
(12) United States Patent 
Curd et al. 

USOO6907595 B2 

US 6,907,595 B2 
Jun. 14, 2005 

(10) Patent No.: 
(45) Date of Patent: 

(54) PARTIAL RECONFIGURATION OFA 
PROGRAMMABLE LOGIC DEVICE USING 
AN ON-CHIP PROCESSOR 

(75) Inventors: Derek R. Curd, Woodside, CA (US); 
Punit S. Kalra, Superior, CO (US); 
Richard J. LeBlanc, Longmont, CO 
(US); Vincent P. Eck, Loveland, CO 
(US); Stephen W. Trynosky, Boulder, 
CO (US); Jeffrey V. Lindholm, 
Longmont, CO (US); Trevor J. Bauer, 
Boulder, CO (US) 

(73) 

(*) 

Assignee: Xilinx, Inc., San Jose, CA (US) 

Notice: Subject to any disclaimer, the term of this 
patent is extended or adjusted under 35 
U.S.C. 154(b) by 12 days. 

(21) 
(22) 
(65) 

Appl. No.: 
Filed: 

10/319,051 

Dec. 13, 2002 
Prior Publication Data 

US 2004/0113655 A1 Jun. 17, 2004 

Int. Cl................................................. G06F 17/50 
U.S. Cl. ............................. 716/16; 716/17; 716/18; 

326/39; 326/41 
Field of Search ................................. 716/1-2, 7–8, 

71.6/12, 16–18, 20; 326/40, 41, 38 

(51) 
(52) 

(58) 

References Cited 

U.S. PATENT DOCUMENTS 

6,078,735 A * 
6,096,091 A 
6,128,770 A 
6,304,101 B1 
6,429,682 B1 
6,493,862 B1 
6,526,557 B1 * 2/2003 
6,629,311 B1 * 9/2003 

OTHER PUBLICATIONS 

Virtex-II Pro, Platform FPGA Handbook, Oct. 14, 2002, pp. 
1-589, (v2.0), Xilinx, Inc., 2100 Logic Drive, San Jose, CA 
95124. 

(56) 

6/2000 
8/2000 
10/2000 
10/2001 
8/2002 
12/2002 

Baxter ........................... 71.6/3 
Hartmann 
Agrawal et al. .............. 716/17 
Nishihara ... 326/41 
Schultz et al. ................ 326/41 
Young et al. 
Young et al. ... ... 716/16 
Turner et al. ................. 716/17 

: 

: 

: 

: 

: 

“Advance Product Specification,” Virtex-II ProTM Platform 
FPGA Documentation, (Mar. 2002 Release), pp. 1-342, 
Xilinx, Inc., 2100 Logic Drive, San Jose, CA 95124. 

“PPC 405 User Manual,” Virtex-II ProTM Platform FPGA 
Documentation, (Mar. 2002 Release), pp. 343-870, Xilinx, 
Inc., 2100 Logic Drive, San Jose, CA 95124. 
“PPC 405 Processor Block Manual Virtex-II ProTM Plat 
form FPGA Documentation, (Mar. 2002 Release), pp. 
871-1058, Xilnix, Inc., 2100 Logic Drive, San Jose, CA 
95124. 

Rocket I/O Transceiver User Guide Virtex-II ProTM Plat 
form FPGA Documentation, (Mar. 2002 Release), pp. 
1059-1150, Xilinx, Inc., 2100 Logic Drive, San Jose, CA 
95124. 

* cited by examiner 

Primary Examiner Vuthe Siek 
ASSistant Examiner Binh Tat 
(74) Attorney, Agent, or Firm-E. Eric Hoffman; B. 
Hoffman 

(57) ABSTRACT 

A programmable logic device, Such as a field programmable 
gate array, is partially reconfigured using a read-modify 
write Scheme that is controlled by a processor. The partial 
reconfiguration includes (1) loading a base set of configu 
ration data values into a configuration memory array of the 
programmable logic device, thereby configuring the pro 
grammable logic device; (2) reading a first frame of con 
figuration data values from the configuration memory array; 
(3) modifying a Subset of the configuration data values in the 
first frame of configuration data values, thereby creating a 
first modified frame of configuration data values, and (4) 
overwriting the first frame of configuration data values in the 
configuration memory array with the first modified frame of 
configuration data values, thereby partially reconfiguring the 
programmable logic device. The Steps of reading, modifying 
and overwriting are performed under the control of a pro 
CCSSO. 

19 Claims, 5 Drawing Sheets 

200 -Y---------------------------------------- 
: T : 211 

: 8 WGT t SOCW MAENGINE ICAP 2 
:: 20 ' as 104. s 11 - 
| - | 22 
- - - - - - - - - - - - - r 
T 121 9 N. : t N NGT 

: : Y CLBS 8 12 - 4. 
: PowerPC405 DCR 

103 2. s 213 
-> -- 

! - MGT 

... "... 113 - . . . . - - - - - - - - - - - r 

| s: PORTD 24 
SOCM --> . 

: 202 : MST 
114 - 

- - 
r 

122,123 

  

Ex. 1006 
CISCO SYSTEMS, INC. / Page 1 of 13

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


U.S. Patent Jun. 14, 2005 Sheet 1 of 5 US 6,907,595 B2 

1 OO 

CONFIG. 
INTERFACE o 

oclescle 
i o CLE CLB 

o CLE & cle 
- POWerPC405 

O3 

o CLB On CLB 

oCLBs 
S 
CC 

o CLB 5CLB 

o 
FIG. 1 

(PRIOR ART) 

  

Ex. 1006 
CISCO SYSTEMS, INC. / Page 2 of 13

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


US 6,907,595 B2 Sheet 2 of 5 Jun. 14, 2005 U.S. Patent 

CONFIGURATION LOGIC 1 O1 

CITLHOd 

~ - - --- – ~- - - --- – ~- - - ~- - - - - -- 

- ? = - - - - ~- 

  

  

  

  

  

  

  

  

Ex. 1006 
CISCO SYSTEMS, INC. / Page 3 of 13

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


U.S. Patent Jun. 14, 2005 Sheet 3 of 5 US 6,907,595 B2 

POWER-UP & 
STANDARD 

CONFIGURAON END 

402 

PROCESSOR 1 O3 
READS INTERNAL/ 

42O EXTERNAL SIMULUS 
(E.G., PORT D) 

401 (a MOD FY READ-BACK 
BTSTREAM HEADER WITH 

FRAME LOCATION 

412 I 
WRITE READ-BACK 

BSTREAM HEADER FROM 
MEMORY TO CAP 

43 
READ-BACK MG 

CONFIGURATION FRAME 
PROCESSOR O3 FROM CAP TO MEMORY 

NATES MG T PARTAL 
RECONFIGURATION 414 PROCESSOR 103 MOD FES 

MGTATTRIBUTE BITS IN 
MEMORY IN RESPONSE TO 
CONFIGURATION CONTROL 
STIMULUS (E.G., PORT ID) 

PROCESSOR 1 O3 
WRITES OUTPUT 

RESULTS AND FLAGS 
(E.G., CONFIG DONE) 

415 WRITE WRITE BISTREAM 
HEADER FROMMEMORY TO 

ICAP 
FPGA ENTERS 

NORMALOPERATION 
WRITE MGT CONFIGURATION 
FRAMES FROMMEMORY TO 

CAP 

WRITE WRITE BITSTREAM 
TRALER COMMANDS FROM 

MEMORY TO CAP -/ 

FIG. 4 

  

  

  

  

  

  

  

  

  

  

  

    

  

  

  

  

  

    

    

  

  

  

  

    

  

Ex. 1006 
CISCO SYSTEMS, INC. / Page 4 of 13

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


US 6,907,595 B2 Sheet 4 of 5 Jun. 14, 2005 U.S. Patent 

289 
| 99 

1858 lä 
ZZ 

??T WW/HOE 

——— TlBLO | LI WVHCS |ß- |ZG! 19 

HOC] WOOS| WOOSO 
PROCESSOR 

  

Ex. 1006 
CISCO SYSTEMS, INC. / Page 5 of 13

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


Real-Time Litigation Alerts
	� Keep your litigation team up-to-date with real-time  

alerts and advanced team management tools built for  
the enterprise, all while greatly reducing PACER spend.

	� Our comprehensive service means we can handle Federal, 
State, and Administrative courts across the country.

Advanced Docket Research
	� With over 230 million records, Docket Alarm’s cloud-native 

docket research platform finds what other services can’t. 
Coverage includes Federal, State, plus PTAB, TTAB, ITC  
and NLRB decisions, all in one place.

	� Identify arguments that have been successful in the past 
with full text, pinpoint searching. Link to case law cited  
within any court document via Fastcase.

Analytics At Your Fingertips
	� Learn what happened the last time a particular judge,  

opposing counsel or company faced cases similar to yours.

	� Advanced out-of-the-box PTAB and TTAB analytics are  
always at your fingertips.

Docket Alarm provides insights to develop a more  

informed litigation strategy and the peace of mind of 

knowing you’re on top of things.

Explore Litigation 
Insights

®

WHAT WILL YOU BUILD?  |  sales@docketalarm.com  |  1-866-77-FASTCASE

API
Docket Alarm offers a powerful API 
(application programming inter-
face) to developers that want to 
integrate case filings into their apps.

LAW FIRMS
Build custom dashboards for your 
attorneys and clients with live data 
direct from the court.

Automate many repetitive legal  
tasks like conflict checks, document 
management, and marketing.

FINANCIAL INSTITUTIONS
Litigation and bankruptcy checks 
for companies and debtors.

E-DISCOVERY AND  
LEGAL VENDORS
Sync your system to PACER to  
automate legal marketing.


