
United States Patent c19J 

Trim berger 

[54) REPROGRAMMABLE INSTRUCTION SET 
ACCELERATOR 

[76) Inventor: Stephen M. Trimberger. 1261 Chateau 
Dr .. San Jose. Calif. 95120 

[ *] Notice: The term of this patent shall not extend 
beyond the expiration date of Pat. No. 
5.737.631. 

[21) Appl. No.: 417,337 

[22) Filed: Apr. 5, 1995 

[51] Int. Cl. 6 ••·•••·••••••·••••••••••••••••• G06F 1sn6: G06F 9/30 
[52) U.S. Cl . ....................................... 395/800.37; 395/376 
[58) Field of Search ..................................... 395/430. 384. 

395/385. 386. 387. 388. 389. 800.37. 376; 
326/39 

[56) References Cited 

Re. 34,363 
5.109.503 
5,301.344 
5,321.845 
5,336.950 
5,361.373 
5.386.518 
5.430.734 
5.471.593 
5.511.173 
5.517.628 
5.535.406 
5.537 .601 
5.574.930 

U.S. PATENT DOCUMENTS 

8/1993 Freeman .................................. 307/465 
4/1992 Cruickshank et al. .... .............. 395/500 
4/1994 Kolchinsky ......... .... ................ 395/800 
6/1994 Sawase et al ........................... 395/800 
8/1994 Popli et al. ......... ...... .............. 307 /465 

11/1994 Gilson .............. ... .................... 395/800 
1/1995 Reagle et al. ....... ...... .............. 395/325 
7/1995 Gilson .................................... 371/22.2 

11/1995 Branigin .................................. 395/375 
4/1996 Yamaura et al. ....................... 395/375 
5/1996 Morrison et al. ....................... 395/375 
7 /1996 Kolchinsky ............................. 395/800 
7/1996 Kimura et al ........................... 395/800 

11/1996 Halverson, Jr. et al ................ 395/800 

OTHER PUBLICATIONS 

DeHon. A. "DPGA-Coupled Microprocessors: Commodity 
!Cs for the Early 21st Century". M.I.T. Transit Project. 
Transit Note #100. from internet site http://www.ai.mit.edu/ 

TO 
EXTNL 

MEMORY 

115 

l/0 
REGS 

IOI 

103 

REG 
FILE 

PRNATE 
REGS 

108 

I 1111111111111111 11111 111111111111111 111111111111111 lllll 111111111111111111 
US005737631A 

[11) Patent Number: 

[45) Date of Patent: 

5,737,631 
*Apr. 7, 1998 

projects/transit/tnlO0/tnlOO.html. Jan. 29, 1994. 
French, P. et al. "A Self-Reconfiguring Processor", Proceed
ings from 1993 Workshop on FPGAs for Custom Computing 
Machines, IEEE. pp. 50-59. 1993. 

(List continued on next page.) 

Primary Examiner-Tod R. Swann 
Assistant Examiner-Conley B. King, Jr. 
Attome)I Agent, or Finn-Mark A. Haynes; Adam H. 
Tachner: Jeanette S. Harms 

[57] ABSTRACT 

A microprocessor comprises a defined execution unit 
coupled to internal buses of the processor for execution of a 
predefined set of instructions. combined with a program
mable execution unit coupled to the internal buses for 
execution of a programmed instruction providing an on chip 
reprogrammable instruction set accelerator RISA. The pro
grammable execution unit may be made using a field pro
grammable gate array having a configuration store. and 
resources for accessing the configuration store to program 
the programmable execution unit. An instruction register is 
included in the data processor which holds a current instruc
tion for execution. and is coupled to an instruction data path 
to supply the instruction to the defined instruction unit and 
to the programmable instruction unit in parallel. through 
appropriate decoding resources. A condition code register is 
coupled to instruction fetching resources, and connected to 
receive condition codes from both the defined execution unit 
and from the programmable execution unit. The program
mable execution unit includes logic to signal the instruction 
fetching resources to provide a next instruction when execu
tion of the programmed instruction is done. Resources for 
accessing the configuration store to program the program
mable execution unit are provided. which can utilize the 
internal buses of the data processor or be completely inde
pendent of them. 

40 Claims, 3 Drawing Sheets 
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