
US006924790B1 

(12) United States Patent (10) Patent N0.: US 6,924,790 B1 
Bi (45) Date of Patent: *Aug. 2, 2005 

(54) MODE SWITCHING FOR PEN-BASED 5,526,023 A 6/1996 Sugimoto et al. ......... .. 345/173 
COMPUTER SYSTEMS 5,528,266 A * 6/1996 Arbeitman et al. 345/173 

5,533,147 A 7/1996 Arai et al. ................ .. 382/179 

(75) Inventor: Depeng Bi, ML prospect, IL (Us) 5,534,893 A 7/1996 Hansen, Jr. et al. ...... .. 345/179 
5,546,538 A * 8/1996 Cobbley et al. .... .. 382/187 

- . - 5,554,828 A * 9/1996 Primm ........... .. 345/173 
(73) Asslgnee' NEC Corporatlon’ Tokyo (JP) 5,563,381 A * 10/1996 Crooks et al. . 178/18 

. _ . . . . 5,566,248 A * 10/1996 Ulrich ............ .. 395/700 

( * ) Notice. SubJect to any d1scla1mer,~the term of this 5,583,542 A 12/1996 capps et a1‘ ~~~~ u 345/173 
Patent 15 extended or adlusted under 35 5,594,462 A 1/1997 Fishman et al. .. .... .. 345/2 

U-S-C- 154(9) by 25 days~ 5,666,113 A * 9/1997 Logan ............... .. 345/157 
5,903,667 A * 5/1999 Kuzunuki et al. 382/187 

This patent is Subject to a terminal dis_ 5,914,481 A * 6/1999 Danielson et al. ........ .. 235/462 
Claimer 5,960,344 A * 9/1999 Mahany .................... .. 455/432 

' 6,266,685 B1 * 7/2001 Danielson et al. ........ .. 708/141 

(21) Appl. NO.Z 08/784,212 * Cited by examiner 

(22) Filed, Jam 15, 1997 Primary Examiner—Bipin ShalWala 
Assistant Examiner—David L. Lewis 

Related US Application Data (74) Attorney, Agent, or Firm—Katten Muchin Zavis 
Rosenman; John S. Paniaguas 

(63) Continuation-in-part of application No. 08/543,786, ?led on 
Oct. 16, 1995, now abandoned. (57) ABSTRACT 

(51) Int. c1.7 .......................... .. G09G 5/00; 6096 5/08; A Pen-based Portable Computer System which includes one 
606K 11/00 or more pen-based Wireless interface devices that are 

(52) US. Cl. ..................... .. 345/179- 345/157- 345/169- adapted to Communicate by Way of a radio link to a remote 
345/173. 178/1801’, 708/141’ host personal computer or server. The pen-based Wireless 

(58) Field of Search ’ 345/169 157 interface device is adapted to operate in a pen mode and a 
mouse mode. In a mouse mode, pen doWn events are 
translated to mouse data and formulated into mouse data 
packets Which, in turn, are transmitted over the radio link to 

345/173; 395/700; 382/181—187; 478/18; 
235/462; 708/141; 455/432 

(56) References Cited the remote host computer or server. In order to enable the 
Wireless interface device to sWitch to a pen mode, one or 

U.S. PATENT DOCUMENTS more ink ?eld is created Within a container application. On 
poWer-up, the system comes up in a mouse mode. Pen events 

2 * g/g??seftail?' """""" " Within the ink ?eld cause the system to transfer to a pen 

53097351 A 5/1994 McCain et :::::"364/132 mode. Pen events Within the container application are trans 
5’327’161 A 7/1994 Logan et a1_ 345/157 lated into pen data packets transmitted over the radio link to 
5,408,250 A * 4/1995 Bier .................. .. 345/169 the remote host computer or server. 

5,485,171 A 1/1996 Copper et al. .. 345/160 
5,508,713 A 4/1996 Okouchi ...................... .. 345/1 37 Claims, 127 Drawing Sheets 

1 O 

1 00 1O 1 

"71 MEMORY 
112 {7 (J 



U.S. Patent Aug. 2,2005 Sheet 1 of 127 US 6,924,790 B1 

5 115 116 r 
1C; STYLUS 1110 3 5 r) 5 

\'7 E 5 E 
. - XMIT/ . XMIT/ ; : <I—I> CPU : 

MEMORY <1-I>CPU RCVR 5%; RcvR % 112 {7 (J ' ' 117 E 

113 DISPLAY 116 . ‘LNIEMORY 

108 
HOS'EI L101 

10o WIRELESS 
INTERFACE 

105 1 NoS SHELL DEVICE 
NOVELL, MICROSOFT 

<7 
1041 LINK LEVEL INTERFACE 

(001, NDIS) 11 

1061 WIRELESS MAC 1:181 3 
<1 

107m WIRELESS PHY 









U.S. Patent Aug. 2,2005 Sheet 5 of 127 US 6,924,790 B1 

mum. 
mmw PEN WINDOW 

EmHEDm Pzw>w Own=> 
owwl/ 

mmw 
EwnEDm P2w>w 0mm; 

All 

EmHEDm Pzm>m 2mm 

mqd 









Sheet 9 of 127 US 6,924,790 B1 Aug. 2, 2005 

1881a IQQFNIQ 1381a 1321a 1035a 18.212 IQWQEQ 18.912 IQWEIQ 1891a .6252 595a r3212 r0212 531a IQWEQ 1031a 53mg 1021a 1031a IQQNIQ v2; 

U.S. Patent 



U.S. Patent Aug. 2,2005 Sheet 10 of 127 US 6,924,790 B1 

mum. 

?? 
o 

5% W géééfll ~ l J 
w>Dm=2w umOSEw 

5O omO mmO wmQ BNO @NO mmQ vwO mwO 

ll 

mmm Gm 
mvm. 

mmm. 



Aug. 2, 2005 Sheet 11 of 127 US 6,924,790 B1 

hgbm: mi % w: .ME 
00m Qmx 20mm HQ 

Km. w_ mjm<w5mxmw m. 

//P Fnm mmm mmm. own 8» gm. min/Mg 

. M M M W wwm. 

./ ‘ - ‘ - - - - LE 

mmm mmm 

H 

E .3 0: mi n 
0: m; D: ma 

jii/ L222 , L H 

H 

Q N mLur QQML mom. H van/H H H H 

@: mm m: .wi 

U.S. Patent 

U: mm 



U.S. Patent Aug. 2,2005 Sheet 12 of 127 US 6,924,790 B1 

Fig. 12a 

1131 

PUCLK 
USY# 

32KIN 
14MHZIN 
KBCLKI 
KBCLKO 

HORST 
PWRGOOD 
ACPWR 
LB/EXT ACT 
VLB 

REFREQ 
BLAST# 
FERR# 



U.S. Patent Sheet 13 of 127 Aug. 2, 2005 

Pi , 

394 
966 

‘wk ,, 

V 392 

US 6,924,790 B1 

INTR 
OUT2 
ADSTB8 
ADSTB'16 
AEN8# 
AEN16# 

MASTER# 
MEMCS16# 
IOCS16# 
|OCHCK# 

HRQ206 ‘ 

SMIADS 

9 3 6 1137 

IOCHRDY 
ZWS# 

RING 
W SWITCH 

EXTACTN LC LK 
—-——— TURBOBUS 

LOCAL# 

5V_E I I 



U.S. Patent Aug. 2,2005 Sheet 14 of 127 US 6,924,790 B1 

Fig. 120 

SE 

am) 

(( /////// 
m2 m2 [ 



U.S. Patent Aug. 2,2005 Sheet 15 of 127 US 6,924,790 B1 

Fig. 12d 

Fig. 12 

Fig. 123 Fig. 12c Fig. 126 Fig. 12a 
1:13.122] Fig. 12d Fig. 12f 53.1211 



U.S. Patent Aug. 2,2005 Sheet 16 of 127 US 6,924,790 B1 

Fig. 126 W 

20m 30m 9.0m Nam. :0w 05m 00m w0m “0w 00m 



U.S. Patent Aug. 2,2005 Sheet 17 of 127 US 6,924,790 B1 

. 12f Pig 

DIX -221 
MA[O..10] 

450 



U.S. Patent Aug. 2,2005 Sheet 18 of 127 US 6,924,790 B1 

PCS P37 

SCLK206 
TMRCLK 

SCLKZO 
TMRCLK 

REFRESH# REFRESH 

SBHE# 
IOH# 
IOW# 

MEMR# 
MEMW# 
SMEMH# 
SMEMW# 

AEN 
BALE 

SYSCLK 

RSTDRV 
RSTCPU 

EADS# 
RDY# 

BRDY# 
IGNNE# 














































































































































































































































































































