
III 
USOO5734334A 

United States Patent (19) 11) Patent Number: 5,734,334 
Hsieh et al. 45 Date of Patent: Mar. 31, 1998 

54 PROGRAMMABLE PORT FOR CROSSBAR 5202,593 4/1993 Huang et al. ............................. 326/86 
SWITCH 5,282,271 1/1994 Hsieh et al. . 

5,426,738 6/1995 Hsieh et al. .............................. 326/38 
(75) Inventors: Wen-Jai Hsieh; Chi-Song Horng; 5,428,750 6/1995 Hsieh et al. . 

Chun Chiu Daniel Wong, all of Palo 5,428,800 6/1995 Hsieh et al. . 
Alto; Gerchih Chou, San Jose; 5,465,056 11/1995 Hsieh et al. .............................. 326/41 
Shrikant Sathe, Saratoga; Kent 5.530,814 6/1996 Wong et al. ...... . 395/312 
Dahlgren, San Jose, all of Calif. 5,555,971 9/1996 Hsieh et al. ............................ 395/312 

5,625,780 4/1997 Hsieh et al. ............................ 395/31 
73) Assignee: I-Cube, Inc., Campbell, Calif. 

(21) Appl. No.: 516,320 Primary Examiner-Edwin C. Holloway, III 
Attorney, Agent, or Firm-Smith-Hill and Bedell 

22 Filled: Aug. 17, 1995 
57 ABSTRACT 

Related U.S. Application Data 
An electronic crossbar switch employs a switch array for 

(63) Continuationin-part of Ser. No.333,484, Nov. 2, 1994, Pat selectively routing digital and analog signals between its 
No. 5,625,780, which is a continuation-in-part of Ser. No. 171,752, Dec. 21, 1993, Pat. No. 5,426,738, which is a terminals. A separate port for each terminal provides a path 
continuation of Ser. No. 785,082, Oct. 30, 1991, abandoned. for digital and analog signals flowing in and out of the 

switch. Each port can be configured to operate with or 6 

: s sa absab as3401827.340,825.75. t9. without tristate buffering under control of a tristate control 
P. V. 395,311. 395/3 12: 326i82,326/38: 3264. 1. signal, to optionally latch input or output signals in response 

y y y 326/8 6 to clock and clock enable signals, and to buffer signals 
58 Field of Search 340/826, 827 passing in or out of the switch terminal with or without an 

input direction control signal. A set of control inputs are 
340/825.79. f provided in common to all ports, allowing an external host 

VAw WV 4 T ly to transmit control signals in parallel to each port. Each port 
56 References Cited may be programmed to select any of its control inputs as its 

tristate, clock enable, clocking or direction control signal. 
U.S. PATENT DOCUMENTS 

5,132,554 1/1993 Kaiser et al. ........................... 340/826 12 Claims, 4 Drawing Sheets 

38A 36 388 
? (, 

Br BR 

XTo 

PROGRAMMABLE 
NPUBFFER 

32 

PROGRAMMABLE 
OUPUTsuife 34 

42 TCK 

    

  

  

  

IPR2018-01694

EXHIBIT

2064

PATENT OWNER DIRECTSTREAM, LLC 
EX. 2096, p. 1

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


U.S. Patent Mar. 31, 1998 Sheet 1 of 4 5,734,334 

'-- pg - 

SWITCH | CONT 
ARRAY SRAM 

I158 T158 

159 
P159 14 

IO 

GO-G12 
KAO-KA4 

CONTROL 
TAG INTERFACE 
BUS CIRCUIT 

18 

FIG. 1 w 
1O 

  

    

  

  

    

  

5,734,334U.S. Patent Sheet 1 of 4Mar. 31, 1998

TO10
PQ

li n n

T1II
El

CONTSWITCH
ARRAY

• •
SRAM• •

i a *♦
T1581158

P158

P “ *
T1591159

14P159 12

P “ A10
G0-G12
KA0-KA4

DATA WORDTDOTCK,
TDI,
SE*

CONTROL
INTERFACE

CIRCUIT
JTAG *
BUS 16

18
\FIG. 1

10

PATENT OWNER DIRECTSTREAM, LLC 
EX. 2096, p. 2

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


U.S. Patent Mar. 31, 1998 Sheet 2 of 4 5,734,334 

TO SRAM 14 

--1-N 
DATA WORD 

16 28 

\ DECODER 
ADDR 

R 
26 

i M 24 /N 

TD 
/Y 

TCK -o- 
JTAG SEOUENCER 

TMS 20 

- - - - - - - - - - - - - - - - - - - - - - - 

O. O. O 

I SR SR 
M 21 M 21 

: N PO 
TCK TCK P159 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - 

TDO 

5,734,334U.S. Patent Sheet 2 of 4Mar. 31, 1998

TO SRAM 14

/

DATA WORD
16 28

DECODER

lADDR

SR SR* 2624

JDS TCKTCK

SRTDI 4 >
22

JTCK
INSTR

IE
DETCK TCK

JTAG / SEQUENCER WE
TMS SE2Q

r
• • • -i

SR SR• • •
21 21

J1 \ P0- 
! PI 59TCKTCK

L

\TDO

FIG. 2

PATENT OWNER DIRECTSTREAM, LLC 
EX. 2096, p. 3

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


U.S. Patent Mar. 31, 1998 Sheet 3 of 4 5,734,334 

38A t 36 38B 
BR BR 

IOX - XTO 
PROGRAMMABLE 

INPUT BUFFER 

PROGRAMMABLE 
OUTPUT BUFFER 34 

3 

PO 

CLOCK CE OM 

CLOCK CE TRO TR 
46 45 44 43 

NVSEL 

4 

in OM M BR NB TDO 

KAO 
KA4 O TDI-ba SHIFT REG 21 

42 TCK 

FIG. 3 

  

5,734,334U.S. Patent Sheet 3 of 4Mar. 31, 1998

PO 36 38B38A\
l/tr. <►

T
BRBR

^TO10 K
30

NB

PROGRAMMABLE 
INPUT BUFFER

■<><►

22

IM CE CLOCK TRI

PROGRAMMABLE 
OUTPUT BUFFER 24rr

CLOCK CE OM

TRICLOCK CE TRO
44 434546

INVSEL
v utjv

< \414 >

SSEL

Yi/ 16-TO-4 MULTIPLEXER 40

• ••
416

KEY G0-G12 IIii^ ii
OM IM BR NB TOO

I313 t i i/\ TAGC T7 /
KA0-* 
KA4 •

O 5
M SHIFT REG 21TDIPVY

TCK42

FIG. 3

PATENT OWNER DIRECTSTREAM, LLC 
EX. 2096, p. 4

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


5,734,334 Sheet 4 of 4 

FIG. 4 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

Mar. 31, 1998 U.S. Patent 

FIG. 5 
(PRIOR ART) 

  

5,734,334U.S. Patent Sheet 4 of 4Mar. 31, 1998

r
CE

t
TRI 32LATCH -l-52 58

60
I M2 IM3IM1

TOIO
CLOCK <>—ISIS—■> r

OM3 80

72
7482

OM1LATCH 76
24TRO 78 OM2

S*
34CE

FIG. 4
r
i 126120!116 FnAUi uI 100ADD +i
i
iIO TO

g]—n H(h

r

BD D♦

-----^ 124

BU _ 4  —» U-4—0
118^T 122

102
XFIG. 5 36

(PRIOR ART)

PATENT OWNER DIRECTSTREAM, LLC 
EX. 2096, p. 5

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.


