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(57) ABSTRACT 

A motor driving apparatus capable of detecting during opera
tion a ground fault and a phase-to-phase short circuit by 
distinguishing one from the other is provided while minimiz
ing an increase in cost. The sum of three-phase AC currents 
supplied from a three-phase AC power supply to an AC/DC 
converter is detected by a current sensor. When overcurrent is 
detected by an overcurrent detector, if the sum of the currents 
detected by the current sensor is zero, it is determined that the 
fault is a phase-to-phase short circuit, but if the sum is not 
zero, it is determined that the fault is a ground fault. 

F o-------F-:-.~ .. -.~ .. -.-.-.-..:r .. -.-.-. .. -.---~ .. :-.-.· .. :-.-.-. .. -.-.-. .. -.-.~ .. -.-.= .. :~.-. ........... 1: .. -. ................ .-.-.: .. -.-.= .. -.-.-.-..:-.-.:.~-.: .. :-.:-..:-.:-. .. ·J~ ........ --- --- .... ·: ............ - l o 
: !"""""'""'""2S"""" J ............... l ··--···········1 ! 

J t:.... """ __ ,____ 
1 

~ . ~z·sL ____ _. 1 - ~--.. s·...... i 

: ········ -~ ..... 

1

...... ........ ~).1 --·-r--· ........ l r~ L...... ; l l .... l .... ! / ' 

i t== - -------1==~----------L====J---+Ui _______ _ 
: I 

1 

.................................................................................. t_ ... '. .. ? ............................ .. 
I ! i 

: I .............................. l .. LI ......................... . 
: L-----~·-··· _1--··-··········· ................. : 
I ; ' ~' I 1 t ... .J """ """ J ~_.,. -:zs:~ i ..... 1 t_.,..·' ... ...... i 
l ........ .. ..... 1 h ........ h 
I ! -~ -~ '""T""' -~ LT ... 

N 0-··----l .................... t.:.::.:::::~ ............................... J::::::::::::~:~~~~-----~J··-·---·--·· 

LIBERTY EXHIBIT 1025, Page 1

US 20110241590A1

as) United States

a2) Patent Application Publication 10) Pub. No.: US 2011/0241590 Al
 HORIKOSHTet al. (43) Pub. Date: Oct. 6, 2011

(54) MOTOR DRIVING APPARATUS HAVING (30) Foreign Application Priority Data
FAULT DIAGNOSTIC FUNCTION

Mar. 31, 2010 (IP) woe eeeseseeeseeseeesenees 2010-083257

(75) Inventors: Shinichi HORIKOSHL, Publication Classification
Minamitsuru-gun (JP); Takashi (51) Int. Cl.
HARADA, Minamitsuru-gun (JP); HO2H 7/08 (2006.01)
Masatomo SHIROUZU, (52) US. C1. cocci cccccccecsecsscescescccccsccsssessseeeseseesses 318/490

Minamitsuru-gun (JP); Yasusuke (57) ABSTRACT
IWASHITA,Minamitsuru-gun (JP) . . .

A motordriving apparatus capable of detecting during opera-
tion a ground fault and a phase-to-phase short circuit by

(73) Assignee: FANUC CORPORATION, distinguishing one from the other is provided while minimiz-
Minamitsuru-gun (JP) ing an increase in cost. The sum of three-phase AC currents

supplied from a three-phase AC powersupply to an AC/DC
converteris detected by a current sensor. When overcurrentis

(21) Appl. No.: 13/025,210 detected by an overcurrent detector, if the sum ofthe currents
detected by the currentsensoris zero, it is determinedthat the
fault is a phase-to-phase short circuit, but if the sum is not

(22) Filed: Feb. 11, 2011 zero, it is determinedthat the fault is a groundfault.

L

7NN

  
  

LIBERTY EXHIBIT 1025, Page 1f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


Patent Application Publication Oct. 6, 2011 Sheet 1 of 7 US 2011/0241590 Al 

LIBERTY EXHIBIT 1025, Page 2f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


Patent Application Publication Oct. 6, 2011 Sheet 2 of 7 US 2011/0241590 Al 

PTI=$::::1;?f ~=:~~1rt :--····I 
0 

i F=··· ==~--~--
: I : rs 
I i ----------------------------------------·-----------··--·----··----------------T------------------------------·-----
1 i ! ! 
I i ! ! IT 
I I I .............................. i .................... ··············· 

i--1t * it:ZS lt~: i 1 · 'T ........ ·l·-··I .... ~-j- i 

N (}·· ·1 · · ..... ····· ,,. ... ············----------·--·--·--···--·----""''"··---····--·---------------------------------·~ i ______________________________ J 

LIBERTY EXHIBIT 1025, Page 3

Patent Application Publication Oct. 6, 2011 Sheet 2 of 7 US 2011/0241590 Al

 
: i ‘ \

ansehennatn serene* ~

 
LIBERTY EXHIBIT 1025, Page 3f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


Patent Application Publication Oct. 6, 2011 Sheet 3 of 7 US 2011/0241590 Al 

LIBERTY EXHIBIT 1025, Page 4

Oct. 6, 2011 Sheet 3 of 7 US 2011/0241590 AlPatent Application Publication

LIPSEPRESSEEGERETEBisBeyyngmE]EEPLAYCUSbitbbTHEodShhhdSbctto
 

 
gore
eHSe?nono

Lin

 
 

 

LIBERTY EXHIBIT 1025, Page 4

 
f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


Patent Application Publication Oct. 6, 2011 Sheet 4 of 7 US 2011/0241590 Al 

C) 
:····~ 

00 
, .... ·~ 

LIBERTY EXHIBIT 1025, Page 5

Oct. 6, 2011 Sheet 4 of 7 US 2011/0241590 AlPatent Application Publication

    
sevens

  

  :ra;i{::iijpraseeandfi:ii;ii$E$3iii;ijii;‘se,£NEG:taffreeeFY;;a",$k5ity%of5iiat%,be;;LtyAdii4ipevsae.“44{;:i::fi;ii:iii:ii;iiit:‘$it44£‘Hi4i;tii¢jiiiiii|iiii;43::ii4i:;;neeneepreees4::ijiiiijiiiii:it4}iii5}i3i;4poet}i44iiiiiiitiii,i;
;

x2tme,‘ti5an,53“Nuddwingmdijinenea:ie@%,’+aa4tt4ii44tinei§ben4,:feii44GheeLY5isf4::H3;hi4;344435aA$—mecodfocosesMtfjita44econotti:tiiit;i3;$i;3$i$‘i¢343zwenrneseee{a;iit4iii433$1ét
$

3‘$ité4¢¢iiiiifeeoceesanuasenesessntnunsecnennnnececesnsessnsunsestannnnecceceoniadleesesansentrsstarsennnastntnansninntesssinsunsnttstesunstasettisnanimnsteniranaastsssstvinarsinssssiineninsh|
;i

0%ytayaV3}
mb

«son?2

sy
oS)

Lh

 

LIBERTY EXHIBIT 1025, Page 5f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


Real-Time Litigation Alerts
  Keep your litigation team up-to-date with real-time  

alerts and advanced team management tools built for  
the enterprise, all while greatly reducing PACER spend.

  Our comprehensive service means we can handle Federal, 
State, and Administrative courts across the country.

Advanced Docket Research
  With over 230 million records, Docket Alarm’s cloud-native 

docket research platform finds what other services can’t. 
Coverage includes Federal, State, plus PTAB, TTAB, ITC  
and NLRB decisions, all in one place.

  Identify arguments that have been successful in the past 
with full text, pinpoint searching. Link to case law cited  
within any court document via Fastcase.

Analytics At Your Fingertips
  Learn what happened the last time a particular judge,  

opposing counsel or company faced cases similar to yours.

  Advanced out-of-the-box PTAB and TTAB analytics are  
always at your fingertips.

Docket Alarm provides insights to develop a more  

informed litigation strategy and the peace of mind of 

knowing you’re on top of things.

Explore Litigation 
Insights

®

WHAT WILL YOU BUILD?  |  sales@docketalarm.com  |  1-866-77-FASTCASE

API
Docket Alarm offers a powerful API 
(application programming inter-
face) to developers that want to 
integrate case filings into their apps.

LAW FIRMS
Build custom dashboards for your 
attorneys and clients with live data 
direct from the court.

Automate many repetitive legal  
tasks like conflict checks, document 
management, and marketing.

FINANCIAL INSTITUTIONS
Litigation and bankruptcy checks 
for companies and debtors.

E-DISCOVERY AND  
LEGAL VENDORS
Sync your system to PACER to  
automate legal marketing.


