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COMMUNICATIONS/NETWORKS 

VMEBUS-BASED NASCOM BLOCK ERROR DETECTOR 

THE PURPOSE of the VMEbus Bloclc Error Detector 
(VME BED) is to monitor data quality of 4,800-bit 

Nascom blocks on a RS-422-A communications line. Each 
VME BE.D can simultaneously monitor (in parallel) ei­
ther simplex side (send/receive) of a Nascom communi­
cation line. Simplex side selection (send/receive) and 
normal/reversed timing selection are done by th.e user. 

Upon reception of a Nascom block on the monitored com­
munications line, the block sync light-emitting diode 
(LED) will briefly illuminate and the bloclc count will 
increment If the received Nascom block has an incorrect 
22-bit cyclic redundancy check (CRC), the CRC error 
LED will briefly illuminate and the block error count will 
increment The VME BED can count up to 99999 de­
tected Nascom blocks and up to 99999 detected Nascom 
blocks with CRC errors. Each counter has an overflow 
indication. Previous designs used off-the-shelf transistor­
to-transistor logic microcircuits requiring about 40 mi­
crocircuits per BED board. The I 0: I attenuated patch 
p1111el added additional cost to the troubleshooting proce­
dure and added another piece of equipment which could 
fail during troubleshooting. Another limitation was the 
inability to count the number of N ascom blocks detected 
and a limited nwnber (999) of blocks detected with CRC 
errors. In contrast, the VME BED design is based on one 
programmable logic device. A few additional integrated 
circuits are used for the Nascom line interface and the 
front paDCI display interface. 

The VME BED is capable of monitoring either data flow 
of a full-duplex Nascom communications line. The VME 
BED is a standard 6U, 160-mm single-slot VMEbus card 
formollllling in any standard VME chassis. The front panel 
display (shown in the first figure) contains the operating 
controls, LED indicators, switches, block count display, 
block erro.r count display, ejector bandies, and mounting 
screws necessary to the operation and testing of each full­
duplex port. 

The selection of the data signals upon which to perform 
error detection is controlled at the front panel display. 
This block counter function and the block error detec­
tion function are perform.ed by the following sequence 
of events: 

• The standard 24-bit Nascom block synchronization 
pattern, 627627 hexadecimal (h), is detected; VMEBED. 
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Block diagram of VME BED cirr:uit. 

• The block sync LED is briefly illuminated and the 
block count is incremented; 

• The CRC calculation is performed on the data field 
by the CRC generation circuitry. The PI and P2 tlag 
bits are not included; 

• After the block CRC is encoded, a bit-by-bit com­
parison is performed on the CRC va.lue located in the 
last 22 bits of the Nascom block; 
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Finally, if the comparison fails, the block enor count 
is incremented, and the block CRC LED is briefly 
illuminated. 

The circuitry that performs the CRC calculation is sum­
marized in the block diagram in the second figure. 

The YME BED can be used to monitor data quality and 
connectivity ofNascom line switching systems. It can also 
be used to monitor data quality (as a control) for equi~ 
ment that can send and/or receive Nascom blocks. 'Ibis 
controlled monitoring has proven ext:remely useful in op­
erational and testing scenarios. 

Contact: Clayton Sigman (Code S II. I) 
(30 I ) 2 86-4821 

Sponsor: Office of Space Communications 

Mr. Clayton Sigman is a computer engineer performing 
systems engineering, integrating, and testing of lraiU­
portab/e Project Operations Control Center (TPOCC) 
systems, and the Acting Technical Representllttve of the 
TPOCC Advanced Spacecraft Simulator (!'ASS) system. 
He earned a BS in Electrical Engineering under the (h. 

operative Educationol Program from the Univt!rsity of 
Maryland at College Parle. Mr. Sigman has been at GSFC 
for 8 years, where he works in the Control Center System 
Branch developing TPOCC ground systems. 



Artisan Technology Group is an independent supplier of quality pre-owned equipment 
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