UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO, Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NUMBER FILING OR 371(C) DATE I FIRST NAMED APPLICANT I ATTY. DOCKET NO./TITLE |
11/283,137 11/17/2005 Martin Koebler 5438.00300
CONFIRMATION NO. 3291
82328 POWER OF ATTORNEY NOTICE
Maiorana, PC - Invently

2150 ter . gy

St Clair Shores, M| 48080

T

Date Mailed: 10/18/2018

NOTICE REGARDING CHANGE OF POWER OF ATTORNEY
This is in response to the Power of Attorney filed 10/02/2018.

+ The Power of Attorney to you in this application has been revoked by the assignee who has intervened as
provided by 37 CFR 3.71. Future correspondence will be mailed to the new address of record(37 CFR 1.33).

Questions about the contents of this notice and the
requirements it sets forth should be directed to the Office
of Data Management, Application Assistance Unit, at
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.

/tmwilliams/

page 1 of 1

1 TESLA 1002



UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.USIO.gov
| APPLICATION NUMBER ] FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
11/283,137 11/17/2005 Martin Koebler 5438.00300

CONFIRMATION NO. 3291
141471 POA ACCEPTANCE LETTER

s bper T

Suite 100

St. Clair Shores, M| 48080
Date Mailed: 10/18/2018

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY

This is in response to the Power of Attorney filed 10/02/2018.

The Power of Attorney in this application is accepted. Correspondence in this application will be mailed to the
above address as provided by 37 CFR 1.33.

Questions about the contents of this notice and the
requirements it sets forth should be directed to the Office
of Data Management, Application Assistance Unit, at
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.

[tmwilliams/

page 1 of 1
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From:Maiorana PC To:POA E 10/02/2018 11:33  #529 P.001/002
osm%ggw GEN‘FEH
0CT 02 2018

LAW OFFICES

CHRISTOPHER P. MAIORANA. P.C.

24840 HARPER AVENUE, SUITE 100
St. CLAIR SHORES, MICHIGAN 48080

CHRISTOPHER P. MAIORANA (586) 498-0670 PATENTS, TRADEMARKS
ROBERT M. MILLER Fax (586) 4980673 & COPYRIGHTS
JOHN J. IGNATOWSKI maioranape.com
SIMILE
TO:

COMPANY: United States Patent and Trademark Office

RE: Seriat No. 11/283,137 - Filed: 11/17/05 - Patent No. 7,925,426 - Issued: 04/12/11
FILE NO.: 543800300

FAXNO.: 571-273-8300

FROM: Christopher P, Maigrana

DATE: October 2, 2018 TIME:

TOTAL NUMBER OF PAGES 2 (including cover sheet)

If you do pot receive any of these pages, please telephone us at (586) 498-0670 or telefax us at (586) 498-0673.

COMMENTS: e -

ATTACHED: POWER OF ATTORNEY BY APPLICANT (1page).

The information contained in this facsimile message is privileged and confidential information intended only for the individual or entity named above.
If the reader of this ge is not the intended recipient (or the employes or agent responsible for delivering this message to the intended recipient),
you are hereby notificd that any dissemination, distribution or copying of this communication is strictly prohibited. If you have received this
communication in error, please immediately notify us by telephone and return the original communication to us at the above address via the U.S. Mail.

Thank you.

PAGE 1/2 * RCVD AT 10/2/2018 11:37:20 AM [Eastern Daylight Time] * SVR:W-PTOFAX-003/16 * DNIS:2738300 * CSID:5864980673 * DURATION (mm-ss):00-59



From:Maiorana PC To:POA RECE-NED 10/02/2018 11:33 #529 P.002/002
CENTRAL FAX CENTE e ,

PTOINAAZD{(07-12)

Approved far use trough 142072514, OMB 0851-0036

u&FMMWMU&DEWO COMMERCE

Under the Paperwork Reduction Act of 1965, no f are requined 10 respond 1o & collection af informarion ¥ displays ® valld OME control number,

POWER OF ATTORNEY BY APPLICANT

I hereby revoke all previous powers of attomey given (n the spplication identified In the attached transmittat letter.
i ) heraby appoint Pmdmomr(s) associated with the following Customer Numtrer as my/our attomey(s) or agant(e), and to
rmnsadnll business in tha Unlited States Patant and Trademark OMca connactad therewith for the applicstion referenced
In the attnched transmittal letter (form PTOJAIAZ82A or equivalant):
or 141471

D | hereby appoint Practitioner(s) named below as my/our attomey(s) or agent(s), and to transact all business in the
United Siatas Patent and Trademark Offioa connactsd therewith for the application referenced in the attached
transmittal letter (form PTO/AIA/82A or equivatent):

Registration Reglsirstion
Nurnber Name Numbor

Name

éase recognize or change the corespon address for the application n
transmittal letter to:
The address assoclated with the abovesmentianed Customer Number.

OR
] e sadress ussocisted with Customer Nurmber:

OR

Flem or
Individusl Name|
Addrass

Ciy | st | | Zp ]
Gountry
Telephono ! | Eman” | ,,
I am the Applicant

[Jtaventor or Joint tnventor

Dwoal Representative of a Deceased or Legally Impadmed Inventor

[} Assignee or Person to Whom the inventor Is Under an Obligation to Assign
Person Who Otherwise Shows Sufficient Proprietary Interest (e.g., a petition undar 37 CFR 1.46(b)(2) was

ranted in the n or Is concutmently being filed with this document)
i P "/} BMINATURE ot Applicant for Petent N L
Signature Ini1bhy / Oats a:ﬁ 5;2 164
Name Grag Mathie] : Telephone
| Tttle and Company m%hm.memmm

Noe: Signature - This form must be signed by the applioant in accordance with 37 CFR 1.33. Bee 37 CFR 1.4 for signsiure requirements snd
cartifications. Submit multiple forms for more than one signsture, see below *,

“Totat of } forms are submitted.

This ot 13 bya?c'ﬂtﬂ 1.32 end 1,33 The Informeion is requined 1a obialn ar retain & beneft by the Mh-ﬁmbhlh&udbvﬁ.
USPTomeMCoW govained by 35 U.8.C. 122 and 37 CER 1.11 and 1,14, Thia collection (s estimeted o take 3 wingies ©

g gathanng, pi mcmgmquQprmwmm Time wil vary depanding upon the (ndividust oase, Any comments on
mmummmmwm form and/or suggestions for recucing this durden, shouki be sent to the Chisf information Ofow, U.8, Psiem and
Tracernark Ofos, 1.8, Departraont of Commeroa, P.O, m1mmw\ 223131450, OO NOT SEND FEES OR COMPLETED FORMS YO THIS

ADDRESS. SBCMO. Commissloner for Patents, P.0, Box 1450, Alexandvis, VA 22343.1480,
I your naad assistance n compisting the form, cafl 1.800-PTO-8199 and sslect oplon 2.

PAGE 2/2 * RCVD AT 10/2/2018 11:37:20 AM [Eastern Daylight Time) * SVR:W-PTOFAX-003/16 * DNIS:2738300 * CSID:5864980673 * DURATION (mm-ss):00-59



UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE

United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS
PO. Box 1450

ﬁ;};’aﬂsﬂ;;,g\;i;gmia 22313-1450
| APPLICATION NUMBER ] FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
11/283,137 11/17/2005 Martin Koebler 5438.00300
CONFIRMATION NO. 3291
82328 MISCELLANEOUS NOTICE
Christopher P. Maiorana, P.C.

24840 Harper Ave.

24840 He R LA AR

St Clair Shores, M| 48080

Date Mailed: 08/08/2017

A communication which cannot be delivered in electronic form has been mailed to the applicant.

page 1 of 1



Doc Code: N572

UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandsia, Virginia 22313-1450

WWW.uSPLo.gov

l

APPLICATIONNUMBER | FILING DATE | FIRSTNAMED APPLICANT | ATTY.DOCKET NO/TITLE |

11/283,137 11/17/2005 Martin Koebler 5438.00300

CONFIRMATION NO. 3291

82328 0 0 A

Christopher P. Maiorana, P.C. *OC000000093286325*
24840 Harper Ave.

Suite 100

St Clair Shores, MI 48080

Cc: CHRISTOPHER P. MAIORANA, PC
24840 HARPER
SUITE 100

ST. CLAIR SHORES, MI 48080 Date Mailed: 08/08/2017

DENIAL OF REQUEST FOR POWER OF ATTORNEY

The request for Power of Attorney filed 07/27/2017_is acknowledged. ‘ However, the request cannot be
granted at this time for the reason stated below.

Q The Power of Attorney you provided did not comply with the new Power of Attorney rules that became
effective on June 25, 2004. See 37 CFR 1.32.

L The revocation is not signed by the applicant, the assignee of the entire interest, or one particular
principa!l attorney having the authority to revoke.

he Power of Attorney is from an assignee and the Certificate required by 37 CFR 3.73(c) has not been
received.

0 The person signing for the assignee has omitted their empowerment to sign on behalf of the assignee.

Q The inventor(s) is without authority to appoint attorneys since the assignee has intervened as provided
by 37 CFR 3.71.

Q The signature(s) of Yong Seok Moon, a co-inventor in this application, has been omitted. The Power of
Attorney will be entered upon receipt of confirmation signed by said co-inventor(s).

Q The person(s) appointed in the Power of Attorney is not registered to practice before the U.S. Patent and
Trademark Office.

Q Only one Customer Number can be designated for the Power of Attorney in an application. The
Customer Number that was captured is the first Customer Number provided on the Power of Attorney

document.

aa request under 37 CFR 1.48 to add an inventor was granted in this application, however, no power of
attorney consistent with the power of attorney granted by the originally named inventive entity has been
received. Thus, the addition of the inventor has resulted in the loss of power of attorney in the
application. See 37 CFR 1.32(e).



Doc Code: N572

UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER. FOR PATENTS

U, BO;

X 143
Alexandria, Virginia 22313-1450
Wwww.ugpto.gov

O The power of attorney has not been accepted because the party who is giving power of attorney has not
been identified. Power of attorney may only be signed by the applicant for patent (37 CFR 1.42) or the
patent owner. A patent owner who was not the applicant must appoint any power of attorney in
compliance with 37 CFR 3.71 and 3.73. See 37 CFR 1.32(b)(4).

O The power of attorney from the inventors has not been accepted because it is a copy from a prior
national application for which benefit is claimed and the continuing application names an inventor who
was not named as an inventor in the prior application.

Q The power of attorney from the inventors has not been accepted because the power of attorney must be
signed by the applicant for patent. See 37 CFR 1.32(b)(4).

Q Any request to correct or update the name of the applicant must include an application data sheet (ADS)
in compliance with 37 CFR 1.76 specifying the correct or updated name of the applicant in the applicant
information section. Any request to change the applicant after an original applicant has been specified
under 37 CFR 1.46(b) must include a new ADS in compliance with 37 CFR 1.76 specifying the applicant
in the applicant information section and comply with 37 CFR 3.71 and 3.73. See 37 CFR 1.46(c).

Any inquiries regarding this notice should be directed to the Application Assistance Unit at 571-272-4200.

p

Application Assistance Unit
571-272-4200




"From:Maiorana PC To:POA 0772712017 15:42 #302 P.002/002

RECEIVED -
CENTRAL FAX CENTER
12)

UL 27 2017
J hrmmwﬂmmﬂwmm

uammrm«omu_n DEPARTMENY OF COMMERCE
Under the Papsrwork Reduction Act of 1895, no persans are roguired (0 respond 0 & of jon unises it dieptays a valld OMB control number.

POWER OF ATTORNEY BY APPLICANT

| hereby revoks all previous powers of attomey given in the appllcaﬂon identified In the attached transmittal letter.

. i heraby sppoimt Practitioner(s) associated with the following Customer Number as my/our atiomney(s) or agent(s), and Yo
transact af business In the Unitad States Patent and Trademark Offoe connectad therewith for the sppiication refersnced
In the attached Uansmitta! lefter (form PTO/AIA/S2A oF squivelont):
or 141471

D | hereby appoint Practitionen(s) named below as my/our attorney(s) or agent(s), and to transact all busineas In the

United Statas Patent and Trademark Office connacled therswith for the application referenced in the attached
transmittal letter (form PTO/AIA/S2A or equivalent:

Registration Raglstration

Name Nome Number

e RTTE o

ease recognize or nge convsp ance ress [or appl on
transmittal letter to:
The address sssoclated with the above-mentionad Custamer Number.

[[] The address associated with Customer Numbar:

OR
Fim or
individusl
Addresse
ey EZH [%]
Country
T {Eman |

am the Applicant
[]tnventor or Joint Invantor
[JLegal Representative of a Deceased or Legally lnupaelmnd Inventor
[ill} Assignee or Person to Whom the Invantor is Under an Obligetion to Assign
Person Who Otherwise Shows Sufficlent Proprietary (nterest (e.g., a petition under 37 CFR 1.46(b)(2) waa

ranted in the lon or is concurrent being filed with this document)
’ R /1 TURE of Applicant for Pstant R _
Signature inine [ Date kﬁ ”[é 1614
Name Grag Matgia) : m
Chief OMoer, | ety AUROMOtve 13,

NOTE: Signature - This form must be signed by the appticant in socordance with 37 CFR 1.83. 8~WGFR1Ammnmnnqmmd
cortiications, Submi muitiple lorms for more than onea signsture, ses balow *,

“Moatot 3 torms are aubmitted.

™s o t» roy by 37 GFVL 1,01, 102 @G 1,58 The MTDTALION 6 QUK t0 bAmie Of Mtain B benaft by e publio wikh Ls & Me (xd by the
USRTO tn prpars) 9 npplionton, C iy o g d by 05 V.60, 123 and 47 GFA 1,91 anul 1,14, This sellantien 6 o 40 Salsa & minishes 10 complubl,
Inchuting gathartng, praparing, and tng the 4 Reom to the UTFTO. Time will vitsy degonding upne the inthidusl saes, Any seawness oy
mmmmmm-mmmmumm feducing s burden, shixdd be sent 10 the Chief Inkanetion OfScwr, U8, Patint snd
Trademark Oftice, U.8. Deparimant of Cormmerce, P.O. Box 1450, Alexandrie, VA 22813-1450. DO NOT SEND FEES OR COMPLETED romam‘ms

AODRESS. SEND 10: Commissloner for Patents, P.0. Box 1480, Alexandria, VA 22813-4450,
1 you nood assistance In compiating the form, call 1-800-PTO-9198 and solect oplion 2.

PAGE 2/2 * RCVD AT 7/27/2017 3:44:16 PM [Eastern Daylight Time] * SVR:W-PTOFAX-001/38 * DNIS: 2738300 * CSID:5864980673 * DURATION (mm-s5).00-48



%

»f 7
/From:Maiorana PC To:POA 07/27/2017 15:42 #302 P.001/002

RECEIVED
CENTRAL FAX CENTER

JuL 27 201

LAW OFFICFES

CHRISTOPHER P. MAIORANA P.C.

24840 HARPER AVENUE, SUITE 100
St. CLAR Suores, MICHIGAN 48080

CHRISTOPHER P. MAIORANA {586) 498-0670 PATENTS, TRADEMARKS
ROBERT M. MILLER Fax (586) 498-0673 & COPYRIGHTS
JOHN J. IGNATOWSKI maioranape.com
E AGE
TO:

COMPANY:  United States Patent and Trademark Office
RE: SerialNo, 11/283.137 - Filed: November 17, 2005

FILE NO.: 5438.00300

FAX NO.: 571-273-8300

FROM: Christopher P. Maiorana

DATE: July 27,2017 TIME:

TOTAL NUMBER OF PAGES 2 (including cover sheet)

If you do not receive any of these pages, please telephone us at (586) 498-0670 or telefax us at (586) 498-0673.

COMMENTS:

Al D: R OF _ Y BY APPLICANT (1 page).

The information contained in this facsimile message is privileged and confidential information intended only for the individual or entity named above.
If the reader of this ge is not the intended recipient (or the eraployee or agent responsible for delivering this message to the intended recipient),
you are hercby notificd that any dissemination, distribution or copying of this communication is strictly prohibited. 1If you have received this
communication in error, please immediately notify us by telephane and return the original communication to us at the above eddress via the U.S. Mail.
Thank you.

PAGE 1/2* RCVD AT 7/27/2017 3:44:16 PM [Eastern Daytight Time] * SVR:W-PTOFAX-001/38 * DNIS:2738300 * CSID:5864980673 * DURATION (mm-55):00-48



UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.USPt0.gOV
| APPLICATION NUMBER FILING OR 371(C) DATE I FIRST NAMED APPLICANT I ATTY. DOCKET NO./TITLE |
11/283,137 11/17/2005 Martin Koebler 5438.00300
CONFIRMATION NO. 3291
82328 IMPROPER CPOA LETTER
Christopher P. Maiorana, P.C.

245 Farr e R

St Clair Shores, M| 48080 Date Mailed: 06/12/2017

NOTICE REGARDING POWER OF ATTORNEY

This is in response to the power of attorney filed 06/05/2017. The power of attorney in this application is not
accepted for the reason(s) listed below:

« The power of attorney is from an assignee and the statement required by 37 CFR 3.73(c) has not been
received.

/sstephanos/

Office of Data Management, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101

page 1 of 1

10



From:Maiorana PC To:POA 06/05/2017 14:46 #273 P.002/002
RECEIVED
CENTRAL FAX CENTER

JUN 05 207 PromARIIET. 12

Approved 100 usy through 1173072014, OME 08810008
LS. Putent and Trademan Olice: 15.8; DEPARTMENT OF COMMENGE

mnWMMdtmmmnmumhuMﬂmmhm-vﬂlommu-.nﬁ—

POWER OF ATTORNEY BY APPLICANT j

T hareby revoke ail previous pawsra of sttomey given in the epplication identified In the stteched transmitial letter.

il | hereby sppoint Pracifionests! mwmmomcmﬂmborummmwwwd.mw
m-nnh-wwnhmu&«auuwmdmommw the applioation roferenced
n the sttached transmittal letter (form FTO/AIABZA or aquivalent): '

| hereby sppoint memml)modmumylommmmoupm@) and to wransact all busingss (n the
Unitad Stetes Patent snd Trademark Offics connected thetewith for applmﬁonuhvmudmulmdmd
transmitai letter (form PTO/AIAB2A or equivelert):

OR

$0 recognize or the cor énce address for the a
transmittal letter to:

B T sddrese sesociemd with the above-menioned Customer Number.

orR
OR
D Firmor ‘ o

Asdross

Chy E | 3|
Country

r,%* [ Emm |
am the d
[Jinventor or Joint inventor

[[JiLegat Reprasentative of 8 Deceased or Legally incapacitated inventor
] Assignee or Person to Whom the inventor is Under sn Obligation to Assign
Dmmmm&mwmu(emammwmum)mm

in the or is being flled with this
SIGNATURE of Applicant for Patert P Fi
Signature /;;iﬁ Dsta VAN 'd Ak
&30-50%-3388 ¢

Neme Steghen J. Brown Telephons
Prasident, inverily, L1.O

NOTE: Signelirre - This form must be signed by the applicant In scoondance with-37 CFR 1,33, See 37 CFR 1.4 for signeltne regquiremunts and
osriications. Subrnit multiple fonve for mors Han one signature, 96 below *,

B tomior 1 foame sre mitimitted.

Thie comaction of irsonmenon ie eguired by 37 CFR 1,31, 1.52 and 1.33. The inforination is M»w«u.wwwm—muunmww
USPTO % procmes) se eppiicalion. Carndidurtiality be quu&c-mmncm’uuaumm

Wihliriy glsirasring, anat he compisted appimpten for 10 the LIBPTTL  Time nl uery depending upen nmmmmym-’-um
s wnoarw of W pou reguire o compless mmwmmwmmumnnwmm UB. Petstit and
Trademwrn oo, U.$. Daparinent of Com P.O. Box 1450, Alexandrie, VA 22313-1450. DO NOT SEND FEES O COMPLETED FORMS TO THiS

ADDRESS. SEND TO: mmmranM.MVAwwm
¥ you need sssistance in completing the form, et 1-300-PTO-2199 wnd select cption 2.

PAGE 2/2* RCVD AT 6/5/2017 2:47:47 PM [Eastern Daylight Time] * SVR:W-PTOFAX-001/7 * DNIS:2738300 * CSID:5864980673 * DURATION (mm-ss):00-39
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From:Maiorana PC To:POA 06/05/2017 14:46 #273 P.001/002
RECEIVED
CENTRAL FAX CENTER

JUN 05 207

LAW OFFICES

CHRISTOPHER P. MAIORANA.P.C.

24840 HARPER AVENUE, SUITE 100
St. CLAIR SHORES, MICHIOAN 48080

CHRISTOPHER P. MAIORANA (586) 498-0670 PATENTS, TRADEMARKS
ROBERT M. MILLER Fax (586) 498-0673 & COPYRIGHTS
JOHN J. IGNATOWSKI maioranapc.com

FACSIMILE MESSAGE

TO;

COMPANY: United States Patent and Trademark Office

RE: Serial No. 11/283,137 - Filed: 1 1/1A7/os - Patent No, 7,925,426 - Issued: 4/12/11

FILENO.: 5438.00300

FAXNO.: 571-273-8300

FROM: Christopher P. Maiorana

DATE: June 35,2017 TIME:

TOTAL NUMBER OF PAGES __2__ (including cover sheet)

If you do not receive any of these pages, please telephone us at (586) 498-0670 or. telefax us at (586) 498-0673.

COMMENTS:

A D: POWER OF ATTORNEY BY A a

The information contained in this facsimile message is privileged and confidential information intended only for the individual ar entity named above.
If the reader of this mossage is not the intended recipient (or the employee or agent responsible for delivering this message to the intended recipient),

you are hereby notified that any dissemination, distribution or copying of this ct ion is strictly prohibited. If you bave received this
communication in crror, please immediately notify us by telephone and return the original communication to us at the above address via the U.S. Mail,
Thenk you.

PAGE 1/2 * RCVD AT 6/5/2017 2:47:47 PM [Eastern Daylight Time] * SVR:W-PTOFAX-001/7 * DNIS:2738300 * CSID:5864980673 * DURATION (mm-5s):00-39

12



UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO, Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NUMBER | PATENT NUMBER | GROUP ART UNIT | FILE WRAPPER LOCATION |
11/283,137 7925426 3661 9200

O

Correspondence Address/Fee Address Change

The following fields have been set to Customer Number 82328 on 01/09/2014
« Correspondence Address
« Maintenance Fee Address

The address of record for Customer Number 82328 is:

82328

Christopher P. Maiorana, P.C.
24840 Harper Ave.

Suite 100

St Clair Shores, MI 94303

PART 1 - ATTORNEY/APPLICANT COPY
page 1 of 1

13



Receipt date: 12/10/2007

Moditing Vardon §f STQIOROES ([Sulstiun tor Foavay 144G

4 application Numbes 11203107 i
INFORMATION DISCLOSURE | frg Dats hdiddica
STATEMENT BY APPRLIDANT Firgt Marmad hranior Msetin Koabler
Ny st Lok 3563
Examinae Name Hguyen, Sueng H
. Sheat 2 of 3 Altoraey Qucket tharber | MISAOIAUS »
U Patent Dosumenis
ammrs | Qe Qsm.»:s‘msmfls\t‘ummx Fublication Date NamE ﬁsésve:ysz
sl § WMo, NombenNing Code TV infarmnation
& ;,;;3 4347488 GBAILMR8 Bubaiak e al
8 U3 s45RET DTADIINRY Teassst #l
& 3,33*53?:33?1‘ R SHJ1AS88 Fonasn
D LS 5920809 | omprions Loy stat
E US SRURse FRTHSER Thiel &t ab
O US. DORaRs7 I515/2004 Yang
&} LR 8agEeRTY HUARTE Tamai et af
1 US. ASTOATS GOR2002 Foxonan
g ) 'ms‘y HAFIGEE G700 Chiv st &
4 TUS. B405ER8 FOERNR Kamuppans st al
KU« 5532885 JRAB3003 ok
L US. 6863842 1280002 | Sresd stal
8O UR. “}*“*SQ? I ﬁ%fﬁ%ﬁ?@ﬂ% Chattisid
B US. SRONGER WYREEDMA | Frark
O | US SE2EBEE DIDIRO05 | Berneisetal
Faraign Patant Rooumands
Ex;sfs?\inesr Lt | &s.sc_ufn,em N@:tmi Pabication Date | Same ' %‘-Eem*af'si .
initialy | No. | Counbry/NumbesrNing Code BB SUELY nformation
Exarniner fCuong MNguyen/ (0471572012} S D&"& Considered

* EXAMINER: ininal ¥ roferenes considersd, whather or ool oitation {8 i confomancs with MPES &3¢, Draw line thraugh siation Yoot in
confennante and oot oonsideny,  Inclute copy of Vs form Wity e Sammonication 1 applicant,
This sollection of informstion i renquiend By 37 CFR L5 and 188, The infenmativn is raquired i obtain or reiain g benelR by the guble
wiich is & Wy {Sod by the USPTO 1o processl an appliseticn. Sanfidentialty is govemed By 38 USC 132 and IPOFR 131 ang iR
HERD IO Dorsdssioner Tor Paledts, P.O. Box 1480, Rlexandris, ¥A D$I-1E0

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. JOHN/ {G4/15/2012)

14



Receipt date: 12/10/2007

Moditied Vargion of PTOUSRGRSA (Subaiitute for Form Y848 T0
i Agptication Numbar SRBRIT A
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32 2 UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
11/283,137 04/12/2011 7925426 MTS-101/US 3291
30869 7590 03/23/2011
LUMEN PATENT FIRM
350 Cambridge Avenue
Suite 100

PALO ALTO, CA 94306

ISSUE NOTIFICATION

The projected patent number and issue date are specified above.

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(application filed on or after May 29, 2000)

The Patent Term Adjustment is 1546 day(s). Any patent to issue from the above-identified application will
include an indication of the adjustment on the front page.

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that
determines Patent Term Adjustment is the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Application Information
Retrieval (PAIR) WEB site (http://pair.uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the
Office of Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee
payments should be directed to the Application Assistance Unit (AAU) of the Office of Data Management
(ODM) at (571)-272-4200.

APPLICANT(s) (Please see PAIR WEB site hitp://pair.uspto.gov for additional applicants):
Martin Koebler, Saal/Donau, GERMANY;
Nicole G. Goldstein, Woodside, CA;

Stephen J. Brown, Woodside, CA;
Jason H. Harper, Pleasanton, CA;

IR103 (Rev. 10/09)
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ISSUE FEE AND/OR PUBLICATION FEE TRANSMITTAL /

This form is an equivalent of Part B of the Notice of Allowance and Fee(s) Due, and:
is in compliance with the requirement on how to reply to the Notice (ltem If, Page 1 of Notice)

CURRENT CORRESPONDENCE ADDRESS " Centificate of Mailing or Transmission

I hereby certify that this Fee(s) Transmittal is being deposited with the

United States Postal Service with sufficient postage as first class mail

. in an envelope addressed to: Mail Stop ISSUE FEE , Commissioner for

30869 -7590 2/16/2011  patents, P.O. Box 1450, Alexandria, VA 22313-1450. or being facsimile
transmitted to the USPTO (571) 273-2885, on the date shown below:

LUMEN PATENT FIRM Robert Lodenkamper (Depositor's name)
350 CAMBRIDGE AVE SUITE 100 -
PALO ALTO, CA 94306 / Robert Lodenkamper / Reg.No. 55,399(Signature)
'2/24/11 (Date)
Application No. Filing Date First Named Inventor Docket No. Confirmation No.
11/283137 11/1712005 Martin Koebler MTS-101/US 3291

Title: POWER MANAGEMENT SYSTEMS AND DESIGNS

Appl. Type Small Entity | Issue Fee Due | Pub. Fee Due | Prev. Paid IF | Total Fee Due Date Due

nonprovisional YES 755 $300 $0 $1055 5/16/2011
Examiner Art Unit Class-SubClass ‘
Nguyen, Cuong H 3661 701/001

1. Change of correspondence address or indication 2. For printing on the patent front page list firm name:
of “Fee Address” (37 CFR 1.363):

[J Change of correspondence address attached. LUMEN PATENT FIRM
O ‘“Fee address” indication attached.

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT.
Unless an assignee is identified below, no assignee will appear on the patent. If an assignee is identified below, the document has
been filed for recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE (City and State or Country)
Motility Systems Woodside, CA

Please check the appropriate assignee categorylcategoriesf [ Individual [ Corporation or Private Group Entity [] Government

4a. The following fee(s) are submitted: 4b.Payment of fee(s):
B Issue Fee . [ Check is enclosed
BJ Publication Fee - B Payment by credit card (form is attached)
[0 Advance Order - # of Copies ___ [J The Director is hereby authorized to charge the required
fee(s), any deficiency, or credit any overpayment, to
Deposit AccountNo. ________ (enclose extra copy)
5. Change‘in entity status (from previous established status)
[0 a. Applicant claims SMALL ENTITY status [ b. Applicant is no longer claiming SMALL ENTITY status
[ SIGNATURE OF APPLICANT, REGISTERED ATTORNEY, OR REGISTERED AGENT A
SIGNATURE / Ron Jacobs / Reg.No. 50,142 DATE |2/24/11
LPRINTED NAME Ron Jacobs REG. NO.| 50,142 -
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.“SP[O.gOV

NOTICE OF ALLOWANCE AND FEE(S) DUE

| EXAMINER |
30869 7590 02/16/2011
LUMEN PATENT FIRM NGUYEN, CUONG H
350 Cambridge Avenue
Suite 100 l ART UNIT PAPER NUMBER |
PALO ALTO, CA 94306 3661
DATE MAILED: 02/16/2011
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKETNO. |  CONFIRMATION NO.
117283,137 11/17/2005 Martin Koebler MTS-101/US 3291

TITLE OF INVENTION: POWER MANAGEMENT SYSTEMS AND DEVICES

APPLN. TYPE SMALL ENTITY ISSUE FEE DUE PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE

nonprovisional YES $755 $300 30 $1055 05/16/2011

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS.
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308.

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE
MAILING DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS
STATUTORY PERIOD CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES
NOT REFLECT A CREDIT FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS
PREVIOUSLY BEEN PAID IN THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM
WILL BE CONSIDERED A REQUEST TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW
DUE.

HOW TO REPLY TO THIS NOTICE:

I. Review the SMALL ENTITY status shown above.

If the SMALL ENTITY is shown as YES, verify your current If the SMALL ENTITY is shown as NO:
SMALL ENTITY status:

A. If the status is the same, pay the TOTAL FEE(S) DUE shown A. Pay TOTAL FEE(S) DUE shown above, or
above.

B. If the status above is to be removed, check box 5b on Part B - B. If applicant claimed SMALL ENTITY status before, or is now

Fee(s) Transmittal and pay the PUBLICATION FEE (if required) claiming SMALL ENTITY status, check box 5a on Part B - Fee(s)

and twice the amount of the ISSUE FEE shown above, or Transmittal and pay the PUBLICATION FEE (if required) and 1/2
the ISSUE FEE shown above.

II. PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office
(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required). If you are charging the fee(s) to your deposit account, section "4b"
of Part B - Fee(s) Transmittal should be completed and an extra copy of the form should be submitted. If an equivalent of Part B is filed, a
request to reapply a previously paid issue fee must be clearly made, and delays in processing may occur due to the difficulty in recognizing
the paper as an equivalent of Part B.

III. All communications regarding this application must give the application number. Please direct all communications prior to issuance to
Mail Stop ISSUE FEE unless advised to the contrary.

IMPORTANT REMINDER: Utility patents issuing on applications filed on or after Dec. 12, 1980 may require payment of
maintenance fees. It is patentee's responsibility to ensure timely payment of maintenance fees when due.

Page 1 of 3
PTOL-85 (Rev. 02/11)
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PART B - FEE(S) TRANSMITTAL

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450
or Fax (571)-273-2885

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where

apé)ropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as

indicated unless corrected below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for
maintenance fee notifications.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address) Note: A certificate of mailing can only be used for domestic mailings of the

Fee(s) Transmittal. This certiﬁcate cannot be used for any other accompanying

Eapers. Each additional paper, such as an assignment or formal drawing, must

ave its own certificate of mailing or transmission.

30869 7590 02/16/2011
LUMEN PATENT FIRM Certificate of Mailing or Transmission
350 Cambridee A I hereby certify that this Fee(s[:) Transmittal is being deposited with the United
ambridge Avenue States Postal Service with sufficient postage for first class mail in an envelope
Suite 100 addressed to the Mail Stog ISSUE FEE address above, or being facsimile
PALO ALTO, CA 94306 transmitted to the USPTO (571) 273-2885, on the date indicated below.
(Depositor's name)
(Signature)
(Date)
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
11/283,137 11/17/2005 Martin Koebler MTS-101/US 3291
TITLE OF INVENTION: POWER MANAGEMENT SYSTEMS AND DEVICES
I APPLN. TYPE SMALL ENTITY | ISSUE FEE DUE I PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE
nonprovisional YES $755 $300 30 $1055 05/16/2011
I EXAMINER | ART UNIT I CLASS-SUBCLASS |
NGUYEN, CUONG H 3661 701-001000
1. Changse ())f correspondence address or indication of "Fee Address" (37 2. For printing on the patent front page, list
CFR 1.363). 1

(1) the names of up to 3 registered patent attorneys
[ Change of correspondence address (or Change of Correspondence or agents OR, alternatively,

Address form PTO/SB/122) attached. (2) the name of a single firm (having as a member a 2

[ "Fee Address" indication (or "Fee Address” Indication form registered attorney or agent) and the names of up to
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer 2 registered patent attorneys or agents. If no name is 3
Number is required. listed, no name will be printed.

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for
recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)

Please check the appropriate assignee category or categories (will not be printed on the patent) : [ Individuat [ Corporation or other private group entity [J Government

4a. The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)
[ Issue Fee [ A check is enclosed.
[ Publication Fee (No small entity discount permitted) | Payment by credit card. Form PTO-2038 is attached.
[ Advance Order - # of Copies [ The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any
overpayment, to Deposit Account Number (enclose an extra copy of this form).

5. Change in Entity Status (from status indicated above)
Ja Applicant claims SMALL ENTITY status. See 37 CFR 1.27. o Applicant is no longer claiming SMALL ENTITY status. See 37 CFR 1.27(g)(2).

NOTE: The Issue Fee and Publication Fee (if required) will not be accepted from anyone other than the applicant; a registered attorney or agent; or the assignee or other party in
interest as shown by the records of the United States Patent and Trademark Office.

Authorized Signature Date

Typed or printed name Registration No.

This collection of information is required by 37 CFR 1.311. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to process)
an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering, preparing, and
submitting the completed application form to the USPTO. Time will v: deEending upon the individual case. Any comments on the amount of time you require to complete
this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O.
Box 1450, Alexand%ia, Virginia 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450,
Alexandria, Virginia 22313-1450.

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

PTOL-85 (Rev. 02/11) Approved for use through 08/31/2013. OMB 0651-0033 U.S. Patent and Trademark Oftice; U.S. DEPARTMENT OF COMMERCE
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.“SP[O.gOV

I APPLICATION NO. I FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKETNO. | CONFIRMATION NO. |
11/283,137 11/17/2005 Martin Koebler MTS-101/US 3291
| EXAMINER |
30869 7590 02/16/2011
LUMEN PATENT FIRM NGUYEN, CUONG H
350 Cambridge Avenue
Suite 100 l ART UNIT PAPER NUMBER |
PALO ALTO, CA 94306 3661

DATE MAILED: 02/16/2011

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(application filed on or after May 29, 2000)

The Patent Term Adjustment to date is 933 day(s). If the issue fee is paid on the date that is three months after the
mailing date of this notice and the patent issues on the Tuesday before the date that is 28 weeks (six and a half
months) after the mailing date of this notice, the Patent Term Adjustment will be 933 day(s).

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that
determines Patent Term Adjustment is the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Application Information Retrieval
(PAIR) WEB site (http://pair.uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571)-272-4200.

Page 3 of 3
PTOL-85 (Rev. 02/11)
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with
your submission of the attached form related to a patent application or patent. Accordingly, pursuant to
the requirements of the Act, please be advised that: (1) the general authority for the collection of this
information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the
principal purpose for which the information is used by the U.S. Patent and Trademark Office is to process
and/or examine your submission related to a patent application or patent. If you do not furnish the
requested information, the U.S. Patent and Trademark Office may not be able to process and/or examine
your submission, which may result in termination of proceedings or abandonment of the application or
expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom
of Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of
records may be disclosed to the Department of Justice to determine whether disclosure of these
records is required by the Freedom of Information Act.

A record from this system of records may be disclosed, as a routine use, in the course of presenting
evidence to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel
in the course of settlement negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress
submitting a request involving an individual, to whom the record pertains, when the individual has
requested assistance from the Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency
having need for the information in order to perform a contract. Recipients of information shall be
required to comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5
U.S.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this
system of records may be disclosed, as a routine use, to the International Bureau of the World
Intellectual Property Organization, pursuant to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for
purposes of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy
Act (42 U.S.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator,
General Services, or his/her designee, during an inspection of records conducted by GSA as part of
that agency's responsibility to recommend improvements in records management practices and
programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance
with the GSA regulations governing inspection of records for this purpose, and any other relevant
(i.e., GSA or Commerce) directive. Such disclosure shall not be used to make determinations about
individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either
publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35
U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37 CFR 1.14, as a
routine use, to the public if the record was filed in an application which became abandoned or in
which the proceedings were terminated and which application is referenced by either a published
application, an application open to public inspection or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local
law enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or
regulation.
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Application No. Applicant(s)

. . 11/283,137 KOEBLER ET AL.
Notice of Allowablllty Examiner Art Unit
CUONG H. NGUYEN 3661

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1. X] This communication is responsive to an interview on 1/30/2011.

2. [X] The allowed claim(s) is/are 17, 20-22; they are renumbered as claims 1-4.

3. [0 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).

a)[J Al b)[J Some* c¢)[JNone of the:
1. [ Certified copies of the priority documents have been received.
2. [ Certified copies of the priority documents have been received in Application No.
3. [ Copies of the certified copies of the priority documents have been received in this national stage application from the

International Bureau (PCT Rule 17.2(a)).
* Certified copies not received: ___
Applicant has THREE MONTHS FROM THE “MAILING DATE” of this communication to file a reply complying with the requirements

noted below. Failure to timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

4. [] A SUBSTITUTE OATH OR DECLARATION must be submitted. Note the attached EXAMINER'S AMENDMENT or NOTICE OF
INFORMAL PATENT APPLICATION (PTO-152) which gives reason(s) why the oath or declaration is deficient.

5. [] CORRECTED DRAWINGS ( as “replacement sheets”) must be submitted.
(a) [ including changes required by the Notice of Draftsperson’s Patent Drawing Review ( PTO-948) attached
1) [ hereto or 2) [] to Paper No./Mail Date .

(b) [ including changes required by the attached Examiner's Amendment / Comment or in the Office action of
Paper No./Mail Date .

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of
each sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

6. [ ] DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)
1. X Notice of References Cited (PTO-892) 5. [] Notice of Informal Patent Application
2. [[] Notice of Draftperson's Patent Drawing Review (PTO-948) 6. [] Interview Summary (PTO-413),
Paper No./Mail Date .

3. X Information Disclosure Statements (PTO/SB/08), 7. [ Examiner's Amendment/Comment

Paper No./Mail Date
4. [] Examiner's Comment Regarding Requirement for Deposit 8. X Examiner's Statement of Reasons for Allowance

of Biological Material

9. [J other .

/CUONG H. NGUYEN/
Primary Examiner, Art Unit 3661
U.S. Patent and Trademark Office
PTOL-37 (Rev. 08-06) Notice of Allowability Part of Paper No./Mail Date 20110201
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Application/Control Number: 11/283,137 Page 2
Art Unit: 3661

1. This Office Action is an answer for the Amendments to the Claims filed on 7/19/2010.

2. Claims 17, and 20-22 are pending, wherein claims 17, and 20-21 are currently amended.
Allowable subject matter

3. Pending claims 17, and 20-22 are patentable over two cited references of Matsubara et

al., or Bauer et al., because these prior art do not make obvious a method of managing the
power consumption of a vehicle, comprising:
(a) a computer device receiving a route;
(b) said computer device segmenting said route into segment destinations; and
(c) said computer device for each of said segment destinations:
(i) calculating an optimized speed by minimizing power consumption
over said segment destination, wherein information is (j) information
about the external environment of a vehicle, (jj) information about
the operational status of the vehicle, (jjj) one or more user command
inputs, or (jv) one or more operational parameters of the vehicle are
received as input to said calculating and analyzed by one or more
processors;
(ii) calculating a probable speed;
(iii) determining an efficient speed based on said optimized speed and
said probable speed, wherein the step of determining said efficient speed for the
vehicle further comprises determining a historical speed for a similar destination; and

(iv) applying the calculated power corresponding to said determined
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efficient speed to the vehicle engine to travel said segment

destination.
Conclusion
4, Claims 17, and 20-22 are allowed, they are renumbered as claims 1-4.
5. Any inquiry concerning this communication or earlier communications from the

examiner should be directed to CUONG H. NGUYEN whose telephone number is 571-272-6759
(email address: cuong.nguyen@uspto.gov). The examiner can normally be reached on 9:30 am -
5:30 pm.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, THOMAS G. BLACK can be reached on 571-272-6956. The Rightfax number for

the organization where this application is assigned is 571-273-6956.

Information regarding the status of an application may be obtained from the Patent
Application Information Retrieval (PAIR) system. Status information for published applications
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished
applications is available through Private PAIR only. For more information about the PAIR
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR

system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free).

/CUONG H. NGUYEN/
Primary Examiner
Art Unit 3661
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Application No. Applicant(s)
. 11/283,137 KOEBLER ET AL.
Notice of Abandonment Examiner Art Unit
CUONG H. NGUYEN 3661

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address--

This application is abandoned in view of:

1. [X] Applicant’s failure to timely file a proper reply to the Office letter mailed on 15 January 2010.
(@) [ A reply was received on (with a Certificate of Mailing or Transmission dated
period for reply (including a total extension of time of month(s)) which expired on

(b) [ A proposed reply was received on , but it does not constitute a proper reply under 37 CFR 1.113 (a) to the final rejection.
(A proper reply under 37 CFR 1.113 to a final rejection consists only of: (1) a timely filed amendment which places the

application in condition for allowance; (2) a timely filed Notice of Appeal (with appeal fee); or (3) a timely filed Request for
Continued Examination (RCE) in compliance with 37 CFR 1.114).

(c) [ A reply was received on but it does not constitute a proper reply, or a bona fide attempt at a proper reply, to the non-
final rejection. See 37 CFR 1.85(a) and 1.111. (See explanation in box 7 below).

), which is after the expiration of the

(d) Xl No reply has been received.

2. [] Applicant’s failure to timely pay the required issue fee and publication fee, if applicable, within the statutory period of three months
from the mailing date of the Notice of Allowance (PTOL-85).

(@) [] The issue fee and publication fee, if applicable, was received on (with a Certificate of Mailing or Transmission dated
), which is after the expiration of the statutory period for payment of the issue fee (and publication fee) set in the Notice of
Allowance (PTOL-85).

(b) [] The submitted fee of $ is insufficient. A balance of § is due.
The issue fee required by 37 CFR 1.18 is § . The publication fee, if required by 37 CFR 1.18(d), is $ .
(c) [] The issue fee and publication fee, if applicable, has not been received.

3.0 Applicant's failure to timely file corrected drawings as required by, and within the three-month period set in, the Notice of
Allowability (PTO-37).

(a) [J Proposed corrected drawings were received on (with a Certificate of Mailing or Transmission dated ), which is
after the expiration of the period for reply.

(b) [ No corrected drawings have been received.

4. [] The letter of express abandonment which is signed by the attorney or agent of record, the assignee of the entire interest, or all of
the applicants.

5. [ The letter of express abandonment which is signed by an attorney or agent (acting in a representative capacity under 37 CFR
1.34(a)) upon the filing of a continuing application.

6. [ The decision by the Board of Patent Appeals and Interference rendered on and because the period for seeking court review
of the decision has expired and there are no allowed claims.

7. [ The reason(s) below:

/CUONG H. NGUYEN/
Primary Examiner, Art Unit 3661

Petitions to revive under 37 CFR 1.137(a) or (b), or requests to withdraw the holding of abandonment under 37 CFR 1.181, should be promptly filed to
minimize any negative effects on patent term.
U.S. Patent and Trademark Office

PTOL-1432 (Rev. 04-01) Notice of Abandonment Part of Paper No. 20100721
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Appl. No.: 11/283137
Conf. No.: 3291
First named inventor: Koebler, Martin

Filing date: 11/17/2005

Title: Power Management Systems and Designs
TC/A.U.: 3661

Examiner: Nguyen, Cuong H

Docket No.: MTS-101/US

Customer No.: 30869

Reply

Commissioner for Patents
PO Box 1450
Alexandria, VA 22313-1450

In response to the Office action of 01/15/2010, please reconsider the above-identified

application in view of the following amendments and/or remarks.

@7/19/2818 EAREGAY1 @eEeasce 11203137
81 FC:2253 555.88 0P

11/283137 (MTS-101/US) Page 1 of 4 Reply 2
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Amendments to the Claims

Replace all prior versions and listings of claims in the application with the following list

of claims.

1-16. (Cancelled)

17. (Currently Amended) A method of managing the power consumption of a vehicle,

comprising:

(a) __a computer device receiving a route;

(b) said computer device segmenting said route into segment destinations; and
(c) _ said computer device for each of said segment destinations:
(i) _ calculating an optimized speed by minimizing power consumption

over said segment destination, wherein information is (j) information

about the external environment of a vehicle. (ji) information about

the operational status of the vehicle, (jij) one or more user command

inputs. or (jv) one or more operational parameters of the vehicle are

11/283137 (MTS-101/US) Page 2 of 4 Reply 2
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received as input to said calculating and analyzed by one or more

Processors;

(ii)__ calculating a probable speed;

(iii) determining an efficient speed based on said optimized speed and
said probable speed; and
(iv) applying the calculated power corresponding to said determined

efficient speed to the vehicle engine to travel said segment

destination,

18-19. (Cancelled)

20. (Currently Amended) The method of claim [[19]]17, further comprising

continuously calculating said efficient speed the-applied-pewer until a final

destination is reached.

21. (Currently Amended) The method of claim [[19]]17, wherein the step of

determining a—target said efficient speed for the vehicle further comprises

determining a historical speed for a similar destination.

22. (Original) The method of claim 17, further comprising notifying the operator

of the vehicle of the calculated applied power.

11/283137 (MTS-101/US) Page 3 of 4 Reply 2
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REMARKS/ARGUMENTS

Remarks concerning rejections under 35 USC 112
In response to the rejection of claim 4, the Applicant would like to point out that this

rejection is moot since claim 4 is cancelled.

Remarks concerning rejections under 35 USC 103

In response to the 103 rejections of the claims, the Applicant would like to point out that
the rejection is moot with respect to claims 1-16, and 18-19 since there were cancelled.
Independent claim 17 has been amended and the Applicant argues that this claim is non-
obvious over Matsubara or over of Matsubara in view of Bauer. Support for the
amendment can be found on e.g. pages 17-29 of the specification and the associated

figures. No new matter was introduced.

The cited prior art of record does not teach or suggest the combination of elements
currently defined in indepdenent claim 17. Accordingly, allowance of the claims now in

the application is kindly requested.

Respectfully submitted,

/ Ron Jacobs /

Ron Jacobs, Reg. No 50,142
LUMEN PATENT FIRM
350 Cambridge Ave., Suite 100

Palo Alto, CA 94306
(650) 424-0100

11/283137 (MTS-101/US) Page 4 of 4 Reply 2
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First Named Inventor Martin Koebler
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Examiner Name Nguyen, Cuong H
LUMEN Docket Number | MTS-101/US
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Application No. Applicant(s)

11/283,137 KOEBLER ET AL.
Office Action Summary Examiner Art Unit

CUONG H. NGUYEN 3661

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address --
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) OR THIRTY (30) DAYS,
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed

after SIX (6) MONTHS from the mailing date of this communication.
- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any

earned patent term adjustment. See 37 CFR 1.704(b).

Status

1)X] Responsive to communication(s) filed on 7/27/09 (an amendment).
2a)[] This action is FINAL. 2b)X] This action is non-final.
3)[] Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims

4)X] Claim(s) 1,4-8,10.11,13-17 and 19-22 is/are pending in the application.

4a) Of the above claim(s) is/are withdrawn from consideration.
5[] Claim(s)_____is/are allowed.
6)X] Claim(s) 1,4-8,10.11,13-17 and 19-22 is/are rejected.
7)[J Claim(s) _____is/are objected to.
8)[] Claim(s)___ are subject to restriction and/or election requirement.

Application Papers

9)[] The specification is objected to by the Examiner.
10)[] The drawing(s) filed on ______is/are: a)[_] accepted or b)[] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).
11)[_] The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152.

Priority under 35 U.S.C. § 119

12)[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
a)JAIl  b)[]Some * ¢)[] None of:
1.0 Certified copies of the priority documents have been received.
2] Certified copies of the priority documents have been received in Application No.
3.[] Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).
* See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)
1) XI Notice of References Cited (PTO-892) 4) |:| Interview Summary (PTO-413)
2) [[] Notice of Draftsperson’s Patent Drawing Review (PTO-948) Paper No(s)/Mail Date. _
3) ] Information Disclosure Statement(s) (PTO/SB/08) 5) ] Notice of Informal Patent Application
Paper No(s)/Mail Date ____. 6) |:| Other: _____
U.S. Patent and Trademark Office
PTOL-326 (Rev. 08-06) Office Action Summary Part of Paper No./Mail Date 20091222
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Application/Control Number: 11/283,137 Page 2

Art Unit: 3661

DETAILED ACTION
1. This Office Action is the answer to an “Amendments to the Claims” received on
7/27/20009.
2. Claims 1, 4-8, 10-11, 13-17, and 19-22 are pending in this application.
Response
3. 35 USC 101 rejections mailed on 6/19/2009 are withdrawn. The examiner submits

that independent claims 1, 11, and 17 are very BROAD based on same concepts of cited
prior art: the pending claimed concept is not original ideas of applicants since this
concept/solution of saving a vehicle power consumption has long been taught (e.g., claim
17: This claim 17 is mainly directed to a method comprising steps of managing a vehicle
power consumption:
- receiving, and processing input data; then
- calculating a power consumption based on applied/required powers.

New grounds of rejections on pending claims are found, and are presented below.

Claim Rejections - 35 USC § 112

The following is a quotation of the second paragraph of 35 U.S.C. 112:
The specification shall conclude with one or more claims particularly pointing out and
distinctly claiming the subject matter which the applicant regards as his invention.
4. Claim 4 is rejected under 35 U.S.C. 112, second paragraph, as being indefinite for
failing to particularly point out and distinctly claim the subject matter which applicants
regards as the invention

- This claim comprises a motor control “mechanism” controlling an application of power

to a vehicle engine. It is unclear that claimed “control mechanism” is software
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Application/Control Number: 11/283,137 Page

Art Unit: 3661
instructions, or hardware, or combination of software and hardware; further, what is that
claimed “control mechanism”?
Claim Rejections - 35 USC § 103
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all

obviousness rejections set forth in this Office action:

(a) A patent may not be obtained though the invention is not identically disclosed or described as set
forth in section 102 of this title, if the differences between the subject matter sought to be patented and
the prior art are such that the subject matter as a whole would have been obvious at the time the
invention was made to a person having ordinary skill in the art to which said subject matter pertains.
Patentability shall not be negatived by the manner in which the invention was made.

5. Claims 1, 11, and 17 are rejected under 35 U.S.C. 103(a) as being unpatentable
over Matsubara et al. (US Pat. 6,843,337).

Matsubara et al., and Bauer et al., already considered what applicants claim as
their own intellectual property.

A. These claims are directed to a vehicle’s device/method to calculate that vehicle’s

power consumption with multiple processors : for that task; it is
obvious to one of ordinary skill in the art that “data comprise related information”.

Matsubara et al., suggest a structure, and a method to efficiently use power
consumption in a vehicle taking into account internal (engine water temperature),
external environment (i.¢., air temperature), engine parameters (¢.g., vehicle speed,
vehicle’s load), user control inputs (e.g., using air-conditioning or heaters), (i.c., inputting
all control parameters), calculations to obtain that result.

Applicants claim 2 limitations in this “physical” device:

- aprocessor for receiving and analyzing data (see Matsubara et al., col.4 lines 1-5);

and

49



Application/Control Number: 11/283,137 Page
Art Unit: 3661

- aprocessor for calculating required power (see Matsubara et al., Fig. 3,
“CALCULATION OF TARGET AMOUNT OF IGNITION TIMING
RETARDATION”).

- acontroller to regulate/manage/distribute power from requested inputs (see
Matsubara et al., Fig. 7, selecting a step from S54, S55, or S56 depending on
calculated vehicle’s conditions).

It would have been obvious with one of ordinary skill in the art at the time this
invention was made to implement Matsubara et al.’s invention for disclosing about above
processor(s), and a controller for an advantage of flexibility functions of using different
processing units.

B. As per claims 5-6, 8, 13-14: The rationales and reference for rejections of claim 1 are

incorporated.
Theses claims merely explain further about what kind of input information. The
examiner submits that these specific information are not limitations of a claimed

system/device. A structural component of claimed physical device is inputting ports that

receiving information. It is obvious that any inputting information would be received by

Matsubara et al.’s processor — required in claim 5. or

vehicle operational information in claim 6/8/14 (e.g.,

or in claim 13.

C. As per claims 7, and 15: The rationales and reference for rejections of claim 1 are

incorporated.
It has been obvious that command inputting to a vehicle’s processor is selected

from:
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Application/Control Number: 11/283,137 Page 5
Art Unit: 3661

- an acceleration applied by a driver, gf a braking action

applied by a driver, 9t a vehicle's final destination, or a vehicle’s speed (taught by
Bauer et al.), or maximum and minimum range over which speed should adjust

(e.g., select highway’s speed), or navigation route (e.g., taught by Bauer et al.,

inputting info. For a fastest time or a shortest distance).

These above input information have been used by a vehicle’s driver (at least, above

underlined example) to control a fuel consumption of a vehicle.

D. As per claim 10: The rationales and reference for rejections of claim 1 are incorporated.
Matsubara et al.’s vehicle engine is for a hybrid vehicle (see Matsubara et al., the

abstract); or Bauer et al. teach that a vehicle engine is a gasoline combustion vehicle.

E. As per claim 16: The rationales and reference for rejections of claim 11 are incorporated.

It has been obvious that Matsubara et al. clearly use a storage device/a memory to
store a disclosed process in Fig. 2; (this claimed feature was also taught by Bauer et al. Fig.1
ref. 18).

F. As per claim 20: The rationales and reference for rejections of claim 11 are incorporated.

A characteristic of Matsubara et al.’s processor is continuously calculations until
turning off a power supply to it (e.g., until turning off an ignition key).

G. As per claim 21: The rationales and reference for rejections of claim 11 are incorporated.

A step of determining a vehicle speed based on input parameters was taught by

Matsubara et al., and Bauer et al’s Fig.1.
H. As per claim 22: The rationales and reference for rejections of claim 11 are incorporated.
It would have been obvious with one of ordinary skill in the art at the time this

invention was made to implement Matsubara et al.’s invention for notifying a vehicle’s driver
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Application/Control Number: 11/283,137 Page 6
Art Unit: 3661

about calculated applied power from a display screen since that obtained information is ready
to acknowledge a driver of his vehicle’s current status (i.e., merely displaying available
information).

6. Claim 19 is rejected under 35 U.S.C. 103(a) as being unpatentable over Matsubara et al.
(US Pat. 6,843,337), in view of Bauer ¢t al., (US Pat. 6,895,320).

The rationales and reference for rejections of claim 17 are incorporated.

- Matsubara et al., do not explicitly teach about

to travel to the segment destination; then determining a target speed

for the vehicle to travel to that segment destination; ¥ calculating the applied power

from the target speed.

However, Bauer et al., suggest claimed step o
inputting to CPU 4, further comprises:
- Determining/selecting a route (see Bauer et al., col. 1 lines 53-59, and Fig. 1,
internal/external inputs to CPU 4).
- segmenting the route into one segment destination (e.g., this step can be skipped

because a travel route may be only on a segment of said route);

to travel to the segment

destination;

determining/calculating a target speed for the vehicle to travel to the segment

destination (see Bauer et al., commanding a gearbox 3 in Fig.1)
applied power from the target speed (see Bauer et al., col. 8, lines 39-45, and claim

14).
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- It would have been obvious with one of ordinary skill in the art at the time
this invention was made to implement Matsubara et al.’s invention with Bauer et al.,
for calculating a proper speed according to requested power during travel on a
distance for an advantage of using minimum energy consumption while traveling.
Conclusion
6. Pending claims are rejected.
7. Any inquiry concerning this communication or earlier communications from the
examiner should be directed to CUONG H. NGUYEN whose telephone number is 571-
272-6759. The examiner can normally be reached on 9:30 am - 5:30 pm.
If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, THOMAS G. BLACK can be reached on 571-272-6956. The Rightfax

number for the organization where this application is assigned is 571-273-6759.

Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from cither Private PAIR or Public PAIR. Status
information for unpublished applications is available through Private PAIR only. For
more information about the PAIR system, see http:/pair-direct.uspto.gov. Should you
have questions on access to the Private PAIR system, contact the Electronic Business

Center (EBC) at 866-217-9197 (toll-free).

Please provide support, with page and line numbers, for any amended or new
claim in an effort to help advance prosecution; otherwise any new claim language that
is introduced in an amended or new claim may be considered as new matter, especially

if the Application is a Jumbo Application.
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/CUONG H.NGUYEN/
Primary Examiner
Art Unit 3661
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Appl. No.: 11/283137
Conf. No.: 3291

First named inventor: Koebler, Martin

Filing date: 11/17/2005

Title: Power Management Systems and Designs
TC/AU.: 3661

Examiner: Nguyen, Cuong H

Docket No.: MTS-101/US

Customer No.: 30869

Response to Office Action

Commissioner for Patents
PO Box 1450
Alexandria, VA 22313-1450

In response to the Office action of 06/19/2009, please reconsider the above-identified

application in view of the following amendments and/or remarks.

11/283137 (MTS-101/US) Page 1 of 10 Reply 1
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Amendments to the Claims

Replace all prior versions and listings of claims in the application with the following list

of claims.

1. (Currently Amended) A device for managing the power consumption of a[[n]]

10

(a) one or more processors for receiving and analyzing data, the data comprising: (i)

information about the external environment of a vehicle, (ii) information about the

operational status of the vehicle, (iii) one or more user command inputs. and (iv)

one or more operational parameters of the vehicle: and

15 (b) said one or more processors calculating an applied power for the vehicle engine
based on the received and processed data, wherein the applied power is used to

manage the power consumption of the vehicle to travel a route or a segment of a

route.

20 2.  (Cancelled)

3. (Cancelled)

4. (Original) The device of claim 1, further comprising a motor control
mechanism, wherein the motor control mechanism controls the application of

11/283137 (MTS-101/US) Page 2 of 10 Reply 1
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power to the vehicle engine.

(Original) The device of claim 1, wherein information about the external
environment of the vehicle is selected from the group consisting of the
current location of the wvehicle, the elevation of the wvehicle, upcoming
elevations of the vehicle, the current slope/grade of road, the predicted
slope/grade of the next segments of road, traffic surrounding the vehicle, the
location of stoplights, the timing of stoplights, a map of the roadway, the
present angle of the sun, the predicted angle of the sun for upcoming route
segments, the weather around the vehicle, present wind direction, the
predicted wind direction for upcoming route segments, present wind velocity,
the predicted wind velocity for upcoming route segments, current temperature,
the predicted temperature for upcoming route segments, current air pressure,
predicted air pressure for upcoming route segments, time of day, date, day of
week, visibility, present road conditions, predicted road conditions for

upcoming route segments, and the distance from other vehicles.

(Original) The device of claim 1, wherein information about the operational
status of the vehicle is selected from the group consisting of: the vehicle's
current speed, the motor speed, the vehicle's current orientation, the RPM of
the vehicle's motor, wheel rotations per minute, the battery state, the voltage
of the battery, the amp hours from the battery, the state of the battery,

temperature of battery, the age of the battery, and the number of times the

11/283137 (MTS-101/US) Page 3 of 10 Reply 1
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10.

battery has charged and discharged, the tire pressure, the drag force due to
rolling resistance of the vehicle, the weight of vehicle, the amount of air going

to the engine, the amount of gas going to engine, and the weight of driver.

(Original) The device of claim 1, wherein the command input is selected
from the group consisting of: the acceleration applied by a driver, the braking
applied by a driver, the vehicle's known or predicted final destination, the
vehicle's known or predicted interim destination, preferred speed, maximum

and minimum range over which speed should adjust, and preferred route.

(Original) The device of claim 1, wherein the operational parameter of the
vehicle is selected from the group consisting of: aerodynamic parameters
(CDA), rolling resistance parameters (Crrl and Crr2), drive train efficiency
parameters, motor efficiency parameters, and battery model parameters,

battery charge and discharge relationships, type of battery.

(Cancelled)

(Original) The device of claim 1, wherein the vehicle engine comprises an
engine selected from the group consisting of: an internal combustion engine
(gasoline, diesel, ethanol and other derivatives), a hybrid internal
combustion/electric engine, an electric engine powered by the electric grid

(plug-in), an electric engine powered by the sun (solar), an electric engine

11/283137 (MTS-101/US) Page 4 of 10 Reply 1
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powered by hydrogen fuel cell.

11. (Currently Amended) A system for managing the power consumption of a[[n]]

autometive vehicle, comprising: a-first-input-operable-to-receive-information-about

10

(a) apower management system comprising one or more processors to (j) process

data, wherein the data comprises (i) information about the external

environment of a vehicle, (ii) information about the operational status of the

15 vehicle, (iii) one or more command inputs. and (iv) one or more operational

parameters of the vehicle, and (jj) determine an applied power for the vehicle
eng.ine based on the processed data, wherein the applied power is used to

manage the power consumption of the vehicle to travel a route or a segment of

a route; and

20 (b) a motor controller to regulate the application of power the vehicle engine

using the determined applied power.

12. (Cancelled)

11/283137 (MTS-101/US) Page 5 of 10 Reply 1
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13.

14.

(Currently Amended) The system of claim 11, wherein the firstnput

information about the external environment of a vehicle is selected from the

group consisting of: the current location of the vehicle, the elevation of the
vehicle, upcoming elevations of the vehicle, the current slope/grade of road,
the predicted slope/grade of the next segments of road, the vehicle's known or
predicted final destination, the vehicle's known or predicted interim
destination, traffic surrounding the vehicle, the location of stoplights, the
timing of stoplights, a map of the roadway, the present angle of the sun, the
predicted angle of the sun for upcoming route segments, the weather around
the vehicle, present wind direction, the predicted wind direction for upcoming
route segments, present wind velocity, the predicted wind velocity for
upcoming route segments, current temperature, the predicted temperature for
upcoming route segments, current air pressure, predicted air pressure for
upcoming route segments, time of day, date, day of week, visibility, present
road conditions, predicted road conditions for upcoming route segments, and

the distance from other vehicles.

(Currently Amended) The system of claim 11, wherein the second—input

information about the operational status of the vehicle is selected from the

group consisting of: the vehicle's current speed, the motor speed, the vehicle's
current orientation, the RPM of the vehicle's motor, wheel rotations per

minute, the battery state, the voltage of the battery, the amp hours from the

11/283137 (MTS-101/US) Page 6 of 10 Reply 1
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15.

16.

battery, the state of the battery, temperature of battery, the age of the battery,
and the number of times the battery has charged and discharged, the tire
pressure, the drag force due to rolling resistance of the vehicle, the weight of
vehicle, the amount of air going to the engine, the amount of gas going to

engine, and the weight of driver.

(Currently Amended) The system of claim 11, wherein the third-input is one

or_more command inputs selected from the group consisting of: the

acceleration applied by a driver, the braking applied by a driver, the intended
destination, preferred speed, maximum and minimum range over which speed

should adjust, and preferred route.

(Currently Amended) The system of claim 11, wherein—the further

comprising a memory module, wherein the memory module includes at least

one operational parameter of the vehicle selected from the group consisting
of: aerodynamic parameters (CDA), rolling resistance parameters (Crrl and
Crr2), drive train -efﬁciency parameters, motor efficiency parameters, and
battery model parameters, battery charge and discharge relationships, type of

battery.

17. (Currently Amended) A method of managing the power consumption of a vehicle,

comprising:

11/283137 (MTS-101/US) Page 7 of 10 Reply 1
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(a) receiving and processing data by one or more processors. the data comprising:

(1) information about the external environment of a vehicle. (ii) information

about the operational status of the vehicle, (iii) one or more command inputs,
and (iv) one or more operational parameters of the vehicle:; and

(b) calculating by the one or more processors an applied power for the vehicle

engine based on the received and processed data, wherein the applied power is
used to manage the power consumption of the vehicle to travel a route or a

segment of a route.

18.  (Cancelled)

19.  (Currently Amended) The method of claim 17, wherein the step of
calculating an applied power further comprises: determining a route;
segmenting the route into one or more segment destinations; calculating an
energy efficient speed for the vehicle to travel to the segment destination;
determining a target speed for the wehicle to travel to the segment

destination; and or calculating the applied power from the target speed.

11/283137 (MTS-101/US) Page 8 of 10 Reply 1
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20.  (Original) The method of claim 19, further comprising continuously

calculating the applied power until a final destination is reached.
21. (Original) The method of claim 19, wherein the step of determining
a target speed for the vehicle further comprises determining a

historical speed for a similar destination.

22.  (Original) The method of claim 17, further comprising notifying the

operator of the vehicle of the calculated applied power.

11/283137 (MTS-101/US) Page 9 of 10 Reply 1

69



10

15

20

25

REMARKS/ARGUMENTS

Remarks concerning amendments to claims

Claims 1, 11, 13-15, 16-17 are amended.
Claims 2-3, 9, 12 and 18 are cancelled.
Claims 1, 4-8, 11-17, 19-22 remain.

Remarks concerning rejections under 35 USC 101

In response to the rejection of Claims 1, 11 and 17 under 35 USC 101, the Applicant has

amended claims 1, 11 and 17 so that the steps of the claims are explicitly tied to a

particular physical apparatus.

In addition, that Applicant notes that the process as

claimed is limited to a specific practical application. Accordingly, the claims as amended

are directed toward statutory subject matter.

LUMEN PATENT FIRM

350 Cambridge Ave., Suite 100
Palo Alto, CA 94306

(650) 424-0100

11/283137 (MTS-101/US)

Respectfully submitted,
/ Ron Jacobs /

Ron Jacobs, Reg. No 50,142
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Application No. Applicant(s)

11/283,137 KOEBLER ET AL.
Office Action Summary Examiner Art Unit

CUONG H. NGUYEN 3661

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address --
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) OR THIRTY (30) DAYS,
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION.
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after SIX (6) MONTHS from the mailing date of this communication.
- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any

earned patent term adjustment. See 37 CFR 1.704(b).

Status

1)X] Responsive to communication(s) filed on an IDS filed on 12/10/07.
2a)[] This action is FINAL. 2b)X] This action is non-final.
3)[] Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims

4)X] Claim(s) 1-22 is/are pending in the application.

4a) Of the above claim(s) is/are withdrawn from consideration.
51 Claim(s) is/are allowed.
6)X] Claim(s) 1-22 is/are rejected.
7)[J Claim(s) _____is/are objected to.
8)[] Claim(s)___ are subject to restriction and/or election requirement.

Application Papers

9)[] The specification is objected to by the Examiner.
10)[] The drawing(s) filed on ______is/are: a)[_] accepted or b)[] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).
11)[_] The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152.

Priority under 35 U.S.C. § 119

12)[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
a)JAIl  b)[]Some * ¢)[] None of:
1.0 Certified copies of the priority documents have been received.
2] Certified copies of the priority documents have been received in Application No.
3.[] Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).
* See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)

1) m Notice of References Cited (PTO-892) 4) |:| Interview Summary (PTO-413)

2) [ Notice of Draftsperson’s Patent Drawing Review (PTO-948) Paper No(s)/Mail Date. _

3) X Information Disclosure Statement(s) (PTO/SB/08) 5) [] Notice of Informal Patent Application
Paper No(s)/Mail Date . 6) |:| Other:

U.S. Patent and Trademark Office
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DETAILED ACTION
1. This Office Action is the answer to original claims received on 11/17/2005.
2. Claims 1-22 are pending in this application.

Information Disclosure Statement

3. An IDS was filed on 12/10/2007 — it was considered.

Claim Rejections - 35 USC § 101
35 U.S.C. 101 reads as follows:
Whoever invents or discovers any new and useful process, machine, manufacture, or
composition of matter, or any new and useful improvement thereof, may obtain a patent therefor,
subject to the conditions and requirements of this title.
4. Claims 1, 11 and 17 are rejected under 35 U.S.C. 101 because the claimed invention is

directed to non-statutory subject matter.

A. With respect to Claims 1, and 11, the claims lack the necessary physical articles or objects to

constitute a machine or a manufacture within the meaning of 35 U.S.C. 101. They are clearly not
a series of steps or acts to be a process nor are they a combination of chemical compounds to be
a composition of matter. As such, they fail to fall within a statutory category. They are, at best,
software/firmware logic(s) and input information (see claim 1 line 2:“power management logic”
and see claim 11 line 7, therefore, this claim must require a storage medium to be executed by a

microprocessor): these limitations are not “‘a device” claims.

With respect to “system” claim 11, it requires limitations are followed:
- a first input (operable to receive information about the external environment of the vehicle);
- a second input (operable to receive information about the operational status of the vehicle);

- a third input (operable to receive one or more command inputs from a driver of the vehicle);
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- a memory (containing vehicle information about one or more operational parameters of the
vehicle);

- power management logic operable to calculate an applied power for the vehicle engine from the
first input, the second input, the third input, and the memory; and

- a processor responsive to the power management logic.

That “logic” is a functional descriptive material (e.g._merely data structures or software in

“physical” senses), that is a claim to software, program, instructions, or an appropriate data
structure not clearly on any medium to be executed by a microprocessor.

Claim 11 is a "system" defined merely by software or terms synonymous with software or files
such as "logic", "interface", "GUI", etc., that comprises software, program, instructions, code or

a "data structure" without any recitation of a proper computer readable medium.

B. As to independent claim 17: Its limitation is merely a step of calculating power consumption
from inputs (see claim 17, line 2). This claim does not identify a particular machine/conversion
to practice that claimed invention.
5. Dependent claims 2-10, 12-16, and 18-22 are also rejected because they inherit that same
deficiency from their parent claims.

Conclusion
6. Claims 1-22 are not patentable.
7. Remark:
- Simple substitution of one known element for another to obtain predictable results will

support a conclusion of obviousness. See MPEP 2143 (B)
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- Drawings and pictures can anticipate claims if they clearly show the structure which is
claimed. See MPEP 2125.
- According to MPEP § 2114 which states: A claim containing a “recitation with respect to
the manner in which a claimed apparatus is intended to be employed does not differentiate the
claimed apparatus from the prior art apparatus” if the prior art apparatus teaches all the structural
limitations of the claim.
- As set forth in MPEP § 2115, a recitation in a claim to the material or article worked
upon does not serve to limit an apparatus claim.

The prior art anticipate the structural limitations in the apparatus claims. Even if the prior
art did not perform the method limitations recited in the apparatus claims, which the examiner is

not conceding, it is believed that the structural arrangement in the prior art is capable of

performing the method limitation recited in the apparatus claims.
Applicants are reminded that "even though product-by-process claims are limited by and defined
by the process, determination of patentability is based on the product itself." In re Thorpe, 777
F.2d 695, 697, 227 USPQ 964, 966 (Fed. Cir. 1985) (citations omitted) - the preceding
discussion on product-by-process principles applies to all examined claims currently pending.
8. Any inquiry concerning this communication or earlier communications from the
examiner should be directed to CUONG H. NGUYEN whose telephone number is 571-272-
6759. (email address is cuong.nguyen@uspto.gov). The examiner can normally be reached on
7:30 am - 3:30 pm.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s supervisor,

THOMAS G. BLACK can be reached on 571-272-6956. The Rightfax number for the
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organization where this application is assigned is 571-273-6956.

Information regarding the status of an application may be obtained from the Patent Application
Information Retrieval (PAIR) system. Status information for published applications may be
obtained from either Private PAIR or Public PAIR. Status information for unpublished
applications is available through Private PAIR only. For more information about the PAIR
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR

system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free).

Please provide support, with page and line numbers, for any amended or new claim in
an effort to help advance prosecution; otherwise any new claim language that is introduced in
an amended or new claim may be considered as new matter, especially if the Application is a

Jumbo Application.

/CUONG H.NGUYEN/
Primary Examiner
Art Unit 3661
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representative(s) of the inventor(s) in accordance with 37 CFR 3.71, and
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behalf of another/others. - A request to withdraw will not be approved unless at least 30 (thirty)
days would remain between the date of approval and the later of the expiration date of a time to
file a response or the expiration date of the maximum time period which can be extended under 37
C.F.R. § 1.136(a). ‘

The request was signed by Thomas E. Ciotti on behalf of all attorneys/agents of record.

All attorneys/agents of have been withdrawn.

Applicant is reminded that there is no attorney of record at this time.

The request to change the correspondence of record is not acceptable as the requested
correspondence address is not that of: (1) the first named signing inventor; or (2) an intervening
assignee of the entire interest under 37 C.F.R 3.71. All future communications from the Office
will be directed to the assignee of the entire interest at the first copied address below until

otherwise properly notified by the applicant.

There are no outstanding Office actions pending at the present time.
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Telephone inquiries concerning this decision should be directed to Diane Goodwyn at 571-272-
6735.

tions Examiner
ice of Petitions

cc: MOTILITY SYSTEMS, INC.
188 ALTA MESA ROAD
WOODSIDE, CA 94062

cc: DR.RON JACOBS
LUMEN IP SERVICES
2345 YALE STREET, SECOND FLOOR
PALO ALTO, CA 94306 '
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.G. Box 1450

Alexandriz, Viginia 22313-1450

www.usplo.gov

| APPLICATION NUMBER ] FILING OR 371(C) DATE ] FIRST NAMED APPLICANT ] ATTY.DOCKETNOJ/TITLE |
11/283,137 11/17/2005 Martin Koebler 601392000100
} CONFIRMATION NO. 3291
25226 . POWER OF ATTORNEY NOTICE
MORRISON & FOERSTER LLP

TS PGENLLRD A A

Date Mailed: 11/30/2007

NOTICE REGARDING CHANGE.OF POWER OF ATTORNEY
This is in response to the Power of Attorney filed 11/01/2007.

* The withdrawal as attorney in this application has been accepted. Future correspondence will be mailed to the
new address of record. 37 CFR 1.33.

/dcgoodwyn/

Office of Initial Patent Examination (571) 272-4000 or 1-800-PTO-9199

page 1 of 1
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CONFIRMATION NO. 3291
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188 ALTA MESA RGAD
WOODSIDE, CA94062

TITLE
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550 No.
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UNITED STATES PATENT AND TRADEMARK OFFIGE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.C. Box 1450

Alexandria, Virginia 22313-1430

Www.uspto gov
| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
11/283,137 11/17/2005 Martin Koebler 601392000100
CONFIRMATION NO. 3291
25226 POWER OF ATTORNEY NOTICE
MORRISON & FOERSTER LLP

755 PAGE MILL RD

o R 01018 R PO AR

Date Mailed: 11/30/2007

NOTICE REGARDING CHANGE OF POWER OF ATTORNEY
This is in response to the Power of Attorney filed 11/01/2007.

» The withdrawal as attorney in this application has been accepted. Future correspondence will be mailed to the
new address of record. 37 CFR 1.33.

/dcgoodwyn/

Office of Initial Patent Examination (571) 272-4000 or 1-800-PTO-9199

page 1 of 1
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' RECEIVED

2 ‘-.’""".
CENTRAL FAX CENTER
1140172007 16:41 FAX 650 813 5993 MOFO PA #EIGHT ool
755 PAGE MILL ROAD MORRISON & FOERSTER LLP
MORRISON FOERSTER PALO ALTO NBW YORK, SAN FRANCISCO,
LOS ANGELBS, PALO ALTO,
CALIFORNIA 94304-1018 SAN DIBGO, WASHINGTON, D.C,
. CENVER, NORTHEBRMN VIRGINIA,
TELEPHONE: 650.813.5600 ORANGE COUNTY, SACRAMENTO,
FACSIMILE: 650.494.0792 WALNUT CREBEK, CENTURY CITY
. TOKYO, LONDON, BEIJING,
WWMOFOCOM SHANGHAL, HONG KONG,

SINGAPORE, BRUSSRLS

To:
NAME: FACSIMILE: TELEPHONE:
Centralized Facsimile Center
US Patent and Trademark Office 571-273-8300

From: THOMAS E. CIOTTI DATE: OCTOBER 31, 2007

Number of pages | 3 Originals Will Not Follow

with cover page:

Preparer of this slip has confirmed that facsimile number given is correct: LDS4/11641

CAUTION - CONFIDENTIAL

This facgimile contains confidential information that may also be privileged.. Unless you are the addressee (or authorized to receive for the
addressec), you may not copy, use, or distribute it. If you have received it in error, please advise Morrison & Foesster LLP immediately by
. telephone or facsimile and return it promptly by mail,

Comments:

Atty Docket No: 60139-20001.00

Application Serial No.: 11/283,137

Filed: November 17, 2005

Inventors: Martin KOEBLER ez al.

Art Unit: 3661

Examiner: C. Nguyen

Title: POWER MANAGEMENT SYSTEMS AND DEVICES

Enclosed are the following documents:

1. Transmittal — 1 page
2. Request for Withdrawal as Attorney or Agent and Change of
Correspondence Address — 1 page

IF YOU DO NOT RECEIVE ALL OF THE PAGES, PLEASE CALL
LINDSAY SEYDEL AT (650) 813-5827 AS SOON AS POSSIBLE
PA-1205295 .

PAGE 1/3* RCVD AT 11/1/2007 7:38:53 PM [Eastern Daylight Time} * SVR:USPTO-EFXRF-6/8 * DNIS:2738300 * CSID:650 813 5893 * DURATION {mm-ss):01-34
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* + 11/01/2007 16:41 FAX 650 813 5993 MOFO PA #EIGHT @oo2

RECEIVED
CENTRAL FAX CENTER

NUV 0 1 2007
PTO/SB/21 (07-06)

Approved for use through 09/30/2008. OMB 0851-0031
U.S. Patent and Yrademark Offica; U.S. DEPARTMENT OF COMMERCE
Under the Papernwork Raduction Act of 1995, no persons ars required !o_rismd to & coflection of information untess it displays a valkl OMB control number.

App!ication Number 11/283,137
TRANSM lTTAL Filing Date November 17, 2005
FORM 4 First Named Inventor Martin KOEBLER
Art Unit 3661

{io be used for sl corraspondence after Initial filing}

Examiner Name

C. Nguyen
Total Number of Pages in This Submission | 2 | AdomeyDocketRumber | 41392000100
ENCLOSURES (Check all that apply)
D Fee Transmittal Form D Drawing(s) gﬂ%mhwance Communication
D Foe Attached D Licensing-related Papers Qg:::scgn'gf?:‘f;:fa? 140 Board of
D Amendment/Reply D Peliion a?;g: Sgg":“sﬂﬁtﬁgx BTEE n
D After Final greégji:m‘;ﬁ;’:;?gg : D Proprietary Information
D Affidavits/declaration(s) g?v::;? o‘f\gzrr::ﬁ::::g?d drees D Status Letter
D Extansion of Time Request D Termina! Disclaimer g‘a?‘eu;yi':;ﬁ;'e{s) (please
D Express Abandonment Request D Request for Refund : kﬂ;:ggisrt Pf;g\:xtah:;a(\;\;?al na:e of
D Information Disclosure Statement D CD, Number of CD(s) Correspondence Address - 1 page
g;’;m%:‘;y of Priority D Landscape Table on CD
Reply to Missing Parts under

37CFR1.520r1.53

SIGNATURE OF APPLICANT, ATTORNEY, OR AGENT
FimNeme | MORRISON & FOERSTER LLP

Signature 2 ; ;: /” -

Prnted name Thomas E. Ciofti

Date October 31, 2007 [Re"' No. |z1 013

1 hereby certify that th is correspondence is being transmitted via facsimite (fax no.571-273-8300)
to the USPTO Commissioner for Patents at P.O. Box 1450 Alsxandria, VA 22313-1140

~

Dated: Octobe¢ Jj. 2007 Signatu (Lindsay Seydsel)

B o L 4 “

pa-1205298

PAGE 2/3* RCVD AT 11/1/2007 7:38:53 P [Eastern Daylight Time] * SVR:USPTO-EFXRF-6/8 * DNiS:2738300 * CSID:650 813 5943 * DURATION (mm-3s):01-34
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. 1170172007 16:41 FAX 650 813 5993 MOF0O PA #EIGHT

RECEIVED

@&oo3

CENTRAL FAX CENTER

NOV 0 1 2007

PTO/SB/83 (01-05)

Approved for use through 12/31/2008. OMB 0651-0035
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Undar the Paegmnrk Reduction Act of 1996, no persons are reguired to nd to a collecilon of Information unless i displays a valid OMB control number.

Application Number 11/283,137
OR W Fliing Date November 17, 2005
REQUEST FOR WITHDRAWAL
AS ATTORNEY OR AGENT First Named tnvenlor Martin KOEBLER
AND CHANGE OF Add Unit 3661
CORRESPONDENCE ADDRESS Examines Name C. Nguyen
Attornsy Docket Numbaer 601392000100

To: Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450

Please withdraw me as attomey or agent for the above identified patent application, and

E all the attorneys/agents of record.
I:} the attorneys/agents (with registration numbers) listed on the attached paper(s), or

[] the attorneys/agents associated with Customer Number [ ]

NOTE: This box can only be checked when the power of altorney of record in the application is to all the
practitioners associated with a customer number.

The reasons for this reduest are:
Per client's request

CORRESPONDENCE ADDRESS

1. D The correspondence address is NOT affected by this withdrawal.
2. B Change the correspondence address and direct all future correspondence to:

D The address associated with Customer Number: l
OR

Fimm or Dr. Ron Jacobs
Individual Name 1L umen IP Services

Address
2345 Yale Street, Second Floor

City Palo Allo | state {ca [zip |94308

Country U.S.A.

Tolephone | 1-888-475-8636 |Email |admin@iumen.com

Sonawre | Heprea, T, L0470 .

Name Thomas E. Ciotti Registration No.

Date October 31, 2007 Telephone No. | (650) 813-5702

NOTE: Withd: is effsctive when approved rather than whan received. Unfess there are at least 30 doys between approval of withdrawal and
the expirstion date of e lime period for resp or possibi Jon periad, the request o withdraw is normally disapproved.

I hereby certify that this correspondencae is being transmitted via tacsimile {fax no.571-273-8300)
fo the USPTO Commissioner for Patents at P.Q, Box 1450 Alexandria, VA 22313-1140

Dated: October 3/, 2007

(Lindsay Seydel)

pa-1205318

PAGE 3/3* RCVD AT 11/1/2007 7:38:53 PM [Eastern Daylight Time] * SVR:USPTO-EFXRF-6/8 * DNIS:2738300 * CSID:650 813 5983 * DURATION {mm-ss):01-34
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UNITED STATES PATENT AND TRADEMARK OFFIGE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSICNER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450
www.uspto.gov

APPLICATION NUMBER FILING OR 3871(c) DATE FIRST NAMED APPLICANT ATTY. DOCKET NO/TITLE

11/283,137 11/17/2005 Martin Koebler 601392000100

CONFIRMATION NO. 3291

25226

MORRISON & FOERSTER LLP
755 PAGE MILL RD

PALO ALTO, CA94304-1018

Title: Power management systems and devices

Publication No. US-2007-0112475-A1
Publication Date: 05/17/2007

NOTICE OF PUBLICATION OF APPLICATION

The above-identified application will be electronically published as a patent application publication
pursuant to 37 CFR 1.211, et seq. The patent application publication number and publication date
are set forth above.

The publication may be accessed through the USPTQO's publically available Searchable Databases
via the Internet at www.uspto.gov. The direct link to access the publication is currently
http://www.uspto.gov/patft/.

The publication process established by the Office does not provide for mailing a copy of the
publication to applicant. A copy of the publication may be obtained from the Office upon payment
of the appropriate fee set forth in 37 CFR 1.19(a)(1). Orders for copies of patent application
publications are handled by the USPTO's Office of Public Records. The Office of Public Records
can be reached by telephone at (703) 308-9726 or (800) 972-6382, by facsimile at (703) 305-8759,
by mail addressed to the United States Patent and Trademark Office, Office of Public Records,
Alexandria, VA 22313-1450 or via the Internet.

In addition, information on the status of the application, including the mailing date of Office actions
and the dates of receipt of correspondence filed in the Office, may also be accessed via the
Internet through the Patent Electronic Business Center at www.uspto.gov using the public side of
the Patent Application Information and Retrieval (PAIR) system. The direct link to access this
status information is currently http://pair.uspto.gov/. Prior to publication, such status information is
confidential and may only be obtained by applicant using the private side of PAIR.

Further assistance in electronically accessing the publication, or about PAIR, is available by calling
the Patent Electronic Business Center at 703-305-3028.

Pre-Grant Publication Division, 703-605-4283
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PTO/SB/OS (05-05)
Approved for use through 07/31/2006. OMB 0651-0032
U.S. Patent and Trademark Office. U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a coliection of information unless it displays a vad OMB control number.
Attorney Docket No. 601392000100
UTILITY First Inventor Martin KOEBLER
PATENT APPLICATION P
TRANSMITTAL Title POWER MANAGEMENT SYSTEMS AND ("'\)
(ONLY FOR NEW NONPROVISIONAL APPLICATIONS UNDER DEVICES $ C‘;’)-
37 CFR 1.53(8)) Express Mail Label No. | EV 595535421 US J g
Commissioner for Patents NI~
APPLICATION ELEMENTS ADDRESS TO:  P.O. Box 1450 R -
Alexandria, VA 22313-1450 =

ACCOMPANYING APPLICATION PARTS

See MPEP chapter 600 conceming utility patent application contents.
1 Fee Transmittal Form (e.g., PTO/SB/17)
(Submit an original and a duplicate for fee processing) (2 pages)

Applicant claims small entity status.
2 | X sees7cFr127.
46 )

3. Specification [Total Pages
Both the claims and abstract must start on a new page
i K fered , see MPEP 608.01(a})

(For information on the pr an
4. (zl Drawing(s) (35 U.S.C. 113) 14 )

5. Oath or Declaration

[Total Sheets

[Total Sheets 4 )

a. Newly executed (original or copy)

b [:I A copy from a prior application (37 CFR 1.63(d))
: (for continuation/divisional with Box 18 completed)
i DELETION OF INVENTOR(S)
’ Signed statement attached deleting inventor(s) named in the
prior application, see 37 CFR 1.63(d)(2) and 1.33(b).

6. ‘ZI Application Data Sheet. See 37 CFR 1.76 (3 pages)

7. CD-ROM or CD-R in duplicate, large table or
Computer Program (Appendix)
Landscape Table on CD

8. Nucleotide and/or Amino Acid Sequence Submission
(if applicable, items a. — ¢. are required)

a. Computer Readable Form (CRF)

i. [ ] computer Readable Form (CRF)

i D Transfer Request (37 CFR 1.821(e))

b. Specification Sequence Listing on:

9. Iz] Assignment Papers (cover sheet & document(s)) (6 pages)

Name of Assignee:

Motility Systems, Inc.

10 37 CFR 3.73(b) Statement - Power of
: (when there is an assignee) Attomey (1 page)
(plus copy of Assignment)
(6 pages)
1. l:l English Translation Document (if applicable)
Inf tion Disclosure S (PTO/SB/08 or PTO-1449)

2.t
Copies of foreign patent documents,
publications, & other information

13. D Preliminary Amendment

14. Return Receipt Postcard (MPEP 503)
(Should be specifically itemized)

15. D (_:ertil_ied (;qpx of I?riority Document(s)

(if foreign priority is claimed)

16. Nonpublication Request under 35 U.S.C.122 (b)(2)(B)(i).
Applicant must attach form PTO/SB/35 or equivalent.

17. I:I Other:

c. Statements verifying identity of above copies

i. D CD-ROM or CD-R (2 copies), or . D Paper

18. If a CONTINUING APPLICATION, check appropriate box, and supply the requisite information below and in the first sentence of the

specification following the title, or in an Application Data Sheet under 37 CFR 1.76:
Continuation-in-part (CIP) of prior application No.:

L—_l Continuation Divisional
Prior application information: Examiner Art Unit:
19. CORRESPONDENCE ADDRESS
The address associated with Customer Number: | 25226 l OR l:l Correspondence address below
Name
Address
City [ state | [ Zip Code |
Country l TelephoneT Email Address |
Signature V—" Date November 17, 2005
Name L Registration No.
(Print/Type) Rick Shoop (Attomeyiagent) | 49763

in an envelope addressed to: Commissioner for Patents,

(Georgina Matos)

Dated: November 17, 2005

pa-1026284

Signature:
N—
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I hereby certify that this correspondence is being deposited with the U.S. Postal Service as Express Mail, Airbill No. EV 585535421 US,
T\ Box 145Q, Alexadria, VA 22313-1450, on the date shown below.
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PTOISB/T (12-04v2)

ed for use through 7/31/2006. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no person are required to respond to a collection of information untess it displays a valid OMB control number.

Effective on 12/08/2004. Complete if anwn
Fees to the C: d Approp Act, 2005 (H.R. 4818). | Application Number Not Yet Assigned
FEE TRANSMITTAL Filing Date Concurrently Herewith
’ First Named Inventor | Martin KOEBLER
For FY 2005 Examiner Name Not Yet Assigned
IZI Applicant claims small entity status. See 37 CFR 1.27 Art Unit Not Yet Assigned
TOTAL AMOUNT OF PAYMENT | (§) 590.00 Attomey DocketNo. | 601392000100

METHOD OF PAYMENT (check all that apply)

DCheck I:lCredit Card D Money Order D None D Other (please identify):

Deposit Account  Deposit Account Number; 03-1952  peposit Account Name: Morrison & Foerster LLP

For the above-identified deposit account, the Director is hereby authorized to: (check all that apply)
Charge fee(s) indicated below D Charge fee(s) indicated below, except for the filing fee

Charge any additional fee(s) or underpayment of ‘ZI Credit any overpayments
fee(s) under 37 CFR 1.16 and 1.17

FEE CALCULATION
1. BASIC FILING, SEARCH, AND EXAMINATION FEES
FILING FEES SEARCHFEES  EXAMINATION FEES
Application Type Fee ($) smféf@"f" Fee ($) smg;ig“ Fee ($) Sm:e"ee(;)m Fees Paid ($)
Utility 300 150 500 250 200 100 500.00
Design 200 100 100 50 130 65 0.00
Piant 200 100 300 150 160 80 0.00
Reissue 300 150 500 250 600 300 0.00
Provisional 200 100 0 0 0 0 0.00
2. EXCESS CLAIM FEES Small Entity
Fee Description Fee ($) Fee ($)
Each claim over 20 (including Reissues) 50 25
Each independent claim over 3 (including Reissues) 200 100
Multiple dependent claims 360 180
Total Claims Extra Claims Fee ($) Fee Paid ($) Muitiple Dependent Claims
22 -20= 2 x 2500 = 50.00 Fee ($) Fee Paid ($)
180.00 0.00
Indep. Claims Extra Claims Fee (§) Fee Paid ($)
3 -3= 0 x 100.00 = 0.00

3. APPLICATION SIZE FEE
If the specification and drawings exceed 100 sheets of paper (excluding electronically filed sequence or computer
listings under 37 CFR 1.52(e)), the application size fee due is $250 (8125 for small entity) for each additional 50
sheets or fraction thereof. See 35 U.S.C. 41(a)(1)(G) and 37 CFR 1.16(s).

Total Sheets Extra Sheets Number of each additional 50 or fraction thereof Fee ($) Fee Paid ($)
60 -100 = 0 150 0 (round up to a whole number) x _ 125.00 = 0.00
4. OTHER FEE(S) Fees Paid ($)
Non-English Specification, $130 fee (no small entity discount)
Other (e.g., late filing surcharge): 8021 Recording each patent assignment, agreement or ... 40.00
SUBMITTED BY JAY™N
Signature m - &fﬁg}f&x’ 45,763 | Tetephone (650) 813-5804
Name (PrinvType)| Rick Shoop Date November 17, 2005
pa-1026280
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POWER MANAGEMENT SYSTEMS AND DEVICES

BACKGROUND OF THE INVENTION

[0001] Currently, drivers of automotive vehicles have only very imprecise methods for
managing the fuel consumption of their cars. For example, drivers can slow down, they can brake
lightly, and they can carry lighter loads. Generally, however, fuel consumption cannot be precisely
controlled by the driver. More accurate and precise control of fuel consumption is one of the best
ways to improve the energy efficiency of most cars. In particular, accurate control of fuel

consumption may optimize the energy efficiency of a car.

[0002] It has been shown that you can reduce fuel usage by efficient driving. According to
Amory Lovins of the Rocky Mountain Institute, a 35% improvement in miles per gallon (mpg) for
all 2001 vehicles (whose overall average mpg was 20) would have reduced oil use in the United
States by 2.7 Mbbl/d, approximately the same amount that the U.S. imported from the Gulf. See,
for example, “Winning the Oil Endgame,” Rocky Mountain Institute, 2004. p.50. Empirical
evidence also supports the assertion that efficient driving can reduce fuel usage. For example, the
Honda Insight™, a car available to the general public that normally gets 60 mpg, broke records in
2000 by getting 102 miles per gallon in a 7-day drive around the circumference of Britain. The
team responsible did this purely by driving more efficiently, and not by modifying the car in any

manner.

[0003] In most automotive vehicles, an operator controls the power applied to the vehicle
(e.g., the engine of the vehicle) by operating the ignition, break and gas petals. Additional control is
typically provided by operational assisting devices, such as a cruise control, that help to keep the
vehicle at a constant speed, or within a range of speeds. However, such operational assisting
devices typically do not optimize the power consumption of the vehicle, or control the speed and/or

power provided to the vehicle based on an optimal power consumption level.
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[0004] Many parameters may impact the optimal power consumption of a vehicle,
including external factors (e.g., forces and conditions that act on the vehicle), internal conditions
(e.g., the current status of the vehicle and it’s component parts.), operator commands (e.g., control
commands from the operator driving or preparing to drive the vehicle), and operational parameters
of the vehicle (e.g., performance capabilities of the vehicle based on the make and model and/or the

component parts of the vehicle, as well as the historical performance of the vehicle).

[0005] Inrecent years the need for energy efficient vehicles has increased as the cost and
availability of traditional fossil fuels has fluctuated. However, the need for fuel efficiency spans all
types of vehicles, including currently available vehicles (e.g., internal combustion, solar, electric,A
and hybrid vehicles), as well as vehicles proposed or under development (e.g., hydrogen fuel cell
vehicles and other electrically-fueled vehicles). In all of these types of vehicles, the overall fuel
efficiency (regardless of the type of fuel), can be improved by optimizing the power supplied to the
engine. As described herein, energy efficiency may be fuel efficiency or power efficiency. Energy’
" supplied to the vehicle (e.g., the engine) may come from any appropriate source (e.g., gas, solar,

battery, hydrogen, ethanol, etc.).

[0006] Thus, there is a need for devices and systems for controlling the power applied to a
vehicle engine. The devices, systems and methods described herein address many problems

identified for controlling the power supplied to automotive engines raised above.
BRIEF SUMMARY OF THE INVENTION

[0007] Described herein are devices, systems, and methods for managing the power
consumption of an automotive vehicle, and thereby for optimizing the power consumption of the
vehicle. The devices and systems for managing the power consumption of the vehicle typically
include power management logic that can calculate an applied power for the vehicle engine based
on information provided from the external environment of the vehicle, the operational status of the
vehicle, one or more command inputs from a driver, and one or more operational parameters of the
vehicle. The information provided to the power management logic may come from data inputs
(e.g., sensors, telemetries, etc.), memory, user commands, or it may be derived. The power
management logic may comprise software, hardware, or any combination of software or hardware.

2

103



In some variations, the devices and systems include a processor (e.g., a microprocessor) that can
perform the power management logic, and provide an applied power. The applied power that is
determined by the power management logic may be used to control the vehicle engine. For
example, the power management logic may be used by a motor control mechanism to control the
application of power to the vehicle engine as the vehicle travels along a route (either a
predetermined or a non-predetermined route). The applied power may also be expressed as an
optimized speed or speeds to which the vehicle is controlled. For example, the motor control
mechanism may adjust the speed of the vehicle to an optimized speed or speeds as the vehicle
travels. Or, the device or system may provide a suggested fuel-efficient speed to the driver, who in
turn will manually adjust his/her speed. Thus, the devices, systems, and methods described herein
may optimize the power consumption of an automotive vehicle by controlling the final speed of the

vehicle, for example, by controlling the power applied to the vehicle motor.

[0008] The system may be manually engaged by the operator either when the vehicle is
turned on, or in the midst of a trip (e.g., “on the fly”). In one variation, the operator sets a preferred
speed, and a range at which to manage that speed (e.g., the preferred speed may be 60 mph, and the
range can be 5 mph) over at least a portion of the trip. The system may determine an optimal (e.g.,
fuel efficient) speed within the range selected. By calculating and then averaging the efficient speed
over a given route, the system can optimize energy usage within the driver’s stated speed and range.
The power management logic may determine energy efficiency over the course of a trip,'based on
current location and destination. The destination of the driver does not have to be known (e.g,,
input into a GPS or other similar system .by the driver). The system (e.g., anticipated destination
logic) may infer the driver’s destination based on a subset of the information inputs to the systém,
such as the time of day, current location, previous driving habits, ana other inputs. In some
variations, the driver can manually accelerate (e.g., override the system) for passing, braking and the
like. In some variations, the device or system may provide a suggested speed to the driver to match,

in order for the driver to better optimize power usage.

[0009] In some variations, the system is automatically enabled whenever the vehicle is
turned on. In this case, the operator of the vehicle does not have to set any a destination, target

speed or range, or the like. By automatically monitoring the operator’s real-time speed, braking and
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acceleration, and by utilizing applicable inputs (e.g., from sensors and/or from a database), the
power management system may determine the most efficient speed to travel a route. In some
variations, the device or system may adjust the vehicle speed automatically. The power
management devices or systems described herein may operate whether or not the driver has entered
a destination into the GPS, because the system may infer the destination based on previous driving

habits if the driver has not explicitly provided a destination.

[0010] In some vanations, the driver (or other user) provides the systein a destination and
the vehicle determines the optimal speeds to drive throughout the route. The system may use speed
limits, traffic conditions, physical calculations, and statistical models from previous trips to the
same destination to select the target speeds to optimize around. Thus, in some variations, the driver

only needs to steer, although hard acceleration or braking by the drtver may override the system.

[0011] Described herein are devices for managing the power consumption of an
automotive vehicle comprising a power management logic operable to calculate an applied power
for the vehicle engine from information about the external environment of the vehicle, information
about the operational status of the vehicle, oné or more command inputs, and one or more
operational parameters of the vehicle. The power management device may also include a processor
responsive to the pbwer management logic (e.g., a microprocessor), and a motor control
mechanism, wherein the motor control mechanism controls the application of power to the vehicle

engine.

[0012] The power management logic may determine an applied power for the vehicle
engine based on information about the external environment of the vehicle that is sele;ted from the
group consisting of: the current location of the vehicle, the elevation of the vehicle, upcoming
elevations of the vehicle, the current slope/grade of the route, the predicted slope/grade of the next
segments (or upcoming segments) of the route, the condition of the known or predicted route (or a
portion thereof), traffic surrounding the vehicle, the location of stoplights, the timing of stoplights, a
map of the roadway, the present angle of the sun, the predicted angle of the sun for upcoming route
segments, the weather around the vehicle, present wind direction, the predicted wind direction for

upcoming route segments, present wind velocity, the predicted wind velocity for upcoming route
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segments, current temperature, the predicted temperature for upcoming route segments, current air
pressure, predicted air pressure for upcoming route segments, time of day, date, day of week,
visibility, present road conditions, predicted road conditions for upcoming route segments, and the
distance from other vehicles. Any of this information may be acquired by measuring (e.g., from
sensors), or it may be detected or input (e.g., from manual inputs, telemetry, detectors, a memory,
etc.), or it may be derived (e.g., based on other information, including other environmental

information).

[0013] The power management logic may determine an applied power for the vehicle
engine based on information about the operational status of the vehicle. The operational status
information input may be selected from the group consisting of: the vehicle’s current speed, the
motor speed, the vehicle’s current orientation, the RPM of the vehicle’s motor, wheel rotations per
minute, the battery state, the voltage of the battery, the amp hours from the battery, the state of the
battery, temperature of battery, the age of the battery, and the number of times the battery has
charged and discharged, the tire pressure, the drag force due to rolling resistance of the vehicle, the
weight of vehicle, the amount of air going to the engine, the amount of gas going to engine, and the
weight of driver. Any of this information may be acquired by measuring (e.g., by sensors), or it
may be input (e.g., from an external telemetry, a memory, etc.), or it may be derived (e.g., based on

other information, including other operational status information).

[0014] The power management logic may determine an applied power for the vehicle
engine based on command input information. Command input information may be selected from
the group consisting of: the acceleration applied by a driver, the braking applied by a driver, the
intended destination, preferred speed, maximum and minimum range over which speed should
adjust, and preferred route. Any of this information may be acquired by input (e.g., from an
external telemetry, keyboard, mouse, voice command, a memory, etc.), sensor (e.g., optical
detectors, etc.), or it may be derived (e.g., based on other information, including other command

information).

[0015] The power management logic may determine an applied power for the vehicle

engine based on information about one or more operational parameters of the vehicle. Operational
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parameters may be selected from the group consisting of: aerodynamic parameters (CDA), rolling
resistance parameters (Crrl and Crr2), drive train efficiency parameters, motor efficiency
parameters, and battery model parameters, battery charge and discharge relationships, type of
battery. Any of this information may be input (e.g., from an external telemetry, a memory, etc.), or
it may be derived (e.g., based on other information, including historical information or other '

operational parameter information).

[0016] The power management device or system may further comprise a memory
containing vehicle information about one or more operational parameters for the vehicle. The
memory may store any of the information about the external environment, operational status or

command inputs, including derived or historical information.

[0017] The devices and systems described herein may be used with any appropriate
vehicle, including internal combustion vehicles (which run on gasoline, diesel, or ethanol for
example), a hybrid internal combustion/electric:vehicles, electric vehicles powered by the electric

grid (plug-in), electric vehicles powered by the sun (solar), and hydrogen fuel cell vehicles.

[0018] Also described herein are systems for managing the power consumption of an
automotive vehicle, comprising a first input, operable to receive information about the external
environment of the vehicle, a second input, operable to receive information about the operational
status of the vehicle, a third input, operable to receive one or more command inputs from a driver of
the vehicle, a memory containing information about one or more operational parameters of the
vehicle, power management logic operable to calculate an applied power for the vehicle engine
from the first input, the second input, the third input, and the memory, and a processor responsive to
the power management logic. The system may also include a motor control mechanism, wherein

the motor control mechanism regulates the application of power to the vehicle engine.

[0019] Also described herein are methods of managing the power consumption of a
vehicle, including calculating an applied power for the vehicle using a processor. The processor
(e.g., a microprocessor, etc.) receives a first input comprising information about the environment of
the vehicle, a second input comprising information about the operational status of the vehicle, a
third input comprising a command input from the driver of the vehicle, and a fourth input
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comprising vehicle information about the operational parameters of the vehicle. The method may
also include the step of applying the applied power to the engine of the vehicle, and/or to notifying

the driver of the optimal speed.

[0020] The step of calculating an applied power may include determining a route,
segmenting the route into one or more segment (or intermediate) destinations, calculating an energy
efficient speed for the vehicle to travel to the segment destination, determining an optimized speed
for the vehicle to travel to the segment destination, and calculating the applied power from the
optimized speed for all of the segments. The applied power may be calculated continuously. For
-example, the applied power may be calculated at each point (e.g., every segment, or points within a
segment) as the vehicle is driven. Thus, over an entire route, the most energy efficient speed at
which to drive may be continuously calculated. This may be done by determining a destination, and
then cdming up with a route for that destination. If the destination is not known (e.g., has not been
provided to the power management device or syétem), a predicted destination may be estimated,
based on statistical destination logic (e.g., using m';ﬁ'cbordinates, and the historical operation of the
vehicle). Energy efficient speeds for current and upcoming route segments can then be calculated
based on the route. In some variations, the route is divided up into segments. In some variations,
the optimized speed for the vehicle is determined based on historical speeds for similar destinations.

The route can be revised (e.g., continuously revised) during operation.

BRIEF DESCRIPTION OF THE DRAWINGS

[0021] FIGS. 1A and 1B show an example of a vehicle controlled by a traditional cruise
control device and the same vehicle controlled by one variation of this power management system

described herein.

[0022] FIG. 2 illustrates steps that may be used to optimize power applied to a motor, as

described herein.
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{0023} FIG. 3A shows a schematic route as described herein. FIG. 3B shows steps that

may be followed to determine a route destination.

[0024] FIG. 4 shows steps that may be followed to determine a calculated optimized

velocity for segments of a route.

[0025] FIG. 5 shows steps that may be followed for determining a probable optimal speed

based on historical route information.

[0026] FIG. 6 shows a schematic diagram of one variation of the power management logic

described herein.

[0027] FIG. 7 illustrates one variation of a vehicle including a power management system,

as described herein.
- [0028] FIG. 8 illustrates a user interface for a power management device.

[0029] FIG. 9 shows inputs that may be coordinated by the power management user

interface.

'[0030] FIG. 10 shows a schematic diagram of a portion of a power management system, as

described herein.

[0031] FIG. 11 illustrates a power management system remotely communicating with a

server, as described herein.

[0032] FIGS. 12A and 12B show exemplary charge and discharge characteristics for one
type of battery.

[0033] FIGS. 13A and 13B show examples of engine characteristics.
DETAILED DESCRIPTION OF THE INVENTION

[0034] The power supplied and used by a motorized vehicle can be optimized based on

information inputs including: user demands, environmental conditions, the current or anticipated
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operational state of the vehicle, and the operational parameters for the vehicle. These parameters
can be estimated, directly measured, or derived, and may be used to determine the driving route, and
therefore an estimated power requirement for the route. The estirhated power requirement for a
route and a historical power requirement from the same vehicle traveling over the same route may
be used to determine the optimal power supplied to the vehicle. The power required of a vehicle
and the optimal power supplied to a vehicle may also be expressed in terms of the speed or velocity

of the vehicle.

[0035] Management of a vehicle’s power supply typically involves optimization of the
power supplied to the engine. As described herein, the “engine” may refer to any portion of the
vehicle to which power is supplied, including the motor, powertrain, etc. As will be apparent
below, optimizing the power supplied to the engine typically means minimizing the energy loss
from the vehicle, thereby increasing fuel efficiency. The power supplied to the engine may
. alternatively be optimized based on other criterion. For example, the power supplied to the engine
may be optimized with respect to speed or travel time. Furtherrﬁore, the devices, methods and
systems described herein may be used with any appropriate vehicle, and are not limited to internal
combustion vehicles. For example, the devices, methods and ‘systems described herein may be used
with vehicles having a hybrid internal combustion/electric engine, an electric engine powered by the
electric grid (e.g., a plug-in vehicle), an electric engine powered by the sun (e.g., a solar vehicle),
and an electric engine powered by hydrogen fuel cell. Thus the term “fuel” does not necessarily
refer exclusively to hydrocarbon fuels, but may refer to any appropriate power source for the

engine.

[0036] FIGS. 1A and 1B compare a traditional “cruise control” device (in FIG. 1A) to one
variation of the power management device described herein (in FIG. 1B). In FIG. 1A, a typical
cruise control device regulates the speed of a vehicle as it drives from point A to point B when the
vehicle speed is set to 50 mph. As the vehicle moves across different terrain (e.g., roads having
different elevations), or through different weather conditions, the traditional cruise control device
adjusts the power supplied to the vehicles (and thus the speed) based only on the set velocity and the
actual velocity of the vehicle. Thus, the cruise control device receives information on the current

speed of the vehicle, and adjusts the power supplied to the engine to maintain the vehicle at the set
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speed. This type of device is a “velocity control” cruise control device. In contrast, FIG. 1B shows
a vehicle with a power management device for optimizing the power supplied to the vehicle, as

described further herein.

[0037] In FIG. 1B, the power management system receives external inputs, including
information on the location and grade (e.g., steepness of any uphill/downhill portions) of the road,
the distances traveled. The power management system also includes or deduces information about
the route (e.g., from point A to point B), and the acceptable range of speeds that the vehicle may
travel over this route (e.g., between 45 and 55 mph). The power management system may also
receive information about the state of the vehicle, including the velocity at which it is traveling, and
the weight of the vehicle. Finally, the power management system may include operational
parameters such as the performance of the engine, aerodynamic performance, and rolling resistance
of the vehicle. Given this information, the power management system may calculate applied power
to the engine, and may derive a speed (or set of speeds) that optimizes the applied power. As shown
in FIGS. 1A and 1B, the total energy used by the power management 'sy‘stem in FIG. 1B is 0.9 kwh
compared to 1 kwh for the cruise control system shown in FIG. 1A for identical vehicles traveling

over the same pathway.

[0038] In general, there are many ways to optimize energy efficiency, as described in more
detail below. As will be described, any of the methods, devices and system described herein may be

used together, individually, or in different combinations.

Inputs

[0039] The power management devices and systems described herein manage the power of
the vehicle using inputs from four categories of information input: information from the external
environment of the vehicle, information about the operational status of the vehicle, information
from one or more command inputs, and operational parameters of the vehicle. Typically, at least
one input from each of these sources of information is used to determine an optimal speed (or
applied power) for the vehicle. Some of the information inputs for each of these categories are

described below. In every case, the information may be directly measured (e.g., by sensors or other
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inputs), communicated from an external source, or it may be derived from other information inputs,

or from stored data.

[0040] Information from the external environment of the vehicle may be used to determine
the optimal power to apply to the vehicle. External environment information generally includes any
information about the environment surrounding or acting on the vehicle. External information may
be used to determine forces acting on the vehicle (e.g., drag, wind resistance, tire resistance, etc.),
the location of the vehicle relative to the destination (e.g., position, direction, etc.), and the
en?ironment surrounding the vehicle (e.g., traffic patterns, surrounding traffic, etc.). In some
variations, the external information may be used to help describe the power available to the vehicle,
particularly in solar powered vehicles (e.g., amount of light energy, time of day, position of the sun,

etc.).

[0041] Examples of environmental information inputs include, but are not limited to: the
current location of the vehicle, geographical information about the surrounding area, the elevation
of the vehicle, upcoming elevations of the vehicle, the current slope/grade of road, the predicted
slope/grade .of the next segments of road, traffic surrounding the vehicle, the location of stoplights,
the timing of stoplights, a map of the roadway, the present angle of the sun, the predicted angle of
the sun for upcoming route segments, the weather around the vehicle, present wind directidn, the
predicted wind direction for upcoming route segments, present wind velocity, the predicted wind
velocity for upcoming route segments, current temperature, the predicted temperature for upcoming
route segments, current air pressure, predicted air pressure for upcoming route segments, time of
day, date, day of week, visibility, present road conditions, predicted road conditions for upcoming

route segments, and the distance from other vehicles.

[0042] Some of the information inputs may be redundant, or may be derived from
related information. For example, the vehicle location may be provided by a GPS device which
may be either a separate device or a portion of the power management device that receives a GPS
signal and locates the vehicle based on the received signal. Geographical and topographical
information about the area surrounding the vehicle may be determined from the location

information. For example, the location may be used to index an atlas of the surrounding area.
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Some variations of the power management device include a memory or database of information,
including information about maps and road information. In some variations, the power management
device communicates with one or more such databases to identify the location and surrounding road

features (e.g., suggested speed limits, stop signs, traffic patterns, etc.).

[0043] The power management device may include or may be connected to sensors or
other inputs to directly determine some of the information inputs. For example, the power
management device may include a pre-set clock (e.g., for the current time and date), one or more
optical sensors (e.g., to determine the intensity of sunlight, visibility, distance from nearby vehicles,
etc.), and/or weather sensors (e.g., temperature, wind direction and velocity, air pressure, etc.). In
some variations, the power management system receives some of this information by telemetry with
off-board information sources such as databases and the like. For example, the power management

system may communicate with a weather service, a map service, a traffic service, etc.

[0044] These examples of information about the external environment are only intended to
iliustrate the kinds of external information that may be used by the power management devices and
systems described herein and are not intended to be limiting. Any appropriate information about the
external environment may be provided to the' power management device or used by the power

management device.

[0045] Information about the operational status of the vehicle may be used to
determine the optimal power to apply to the vehicle. Operational status information generally
includes any information about the current operational status of the vehicle itself. Operational status
information may be used to determine the current condition of the vehicle’s engine and component
parts (e.g.,. motor, powertrain, battery, tires, etc.), the current fuel supply, the manner in which the

vehicle is traveling (e.g., velocity, acceleration, etc.), and the like.

[0046] Examples of environmental information inputs include, but are not limited to: the
vehicle’s current speed, the motor speed, the vehicle’s current orientation, the RPM of the vehicle’s
motor, wheel rotations per minute, the battery state, the voltage of the battery, the amp hours from
the battery, the state of the battery, temperature of battery, the age of the battery, and the number of
times the battery has charged and discharged, the tire pressure, the drag force due to rolling
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resistance of the vehicle, the weight of vehicle, the amount of air going to the engine, the amount of

gas going to engine, and the weight of driver.

[0047] As described above, some of the information inputs may be redundant, or may be
derived from related information. Furthermore, the power management system may use any of the
sensors, gauges and detectors already present in the vehicle as information inputs. For example, the
velocity of the vehicle may be detected by a speedometer which may pass information on to the
power management system. The power management device may also include additional sensors,
inputs or detectors to determine or derive any information about the operational status of the
vehicle. For example, the power management device or system may include one or more weight

sensors (to determine the load in the vehicie, including the driver’s weight).

[0048] The examples of operational status information inputs are only intended to illustrate
the kinds of operational status information that may be used by the power management devices and
systems described herein. Any appropriate information about the operational state of the vehicle

may be provided to the power management device or used by the power management device.

[0049] Information from one or more command inputs rhay be used to determine the
optimal power to apply to the vehicle. Command inputs generally include any instructions from the
driver of the vehicle about the operation (or intended operation) of the vehicle. Command inputs
may be directly input by the user, or they may be derived by the actions of the driver or the identity

of the driver.

[0050] Examples of command inputs include, but are not limited to: the acceleration
applied by a driver, the braking applied by a driver, the vehicle’s known or predicted final
destination, the vehicle’s known or predicted interim destination, preferred speed, maximum and

minimum range over which speed should be adjusted, and preferred route.

[0051] As with all of the information inputs, some of the command inputs may be
redundant, or may be derived from related information. For example, a route destination may be
input by the driver, or it may be inferred from the driving behavior and/or identity of the driver.

The identity of the driver may also be input by the driver, or it may be inferred. For example, the
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identity of the driver may be matched to the weight of the driver. Command inputs may include any
of the drivers actions to control the vehicle. For example, command inputs may include steering,
breaking, shifting, or application of the accelerator. The power management device may include
sensors, inputs or detectors to monitor the manipulations of the driver. In some variations, the
driver may directly input commands to the power management system or to other devices in the
vehicle that communicate these command to the power management system. For example, the
driver may use an on-board navigationai system to select a destination, and this destination may be
communicated to the power management system. In some variations, the user may provide
commands directly to the power management system. In some variations, the command inputs may
be derived from other information, including the environmental information and the operational
status information. For example, the destination (either a final or an intermediate destination) may
be estimated based on the current location of the vehicle, the direction that the vehicle is traveling,
the time of day and/or the driver of the vehicle (e.g., if it’s 8:00 am, and driver X is driving the car

on interstate 280, then the final destination is most likely to the address of X’s work place).

[0052] Information inputs, including command inputs, may have default or pre-set values.
For example, the power management device or system may have a preset or default maximum and
minimum range of speeds for traveling part of the route (e.g., if the maximum and minimum range
has not been explicitly input, the maximum and minimum range may be set to +/- 4 mph). In some
variations, the information inputs may include metadata describing one or more features of an
information input. Metadata may include information about the information input. For example,
metadata may indicate the last time a particular data input was updated, or may indicate that the data

is a default setting, or the like.

[0053] These examples of command inputs are only intended to illustrate the kinds of
command inputs that may be used by the power mahagement devices and systems described herein.
Any appropriate command input may be provided to the power management device or used by the

power management device.

[0054] Information from one or more operational parameters of the vehicle may be used to

determine the optimal power to apply to the vehicle. Operational parameters generally include
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information about characteristics that are specific to the vehicle (e.g., characteristics of component
parts of the vehicle, including the battery, the engine, the powertrain, the tires, etc.). Operational
parameters of the vehicle may be stored and retrieved from a memory that is part of the power

management device or system, or they may be retrieved from a remote information source.

[0055] Examples of operational parameters include, but are not limited to: aerodynamic
parameters (CDA), rolling resistance parameters (Crrl and Crr2), drive train efficiency parameters,
motor efficiency parameters, and battery model parameters, battery charge and discharge

relationships, type of battery.

[0056] The operational parameters may be fixed (e.g., may not vary with operation of the
vehicle), or they may be changed. In some variations, the operational parameters may comprise a
database (e.g., a lookup table), so that the value of the operational parameter may depend upon
another information input, and may be retrieved from the database by using one or more
information inputs as a search key. In some variations, the operational parameter may comprise an

equation or relationship that has other information inputs as variables.

[0057] Examples of operational parameters are provided below. In general, operational
parameters may be determined experimentally (e.g., by testing) or may be provided by product
manufacturers. In some variations, general (or generic) operation parameters may be used if more
specific parameters are not available. For example, battery charge and discharge graphs (showing
operational characteristics of the battery) can be obtained from battery manufacturers. Operational
parameters for various types of batteries (e.g., Lithium polymer batteries, etc.) can include material
characteristics, energy densities, power densities, thermal characteristics, cycle life, charge and
discharge characteristics (e.g., voltage over time), and current flux over time. For example, FIGS.
12A and 12B show exemplary charge and discharge characteristics for one type of Lithium polymer
battery (e.g., the Li-Po 40Ah from Leclanche SA, Switzerland). Complete characterization may
also be made by taking charge and discharge mqasurements-from either a specific battery, ora

specific model and make of a battery.

[0058] Motor efficiency data may be obtainable from the manufacturer. A full model
dynamometer testing may also be used to determine motor characteristics. For example, FIGS. 13A
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and 13B show some examples of motor characteristics that may be provided. Aerodynamic
parameters of the vehicle (e.g., the outer chassis) can also be provided by the auto manufacturer, or
could be measured (e.g., in a wind tunnel). Aerodynamic properties may also be estimated or
calculated for different vehicles (or vehicle shapes, makes, or models) using literature values.
Examples of aerodynamic parameters may be found, for example in “GM Sunraycer Case
History/M-101” (Published by the Society for Automotive Engineers, Inc, December 1, 1990), The
Leading Edge: Aerodynamic Design of Ultra-Streamlined Land Vehicles (Engineering and
Performance) by Goro Tamai (Robert Bentley, Inc, 1999), and The Winning Solar Car: A Design
Guide for Solar Race Car Teams by Douglas R. Carroll (SAE International, 2003), each of which is
herein incorporated by reference in its entirety. Examples of drag coefficients are also readily
available (e.g., online: http://www.answers.com/topic/drag-coefficient-1, last visited October 12,
2005).

[0059] Rolling resistance parameters may also be provided by the tire manufacturer, or
may be measured. An examplé of one variation of a published rolling resistance formula may be
found in “Fahrwerktechnik: Reifen und Raeder” by Jornsen Reimpell and Peter Sponagel
(published by Vogel-Fachbuch Technik, ISBN 3-8023-0737-2, 1988), herein incorporated by
reference in its entirety. Similarly, a drivetrain efficiency model may be provided by the vehicle
manufacturer, or may be measured from the power input vs. the power output for the entire
drivetrain. In some variations, (e.g., some variations of solar cars, for example) do not have a

drivetrain, since the motor is built directly into the wheel.

[0060] Examples of operational parameters are only intended to illustrate the kinds of
operational parameters of the vehicle that may be used by the power management devices and
systems described herein. Any appropriate operational parameter may be provided to the power

management device or used by the power management device.

[0061] The information inputs described herein may be used to determine the optimally

efficient energy to supply to the engine.
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Optimization of Engine Efficiency

[0062] FIG. 2 illustrates some of the steps that may be followed to optimize the energy
supplied to an engine so that the vehicle travels at a fuel-efficient speed. To determine an optimally
efficient speed (or the optimal power to be supplied to the engine), a route is determined 201 from
the starting position and an actual or estimated ending position, the route is segmented 203 into one
or more segments, a model optimal speed (or power) is calculated 205, statistical data from previous
trips along the same segment of the route are retrieved 207, and an overall efficiency applied power
is calculated from at least the model power and the statistical data 209. Finally, the overall efficient
applied power is provided to the engine. In some variations, the vehicle operator may be notified of
the overall efficient applied power instead of (or in addition to) automatically applying this optimal
power. Each of these steps is described more fully below. The statistical data from previous trips
may be an optional element. For instance, one may choose not the use statistical data or one may

not have statistical data.

1. Determine route

[0063] The route is determined based on the current position of the vehicle and a final
destination position. The destination position may be explicitly provided by the operator of the
vehicle (e.g., as an operator input), or it may be derived. In some variations, the operator may
provide a destination directly to the power management device, or to a device that communicates
with the pbwer management system (e.g., an on-board navigation system, etc.). The operator may
also select the preferred route to the final destination either before beginning the trip, or after
beginning the trip. For example, the operator may choose a destination using a navigation system
including navigation systems that are not part of the power management device (such as any
commercially available GPS navigation systems), which may also generate a route. The GPS
navigation system may communicate the destination and route information to the power
management device. In some variations, the power management system includes a GPS component

or module, and may at least partly act as a navigation system.

[0064] The destination may be derived from information about the operator, the current

location, the time of day, or the like. The power management device may include statistical
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destination logic that determines one (or more) most likely destinations based on information
provided from environmental inputs, user command inputs, and vehicle operational status inputs. In
some variations, the destination is derived by generating a series of statistically weighted (e.g.,
likely) destinations based on any, all, or some of these inputs. Examples of some of the inputs that
may be used by the statistical destination logic to determine a likely destination may include, but are
not limited to: the weight of the driver, the time of the day, the current location o'f the vehicle, the
direction that the vehicle is facing (or traveling in), the day of the week, and the speed of the

vehicle.

[0065] The statistical destination logic may identify one or more déstinations based on
information held in a memory. For example, the statistical destination logic may use any of the
information inputs to select among a record of destinations to which the vehicle has previously
driven. These destinations may be assigned a probability weighting based on the information
inputs. For example, the statistical destination logic may continuously infer the vehicle’s
destination. The information inputs can be used to assign a probability to a particular destination. It
is important to note that the word “destination” in this context is not necessarily the driver’s final
destination. It may be an intermediate destination along the route that the statistical destination
logic determines has a greater chance than some threshold likelihood (e.g., X%) of being the
destination. A threshold likelihood may be preset, and may be varied by the user or by the power

management device.

[0066] For instance, if a driver leaves her house to go to work, and drives toward the
highway, the statistical destination logic may determine that there is a 95% chance that she is going
to the highway but only a 75% chance that she is going to go South on the highway. So, if the
threshold (X) is 90%, the “destination” in this case would be the highway onramp. Once she gets
on the highway going south, the probability that she is going to work may have increased to 92%.
Now, the “destination” would be her work. Thus,-as the vehicle dnves around, the probable
destination determined by the statistical destination logic may constantly change to revise the

destination or intermediate destination.
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[0067] In some vanations, the statistical destination logic accesses (and may also write to)
a memory comprising past destinations that are correlated to some or all of the information inputs
(such as location, driver weight, time of day, day of week, direction, velocity, etc.), and/or
information derived from these inputs (e.g., driver identity, driving habats, etc.). The list of
possible locations may be weighted by the statistical destination logic based on how closely the
information inputs correspond to the associated information inputs for these destinations, and may
be influenced or refined by the number of times that the driver has driven to this destination. Some
of the information inputs (or some combination of the information inputs) may be weighted more
heavily than others in determining the likelihood of a destination. Furthermore, the statistical
destination logic may select more than one likely destination, including selecting a final destination

and one or more intermediate destinations.

[0068] One variation of a procedure for determining the most likely destination is
described below, and illustrated in FIG. 3B. For example, the schematic route shown in FIG. 3A
has 10 junctions (A to J). The probably that a driver will take any particular route from the start
position may be described as “P”. Thus, P4 is the previous (or old) percentage likelihood of taking
a route, whereas P is the newly calculated percentage likelihood. Py is initially set to 1 because
there is a 100% likelihood that your route will go through the place that you are currently at. As
used in this example, an intersection is as a junction having more than one choice of direction that
you may go in. Examples include highway exits (e.g., you can stay on the highway or take the exit),

a four-way stop, and a fork in the road.
[0069] Referring now to Fig. 3A, assume that you have taken the following trips:

stat > A> C>E

stat > A>C>D>F
start 2 A> G2 1

start > A>G 2> 1
start > A > C
start > A>C>E

stat > A>C>E

stat 2 A>G>J>C=>E
. stat>A>C->E
O.stat> A>C>D>F

SO XNAN AW -
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[0070] Based on this trip history, the probably of your taking moving from any junction in
the route shown in Fig. 3A can be determined based on this trip history. These probabilities are

tabulated in the table:

Lo Probably of going through
Position Pﬁ?g&?&g"ﬁg&;ﬂﬁén each location based on
P past behavior
start 10/10 A
710C A: 10/10 = 100%
A 3/10G
0/10 B
B 0/0 B: 0/0 = 0%
2/8D C: (10/10)*(7/10) +
C 5/8 E (10/10)*(3/10)*(1/3)*(1/1) =
1/8 end 71%
D 212 F D: (.71)*(2/8) = 17.75%
E 5/5 end E: (71)*(5/8) = 44.375%
F 2/2 end F: (1775)*(2/2)=17.75%
G 2/31 G: (10/10)*(3/10) = 30%
1/3 J .
H 0/0 H: 0/0 = 0%
| 2/2 end 1: (.30)*(2/3) = 20%
J 11C J: (:30)*(1/3) = 10%

[0071] The table also shows the probably of going through each location based on my
previous driving behavior in the next trip. For a new trip, at each junction, the probabilities may be
recalculated. For example (on the same trip), once you have reached point A and decided to turn
toward C, the new probabilities are recalculated as: A: 0%, B: 0%, C: 100%, D: 25%, E: 62.5%, F:
25%, G: 0%, H: 0%, I. 0%, J: 0%. Inreal world examples, it could take hundreds of drives before
the statistics become useful at predicting where the driver is likely to go. FIG. 3B illustrates one

variation of a statistical destination logic that may be used.

2. Segment route

[0072] The route used by the power management device typically includes a starting
position (e.g., the current position of the vehicle, which may be indicated by GPS), an ending
position, as described above, and any intermediate positions between the initial and the final

positions. In some variations, the route may be broken up into segments that may be used by a
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power management device to optimize the power needed to travel this segment. A segment may
comprise any distance to be traveled, including the entire route, or small portions of the route.

Different segments in the same route may be of different lengths.

[0073] The route may be segmented in any appropriate manner. For example, the route
may be broken into segments based on predetermined or anticipated changes in speed (e.g.,
switching from 65 to 55 mph), changing traffic patterns (e.g., turns, stops, yields, etc.), traffic or
anticipated traffic, distance (e.g., x miles), terrain (e.g., the gradient or condition of a road), or the

like. In some variations, the route may be segmented based on a combination of such factors.

[0074] A route may be entirely segmented, or only partially segmented. For example, the
power management device may segment only the first part of the route (e.g., the portion containing
the current position of the vehicle), or the first few segments. This may be particularly useful when
the destination is an anticipated destination determined by the statistical destination logic, for
example. The route may be continuously re-segmented. For example, as the vehicle moves, the
power management device may become aware of changing road conditions (e.g., traffic, weather,
etc.), or the user may change the route, necessitating re-segmenting. As used herein, “continuously”

may mean repeated multiple times, including repeating regularly or periodically.

[0075] Insome variations, the entire route (or the entire predicted route) may be divided
up into N segments. The number (N) of segments may be fixed or may depend upon the route. The
more segments that the route is split into, the more accurate the model may be. However, more
segments may also require more computing power. Thus, the number of segments N may be

decided based on the tradeoff between computing power and accuracy.

3. Calculated energy for the route

[0076] The power required by the vehicle to travel along a route, or a segment of the route,
may be estimated or calculated, and this calculation may be used to determine a calculated speed for
the vehicle so that the power usage is optimized or minimized. Such calculations of power

requirements at different speeds typically use information inputs from the vehicle, the user, and the
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environment over the route from the initial position to a destination (e.g., a final destination or an

intermediate destination). Any appropriate information input may be used.

[0077] Simulation of the power requirement of the vehicle may estimate power
requiArements at different speeds. Thus, the speed(s) that the vehicle travels the route (or a segment
of the route) can be optimized. For example, the simulation could determine the most energy
efficient speed for the vehicle to travel over one or more segments by minimizing the power

requirement for the vehicle while allowing the speed to vary within the range of acceptable speeds.

[0078] In some variations, the power management device includes simulated energy
requirement logic that determines the power requirement given the information inputs (e.g.,
information from the external environment of the vehicle, the operational status of the vehicle,
information from one or more command inputs, and operational parameters of the vehicle). The
simulated energy requirement logic can calculate the required applied power for the vehicle by
calculating different power requirements for all or a portion of the route (e.g., the first segment)
when the speed of the vehicle is within the range of speeds acceptable for traveling this section of
the route. For example, if the target speed for a portion of the route is 60 mph with a range of +/- 5
mph, the simulated energy requirement logic may determine the speed at which the energy
requirement is lowest that is closest to the desired speéd (60 mph). Any appropriate method of
calculating and/or optimizing this velocity may be used, including iteratively simulating different

speeds within the target range.

[0079] The optimal speed may be calculated by energy calculation logic. A simplified
example is provided below, using the following parameters, assuming an electric car with

regenerative brakes.

mass of the vehicle and the driver (m) 4000 kg
CdA of the car .25
The rolling resistance coeflicients:
Crrl .01
Crr2 .05
Drivetrain efficiency (eff) 80%
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air density (rho) 1.3 kg/m’
acceleration due to gravity (g) 9.8 m/s’
number of wheels (n) 4
headwind velocity (vhw) 10 kph or 2.78 m/s

[0080] In this example, the route may be split into five segments of 5 km each with the
following altitudes measured at the end of each segment: 0 (beginning of segment 1), 200 m (end of
1), 100 m (end of 2), 400 m (end of 3), 100 m (end of 4), 0 (end of 5). We may also make the
simplifying assumption that the road grade is constant between measured points, and the road
grades are calculated to be: +0.04 (seg 1), -0.02 (seg 2), +0.06 (seg 3), -0.06 (seg 4), -0.02 (seg 5).
The target average speed is 100 kph.

[0081] For the sake of simplicity in this example, we can then calculate the amount of
energy required to drive at a constant 100 kph speed for the entire route, as well as for 16 other
combinations of the speeds 95 kph (26.39 mps), 100 kph (27.78 mps), and 105 kﬁh (29.17 mps). In
practice, this simulation may be run for hundreds or even thousands of combinations of speeds
which may be tested to find the optimal speed to drive each segment. It is assumed that we enter the
first segment traveling 100 kph (27.78 mps). It is also assumed that the speed listed for the segment
is the final speed of the segment and the vehicle accelerates linearly throughout the ségment.

[0082] The table below shows the results of the energy calculation for all of the
combinations tried. The lowest energy usage is 4275.94 Watt-hours. This was obtained by going
95 kph (segl), 105 kph (seg2), 95 kph (seg3), 105 kph (seg4), 100 kph (seg5). The average speed
over all 5 segments is still 100 kph, but the energy used is 10.2% less.

iterations | seg 1 seg 2 seg 3 seg 4 seg 5 Energy units
1 27.78 27.78 27.78 27.78 27.78 4763.2484 | Whr
2 26.39 29.17 27.78 27.78 27.78 4536.889 Whr
3 26.39 29.17 26.39 29.17 27.78 4275.938 Whr
4 26.39 29.17 26.39 27.78 29.17 4382.5026 | Whr
5 26.39 2917 27.78 26.39 29.17 4950.1438 | Whr
6 26.39 29.17 27.78 29.17 26.39 4438.3467 | Whr
7 26.39 26.39 29.17 29.17 27.78 4942.6325 | Whr
8 26.39 26.39 29.17 27.78 29.17 5055.9124 | Whr
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9 26.39 26.39 27.78 29.17 29.17 4784.1865 | Whr
10 29.17 26.39 27.78 27.78 27.78 5013.2565 | Whr
11 29.17 26.39 26.39 29.17 27.78 4745.585 Whr
12 29.17 26.39 26.39 27.78 29.17 4852.1495 | Whr
13 29.17 26.39 27.78 26.39 29.17 5137.6625 | Whr
14 29.17 26.39 27.78 29.17 26.39 4914.7142 | Whr
15 2917 29.17 26.39 26.39 27.78 4602.8845 | Whr
16 29.17 2917 26.39 27.78 26.39 4493.3028 | Whr
17 29.17 29.17 27.78 26.39 26.39 4765.4617 | Whr

[0083] In general, any appropriate relationship between the information inputs, the speed
(e.g., the applied power) and the required energy may be used to determine an optimized speed. In
some variations, the energy requirement may be calculated from aerodynamic information, rolling
resistance, potential energy change due to road gradient and acceleration. FIG. 4 shows one method
of determining the target speeds for a route by an iterative method. One variation of a method for

determining target speeds is described by the equation:

E-= -V}’f“ﬂ(CdA g(V,m +V,,)? +(mgC,,, +nV,,,C,,)cos(tan "' (G))+ mg sin(tan " (G))+ ma)
e
where E is the total energy used over the segment. The terms of the equation include:
Vlﬂfll
eff

where Viamt = target velocity over time, and eff is the efficiency of the powertrain.

[0084] The terms inside of the parenthesis calculates the total drag force on the vehicle.
However, we want to calculate the total amount of energy. In general, Power = Force * Velocity,
and Energy = Power * time = Force * Velocity * Time. The total amount of energy used is

increased based on the power lost due to the inefficient powertrain.
[0085] The drag force due to the aerodynamics of the car is expressed as:

CdA g (Vlnrn + Vhw)2
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where CdA is the coefficient of drag time area (which can be a measured value), and rho (p) is the

density of air, Vtarn is the target velocity in the nth iteration, and Vhw is the headwind velocity.

[0086] The drag force due to the rolling resistance of the tires is expressed as:

(mgC,0 +1¥,,C.,»)oosltan™ (G)
where m is the mass of the car, g is the acceleration due to gravity, n is the number of wheels, Vtarn
is the target velocity in the nth iteration, Crrl and Crr2 are the coefficients of rolling resistance, and
G is the grade of the road. The coefficients of rolling resistance may be measured values or they
may be values supplied by tire manufacturer (e.g., tire manufacturer). The numbers may vary for

different road surfaces as well.

[0087] The force due to the road gradient is:
mg sin(tan" (G))

where m is the mass of the car, g is the gravitational constant, and G is the grade of the road. The
force due to the acceleration of the car is ma (the mass of the car times the acceleration over the

segment, assuming linear acceleration for the segment).

[0088] Putting everything together, the equation can be solved for E, the total energy used
over the segment. Similar equation are described for calculating the total energy used over a
segment in “The Speed of Light, The 1996 World Solar Challenge” by Roche, Schinckel, Storey,
Humpbhris, and Guelden (UNSW, 1997), herein incorporated by reference in its entirety.

[0089] FIG. 4 describes a method of calculating an array of optimized velocities for an
entire route that has been broken up into segments. In some variations, only one or a subset of

optimized speeds are calculated.

[0090] Variations on the above equations may be made to simplify the relationships or to
include additional factors. For example, the speed varying part of the rolling resistance equation

may be removed to simplify the equation to: mgCrcos(tan'(G)). Additional factors could be added -
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as well, for example, by including the variation of the motortrain efficiency with speed, or by

including the vanations of the CdA depending on the directionality of the wind.

4. Historical route information

[0091] The power management device may refer to a record of historical route
information. For example, the power management device may include a memory or a data structure
that holds information on routes or segments or routes that the vehicle has previously traveled. The
memory may comprise a database, a register, or the like. In some variations, a power management
system communicates with a memory or other data structure that is located remotely. The record of
historical route information may include the route information (e.g., starting location and any
intermediate locations), as well as information about the actual or optimized velocities and/or
applied power for the vehicle traveling the route. The record of historical route information may
also include any informational from information inputs (described below). For example, the record
of historical route information may include information about the time of day, weather conditions,
road conditions, driver, etc. Multiple records for the same route (or segments of a route) may be

included as part of the record of historical route information.

[0092] The record of historical route information may provide statistical information on
driving habits. The driving habits of an operator over a particular route or segment of a route may
be determined by analyzing the previous times that the driver has taken this route, and by looking at
the efficiency (e.g., the power efficiency) for each previous trip, and for the combination of previous
trips. Thus, the historical route information may be analyzed by statistical route analysis logic that
can determine a probable optimal speed at each point along a route (e.g., at segments along the
route). The more times that a driver has driven the route, the more data can be used to estimate a

probable optimal speed for all or part of the route.

[0093] Historical data may be particularly useful when there 1s a large amount of such data
available. Instead of trying to calculate the predicted power usage based on physics modeling, this
method merely looks at all of the previous data to determine the power that would be utilized to
drive each segment at a particular speed. For example, in the past, a driver may have driven a

particular segment 1000 times. Out of those thousand times, she may have driven it at speeds
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ranging from 80 kph to 120 kph. For each of those 1000 times that she drove the segment, the car
recorded how fast she drove it, and how much energy was used. Therefore, to estimate how much
energy would be required to drive the segment at 95 kph, the power may be estimated by taking an
average of all of the previous times the driver drove that segment at 95 kph to arrive at an estimated
energy usage, rather than calculating the power from the physics calculations, as described above.
In one vanation, only the previous trips along the segment made under approximately similar

conditions are considered (e.g., similar cargo weight, headwinds, etc.).

[0094] FIG. 5 describes one method of using historical data to determine a Probable
Optimal Speed. This speed most likely approximates the optimal speed, based on previous trips. In
general, this method is most accurate when there are many similar previous trips to be in the
database. FIG. 5 shows that, the location of the vehicle is periodically determined (e.g., via GPS,
manual entry, etc.), and this location can then be used to determined a historical segment
corresponding to the current location. As described above, every route may be divided into a finite
number of segments, and the more segments that the route is split into, the more accurate the
algorithms may be. However, additional segments also increase the computing power needed. The
destination is also determined periodically 505 (e.g. as the vehicle is moving), and is reevaluated
based on the current location. It can then be determined if the vehicle is in the same segment as
previously determined or if it has entered a new segment 507 since reevaluating the vehicle
location. If the answer is “yes,” then nothing needs to be done until the next time the location is
measured. If the answer is “no,” then the database is examined to find the historical information
about this segment. For example, the historical information is queried to determine what speed the
vehicle was traveling every time that the vehicle (or the specific driver of the vehicle) was in the
same segment going to the predicted destination. In particular, the historical information is queried
to determine how fast the vehicle was traveling during the trip in which the vehicle used the least
amount of energy over the same route. The result of this query gives a speed that is most likely the
best (e.g., most efficient) speed to travel for the current trip. The process can iteratively repeat for

the next location measurement as the vehicle continues.

[0095] FIG. 5 describes a method of determining a probable optimal speed using historical

route information. In FIG. 5, the probable optimal speed is identified from the historical route
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information as the most efficient speed (e.g., the speed having the lowest energy requirement) used
by the vehicle when traversing the segment, when that segment is part of a route having the same
destination as the current destination. The flowchart shown in FIG. 5 illustrates a continuous
process, in which the power rﬁanagement device can determine a probable optimal speed as the

current segment changes (e.g., as the vehicle moves).

[0096] In some vanations, probable optimal speeds may be identified for the entire route.
For example, the predicted or actual route may be segmented, and an array of probable optimal
speeds may be identified from the historical route information for each segment. In some
variations, the probable optimal speed is not a single most efficient speed for a segment of a route,
but is derived from a combination (e.g., an average, median, weighted average, etc.) of all or a
subset of the historical route information speeds. In some variation, only a subset of the historical
route information is used. For example the probable optimal speed may be driver specific, so that
only information for a specific driver is used to calculate a probable optimal speed. Drivers may be
identified by bodyweight, or some other information input, including self-identification. If there is
no historical route information for the segment or route being examined, then the probable optimal
speed may be set to a predetermined value (e.g., zero), or some other indicator may be toggled so

that the probable optimal speed is not relied upon.

[0097}] In one variation, a reliability estimate may be assigned to the probable optimal
speed. For example, a reliability estimate may be related to the number of data points (e.g., the
number of times that the vehicle (or a driver driving the vehicle) has driven that segment or route.
For example, if there are no records of the vehicle driving the route, the reliability estimate may be
set very low. Generally, the more records for a route in the historical route information, or the
more closely the identifying information in the record matches the information about the current
route (e.g., the driver, weather conditions, traffic, etc.), the higher the setting of the reliability

estimate.

5. Calculation of an efficient speed output

[0098] Finally, an efficient speed for the vehicle to travel the route (or a part of the route)

may be determined from the calculated optimized speed and the probable optimal speed. The
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optimum speed is the most efficient speed (E), as described above. This efficient speed (or efficient
speed output of the power management system) may also be expressed as the applied power that is
provided to the engine to achieve the speed at which the fuel efficiency is optimal. Thus, an
efficient speed is typically a function of the driver’s current operational demands, the current
operational conditions of the vehicle, the operational parameters for the vehicle, and any historical

behavior of the vehicle taking the same (or a similar) route.

[0099] In general, an efficient speed output is determined by a combination of the
calculated optimized speed and the probable optimized speed after they have been appropriately
weighted. In some variations, this weighting takes into account the total energy predicted by the
calculated optimized speed (e.g., by the simulated energy requirement logic) and the total energy
required for the route predicted by the probable optimized speed (e.g., by the statistical route
analysis logic). The reliability estimate for the probable optimized speed may also contribute to the
weighting. The power management device may include derived efficient speed logic that can
determine efficient speeds for the vehicle to travel the route, or a portion of the route. In some
variations, the efficient speeds are expressed as power or energy to be applied to the vehicle engine

(e.g., the applied power).

[0100] As previously mentioned, the methods and logic described above may be used to
calculate a speed or an applied power for running the vehicle at an optimal fuel efficiency. As will
be apparent to one of skill in the art, the same procedures may be used to determine a speed (or
speeds) over the route that minimize or maximize other factors, and are not limited to optimizing
only fuel efficiency. For example, the power management device may control the speed of the
vehicle so as to minimize the duration of the trip instead of (or in addition to) fuel efficiency. Thus,
the simulated energy requirement logic may be expressed as a simulated time requirement, and may
calculate the time required to travel a segment of the route as a function of the speed or energy, and
additional information input. In this case, calculated optimized speeds may be determined by
minimizing the duration of the trip over each segment. Furthermore, the probable optimal speed
may be determined from the historical route information based on the duration of travel, rather than

the power applied, for each segment.
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Control Logic

[0101] The power management device may include control logic for controlling the
operation of the power management device. Control logic may include logic for acquiring
information inputs, communicating with different components of the power management system,
estimating the destination of the vehicle from information inputs, segmenting the route into
segments, simulating the energy requirements of the engine from information inputs, and

controlling the entire power management device or system.

[0102] For example, the power management device or system may include polling logic
for acquiring information inputs and may also coordinate writing of information from the power
management device to a memory. In some variations, the polling logic polls sources of information
data that are provided to the power management device. For example, the polling logic may poll
data from sensors, inputs, memories, or any other source of information data. The polling logic may
further coordinate storing of this data in a memory, such as a memory register or a memory device
or database that may be accessed by the power management device or system. In some variations,
the polling logic causes old data (e.g., greater than x weeks old) to be overwritten. The polling logic
may also control how often the various information data sources are polled. For example, the
polling logic may continuously poll data from external environmental sensors (e.g., detecting
location, direction, elevation, traffic, weather, etc.) and operational status detectors (e.g., detecting
vehicle speed, well velocity, motor speed, etc.). The polling logic may also coordinate writing of
route information. For example, the polling logic may coordinate recording the decisions made at
intersections, and information about routes traveled by the vehicle, and the like. In some variations,
the polling logic also coordinates the writing of information derived from the information inputs to a
memory. For example, the polling logic may coordinate recording the optimal speed or energy used

to traverse a segment or other portion of a route.

{0103] As described above, the power management device or system may also include
statistical destination logic. Statistical destination logic may infer one or more likely destinations
based on the information inputs. For example, the power management system may infer the

destination of the route based on the current location and direction of the vehicle, and the date and
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time of day. In some variations, the power management system is unable to infer a final destination,
but it can generate an intermediate destination or segment for the route, as described above. The
probable destination(s) identified by the statistical destination logic may then be used to optimize
the power needed to travel the route or a segment of the route, and to determine a historical probable

optimal speed.

[0104] In some variations, the power management device or system includes simulated
energy requirement logic and statistical route analysis logic. As described above, simulated energy
requirement logic may determine a calculated optimized speed for the vehicle, and statistical route
analysis logic may be used to determine a probable optimal speed. The power management device
or system may also include derived efficient speed logic that determines the most efficient speed or

power to be applied to the vehicle engine, as described above.

[0105] Power management logic can coordinate different components of the power
management system, including the logic components, user interfaces, informational data inputs,
memory, processors, motor control mechanisms, and the like. Thus, the power management system
may include power management logic to control the overall activity of the power management
system. FIG. 6 shows a graphical representation of one variation of the power management device,
indicating that the power management logic controls and coordinates the various components of the
system. In FIG. 6, the polling logic 607 coordinates the activity of information inputs 601, 603,
605. The information inputs are also linked to each other and to the statistical destination logic 609,
statistical route analysis logic 611, and simulated energy requirement logic 613. In particular, these
elements are all connected to the memory, and may read and write to this memory. The derived
efficient speed logic also controls these three logic elements 609, 611, and 613. As described
above, the derived efficient speed logic 615 may produce an efficient speed output for each part of
the route (e.g., the speeds or applied powers resulting from optimizing the fuel efficiency over the
route or parts of the route). Before this applied power can be used to control the motor (via a motor
control mechanism 619), the power management logic may check for overrides such as operator
overrides (e.g., breaking), or other overrides that may be indicated by the headway cruise control

box 617. For example, the operator may override the power management device by applying the
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brakes, etc. The power management device may also be preempted by an obstruction (such as

another vehicle) in the “headway” that blocks the vehicle, requiring the vehicle to stlow or stop.

[0106] FIG. 6 shows one variation of the power management device descried herein. As
will be apparent to those of skill in the art, different \;ariations are possible. For example, additional
components (e.g., communications elements, microprocessors, memories, etc.), and/or additional
logic (e.g., route segmentation logic, operator interface logic, etc.) may also be included. In some
variations, some of the elements may be omitted (e.g., the separate polling logic), or may be
combined with other elements. In some variations, the organization of the elements may be
different. For example, the statistical destination logic may be controlled by the polling logic, rather

than the derived efficient speed logic.

Power Management Devices

[0107] In general, the power management devicg cgmpﬁses power management logic that
receives information input about the external environment of the véhicle, the operational status of
the vehicle, one or more command inputs from the driver, and one or more operational parameters
of the vehicle. The power management device may also include additional components such as
information inputs (e.g., sensors, detectors, relays, etc.), one or more processors (e.g.,
microprocessors), memories (e.g., databases, ROM, RAM, EPROM, etc.), communications devices
(e.g., wireless connections), user interfaces (e.g., screens, control panels, etc.), and/or motor control
mechanisms. In some variations, the power management device may be installed into the vehicle by
the vehicle manufacturer. In other variations, the power management device may be retrofitted into
a vehicle. In general, the power management device or system intervenes between the driver and
the engine. In practice, the power management system may be physically located in any appropriate
location in the vehicle. FIG. 7 shows one example of a vehicle having a power management
system 701 as described herein. In FIG. 7, the power management system is shown in the front of

the car 700, connecting the motors 705 and batteries 707.

[0108] Any appropriate sensors, detectors or data inputs may be used with the power
management devices and systems described herein. For example, sensors for detecting external

environmental information may be used (e.g., optical, mechanical, electrical, or magnetic sensors).
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Sensors may be monitored (e.g., polled) in real-time, as described above. For example, polling
logic may coordinate continuous or periodic polling of Global Positioning System (GPS)
information (e.g., giving information on the vehicle’s current location, current elevation, upcoming
elevations, upcoming terrain, vehicle’s destination, etc.), speedometer information (e.g., vehicle’s
current speed, motor speed), date and time information (e.g., the date and time may be used to
determine personal driving habits and sun angle), gyroscope information (e.g., vehicle’s current
orientation, current slope/grade of road), RPM (e.g., motor and wheel rotations per minute),
accelerator and brake pedal position (e.g., pressure applied and/or current angle of the petals), the
angle of sun (e.g., sensors may detect latitude, longitude, time of day, date), weather (e.g., wind
direction and velocity, rain, sun, snow, etc.), battery state (e.g., voltage, amp hour meter, etc.), tire
pressure (e.g., may be used to calculate the drag force due to rolling resistance), headway control
information (e.g., the distance from a car in front of the vehicle), the weight of car (e.g., weight of
cargo, passengers, driver), airflow (e.g., the amount of air going to the engine), gas flow sensor
(e.g., the amount of gas going to engine of a hybrid or ICE car), weight of driver (e.g., may be used
identify the driver and linked to personal driving habits). Different detectors or sensors may be
polled at different intervals, including continuously, or only occasionally. Polling may also depend -
upon the availability of a resource. For example, information may be available only when a

telecommunications network (e.g., satellite, cellular, etc.) is available.

[0109] In some variations, a memory may be used. The memory may be read/write
memory, or read only memory. The memory may include information, such as information on the
operational parameters of the vehicle reiated to the make and model of the vehicle. As described
above, dperational parameters may include look up tables, charts, or the like. For example, a
memory may include information about an aerodynamic model (CDA) for the vehicle, a rolling
resistance model (Crrl and Crr2), a drive train efficiency model, a motor efficiency model, and/or a
battery model (e.g., charge and discharge graphs for the battery). In some variations, thse models

are not part of a memory, but are algorithms or logic.

[0110] Any appropriate memory may be used, including ROM, RAM, removable
memories (e.g., flash memory), erasable memories (e.g., EPROM), digital media (e.g., tape media,

disk media, optical media), or the like. In some variations, the memory may comprise a database
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for holding any of the route information (including historical route information), about the segments
traveled, the speeds traveled, energy usage measured or calculated for this route or segment, who
the driver was, external environmental conditions while driving the route, operational status of the
vehicle while driving the route, and command inputs while driving the route. The power

management system may include more than one memory.

[0111] The power management system may also include one or more user interfaces. A
user interface may allow input of user command information (e.g., selecting a destination, selecting
a route, selecting a target speed or speeds, selecting a range of acceptable speeds, etc.). In sc;me
variations, a user interface may also provide output from the power management system that can be
viewed by the user. For example, the user interface may provide visual or auditory output, or
suggest target speeds that the user can match to optimize power supplied to the vehicle. In some
variations the user interface may provide status information to the user about the power
management system. For example, the user interface may indicate that the power management
system is engaged, what the destination (or bredicted destination) is, what the optimal speed (or
speeds) is, what inputs are missing or estimated, or the like. In some variations, the user interface

may display any of the information inputs.

[0112] FIG. 8 shows one vanation of a user interface for a power management device or
system. In FIG. 8, the user interface 800 includes a screen region 801, that shows a two-
dimensional map indicating at least part of the route 805 and the direction of travel 803, the
temperature of the external environment 807, the weather 809 (indicated by an icon), the current or
derived efficient speed 811, the set (or cruising) speed 813, and the range within which the speed
should be maintained 815. The screen region of the user interface shown in FIG. 8 also shows the

destination 819.

[0113] In some variations, the user interface of the power management system may
include multiple screens for displaying information, or for accepting user input. In FIG. 8, the user
interface also includes a plurality of buttons 821, including a toggle 823 allowing menu-driven
interaction. The user interface may also include messaging features. For example, when the vehicle

is turned on but stopped, a user interface may indicate a message has been sent/received (e.g., by
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flashing, etc.). When the user presses a “Messages” button, the system may display feedback

messages. For example, if the tire pressure sensor notices that the tire pressure is low, a message to
that effect will be displayed to the user. Diagnostic/test messages can also be sent to this screen for
testing, development, or repair purposes. The messaging features may be included on the face of the

user interface (e.g., as a “Messages” button 821, etc.).

{0114] FIG. 9 illustrates the flow of information in one variation of a power management
system. Information inputs into the power management system 901, 903, 905 enter the system and
some (or all of them) may be displayed by the user interface. For example, external information
inputs 901 may be shown. The status of some of the information inputs (or the status of the
detectors that receive the information inputs) may also be shown. For example, the user interface

"can indicate when the system is connected to an external information input. In some variations, the
external information inputs may be connected to the power management system by a wireless
transmission (e.g., from an external source), and the connection to the external source may be

- indicated by the user interface. As described above, the user interface may accept command inputs

from the driver (or a passenger) 905. In some variations, user commands may be accepted directly
by using buttons on the user interface, or by voice commands, In other variations, at least some of

the user commands may be entered into the power management system from another source (e.g., a

separate cruise control or GPS device). Finally, the user interface may indicate the output of the

power management device or system 909, typically an efficient speed output for the engine.

[0115] In some variations, the power management system may include a headway cruise
control. The headway cruise control can prevent collisions when the vehicle is in motion by
overriding the power management control system’s control of the vehicle speed. In some
variations, the headway cruise control detects the proximity of other vehicles or obstacles in the
road ahead. The headway cruise control may include sensors on the vehicle, such as laser,
ultrasound or other electronic distance measurement devices. Increasingly, more vehicles are
including some sort of GPS interface to communicate with other vehicles to determine distance

between the vehicles to avoid collisions.
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[0116] The power management devices and systems described herein may also include a
motor control mechanism. The motor/engine controller changes the motor speed by mechanical
operations such as pulling on a cable to adjust gas/airflow mixture or by electrical means with either
analog or digital inputs by the driver. With electric driven motors, a variable may be changed to
increase or decrease motor speed. In the cruise control setﬁngs, the speed of the motor may change

based algorithm in the processor.

[0117] The power management devices and systems described herein may be organized in
any appropriate manner, as described above. For example, in some variations, the power
management device described herein may include component parts that are connected as illustrated
in FIG. 10. FIG. 10 shows a schematic of one variation of a power management device. In FIG. 10,
the power management system includes a central processor 1001 (CPU) that can execute control
logic such as power management control logic, statistical destination logic, simulate(i energy
requirement logic, statistical route analysis logic, derived efficient speed logic, polling logic, etc.
This'CPU receives inputs from sensors 1005, GPS receiver 1007, a clock 1011, a telemetry data
receiver 1009, a speech recognition processor 1021 (includiﬁg a microphone 1019, 1025), user -
interface buttons 1039, 1037, and memory components (including RAM 1035, a long-term memory
1033, firmware ROM 1031, and a removable memory 1029, 1041). The CPU may also coordinate
output through the LCD display 1015, 1017, a speaker 1023, 1027, and the motor control
mechanism (motor controller) 1043. In some variations, the sensors 1045 may also be included as

part of the power management devices or systems.

[0118] As described above, the power management system may also be used with a
telemetry system. Thus, the power management system may communicate with one or more
external components. For example, the power management system may store information in a
remote memory. The power management system may also contribute to a database of information
about route, road conditions, and the like, such as a database of historical route information. In
some variations, the motor control system may remotely communicate with a processor, so that at

least some of the control logic is applied remotely.
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[0119] FIG. 11 shows a schematic illustrating the use of telemetry by the motor control
system. In FIG. 11, a power management device 1101 communicates by wireless communication
with a database 1107 through a transmitter/receiver 1105 (shown as a satellite). Any reasonable
type of wireless communications may be used, including cellular, wireless internet connections,
radio, or the like. In this example, the database may both receive data from the power management
device and/or transmit data or instructions to the power management device. Communication
between the power management device and other components that are remotely located (e.g.,
memory, processor, information inputs) may also be used to update or correct the power
management device. For example, the operational parameters of the vehicle may be revised or
updated from a remote source. In some variations, control logic (e.g., power management control

logic) may be remotely updated or revised.

[0120] The concepts described above may be used in various combinations to optimize the
power used by a vehicle. Examples of power management systems, including methods of using . .

them, are described below.

EXAMPLES
" 1. Fuel Efficient Hybrid vehicle

[0121] Using one variation of the power management system described herein (e.g., a
power management system having an integrated with a GPS), a hybrid car approaching a large hill
or grade can adjust the ratio of electric to ICE such that the batteries would be empty at the crest of

the hill and fully charged at the bottom of the hill, and therefore would use less gasoline.

[0122] The same methods described above could be used to calculate the energy usage of
the vehicle as in the previous example. The mix of electric to ICE can be based on the calculated
energy usage and the energy stored in the batteries. The exact mechanism for instructing the hybrid

vehicle to alter its electric/ICE ratio may vary between manufacturers.

2. Fuel Efficient Internal Combustion Engine (ICE) vehicle

[0123] Using one variation of the power management system described herein, an ICE car

will speed up on a downhill when it knows that an uphill is the next terrain, and thereby use
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momentum to get up the hill, using less gasoline. FIG. 1B illustrates this Example. As described
previously, the system may determine the optimum energy using external and internal sensors and
information, including the operational parameters apbrOpriate to the vehicle. Such operational
parameters may vary from manufacturer to manufacturer (or vehicle to vehicle), and, as described
above, could involve sending an electrical signal to a computer-based motor controller or even

mechanically controlling the gas/air-flow mixture to the engine.

3. Energy efficient Solar-powered vehicle

[0124] Using one vanation of the power management system described herein, a
solar-powered car can ensure that it has adequate power to traverse a predetermined route. The
power management system may ensure that there is enough solar energy power for the route by
slowing and speeding the car as necessary based on current energy levels and anticipated energy

needs.

[0125] This example is similar to the example discussed when determining the
optimum speed above, with a couple of additional steps. In addition to calculating the energy usage,
the system may also include a solar array model that could model the power generated by the solar
array throughout the route base on the predicted weather, geographic location, and time of day. A
battery model may also be included to keep track of the energy put into the batteries by the solar
array, and the energy drawn from the batteries by the motor. When selecting the optimum speeds to
drive the segments of the route, the system logic (e.g., software, hardware or both), may apply or

access the battery model to prevent the battery from becoming completely drained.

4. Preventing Engine Flooding

[0126] One of the keys to efficient driving is not to step on the accelerator more than
the engine can actually burn and use efficiently. Flooding the engine not only wastes gas but it
doesn't maximize power, despite the drivers’ demands. According to one variation of the power
management system described herein, a traditional ICE engine may be protected from flooding of

the engine using the power management device.
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[0127] In this variation of a power management device, power management device
receives information inputs including a command input (acceleration), at least two environmental
inputs (air resistance), the operational status of the vehicle (velocity and engine temperature), and at
least one operational parameter (e.g., maximum fuel volume). For example, the power management
device may receive information about the amount of pressure that the driver is applying to the
accelerator. The power management system may also detect the current speed, resistance and
temperature of the vehicle. This information input may be used to select the proper operational
parameter of the vehicle. For example, the device may include a memory having a table of
maximum fuel volumes for a given velocity, resistance and temperature. Thus, the velocity,
resistance and temperature data may be used to look up a maximum fuel volume. In some
variations, the maximum fuel volurﬁe may be calculate or estimated from this data. By comparing
the operator demand (for acceleration) to supply fuel with the maximum amount of fuel that the '
engine can handle, the power management control logic may correct for the drivers inefficiency,
and instruct the motor control mechanism to provide the actual maximum amount of fuel to the

engine, the'reby avoiding flooding of the engine.

[0128] This is a last example is a very simplified case of the overall actions of the
power management control system. In general, the power management device intervenes between
the driver and the engine. Thus, the power management device may interpret the driver commands
so that the driving objective is achieved while maximizing the efficiency of the vehicle based on

information that is not generally accessible or interpretable by the driver.

[0129] While the invention has been described in terms ‘of particular variations and
illustrative figures, those of skill in the art will recognize that the invention is not limited to the
variations or figures described. In addition, where methods and steps described above indicate
certain events occurring in certain order, those of skill in the art will recognize that the ordering of
certain steps may be modified and that such modifications are in accordance with the variations of
the invention. Additionally, certain steps may be performed concurrently in a parallel process when
possible, as well as performed sequentially as described above. Therefore, to the extent there are
variations of the invention, which are within the spirit of the disclosure or equivalent to the

inventions found in the claims, it is the intent that this patent will cover those variations as well.
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Finally, all publications and patent applications cited in this specification are herein incorporated by
reference in their entirety as if each individual publication or patent application were specifically

and individually put forth herein.
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CLAIMS

What is claimed as new and desired to be protected by Letters Patent of the United

States is:

1. A device for managing the power consumption of an automotive vehicle comprising;:
power management logic operable to calculate an applied power for the vehicle engine from:
information about the external environment of the vehicle;
information about the operational status of the vehicle;
one or more command inputs; and

one or more operational parameters of the vehicle.
2. The device of claim 1, further comprising a processor responsive to the power management logic.
3. The device of claim 2, wherein the processor comprises a microprocessor.

4. The device of claim 1, further comprising a motor control mechanism, wherein the motor control

mechanism controls the application of power to the vehicle engine.

5. The device of claim 1, wherein information about the external environment of the vehicle is
selected from the group consisting of: the current location of the vehicle, the elevation of the
vehicle, upcoming elevations of the vehicle, the current slope/grade of road, the predicted
slope/grade of the next segments of road, traffic surrounding the vehicle, the location of
stoplights, the timing of stoplights, a map of the roadway, the present angle of the sun, the
predicted angle of the sun for upcoming route segments, the weather around the vehicle, present
wind direction, the predicted wind direction for upcoming route segments, present wind
velocity, the predicted wind velocity for upcoming route segmeﬁts, current temperature, the
predicted temperature for upcoming route segments, current air pressure, predicted air pressure
for upcoming route segments, time of day, date, day of week, visibility, present road conditions,

predicted road conditions for upcoming route segments, and the distance from other vehicles.
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6. The device of claim 1, wherein information about the operational status of the vehicle is selected
from the group consisﬁng of: the vehicle’s current speed, the motor speed, the vehicle’s current
orientation, the RPM of the vehicle’s motor, wheel rotations per minute, the battery state, the
voltage of the battery, the amp hours from the battery, the state of the battery, temperature of
battery, the age of the battery, and the number of times the battery has charged and discharged,
the tire pressure, the drag force due to rolling resistance of the vehicle, the weight of vehicle, the

amount of air going to the engine, the amount of gas going to engine, and the weight of driver.

7. The device of claim 1, wherein the command input is selected from the group consisting of: the
acceleration applied by a driver, the braking applied by a driver, the vehicle’s known or
predicted final destination, the vehicle’s known or predicted interim destination, preferred

speed, maximum and minimum range over which speed should adjust, and preferred route.

8. The device of claim 1, wherein the operational parameter of the vehicle is selected from the group
consisting of: aerodynamic parameters (CDA), rolling resistance parameters (Crrl and Crr2),
drive train efficiency parameters, motor efficiency parameters, and battery model parameters,

battery charge and discharge relationships, type of battery.

9. The device of claim 1, further comprising a memory containing vehicle information about one or

more operational parameters for the vehicle.

10. The device of claim 1, wherein the vehicle engine comprises an engine selected from the group
consisting of: an internal combustion engine (gasoline, diesel, ethanol and other derivatives), a
hybrid internal combustion/electric engine, an electric engine powered by the electric grid (plug-
in), an electric engine powered by the sun (solar), an electric engine powered by hydrogen fuel

cell.

11. A system for managing the power consumption of an automotive vehicle, comprising:
a first input, operable to receive information about the external environment of the vehicle;

a second input, operable to receive information about the operational status of the vehicle;
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a third input, operable to receive one or more command inputs from a driver of the vehicle;

a memory containing vehicle information about one or more operational parameters of the
vehicle;

power management logic operable to calculate an applied power for the vehicle engine from
the first input, the second input, the third input, and the memory; and

a processor responsive to the power management logic.

12. The system of claim 11, further comprising a motor control mechanism, wherein the motor

- control mechanism regulates the application of power to the vehicle engine.

13. The system of claim 11, wherein the first input is selected from the group consisting of: the
current location of the vehicle, the elevation of the vehicle, upcoming elevations of the vehicle,
the current slope/grade of road, the predicted slope/grade of the next segments of road, the

~ vehicle’s known or predicted final destination, the vehicle’s known or predicted interim
destination, traffic surrounding the vehicle, the location of stoplights, the timing of stoplights, a
map of the roadway, the present angle of the sun, the predicted angle of the sun for upcoming
route segments, the weather around the vehicle, present wind direction, the predicted wind
direction for upcoming route segments, present wind velocity, the predicted wind velocity for
upcoming route segments, current temperature, the predicted temperature for upcoming route
segments, current air pressure, predicted air pressure for upcoming route segments, time of
day, date, day of week, visibility, present road conditions, predicted road conditions for

upcoming route segments, and the distance from other vehicles..

14. The system of claim 11, wherein the second input is selected from the group consisting of: the
vehicle’s current speed, the motor speed, the vehicle’s current orientation, the RPM of the
vehicle’s motor, wheel rotations per minute, the battery state, the voltage of the battery, the
amp hours from the battery, the state of the battery, temperature of battery, the age of the
battery, and the number of times the battery has charged and discharged, the tire pressure, the
drag force due to rolling resistance of the vehicle, the weight of vehicle, the amount of air

going to the engine, the amount of gas going to engine, and the weight of driver.

43

144



15. The system of claim 11, wherein.the third input is selected from the group consisting of: the
acceleration applied by a driver, the braking applied by a driver, the intended destination,
preferred speed, maximum and minimum range over which speed should adjust, and preferred

route.

16. The system of claim 11, wherein the memory includes at least one operational parameter of the
vehicle selected from the group consisting of: aerodynamic parameters (CDA), rolling
resistance parameters (Crrl and Crr2), drive train efficiency parameters, motor efficiency
parameters, and battery model parameters, battery charge and discharge relationships, type of

battery.

17. A method of managing the power consumption of a vehicle, comprising:
calculating an applied power for the vehicle using a processor, the processor receiving:
a first input comprising information about the environment of the vehicle;
a second input comprising information about the operational status of the vehicle;
a third input comprising a command input from the driver of the vehicle;
a fourth input comprising vehicle information about the operational parameters of the

vehicle.

18. The method of claim 17, further comprising applying the applied power to the engine of the

" vehicle.

19. The method of claim 17, wherein the step of calculaﬁng an applied power further comprises:
determining a route; '
segmenting the route into one or more segment destinations;
calculating an energy efficient speed for the vehicle to travel to the segment destination;
determining a target speed for the vehicle to travel to the segment destination; and

calculating the applied power from the target speed.
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20. The method of claim 19, further comprising continuously calculating the applied power until a

final destination is reached.

21. The method of claim 19, wherein the step of determining a target speed for the vehicle further

comprises determining a historical speed for a similar destination.

22. The method of claim 17, further comprising notifying the operator of the vehicle of the

calculated applied power.
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ABSTRACT

Described herein are devices, systems, and methods for managing the power
consumption of an automotive vehicle, and thereby for optimizing the power consumption of the
vehicle. The devices and systems for managing the power consumption of the vehicle typically
include power management logic that can calculate an applied power for the vehicle engine based
on information provided from the external environment of the vehicle, the operational status of the
vehicle, one or more command inputs from a driver, and one or more operational parameters of the

vehicle.
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Inventors: Martin KOEBLER et al.
Title: POWER MANAGEMENT SYSTEMS AND DEVICES

Fig. 1A
Typical Cruise Control Today (Velocity Control)

Overal Trip time from point A to point B
is 15 min.

The total energy used from point A to
point B is 1 kwh.

Point

Point

Position (2): Speed is kept the
same going down a hill. Speed
50mph.

Position (3): No extra momentum
gained from Position (2). A lot of extra
energy is needed again to maintain

the same speed. Speed 50mph.

Position (1): A lot of extra
energy is needed to maintain
same speed up a hill. Speed
50mph.

Fig. 1B

Overal Trip time from point A to point B
is 15 min.

The total energy used from point A to
point B is 0.9 kwh.

Point
B

Point

Position (2): Speed is increased
going down a hill to gain
momentum knowing a hill is
coming again. Speed 55.

Position (1): Speed is reduce
going up an hill to
conserve energy. Speed
47mph.

Position (3): The extra momentum
gained from Position (2) allows less
energy needed to go up the hill.
Speed 48.

148



App No.: Not Yet Assigned Docket No.: 601392000100
Inventors: Martin KOEBLER et al.
Title: POWER MANAGEMENT SYSTEMS AND DEVICES

Fig. 2
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Fig. 3B
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Fig. 4
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l
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Fig. 9
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App No.: Not Yet Assigned Docket No.: 601392000100
Inventors: Martin KOEBLER et al.

Title: POWER MANAGEMENT SYSTEMS AND DEVICES

Fig. 13A
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FAX NO. : Jul. 21 283 89:36AM P2

PTOSANIA (0D-04)
Approvad for use through 072:3172006. OMB 08810032
U.8. Paient ang Tradeugrk Office: U.S. DEPARTMENT OF COMMERCE

L nder the Papanedrk Reduetion Act of 1095 1 péaons orp requl’od 10 respond 1o 8 coliéction of infprmation unless [t dhptays o vatd ouacvmminm.
DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN
APPLICATION DATA SHEET (37 CFR 1.78)

Title of Invention |POWER MANAGEMENT SYSTEMS AND DEVICES

As the delow named invantor(s), lwe declaro that:
This declaration Is directed to:
El The attached application, or

DAplecﬁtion No. filedon .
[:I as amended on —_ . (if applicable)

Irwe belleve that bwe am/are the original and first inventor(s) of the subject mattor which is claimed and for which a patent is
sought;

lhwe hava reviswed and undsrstand the contents of the ahova-ldentified applicatinn, including the claims. as amended by any
amendment specifically refared 10 above;,

;e acknowledge the duty to disclose to the United States Patent and Trademark Offica all information known (0 me/us ta be
material (o patenlabiity as defined In 37 CFR 1.56, inciuding for continuation-In-part applications, material informatlon which
bacamg available betwsen the flng dato of the prior application and tha nationat or PCT international flling date of the
continuation-in-part application.

All slalementa made heroin of myfour own knowledge are true, afl statements made herein on information and bellef arc
believed to be trua, and further that these atetements woru made with the knowladge that willful false statements and the like
are punishable by fine or imprisanment, or bath, under 18 U.S.C. 1001, and may jeopardize the validity of the application or \
any patent Issulng thateon.

FULL NAME OF INVENTOR(S)
Inventor one:  _Martin KOEBLER

Signature: /(4047&4 /‘«nﬂ\ o Citizan of: . _Germany

Invantor two; _Nicole G. GOLDSTEIN

Signature: ! . . Citizenof: us

tnventor three: Stephen J. BROWN

Signature: Citizen of: us

Invantorfour: _Jason H, HARPER

Signature: Citizen of: us

D Additional inventofs or a logal representative are being named on additional form(s) atiached hereto.

Attorney Docket No.: 601392000100

Pago 1 of 1
PA-1022859

BEST AVAILABLE COPY
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Nov 07 05 12:10p

PTQ/SBRO1A (09-04)

Approved for mmmo‘"mm OMB 0651-0032

U.S. Patent end Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paparwork Reducton Act of 1695, no o recuired 10 res 10 3 colection of ¥dormation unless i a vald OMB control number.

DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN
APPLICATION DATA SHEET (37 CFR 1.76)

Tide of Invention |POWER MANAGEMENT SYSTEMS AND DEVICES

As the below named inventor(s), Uwe declare that
This dectaration is directed to:
E(]The attached application, or

DApp@icatinn No. . filed on .
D as amended on (f appicable);

I/we befieve that Uwe am/are the original and first invantor(s) of the subject matter which is claimed and for which a patent is
sought;

lAve have reviawed and understand the contents of the above-jdentified application, inciuding the claims, as amended by any
amendment specifically refered to above;

Ywe acknowledge the duty to disclose to the United smspatemamfraﬂamark omoaaﬂ lnfovmanon knownmmelusmt;e

rmtadal to patentabilty as defined in 37 CFR 1,56, | Ing for cc inf tion which
bet the filing dote of the prior application and the ion ot PCT intermational filing date of the
continuation-in-part application.

All statements made heraln of my/our own knowledge are true, all statements made herein on information and bellef are
belleved to be true, and further that these statements were made with the knowledge that willfui fafse statements and the like
are punishable by fing or imprisonment, or both, undsr 18 U.S.C. 1001, and moy jecpandize the validity of the application or
any patent Issuing thereon.

FULL NAME OF INVENTOR(S)
Inventor one: _Martin KOEBLER
Signature: Citizen of; Gemnany

Inventor two: 7gole G, GOLDSTEIN

Signature: Cltizen of: us

fnventor three: _Stephen J. BROWN

Signature: Citizen of. UsS

Inventorfour: _Jason H. HARPER

Signature: Citizen of; us

D Additional inventors or a lagal representative are being nemed on additionat form(s) attached hereto.

Attomey Docket No.: 601392000100

Page 1of 1
PA-1022859
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PTO/SBO1A (09-04)
for use through 07/31/2006. OMB 0651-0032

Approved
U.S. Pgtent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

mmmmwdim.mmmmtmdbamdmmﬂMamMmﬂW.

DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN
APPLICATION DATA SHEET (37 CFR 1.76)

Title of Invention | POWER MANAGEMENT SYSTEMS AND DEVICES

As the below named inventor(s), liwe dedare that:
This declaration is directed to:
[x] The attached application, or

D Applicéﬁon No.
D as amended on

, filed on '

(if applicable);

I/we believe that we am/are the original and first inventor(s) of the subject matter which is claimed and for which a patent is
sought;

iwe have reviewed and understand the contents of the above-identified application, including the claims, as amended by any
amendment specifically referred to above;

e acknowledge the duty to disclose to the United States Patent and Trademark Office all information known to me/us to be
material to patentability as defined in 37 CFR 1.56, including for continuation-in-part applications, material information which
became available between the filing date of the prior application and the national or PCT intemationat filing date of the
continuation-in-part application.

All statements made hersin of my/our own knowledge are true, afl statements made herein on information and belief are
believed to be true, and further that these statements were made with the that wiltfuf false statements and the like
are punishable by fine or imprisonment, or beth, under 18 U.S.C. 1001, and may jeopardize the validity of the application or
any patent issuing thereon.

FULL NAME OF INVENTOR(S)

Inventorone: _Martin KOEBLER

Signature: Citizen of: Germany

Inventor two: Nicole G. GOLDSTEIN

Signature: Citizen of: us

inventor three: _Stephenz). BROWN

Signature: % Citizen of: uUs
inventorfour. _Jason H. HARPER

Signature: Citizen of: Us

[ ] Aaditionat inventors or a tegal representative are being named on additional form(s) attached hereto.

Attorney Docket No.: 601392000100

. Page 1 of 1
PA-1022859
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PTO/SB/OMA (09-04)
Approved for use through 07/31/2006. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
mu@mmw@wnoamd-' unless & displays & vakd OMB control number.

DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN
APPLICATION DATA SHEET (37 CFR 1.76)

Title of Invention |POWER MANAGEMENT SYSTEMS AND DEVICES

As the below named inventor(s), Iwe declare that:
This declaration is directed to:
E—_' The attached application, or

D Application No. , filed on __.
D as amended on (if applicable);

e believe that 'we am/are the original and first inventor(s) of the subject matter which is claimed and for which a patent is
sought;

I\ve have reviewed and understand the contents of the above-identified application, including the claims, as amended by any
amendment specifically referred to above;

Inwve acknowledge the duty to disclose to the United States Patent and Trademark Office all information known to me/us to be
material to patentamny as defined in 37 CFR 1.58, including for continuation-in-part applications, material information which

ble bet 1 the filing date of the prior application and the national or PCT international filing date of the
continuation-in-part application.

All statements made hereln of my/our own knowledge are true, all statements made herein on information and belief are
believed to be trus, and further that these statements were made with the knowledge that willful faise statements and the like
are punishable by fine or imprisonment, or both, under 18 U.S.C. 1001, and may jeopardize the validity of the application or
any patent issuing thereon.

FULL NAME OF INVENTOR(S)
Inventor one: Martin KOEBLER

Signature: Citizen of: Germany

inventor two: Nicole G. GOLDSTEIN

Signature: Citizen of: uUs

Inventor three: _Stephen J. BROWN

Signature: Citizen of: us

Inventor four.  Jason H. HARPER

Signature: _%@L Citizen of: us

D Additional inventors or a lsgal representative are being named on additional form(s) attached hereto.

Attorney Docket No.: 601392000100

Page 1 of 1

PA-1022859
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Nov 16 0S 03:11p

PTO/SB/B1 [04-05)
Approved for usa through 11/30/2005. OMB 0651-0035
U.S. Patent and Trademark Office; U.S. BEPARTMENT OF COMMERCE

Under the Reducton Actof 4 no are ired 10 respond to a collection of information unless & displays » valid OMB cantrol number.

Application Number | Not Yet Assigned
Filing Date Goncurrently Herewith
POWER OF ATTORNEY First Named Inveator | Martin KOEBLER
and POWER MANAGEMENT SYSTEMS AND
CORRESPONDENCE ADDRESS Titte DEVICES .
INDICATION FORM Art Unit Not Yet Assigned
Examiner Name Not Yet Assigned
Attorney Docket No. | 601392000100

| hereby revoke all previous powers of attomey given in the above-identified application.

| hereby appoint
Praclitioners associated with the Customer Number: L 25226 [
OR
[ ] Praciitionerts) named betow:
Registration Registration
Name Numbes Name Number

as my/our att y{s) or agent(s) to pr ste the appilcation identified above, and to transact all business in the United States
Patent and Trademark Office connected therewith. . :
Please recognize or change the corespondence address for the above-identified application to:

The address associated with the above-mentioned Customer Number:

OR
DThe address associated with Customer Number:

Fim or
Individual Name
Address
City Stats Zip
Country Telephone Emait
{ am the:
[:l Applicant/Inventor.

Assignee of record of the entire interest. See 37 CFR 3.71.
Statement under 37 CFR 3.73(b) is enclosed. (Form PTQ/SE/96)
SIGNATURE of Applicant or Assignee of Record

| pate | j]— (- OF

Nicole G. Goldstein [ Tetephone [GSo-S7za_[90<
M

Signature
Name
Title and Company | Vice President, Business Operations — Motility Systems, Inc.
NOTE: Signatures of all the inventors or assignees of record of the entire interest or their representative(s) are required. Submit muttiple
forms if more than one signature s required, see below*.

E] *Total of 1 forms are submitted.

PA-1023024
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Nov 16 0S 03:11lp

PTOISRAS (09-04)
Approved for use through 07/31/2008. OMB 0651-003%
U.S. Patent and Tradamask Office; U.S. DEPARTMENT OF COMMERCE

Under the Raducson Act of 1895. no are ired to 10 & collection of fomation untess it dis| 3 valid OMB control number.

STATEMENT UNDER 37 CFR 3.73(b)

Applicant/Patent Owner: Martin KOEBLER et al.

Application No./Patent No.: Not Yet Assigned Filed/lssue Date: Concurrently Herewith

Entitled: POWER MANAGEMENT SYSTEMS AND DEVICES

Matility Systems, Inc. .a corporation )
{Name of Assignee) {Type of Assk ag. par ip, universit agency, elc.)

states that it is:
1. E the assignee of the entire right, titte, and interest; or

2. [_] an assignee of less than the entire right, title and interest.
The extent (by percentage) of its ownership interest is %
in the patent application/patent identified above by virtue of either:

A E] An assignment from the inventor(s) of the patent application/patent ldentified above. The assignment
was recorded in the United States Patent and Trademark Office at Reel .
Frame . or for which a copy therecf is attached.

OR
B. D A chain of title from the inventor(s), of the patent application/patent identified above, 1o the current
assignee as shown below:
1. From: To:
The documsnt was recorded in the United States Patent and Trademark Office at
Reel , Frame . or for which a copy thereof is attached.

2. From: Tor:
The document was recorded in the United States Patent and Trademark Office at
Reel ., Frame , or for which a copy thereof is attached.

3. From: To:
The document was recorded in the United States Patent and Trademark Office at
Ree! , Frame . or for which a copy thereof is attached.

D Additional documents in the chain of title are listed on a supplemental shest.

D Copies of assignments or other documents in the chain of title are attached.
NOTE: A separate copy (/.6., a true copy of the original assignment document(s)) must be
submitted to Assignment Division in accordance with 37 CFR Part 3, if the assignment is to be
recorded in the records of the USPTO. See MPEP 302.08}

The unde?knﬁ (w&e\ﬁtle is supplied below) is authorized to act on behalf of the assignee.

Ih-16-05

T NSignatwre—— Date
Nicole G. Goldstein éfo -S2 g / o0
Printed or Typed Name Telephone Number ~
Vice President, Business Operations _
Title

Attorney Docket No.: 601392000100

PA-1023025
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Attorney Docket No.: 601392000100

ASSIGNMENT C @ P Y
JOINT

THIS ASSIGNMENT, by Martin KOEBLER, Nicole G. GOLDSTEIN, Stephen J. BROWN and
Jason H. HARPER (hereinafter referred to as the assignors), residing at Lindenstrasse 11, Saal/Donau,
D-93342 Germany, 188 Alta Mesa Road, Woodside, California 94062, 3324 Woodside Road, Woodside,
California 94062, and 5250 Crestline Way, Pleasanton, California 94566, respectively, witnesseth:

WHEREAS, said assignors have invented certain new and useful improvements in POWER
MANAGEMENT SYSTEMS AND DEVICES, set forth in an application for Letters Patent of the United
States, having an oath or declaration executed on even date herewith; and

WHEREAS, Motility Systems, Inc., a corporation duly organized under and pursuant to the laws of
Delaware and having its principal place of business at 188 Alta Mesa Road, Woodside, California 94062
(hereinafter referred to as the assignee) is desirous of acquiring the entire right, title and interest in and to said
inventions and said application for Letters Patent of the United States, and in and to any Letters Patent or
Patents, United States or foreign, to be obtained therefor and thereon:

NOW, THEREFORE, in consideration of One Dollar ($1.00) and other good and sufficient
consideration, the receipt of which is hereby acknowledged, said assignors have sold, assigned, transferred
and set over, and by these presents do sell, assign, transfer and set over, unto said assignee, its successors,
legal representatives and assigns, the entire right, title and interest in and to the above-mentioned inventions,
application for Letters Patent, and any and all Letters Patent or Patents in the United States of America and all
foreign countries which may be granted therefor and thereon, and in and to any and all divisions,
continuations and continuations-in-part of said application, or reissues or extensions of said Letters Patent or
Patents, and all rights under the International Convention for the Protection of Industrial Property, the same to
be held and enjoyed by said assignee, for its own use and the use of its successors, legal representatives and
assigns, to the full end of the term or terms for which Letters Patent or Patents may be granted, as fully and
entirely as the same would have been held and enjoyed by the assignors, had this sale and assignment not
been made.

AND for the same consideration, said assignors hereby covenant and agree to and with said assignee
its successors, legal representatives and assigns, that, at the time of execution and delivery of these presents,
said assignors are the sole and lawful owners of the entire right, title and interest in and to said inventions and
the application for Letters Patent above-mentioned, and that the same are unencumbered and that said
assignors have good and full right and lawful authority to sell and convey the same in the manner herein set
forth.

AND for the same consideration, said assignors hereby covenant and agree to and with said assignee,
its successors, legal representatives and assigns, that said assignors will, whenever counsel of said assignee,
or the counsel of its successors, legal representatives and assigns, shall advise that any proceeding in
connection with said inventions, or said application for Letters Patent, or any proceeding in connection with
Letters Patent for said inventions in any country, including interference proceedings, is lawful and desirable,
or that any division, continuation or continuation-in-part of any application for Letters Patent or any reissue or
extension of any Letters Patent, to be obtained thereon, is lawful and desirable, sign all papers and documents,
take all lawful oaths, and do all acts necessary or required to be done for the procurement, maintenance,
enforcement and defense of Letters Patent for said inventions, without charge to said assignee, its successors,
legal representatives and assigns, but at the cost and expense of said assignee, its successors, legal
representatives and assigns.

pa-1022872 1
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FROM :

FAX NO. Jul. 21 2803 69:36AM P1

Attomney Docket No.: 601392000100

AND said assignors hereby request the Commissioner of Patents to issue said Letters Patent of the
‘United States to said assignee as the assignee of said inventions and the Letters Patent to be issued thereon for
the sole use of said assignee, its successors, lcgal representatives and assigns.

Wos 14 9005 _ Mok Kol i

Date Martin KOEBLER

Date Nicole G. GOLDSTEIN

Daie Slephen 1. BROWN

Date Jason H. HARPER

pa-1022872 2
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Attorney Docket No.: 601392000100

AND said assignors hereby request the Commissioner of Patents to issue said Letters Patent of the
United States to said assignee as the assignee of said inventions and the Letters Patent to be issued thereon for
the sole use of said assignee, its successors, legal representatives and assigns.

Date Martin KOEBLER
||-1-0% AW
Date Nicole G. GOLDSTERN—""
Date Stephen J. BROWN
Date Jason H. HARPER
pa-1022872 2
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Attorney Docket No.: 601392000100

AND said assignors hereby request the Commissioner of Patents to issue said Letters Patent of the
United States to said assignee as the assignee of said inventions and the Letters Patent to be issued thereon for
the sole use of said assignee, its successors, legal representatives and assigns.

Date Martin KOEBLER
Date i LDSTEIN
1) / I L/ 68
Datet ! Stephef{ J. BROWN
Date Jason H. HARPER
pa-1022872 2
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Attorney Docket No.: 601392000100

AND said assignors hereby request the Commissioner of Patents to issue said Letters Patent of the
United States to said assignee as the assignee of said inventions and the Letters Patent to be issued thereon for
the sole use of said assignee, its successors, legal representatives and assigns.

Date Martin KOEBLER
Date Nicole G. GOLDSTEIN
Date Stephen J. BROWN
Date Jason HAAARPER
pa-1022872
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This Page is Inserted by IFW Indexing and Scanning
Operations and is not part of the Official Record

BEST AVAILABLE IMAGES

Defective images within this document are accurate representations of the original
documents submitted by the applicant.

Defects in the images include but are not limited to the items checked:

U BLACK BORDERS
0 IMAGE CUT OFF AT TOP, BOTTOM OR SIDES
& FADED TEXT OR DRAWING
U BLURRED OR ILLEGIBLE TEXT OR DRAWING
Q SKEWED/SLANTED IMAGES
O COLOR OR BLACK AND WHITE PHOTOGRAPHS
() GRAY SCALE DOCUMENTS
U LINES OR MARKS ON ORIGINAL DOCUMENT
(J REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY

] OTHER:

IMAGES ARE BEST AVAILABLE COPY.

As rescanning these documents will not correct the image
problems checked, please do not report these problems to
the IFW Image Problem Mailbox.
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""" PATENT APPLICATION SERIAL NO

U.S. DEPARTMENT OF COMMERCE
PATENT AND TRADEMARK OFFICE
FEE RECORD SHEET

AKELECHI 00000041 031952 11283137

150.00 DA
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ik Reduction Act of 1995, no persons sre

PTOISBM"Z-OO)
Apptovodla use through 7/3172008. OMB 06510002

U.S. Putent snd Trademark Office; U.S. DEPARTMENT OF COMMERCE

. Under the 0 tothhMuMl 8 vald OMB control numbes. -
PATENT APPLICATION FEE DETERMINATION RECORD Apphcation or Docket Number
Subsmuto for Form PTO-875 _ Eftective December 8, 2004 253/ 23 B
APPLICAfI'ON AS FILED - PART | : - OTHER THAN
(Cotumn 1) (Coumn 2 . SMALL ENTITY OR . SMALL ENTITY
. . FOR  NUMBER FLED NUMBER EXTRA RATE® | FEE(y) RATE (§) FEE (3) B E
37 CFR 1.16(s) o [¢ NA N/A NA 15000 ) NA 300.00
SEARCH FEE : —
(37 CFR 1 18019, (). o () nA N et $250 o 3500
EXAMINATION FEE o B . i ’
(37 CFR 1.18(0). (). o (@) . Na A R $100 w1 $200
TOTAL CLAIMS ‘ B , i
(37 GFR 1.160)) A Aotuszo=]" v X$25 .| ST toa | X850 .
INDEPENDENT CLAIMS ) : .
(37 CFR 1.16(0)) 3 minus3 = § * - - x‘oo - ~——— X200 -
- | 1 the specification and drawings exceed 100 ‘ ‘
APPUICATION SIZE sheets of paper, the application size fee due
FEE Is $250 ($125 for small entity) for each
(37 CFR 1:16(s)) additional SO sheets or fraction thereof. See ~—
35 U.S.C. 41(a}(1G) and 37 CFR 1.16(s). '
| MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16() +180= | +360=
* If the diference in column 1 is less lh‘-an 2610, enter 0" in column 2. toral | S350 TOTAL
, \
,/ APPUCATION AS AMENDED PART il o
. N . OR OTHER THAN
(CO’“‘““ 1) (Column2)  (Column J) SMALL ENTITY . SMALL ENTITY
. CLAIMS HIGHEST , ) o
< REMAINING NUMBER = | PRESENT, RATE ($) ADOI- * RATE ($) -ADDS-
AFTER PREVIOUSLY | EXTRA . TIONAL . TIONAL
15 AMENOMENT PAID FOR FEE (5) 1 FEE ($)
N - w - . = .
g or c;o:ﬁ'wn nus . xX$25 . OR X$50 .
% ey | ) Minus | == - X100 - or | X200 ..
w - > 4
< | Application Size Fee (37 CFR 1.16(s)) ) .
_ FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM  (37.CFR 1.16Q) +180= - OR +360=
‘ ' ' TOTAL TOTAL
ADD'L FEE OR  ADD'LFEE
(Column 1) (Colimn2)  (Column 3)
CLAIMS - © HIGHEST 4 , - -
(14] REMAINING - NUMBER | PRESENT RATE (3) ADDI- RATE(S) |- acoi-
" AFTER - PREVIOUSLY | EXTRA TIONAL , TIONAL
B AMENDMENT. |- PAID FOR - : FEE (5) FEE($)
w Tolal . Minus. | ** = X’S . ‘ A
= | orceriem 25 = or | X$50 =
. O |MW » H - e = .
- E (37 CFR 1.160) o Minus. X100 | OR ° X200 .
= { Application Size Fee (37 CFR 1.16(s)) . -
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16()) +180= or .| +360=
' ’ TOTAL, 1 or - TOTAL
ADD'\ FEE ) ADD'L FEE
* ifthe entry In colurmn 1 is less than the entry in-column 2, write "0” in cojumn 3. V '
** If the “Highest Number Previously Paid For” IN THIS SPACE is less than 20, enter “20". .
** If the. "Highest Number Previously Paid.For™ IN THIS SPACE is Jess than 3, enter "3". Do
The "Highest Number Previously Paid For” (Total.or In dent) is the highest number found inthe a riate box in,column 1.

.:Thiseoﬂed»ndhfovmﬁonlsmqulredbywmﬂs Tha infarmation.is required to obtaln or retain a benefit by the pubfic which ts’léﬂo(andbymo N

- USPTO to process) an application. Confidentiality is govemed by 35 U.S.C. 122 and 37 CFR1.14. Thisooﬂewbniseshmatedlnlakeﬂnunutestoeumlsw -

" including gathering, preparing, and submiilting the completed application form to the USPTO. Tiine will vary depending upon the individual case. Any comments
. on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Infqrmation Officer, U.S. Patend

and Trademark Office, U.S.

ADDREss SEND TO: COmisslonet for Patents. P. O. Box 1450, Alexandﬂa. VA 22313-1450.
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Ap_pliéation Data Sheet

Application Information

Application Type::

Subject Matter::

Suggested Group Art Unit::
CD-ROM or CD-R?::

Sequence submission?::

Computer Readable Form (CRF)?::
Title::

Attorney Docket Number::
Request for Early Publication?::
Request for Non-Publication?::
Total Drawing Sheets::

Small Entity?::

Petition included?::

Secrecy Order in Parent Appl.?::

Applicant Information

Applicant Authority Type::
Primary Citizenship Country::
Status::

Given Name::

Family Name::

City of Residence::

Country of Residence::
Street of mailing address::
City of mailing address::
Country of mailing address::

Postal or Zip Code of mailing address::

pa-1026283

Regular

Utility

Not Yet Assigned
None

None

No

POWER MANAGEMENT SYSTEMS AND

DEVICES
601392000100
No

No

14

Yes

No

No

Inventor
Germany
Full Capacity
Martin
KOEBLER
Saal/Donau
Germany
Lindenstrasse 11
Saal/Donau
Germany
D-93342

Page # 1
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Applicant Authority Type::
Primary Citizenship Country::
Status::

Given Name::

Middle Name::

Family Name::

City of Residence::

State or Province of Residence::
Country of Residence::

Street of mailing address::

City of mailing address::

State or Province of mailing address::

Postal or Zip Code of mailing address::

Applicant Authority Type::
Primary Citizenship Country::
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U.S. Patent and Trademark Office. U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a coliection of information unless it displays a vad OMB control number.
Attorney Docket No. 601392000100
UTILITY First Inventor Martin KOEBLER
PATENT APPLICATION P
TRANSMITTAL Title POWER MANAGEMENT SYSTEMS AND ("'\)
(ONLY FOR NEW NONPROVISIONAL APPLICATIONS UNDER DEVICES $ C‘;’)-
37 CFR 1.53(8)) Express Mail Label No. | EV 595535421 US J g
Commissioner for Patents NI~
APPLICATION ELEMENTS ADDRESS TO:  P.O. Box 1450 R -
Alexandria, VA 22313-1450 =

ACCOMPANYING APPLICATION PARTS

See MPEP chapter 600 conceming utility patent application contents.
1 Fee Transmittal Form (e.g., PTO/SB/17)
(Submit an original and a duplicate for fee processing) (2 pages)

Applicant claims small entity status.
2 | X sees7cFr127.
46 )

3. Specification [Total Pages
Both the claims and abstract must start on a new page
i K fered , see MPEP 608.01(a})

(For information on the pr an
4. (zl Drawing(s) (35 U.S.C. 113) 14 )

5. Oath or Declaration

[Total Sheets

[Total Sheets 4 )

a. Newly executed (original or copy)

b [:I A copy from a prior application (37 CFR 1.63(d))
: (for continuation/divisional with Box 18 completed)
i DELETION OF INVENTOR(S)
’ Signed statement attached deleting inventor(s) named in the
prior application, see 37 CFR 1.63(d)(2) and 1.33(b).

6. ‘ZI Application Data Sheet. See 37 CFR 1.76 (3 pages)

7. CD-ROM or CD-R in duplicate, large table or
Computer Program (Appendix)
Landscape Table on CD

8. Nucleotide and/or Amino Acid Sequence Submission
(if applicable, items a. — ¢. are required)

a. Computer Readable Form (CRF)

i. [ ] computer Readable Form (CRF)

i D Transfer Request (37 CFR 1.821(e))

b. Specification Sequence Listing on:

9. Iz] Assignment Papers (cover sheet & document(s)) (6 pages)

Name of Assignee:

Motility Systems, Inc.

10 37 CFR 3.73(b) Statement - Power of
: (when there is an assignee) Attomey (1 page)
(plus copy of Assignment)
(6 pages)
1. l:l English Translation Document (if applicable)
Inf tion Disclosure S (PTO/SB/08 or PTO-1449)

2.t
Copies of foreign patent documents,
publications, & other information

13. D Preliminary Amendment

14. Return Receipt Postcard (MPEP 503)
(Should be specifically itemized)

15. D (_:ertil_ied (;qpx of I?riority Document(s)

(if foreign priority is claimed)

16. Nonpublication Request under 35 U.S.C.122 (b)(2)(B)(i).
Applicant must attach form PTO/SB/35 or equivalent.

17. I:I Other:

c. Statements verifying identity of above copies

i. D CD-ROM or CD-R (2 copies), or . D Paper

18. If a CONTINUING APPLICATION, check appropriate box, and supply the requisite information below and in the first sentence of the

specification following the title, or in an Application Data Sheet under 37 CFR 1.76:
Continuation-in-part (CIP) of prior application No.:

L—_l Continuation Divisional
Prior application information: Examiner Art Unit:
19. CORRESPONDENCE ADDRESS
The address associated with Customer Number: | 25226 l OR l:l Correspondence address below
Name
Address
City [ state | [ Zip Code |
Country l TelephoneT Email Address |
Signature V—" Date November 17, 2005
Name L Registration No.
(Print/Type) Rick Shoop (Attomeyiagent) | 49763

in an envelope addressed to: Commissioner for Patents,

(Georgina Matos)

Dated: November 17, 2005

pa-1026284

Signature:
N—
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U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no person are required to respond to a collection of information untess it displays a valid OMB control number.

Effective on 12/08/2004. Complete if anwn
Fees to the C: d Approp Act, 2005 (H.R. 4818). | Application Number Not Yet Assigned
FEE TRANSMITTAL Filing Date Concurrently Herewith
’ First Named Inventor | Martin KOEBLER
For FY 2005 Examiner Name Not Yet Assigned
IZI Applicant claims small entity status. See 37 CFR 1.27 Art Unit Not Yet Assigned
TOTAL AMOUNT OF PAYMENT | (§) 590.00 Attomey DocketNo. | 601392000100

METHOD OF PAYMENT (check all that apply)

DCheck I:lCredit Card D Money Order D None D Other (please identify):

Deposit Account  Deposit Account Number; 03-1952  peposit Account Name: Morrison & Foerster LLP

For the above-identified deposit account, the Director is hereby authorized to: (check all that apply)
Charge fee(s) indicated below D Charge fee(s) indicated below, except for the filing fee

Charge any additional fee(s) or underpayment of ‘ZI Credit any overpayments
fee(s) under 37 CFR 1.16 and 1.17

FEE CALCULATION
1. BASIC FILING, SEARCH, AND EXAMINATION FEES
FILING FEES SEARCHFEES  EXAMINATION FEES
Application Type Fee ($) smféf@"f" Fee ($) smg;ig“ Fee ($) Sm:e"ee(;)m Fees Paid ($)
Utility 300 150 500 250 200 100 500.00
Design 200 100 100 50 130 65 0.00
Piant 200 100 300 150 160 80 0.00
Reissue 300 150 500 250 600 300 0.00
Provisional 200 100 0 0 0 0 0.00
2. EXCESS CLAIM FEES Small Entity
Fee Description Fee ($) Fee ($)
Each claim over 20 (including Reissues) 50 25
Each independent claim over 3 (including Reissues) 200 100
Multiple dependent claims 360 180
Total Claims Extra Claims Fee ($) Fee Paid ($) Muitiple Dependent Claims
22 -20= 2 x 2500 = 50.00 Fee ($) Fee Paid ($)
180.00 0.00
Indep. Claims Extra Claims Fee (§) Fee Paid ($)
3 -3= 0 x 100.00 = 0.00

3. APPLICATION SIZE FEE
If the specification and drawings exceed 100 sheets of paper (excluding electronically filed sequence or computer
listings under 37 CFR 1.52(e)), the application size fee due is $250 (8125 for small entity) for each additional 50
sheets or fraction thereof. See 35 U.S.C. 41(a)(1)(G) and 37 CFR 1.16(s).

Total Sheets Extra Sheets Number of each additional 50 or fraction thereof Fee ($) Fee Paid ($)
60 -100 = 0 150 0 (round up to a whole number) x _ 125.00 = 0.00
4. OTHER FEE(S) Fees Paid ($)
Non-English Specification, $130 fee (no small entity discount)
Other (e.g., late filing surcharge): 8021 Recording each patent assignment, agreement or ... 40.00
SUBMITTED BY JAY™N
Signature m - &fﬁg}f&x’ 45,763 | Tetephone (650) 813-5804
Name (PrinvType)| Rick Shoop Date November 17, 2005
pa-1026280
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