@ MOTOROLA
MC13022

Advanced Medium Voltage C_QUAM ADVANCED
AM Stereo Decoder MEDIUM VOLTAGE

The MC13022 is designed for home, portable and automotive AM stereo AM STEREO DECODER
radio applications. The circuits and functions included in the design allow
implementation of a full-featured C-QUAM® AM stereo radio with relatively
few, inexpensive external parts. It is available in either 28—lead DiP or EIAJ SEMICONDUCTOR
compatible wide—bodied 28-lead SOIC. TECHNICAL DATA

® Operation from 4.0 V to 10 V Supply with Current Drain of 18 mA Typ

® |F Amplifier with Two Speed AGC

® Post Detection Filters that Allow Manual or Automatic Adjustable Audio
Bandwidth Control and 9.0 or 10 kHz Notch Filtering

® Signal Quality Controlled Stereo Blend and Noise Reduction

® Noise and Co—Channel Discriminating Stop—On-Station

® Signal Strength Indicator Output for RF AGC and/or Meter Drive PLAS?‘I%UPF:(IDXKAGE

® Signal Strength Controlled IF and Audio Bandwidth . CASE 710

® Noise Immune Pilot Detector Needs no Precision Filter Components

® MC13023 Complementary Tuning System IC
DW SUFFIX
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PIN CONNECTIONS

Eny Det |I ° 28] 1 Det
Decoder Input [Z 2__7] L-A Det
Ret [ 3] [26] Q@ Out
AGC [4] 25] Voe
Simplified Application iF Input [ 5] [24] Loop Filter
SS RFAGC [ 6] 23] Biend
. . Left Audio Fitered Lett Out [7] 22] GND
_y| [FAmp Decoder PostDet > Left Notch n [ 8 | [21] Stereo Lamp
450 kHz AGC |- R Filter I_—_ j
Low-tevel Right Audio Feedback | 9 20| Osc Feedback
IF ! Blend. GOS8 Unfitered Loy [10] [19] Osc n
Q Fast-Lock Unfiltered Ry [11] 18] Pilot Det in
Conrol Feedback [12] [17] 1 Pilot
Pilot > Right Natch In [ 13] 16] @ Pilot
Detector Pilot Lamp ) ) )
Filtered Right Out E E Filter Control
YesiNo
(Top View)
Signal ORDERING INFORMATION
Quali .
Lovel De‘fsc'g, Stop Sense/ Operating
RF AGC/ Device Temperature Range| Package
Fast AGC Control 7 Meter DRive ~
ontre’ MC13022P Plastic Power
Ta =—40°to +85°C
MC13022DW S0O-28L

B bL367253 0102385 429 M

MOTOROLA ANALOG IC DEVICE DATA 9-81



MC13022

MAXIMUM RATINGS

Rating Symbol Value Unit
Power Supply Input Voltage Vee 12 Vde
Stereo Indicator Lamp Current (Pin 21) - 30 mAdc
Operating Ambient Temperature TA —40to+85 | °C
Storage Temperature Range Tstg —65 to +150 °C
Operating Junction Temperature TJ(max) 150 °C
Power Dissipation Pp 1.25 w
Derate above 25°C 10 mwW/°C

NOTE: ESD data available upon request.

ELECTRICAL CHARACTERISTICS (Voc = 8.0V, Ta = 25°C, Test Circuit of Figure 1, unless otherwise noted.)

Characteristic Min Typ Max . Unit
Power Supply Operating Range 4.0 8.0 10 Vde
Supply Line Current Drain (Pin 25) Ll 16 22 mAdc
Minimum Input Signal Level, Unmodulated for Full Operation (Pin 5) - 5.0 - mVrms
Audio Qutput Level, 50% Modulation, L only or R only (Pins 10, 11) 100 140 180 mVrms
Stereo
Audio Output Level, 50% Modulation (Pins 10, 11) 50 70 90 mvrms
Monaural
Output THD, 50% Modulation %
Monaural - 03 05
Stereo * - 05 2.0
Channel Separation, L only or R only, 50% Modulation 22 35 - dB
Stereo
Pilot Acquisition Time Following Blend Resst to 0.3 Vdc - - 600 ms
Audic Output impedance at 1.0 kHz (Pins 7, 14} - 300 - Q
Stereo Indicator Lamp Pin - - 200 mVdc ‘
Saturation Voltage at 3.0 mA Load Current (Vggt Pin 21) |
Stereo Indicator Lamp Pin - - 1.0 pAde ‘
Leakage Current (Pin 21) |
Notch Filter Control (Pin 15), Response versus Voltage (See Figure 2) |
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Figure 1. Test Circuit
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MC13022
EXPLANATION OF FEATURES

Blend and Noise Reduction

Although AM stereo does not have the extreme difference
in S/N between mono and stereo that FM does (typically less
than 3.0 dB versus greater than 20 dB for FM), sudden
switching between mono and stereo is quite apparent. Some
forms of interference such as co—channel have a large L-R
component that makes them more annoying than would
ordinarily be expected for the measured level. The MC13022
measures the interference level and reduces L-R as
interference increases, blending smoothly to monaural. The
pilot indicator remains on as long as a pilot signal is detected,
even when interference is severe, to minimize annoying pilot
light flickering.

RF AGC/Meter Drive

A dc voltage proportional to the log of signal strength is
provided at Pin 6. This can be used for RF AGC, signal
strength indication, and/or control of the post detection filter.
Normal operation is above 2.2 V as shown is Figure 4.

Stop Sense

Multiplexed with the signal strength information is the stop
sense signal. The stop sense is activated when scanning by
externally pulling the blend capacitor on Pin 23 below 0.5 V.
This would typically be done from the mute line in a frequency
synthesizer.

If at any time Pin 23 is low and there is either no signal in
the IF or a noisy signal of a predetermined interference level,
Pin 6 will go low. This low can be used to tell the frequency
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synthesizer to immediately scan to the next channel. The
interference detection prevents stopping on many
unlistenable stations, a feature particularly useful at night
when many frequencies may have strong signals from
multiple co—channel stations.

IF Bandwidth Control

IF AGC attenuates the signal by shunting the signal at the
IF input. This widens the IF bandwidth by decreasing the
loaded Q of the input coupling coil as signal strength
increases.

Post Detection Filtering

With weak, noisy signals, high frequency rolloff greatly
improves the sound. Conventional tone controls do not
attenuate the highs sufficiently to control noise without also
significantly affecting the mid-range. Also, notch filters are
necessary with any wide~band AM radio to eliminate the
10 kHz whistle from adjacent stations.

By using a twin-T filter with variable feedback to the
normally grounded center leg, a variable Q notch filter is
formed that provides both the 10 kHz notch and variable high
frequency rolloff functions. Typical range of response is
shown in Figure 3. Response is controlled by the dc voltage
on Pin 15.

Pin 15 could interface with a dc operated tone control such
as the TDA1524, or could be tied to Pin 6 for automatic audio
bandwidth control as a function of signal strength.
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