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[57] ABSTRACT

JTAG test logic and a memory controller place an SDRAM
in a self refresh mode prior to beginning .lTAG testing. The
memory controller can complete a current memory access
and otherwise prepare for the JTAG test. During the JTAG
test. self refresh mode operation of the SDRAM retains data
without the need for a clock signal or refresh signals which
are suspended for the JTAG test. Accordingly, after the
JTAG test. circuit operation can continue without reinitial-
izing data in the SDRAM.

16 Claims, 6 Drawing Sheets

1 11
114% MEMORY 11

[[[[[ ‘60,] comma :1
1117 1 1 STATE 1,,

, 1 1 :1 MACRNE 1‘1 ‘ 1

    

 

1 1‘, 1

, 51795517 1 i;
1 bypass ‘ , 1‘1' 1 ‘
‘ 111 1 3‘

 

 
 

  
 

 
 
 

  

1
1 cl 1 ,

131-1151,“ 121331491} 1’ 1 SELF-REFRESH 13 mo 12% STATE 1
“‘ TGK ms ‘ 1 1 MACHINE 11 ‘ J 1 - 1 1 1

"1 ms cow/ROLLER 1 {met/1 1‘1 ‘1 I 1 ,,,,,,,, 1‘1 1 ‘
1 1 i 1 11

. , 0955111711on comm “REGlSTEH 11 1

11121131111: [1‘3 l1

HP Exhibit 1004 - Page 1f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


HP Exhibit 1004 - Page 2

US. Patent Aug. 11, 1998 Sheet 1 of 6 5,793,776

|
I

114 . MEMORY :I
I CONTROLLER .1

STATE :.
MACHINE . 

113 II

mcu_idle jtag_clk_ | |
- stop_req I

 
 

 

 
 
  
 
 

 

111 '

 
 MODE CONTROL

REGISTER

 

  
  

 

 
   
  

 

I

I i

I i

I l

1 : I ' a __C1k_ IJ ITRST'I'DB: :gtogp_req SELF-REFRESH .1
i TDD STATE :'

: 1 11% MACHINE 11
l I CONTROLLER II
I 1 - - _ "'I
I I I

I l I

1 |

I l OBSERVATION CONTROL '
: REGISTER I

I I

1 - : mcu_idle ”3
I - I
I - : 1

I i I I

: i 1
: I

I 1 I
: 1 '
I : |

l I I
LL_."__—_:'_:__“_:'LZI';__".:__I'_“___________ ___J

FIG. 1 116 SDRAM

HP Exhibit 1004 - Page 2f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


HP Exhibit 1004 - Page 3

US. Patent Aug. 11, 1993 Sheet 2 of 6 5,793,776

no jtag_clk_stop_req 
 

 
 
 

201

jtag_clk_stop_req

mcu_idle:0

JTAG_

CLK_STOP_
REQ

203

211  

  
  

 

 

 
 

jtag_sdram_
norm

WAIT

TO

REFRESH

no

start

mcu_idle=1

 
  
 

  
 

  

 

ASSERT 205
SELF-

REFRESH

MODE

FIG. 2 207

 
 209

mem add ud

mem add cnt

mem add reset _

mem add set SCAN
REQUIRED

reg_file_test_en mem we1

mem_we2 (EXE DP
mem_cex FALU, ’

EXE MULT)

Data Path
 

FIG. 7

HP Exhibit 1004 - Page 3f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


HP Exhibit 1004 - Page 4

US. Patent Aug. 11, 1998 Sheet 3 of 6 5,793,776

5'
._
U) C

8 .E E

O 0) co
0) co co
0') CO 0')

300

f

330

FIG.3

I 315

387

 
HP Exhibit 1004 - Page 4f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


HP Exhibit 1004 - Page 5

5,793,776Sheet 4 of 6Aug. 11, 1998US. Patent

omvm?m?o?

 

saw
asnew

9%
OE:3

E5
Son0633

v.3255m3

  Ev

  0?_2
£5

Soc9%? 
2%

 
mvv

mwm

omw
Nam

HP Exhibit 1004 - Page 5f 

 

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.


