter is |nternally conne
the quadrature detector, |nclud|ng a qu
'capamtor A parallel LC tank is needed ext
Pin 12 to Vcc. A 68 k) shunt resistance
which determines the peak separati
rature detector; a smallerivalue willincrease the spac-
ing ‘and  linearity but decrease rg

‘A data shaping‘circuit is ble-and can be cou-
t.of Pin 13, The cir-
designed to detect zero
ion. Data rates of 2000 to
using the circuit of Figure
by connectinga:high-valued
5 to-Pin 14: Values below 120 kQ
nded asthe mput sngnal cannot over-

crossings of ‘FSK
35000 baud . are d

are not recem

. Figure 4 shows the unloaded current at Pin 10
versus input power. The meter-drive current can be
used directly (RSSI) or-can be usedto trip the carrier
detect circuit at a specified input power. To do this,
pick an RF trip-level in dBm. Read the corresponding

R1g = 0.64 Vdc / 1o

Hysteresis is available by.‘cvqnnecting a high-valued
resistor R4 between Pins 10 and: 11. The formula is:

Hyst. = Voo/(RH x 10=7) dB




OUTLINE DIMENSIONS

A CASE 724-02
, T ' ‘ PLASTIC PACKAGE [ MILLIMETERS | _INCHES
i 0 O T O O R R -~ RgJA = 100°C/W (Typ) |-DIM | MIN T MAX | MIN | MAX

24 ) : Lo , A | 3124 3213
; B B |- 635 | 686
1O : GRR) SRR | C | 408 457
'\JVUUUVV-U‘U LY B D[ 038 | 051
: SRR ‘ F [ 102 [ 162

—={H|— BT G | 25485
et e E e L H | 160 [ 21
N Pl : r A‘ J | 018 [ 030
[ . AERR'§ [ K | 292 | 343
- ~ L [ 737 | 18

: [ M~ e
I Koo NoTE2 N | 051 100

L ] B N
| v 0 J
_>I G : . SEATING PLANE ; ‘._!L- \‘/ NOTES:
i : WITHIN 0.25 mm {0,010}
MAXIMUM MATERIAL

~.CASE 751E-02 - MILLIMETERS INCHES
= DM | MIN MAX MIN MAX
A 15.25 | 1650 | 0.601 | 0.610
) B | 7407 7.60 | 0.29 | 0.299
: : € | 235 | 265 | 0093 [ 0104
: A — D | 035 | 049 | 0.4 | 0.019
NI H ST A Y F | 050 | 080 | 0.020 | 0035
AAAAHAAAAAARAT G 127 BSC 0.050 BSC
24 ’ 13 J 025 | 032 | 0010 [ 0.012
K 0.10 0.25 | 0.004 .| 0.009

M 0° 7° (1 1
P 10.05 | 10.85 | 0395 | 0415
R 0.25 075 | 0010 § 0,029

NOTES:

. DIMENSIONS A AND B ARE-DATUMS AND TIS A
DATUM SURFACE.
DIMENSIONING AND TOLERANCING PER ANS|

/ J% / . Y145, 1982
i’ =¥ CONTROLLING DIMENSION: MILLIMETER,

. DIMENSION A AND B DO NOT INCLUDE MOLD
PROTRUSION.

.. MAXIMUM MOLD PROTRUSION 0.15(0.006)
PER SIDE.
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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 applicatjon or uUse of any product or circuit described herein; neither does it convey any license under its
patent rights nor the rights of others. Motorola a\nd@ are registered trademarks of Motorola, Inc: Motorola, Inc. is an Equal Employment Opportunity/
Affirmative Action Employer. B Shei .
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