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[57] ABSTRAcr 

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 for 
tracking variations in line parameters are disclosed. 

17 Claims, 13 Drawing Figures 

,26 
r- - __ L - - - - ----------- - --- - ----- - - - --I 

: 32 ~28 42 44 : 

DIGITAL 
DATA IN 

: 36 40 I 

~ ~ I 
PARAMETER MODULATOR 43 I 
GENERATOR : 

SN I 

CONTROL 
AND 

SCHEDULING 
UNIT 

DE-MODULATOR 

I 
I 
I 
148 

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

griggerc
Typewritten Text
ARRIS EX. 1004

https://www.docketalarm.com/


u.s. Patent JuL 7, 1987 Sheet 1 of6 

,'0 
4,679,227. 

I 
4kHz 

DIGITAL 
DATA IN 

IS If 
fSJO 
fS09 
fS08 

: 

1'\ 
\. 

34 

MOD. 
PARAMETER 
GENERATOR 

CONTROL 
AND 

SCHEDULING 
UNIT 

F 12 

. 

y 

MODULATOR 

'" \... 

I 
I 
I 

56 I 

DIGITAL ...----L----'-_ 52 I 
DATA DE-MODULATOR 

I GENERATOR : 
: bN SN 1 

I L _____________ :... _______________ - ____ --I 

FIG._3. 

I 

( 

j 

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


u.s. Patent JuL 7,1987 

__________ <26 
_ ORIGINATE J 

(I) GO OFF HOOK 
DIAL ANS'ER MODEM 

t 
RECEIVE ANSWER EPOCH 

COMB 
(2) COMPARE RECEIVED 

AMPLITUDES WITH 
TRANSMITTED AMPLITUDES , 
ACCUMULATE NOISE DATA 

FFT ON NOISE DATA 
(3) TO MEASURE AMPLITUDE 

Of NOISE COMPONENTS 
AT EACH CARRIER FREQ. 

t 
TRANSMIT ORIGINATE 

(4) COMB 

t 
TRANSMIT FIRST 

, (5) PHASE-ENCODED 
SIGNAL 

t 
RECEIVE SECOND 

(6) PHASE-ENCODED 
SIGNAL 

1 
TRANSMIT DATA ON 

NUMBER OF BITS AND 
(7) POWER LEVELS ON EACH 

CARRIER IN ANSWER-
ORIGINATE DIRECTION 

t 
RECEIVE DATA 

(8) 

Sheet 2 of6 4,679,227 
26' 

r-----A-NS-'-ER--.L.,.j 

GO OFF HOOK 

t 
TRANSMIT ANSWER 

EPOCH COMB 

t 
ACCUMULATE NOISE DATA 

FFT ON NOISE DATA 
TO MEASURE AMPLITUDE 

OF NOISE COMPONENTS 
AT EACH CARRIER FHEO. , 
RECEIVE ANSWER COMB 

COMPARE RECEIVED 
AMPLITUDES WITH 

TRANSMITTED AMPUTUDES 

t 
RECEIVE FIRST 

PHASE-ENCODED 
SIGNAL 

t 
TRANSMIT SECOND 

PHASE-ENCODED 
SIGNAL 

t 
RECEI VE DATA 

. t 
TRANSMIT DATA ON 

NUMBER OF BITS AND 
POWER lEVELS ON EACH 

CARRIER IN ORIGINATE-
ANSWER DIRECTION 

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


u.s. Patent Jut 7, 1987 Sheet 3 of6 4,679,227 . 

+ 
,0 BITS 

POWER-20.00 
Eb/No -4.00 

5 BITS 

POWER 

POWER-I.OO Eb/NO+ 

2 BITS 

~+3,+5) 

- ·(+5,+3) 

fIG._5. 

POWER -10.0 _ 
Eb/No -2.50 
~3"3) 

~ 
4 BITS 

6 BITS 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I . 

I 
I 
I 
I 
I 

-(+7,+7) 

-4--------------' o 
FREOUENCY (Hz) 

fIG._6. 

4000 

ma AREA LIMITED TO 
I888SS8II SOME CONSTANT 

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


u.s. Patent Jut 7,1987 

20N 
19 
18 
17 
16 
IS 
14 
13 
12 
1/ 
10 
9 
8 
7 
6 
5 
4 
3 
2 
I 

o 0 a5 I.D 1.5 2D 2.5 3.0 3.5 4.0 4.5 50 5.5 6.0 6.5 

Sheet 4 of6 4,679,227. 

4kHz f • I (92 (Xi) ( Yj) 
.--~---'---~--~)C'--~--___ f512 

I 
I 

94 (X j) I ( Yj) 
2kHz~:"""--":""-+----M------- f256 .. 

90 ( Xi) ( Yi) 
~~-----*-------~ 

TINE OF 
ARRIVAL AT 

RECEIVER 

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.


