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[57] ABSTRACT

A high-speed modem that transmits and receives digital
data on an ensemble of carrier frequencies spanning the
usable band of a dial-up telephone line. The modem
includes a system for variably allocating data and power
among the carriers to compensate for equivalent noise
and to maximize the data rate. Additionally, systems for
eliminating the need for an equalization network, for
adaptively allocating control of a channel, and the
tracking variations in line parameters are disclosed.

2 Claims, 6 Drawing Sheets

*no23- "o ‘as

C H2 ' 1

SAMPLING PERIOD

ARRIS EX. 1009

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

griggerc
Typewritten Text
ARRIS EX. 1009

https://www.docketalarm.com/


U.S. Patent May 23,1989 Sheet 1 of 6 4,833,706

  

  

 
  

PARAMETER
GENERATOR

CONTROL
AND

SCHEDUUNG
UMT

DIMTAL
DATA

GENERATOR

 

 
f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


U.S. Patent May 23, 1989

26

I ORICINATE

I2) I

(3)

(6)

(T)

(8)

 

GO OFF HOOK
DIAL ANSWER MODEM

RECEIVE ANSWER EPOCH
COMB

COMPARE RECEIVED
AIIIPLITUDES WITH

TRANSMITTED AMPLITUDES

 

  

  
  

  

  
  
 

  
 

  
  

 

ACCUMULATE NOISE DATA
F FT ON NOISE DATA

TO MEASURE AMPLITUDE
OF NOISE COMPONENTS

AT EACH CARRIER FRED.

TRANSMIT ORICINATE
COMB

TRANSMIT FIRST
PHASE-ENCODED

SIGNAL

RECEIVE SECOND
PHASE-ENCODED

SIGNAL

 TRANSMIT DATA ON
NUMBER OF BITS AND

POWER LEVELS ON EACH
CARRIER IN ANSWER-

ORICINATE DIRECTION

RECEIVE DATA

FIC._4.

Sheet 2 of 6 4,833,706

26'

ANSWER

CO OFF HOOK

TRANSMIT ANSWER
EPOCII COMB

 
  

  
  

 

ACCUMULATE NOISE DATA
FFT ON NOISE DATA

TO MEASURE AMPLITUDE
OF NOISE COMPONENTS

AT EACH CARRIER FRED.

RECEIVE ANSWER COMB
COMPARE RECEIVED

AMPLITUDES WITH
TRANSMITTED AMPLITUDES
 

 
  
  

 

  
 

 
 
  
  

 

RECEIVE FIRST
PHASE-ENCODED

SIGNAL

TRANSMIT SECOND
PHASE-ENCODED

SIGNAL

RECEIVE DATA

 TRANSMIT DATA ON
NUMBER OF BITS AND

POWER LEVELS ON EACH
CARRIER IN ORICINATE-

ANSWER DIRECTION

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


U.S. Patent May 23, 1989 Sheet 3 of 6 4,833,706

POWER- l.O0 POWER-10.0

Eb/No-0.5 Eb/No-.2.5(‘)

  
4 BITS

POWER-32.75

0 BITS

Pom-20.00

Eb/No-4.00
g+s,+5)

  
FlG....5.

POWER

SIGNAL POWER

 
FREQUENCY (Hz)

 

 
3: AREA LIMITED T0
-= sous cousmn

F|G._6.

 
f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


U.S. Patent May 23, 1989 Sheet 4 of 6 4,833,706

20"
I9
M
I?
I6

I5
I4 5

I3
I2

62 63

I0

9
8
7

6
5
4
3
2
I

°o as ID 152025 10 5540 45 59 55 an 55 64 POWER m as
62.5 63.5

FIG._7.

4kHzf I 592 ‘Xi’ I75)
I I512
I

94 (xi) I (yi)
2kHz

 
F]G___8_ RECEWER

 

 

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.


