PCT

WORLD INTELLECTUAL PROPERTY ORGANIZATION
International Bureau

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(51) International Patent Classification :

HO4L 25/02, 5/20 A3

(11) International Publication Number:

(43) International Publication Date:

WO 95/26128

5 October 1995 (05.10.95)

(21) International Application Number: PCT/US95/03609

(22) International Filing Date: 21 March 1995 (21.03.95)

(30) Priority Data:

08/219,664 29 March 1994 (29.03.94) Us

(71) Applicant: APPLE COMPUTER, INC. [US/US]; 20525 Mari-
ani Avenue, Cupertino, CA 95014 (US).

(72) Inventors: VAN BRUNT, Roger, W.; 1214 A Stanyan Street,
San Francisco, CA 94117 (US). OPRESCU, Florin, A.; 833
Fife Way, Sunnyvale, CA 94087 (US).

(74) Agents: SCHELLER, James, C. et al; Blakely, Sokoloff,
Taylor & Zafman, 7th floor, 12400 Wilshire Boulevard, Los
Angeles, CA 90025-1026 (US).

(81) Designated States: AM, AT, AT (Utility model), AU, BB, BG,
BR, BY, CA, CH, CN, CZ, CZ (Utility model), DE, DE
(Utility model), DK, DK (Utility model), EE, EE (Utility
model), ES, FI, FI (Utility model), GB, GE, HU, JP, KE,
KG, KP, KR, KZ, LK, LR, LT, LU, LV, MD, MG, MN,
MW, MX, NL, NO, NZ, PL, PT, RO, RU, SD, SE, SG, SI,
SK, SK (Utility model), TJ, T™M, TT, UA, UG, UZ, VN,
European patent (AT, BE, CH, DE, DK, ES, FR, GB, GR,
IE, IT, LU, MC, NL, PT, SE), OAPI patent (BF, BJ, CF,
CG, CI, CM, GA, GN, ML, MR, NE, SN, TD, TG), ARIPO
patent (KE, MW, SD, SZ, UG).

Published
With international search report.
Before the expiration of the time limit for amending the
claims and to be republlshed in the event of the receipt of
amendments. .

(88) Date of publication of the international search report:
26 October 1995 (26.10.95)

(54) Title: COMMON MODE COMPENSATION CIRCUIT
(57) Abstract
In a driver circuit for a

twisted pair cable, a compensator 200
for preventing appreciable

common mode current flow into
or out of the twisted pair cable in
response to the device receiving
a wide range of common mode
voltage bias levels. A wide range
of external bias voltages may be
received as a result of variations
in the ground node voltages
of two coupled devices. The
compensator circuit utilizes a
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feed back loop and monitors
the bias voltage received on
the twisted pair cable. As the
magnitude of the common mode
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current increases due to external - ' H
bias voltage variation from a 1055
reference bias voltage, the current

flow of prochannel transistors,

coupled in an arrangement of the

present invention, is increased (or

discreased, as necessary) so that

reduced common mode current
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flows onto the twisted pair cable. The present invention reduces appreciable common mode current flow through the twisted pair cable
from the driver that are due to variations in the external bias voltage between communication devices. The present invention provides
high common mode output impedance for the driver circuit by altering the effective common mode early voltage characteristics of the
driver circuit while utilizing shorter channel length transistors for high speed communication capacity. The present invention also offers
reduced current supply capacity of the common mode bias voltage source. The present invention operates ideally within driver circuits

compatible with the IEE P1394 communication standard.
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INTERNATIONAL SEARCH REPORT

Inte:  onal Application No

PCT/US 95/03609

A. CLASSIFICATION OF SUBJECT MATTER

IPC 6 HO4L25/02 HO04L5/20

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

IPC 6 HO4L

Minimum documentation searched (classification system followed by classification symbols)

Documentation searched other than minimum documentation to the extent that such documents are inciuded in the fields searched

Electronic data hase consulted during the internationai search (name of data base and, where practical, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category ° | Citation of document, with indication, where appropriate, of the relevant passages

see the whole document

- 18, 1990,
1990 JOPKE J,

LEVEL BUS TECHNIQUE'

see figures 2,3

no. -, 17 September 1990 - 18 September
pages 144-147, XP 000202471

SUNDSTROM R ET AL 'A LOW POWER
DIFFERENTIAL BUS UTILIZING NOVEL SPLIT

see page 144, right column, paragraph 1

A DE-C-21 824 (SIEMENS) 14 July 1882 1,7,12,

13,22,28

A PROCEEDINGS OF THE BIPOLAR CIRCUITS AND 1,7,12,
TECHNOLOGY MEETING, MINNEAPOLIS, SEPT. 17

13,22,28

_/__

m Further documents are listed in the continuation of box C.

m Patent family members are listed in annex.

* Special categories of cited documents :

“A" document defining the general state of the art which is not
considered to be of particular relevance

“E" earlier document but published on or after the international
filing date

"L* document which may throw doubts on priority claim(s) or
which is cited to establish the publication date of another
citation or other special reason (as specified)

*O° document referring to an oral disclosure, use, exhibition or
other means

“P* document published prior to the international filing date but
later than the priority date claimed

T later document published after the international filing date
or priority date and not in conflict with the application but
cited to understand the principle or theory underlying the
invention

“X" document of particular relevance; the claimed invention
cannot be considered novel or cannot be considered to
involve an inventive step when the document is taken alone

"Y* document of particular relevance; the claimed invention
cannot be considered to involve an inventive step when the
document is combined with one or more other such docu-
ments, such combination being obvious to a person skilled
in the art.

*&" document member of the same patent family

Date of the actual completion of the international search

18 September 1995

Date of mailing of the international search report

280935

Name and mailing address of the ISA
European Patent Office, P.B. 5818 Patentiaan 2
NL - 2280 HV Rijswijk
Tel. (+ 31-70) 340-2049, Tx. 31 651 epo ni,
Fax (+ 31-70) 340-3016

Authorized officer

Scriven, P

Form PCT/ISA/210 (second sheet) (July 1992)

page 1 of 2

Relevant to claim No.
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Citation of document, with indication, where appropnate, of the relevant passages

Relevant to claim No.

A

EP-A-0 568 197 (HEWLETT PACKARD CO) 3
November 1993

see abstract; figure 4

EP,A,0 303 407 (HEWLETT-PACKARD) 15
February 1989

see abstract; figure 1

see page 2, line 5 - line 17

see page 2, line 47 - line 53
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vol. 9 no. 219 (M-410) [1942] ,6
September 1985
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see abstract
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1,7,12,
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[.  aational appiication No.

INTERNATIONAL SEARCH REPORT PCT/ US 95/ 03609

Box 1 Ohbscrvations where certain claims were found unsecarchable (Continuation of item | of first sheet)

This international scarch rcport has nol been cstablished in respect of certain claims under Article 17(2)(a) for the following reasons:

1. D Claims Nos.:
beecause they relate to subject matter not required Lo be scarched by this Authority, namely:

2. |:| Claims Nos.:
becausce they relate to parts of the international application that do not comply with the prescribed requirements to such
an cxient that no meaningful international scarch can be carried out, specifically:

3. D Claims Nos.:
because they arc dependent claims and are not drafted in accordance with the sccond and third sentences of Rule 6.4(a).

Box I Observations where unity of invention is lacking (Continuation of item 2 of first sheet)

This International Scarching Authority found multipie inventions in this international application, as foliows:

1. claims 1,2,4-9,11-21,28-35: compensation for changes in bias currents
.2. claims 3,10: , transmission of data rate information
3. claims 22-27: communication network

1. As all required additional scarch fees were timely paid by the applicant, this international search report covers all
scarchablc claims.

2. As all scarchable claims could be scarches without cffort justifying an additional fec, this Authorily did not invite payment
of any additional fec.
3. As only some of the required additional scarch fees were timely paid by the applicant, this international scarch report

covers only those claims for which fees were paid, specifically claims Nos.:

4. D No required additional scarch fees were timely paid by the applicant. Consequently, this international search report is
restricted Lo the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest D The additional scarch fecs were accompanied by the applicant’s protest.

No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet (1)) (July 1992)
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