


AM Stem0 NOW ~ I t h  
- 

NationaI SemIeondueto~m 
L M g m g  Stem0 Deeode~ 

The industry's first AM stereo decoder, the LM1981, is being made available 
to designers by National Semiconductor Corporation. This exceptional device, 
developed using National's proprietary linear circuit technology, decodes, or 
separates, the AM-IF signal into left and right channels. For the first time 
designers are able to  directly modify existing mono designs for stereo 
operation. 

The FCC is presently re-reviewing its April 1980 selection of the Magnavox 
system as a standard AM stereo manufacturing approach. The LM1981 is the 
integral part of at least three of the five proposed systems currently under 
evaluation. By designing-in the LM1981 now, manufacturers can be in produc- 
tion quickly once the FCC decision is announced. 

According to National Semiconductor applications engineers, most AM radio 
front ends will probably not meet the requirements for AM stereo without 
substantial improvements in at least two major areas: 

- phase noise of the local oscillator 

- IF (intermediate frequency) symmetry 

National is nearing introduction of an AM radio chip that will substantially 
improve performance in these areas. The LM1981 AM stereo decoder is avail- 
able in a 20-lead, dual-in-line molded package. The device is fully developed 
and ready to enter volume production. Samples are available now on a restric- 
tive consignment basis. 



































































































a LINEAR APPLICATION UPDATE 
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The transfer function changes to that of Figure 20(b) which is much more 

linear, at least up to 50% modulation. Above 50% modulation the distor- 

tion, predominantly second harmonic, begins to increase. Recalling that 

extremely high stereo modulation depths are unlikely to be encountered 

in practice, if we modify the detected PM function of the LM1981 with a 

( I  + M cos umt) term, then this decoder will do a reasonable job of 

detecting a Motorola compatible AM stereo signal. Since ( 1 + M cos u t )  

is the amplitude modulation signal (L + R), our correction term i n  

already available at Pin 4 of the I/C. Instead of adjusting the (L - R) 
detected level in response to the average carrier level, we can remove 

the filter from Pin 5 allowing the (L - R) level to change with the 
amplitude modulation. Practical experiments with this circuit have shown 

that the distortion level can be reduced if the correction term is actually 

(1.14 + M cos u ). This modification is implemented by decreasing the mt 

a-c term as shown in Figure 2 1. Re-adjustment of the potentiometer across 

Pins 17 and 19 restores the stereo separation. 

BELAR AM-FM 

The Belar system uses the same (L + R) and (L - R) signal components 
but with the (L - R) signal frequency modulating the carrier. A maximum 

frequency deviation of 11.25kHz and a pre-emphasis time constant of lOOpS 

(f - 1.6kHz) are the significant parameters that need to be considered 
0 

for the decoder modification. The Belar carrier equation is 








