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United States Patent [19] [11] Patent Number: 4,660,170

 Hui et al. [45] Date of Patent: Apr. 21, 1987

[54] SYSTEM FOR PROVIDING [57] ABSTRACT

To AN A system for providing information to alter the soft-
ware of an electronic data processor embedded in an

[7'5] Inventors: Kenneth H. Hui. Duarte; King C. electronic module includes a remote reprogramming

Malt. Alhambra: David G. Hardesty, module that conducts a sequence of operations to pro-
safl Dimfls, all 0f Callf- vide data to the processor which the processOr uses to

reprogram itself. The system employs a data link having
a bidirectional transmission path connecting the pro-
cessor and the reprogramming module. A controlled

[73] Assignee: General Dynamics. Pomona Division.
Pomona. Calif.

[le Appl' No” 128's” switching circuit is provided at each end of the trans-
[22] Filed: Apr. 29, 1985 mission path. Under normal operating conditions, the

transmission path is used to transit a function signal for

Céid a function performed by the electronic module. Periodi-
[58] Field of suiég'ii‘.“§é.i}366'ii§¥ie 900 MS File “"5” the Prom” “Perms 0“ “new”; "C‘W’l‘ ‘0

’ 364/147; capture the path for transmission of a reprOgramrning
inquiry signal to the reprogramming module. At the

 

 

[56] ne‘erences Cited same time, the function signal is diverted to an alternate
us‘ FATENT DOCUMENTS path internal to the electronic module. When the repro-

3 944.934 3/1916 Morley ct al. .................... .. 364/900 Hamming module dilecls a ’Fprclg'amnl'ing inquiry’ it
3:9”le 3/1916 Hepwonh at all 340/”? R operates the other swttchmg ctrcutt to gain access to the
4.006351 2,1917 Hepworlh e1 3L 3443/”: 3 transmission path. Then. in reSponse to commands from
4.063.3ll 12/1??? Jeremiah et a]. .................. .. asst/900 the processor, the reprogramming module undertakes
4.254.415 3/193] Cooney et al. .................... .. 364/900 the reprogramming sequence and transfers data to alter
4.404.625 9n983 Saito et at. ........................ .. 304/ M4 program information held in the memory of the 131-0355-

FOREIGN pATENT DOCUMENTS sor. Thereafter. both the processor and the reprogram-
_ _ ming module operate their respective switching circuits

2054909 7/1919 U'mcd Kingdom ' to restore the transmission path to its normal opera-

Pn'mary Examiner—FRaulfe B_ Zach: tional use for the transmission of the function signal.
Attorney. Agent, or Firm—Neil F. Martin; Terrance A.
Meador: Edward B. Johnson 25 Claims. 14 Drawing Figures
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