XFree86 Video Timings HOWTO ßZÌ

őï: Eric S. Raymond <esr@thyrsus.com> Ëï: ÅĲ <pxun@163.net> 4.4Ì,2000O3‘13^ŸË˝W^˚: 2000O4‘1^

ÍZàŰÝAć‚ľfflŢîŸ/Ţî Ýà)_űXFree86ìÝßPŢ.XFree86sŢÌĺ3ŚâÝĲ?Ý ˛Ì,İ|gH´9óÝýãà);ÍZÝxŁàH3y‚{P»Ţî T&ðľĎÝ{˝W˛§JßP Ţ.ÿôİ|QÃŕÿàkvideogenĳSSWßPŢ,TàxvidtuneĳÑ;HÊ)ŕÝŢî ÝØËýãß P. ê´ 1 ź.ÎĂ 1

2 ïą 1

3 ŁŻŇÕ˛Ì 2

4 Ţî ğø˛ő 2

5 ÝŁnyŢî õŢîŸÝÃÍ›ţ 3 5.1 Ţî !Mȷč . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 5.2 Ţî Ýȷť . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 5.3 ŢîŸÝF‘Ö . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 5.4 9řÃÍÝÙŇóAfflŒ%Ć . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6

6 EÃÍ*!}ÝŁÕ 7 6.1 nyȷť . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 6.2 !MȷčõÓśč: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8

7 gH-Ù‘ÝJÉ 9

8 D; mO 10

9 ŇÕ¡Ý´ˇ 10

10 ”õ!M«] 11 10.1 Ţ!M: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11 10.2 İ!M: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12

1. ź.ÎĂ 2

11 VÀ|îDą 13

12 ÄŮ,ŻŕÝŢî 14

13 ÿàâŢßP 15

14 ő^Ň 16

15 ŁX%éőÞ 16 15.1 %é’ĳT’§ÉŻ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17 15.2 %é’îT’ìÉŻ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17 15.3 %é3i£õkà]’KH´ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17 15.4 %é3i£]’Hť(Hê) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17 15.5 %é3kà]’HŊ(Hy) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17

16 0ŒŢî ľP 17

17 l` 21

1 ź.ÎĂ

ÿà39ĚÝC],Ä6ŁŢYHś˛.¯’HŢî øŇÃď*!o‘,İ»ž!‘JıŢî õŕ Ł‚.å\12 (ÄŮ,ŻŕÝŢî )ŞãŊÞÝÊŒ*>.ãyÄŮ,ŻŢî ĆCWEŕTŕÝŢî ÝJıÎŕÝőÞ.

ÍZÝtśÌÍİ|3LinuxZ˝Ň“ <http://metalab.unc.edu/LDP>çř0Õ. Žà#.Ýą,1Ýõ;˙ŸÈs?esr@snark.thyrsus.com.ŽŁ.ťOŁXľĎŢî őÞÝé~‚ ˝sĳ,9øĘwžˇĳ&Ý‘ ňČŕťT — ny9ÍxÞ&XáĳÝ“K‹B39ĚÝ. Ëě:usĺ˚ćŸËb`fi˛,Ž;áËïpxun@163.net.ňËïEy.ËZTæZ/ffiXCWÝ˚ćł ťŒÃŘ˚ć.˚.

2 ïą

XFree86ĘŹ .&àVgHÍŢî~-Ù,´Ć`<t8;2ÿà‹bÝ{˝.ÍZŇ%Qŕ.žğø SSWŕŁ‚Ý‘«Â|t8;2ÿàŕÝŢîŸõŢî .

&ÆÞèŇŒËÿ-ÙžżÝ]ř,Qą’ŕ"îğøãÃÍ’Hffi»@MŐŹ,àÕ§ŇÐ)ŕýæÝ ’H. AŇŕ‹BbÝŒËÃÍİ|˛őÝßP(ľ¡ÎAŇØËïfflLÝVESAßP»%ffl2Ţî,ňĺŒË ßP%é’§T’ĳÉŻ,Tï%éHˇTH´)ŕİ|à#å\9Œa15 (ŁX%éőÞ).9žQÃŕ Ñ;‘«Â|¿ÕľĎÝ[Ň.

3. ŁŻŇÕ˛Ì 3

AŇHĎ˝ąÏŒg˙áX‘ŢîČB,ŁČfflŕmŁEXbÝßP’H˙Ţ§J;ô&´I5ßPŢ ›»’HÎÑ@Ý,wÎ$ż4-ÂÎÊ)ŕÝ{˝ÝŒŢ.ŕTŇű’CTRL’-’ALT’-’ˇ"8+’3Xb ‹BHĎÝßP ÇŢ6ð.AŇÍıŒřßP:RĳÑð,Őt640x480ÝŒŢšěÕ*ÍĂXbß PŢ,lã9ËßPÎÍ˛ő.AŇİ|,čĆĲ*ÍĂ£ËßPÝěÕÐ,żA|Ţî »˛ğÝȷčž ŢÝØŒ800x600ßPõØŒ1024x768ßP.

?9ÝQÃÑ3¡W˙Ţ.3ââsŢÝXFree86 4.0ı&9,Ż-«ßsYźDDC,ÇVESAÝ Display Data Channel(ŢîóA;ĳ)Ř».¯DDCkþą,Ţî ŒåXFree86ÿ»Yź%ĆßPŢ..Ćŕÿà 4.0õ˚ćt»SSőÝŢî ÝŢĲİ»˝“Ä˙Ţ˚ć’H.

3 ŁŻŇÕ˛Ì

AŇŕbŒňYźÇæÇà!oÝfťśÝŢî (1996OT|ąÝ),ţb^žÿàread-edid-«ĳŞãŢ î ÝÙŇóA“ň‚ŕÕŇßPŢ.Žp„ <http://altern.org/vii/programs/linux/read-edid/>.

´XFree86 3.2ffi»,XFree86èžŒÍXF86Setup(1)-«,»ĲŊŐ2ø!PSSWŒËİ|˛őÝŢî ßP,à¡à#E}jìÝŢî‘«Â..Ć3´9ó›ţìŕmŁÕŇŒËÃÍÝŢî ßP. 5ÝÎ,XF86Setup(1)bŒřğŒ;ÿw»I¡t{1280x1024ÝýãŢîßP.AŇŕbŒňP»&ð {ÝŢî ,İ|Yź1600x1200T?{5ïč,)mŁŢŇÕÃÍŢî ßP.

bŒÍKDEÝ˛ÌğKVideoGen <http://without.netpedia.net/kvideogen/>,»´Ţî õŢîŸÝ ÃÍÙŇóA“ıŇÕŇßPŢ.&ŐŹÄàÿSSWßPŢ,ň^b@jŐÿÆ.ěŇÿÝHorizontal Refresh Rate(i£Óśč)õVertical Refresh Rate(kàÓśč)ćó^&ÆìńàŰÝŢȷ(HSF)õİȷ (VSF)âLÎ8!Ý.Horizontal Sync Pulse(Ţ!M«])Â:ĳĳ|mJŇÕÝŒÍ!M«]ÝťŮ,Ň ˛ÌČfflî>žHGT1õìłžHGT2ÝÂüffl.AŇŕáĳŢ!M«]ÝÂ,ÿàþ6ÂfťH“.

t»ÌÍÝXFree86èžÝŒÍ˛Ìğxvidtune(1).ŕĲİ»sĺ3?Őõ§JŢî ßP‘ÿ8¯b à.ffi»ÿžŇĺŒðČSSSS%ÝnyÑ@ÿàİ»0lŤŇÝÊŒ.AŇŕ~Þ2@~ÍZň.ž xvidtuneEŢoŠ)ÝóCeąĆ“ÝŃŮ,ŕÞ»b[2ĘŤ*T2ÿàxvidtune. AŇŕbxvidtune(1),ţ»">2?ŐśÝßP,àÑ;XgHZ˝,#Ńàě@ŻXĘŹ .ĺš ,XFree86.&ŕ3XconfigfflLÝ!ßPfi à#"6ð(ãåXFree.manŞßŊÞč]).ÿà9Ë»æ İ|;6ŕÝ´„˛ő!¯ŕŁ?ŐŒËśßP‘,ŻÿŒÍřŒÝßPýBň.ÿęŔÕ#"6ðzŐ ÝÏ˛.žìŒË‹áÑðÝßPő‚4-Â,¯?ŐÝßP˛ő‘İ|[/Ĳ.

3#»ÍZŤ˛Ý2],&ÆŚâÝŒÍ’modeplot’XÍ(script),ŕİ|àĳőSS&ËİóßPÝßa‘ a%.ÿà#QÃŕSSWßPŢ,ňÿİ|Qŕ??2ğŁfflLÝćófi Ýn-.

4 Ţî ğø˛ő

ÝŁŢî ğø˛őEyğŁ3XconfigZ˝!Ý¡Tpá%ĆÂÎİþKÝ.čřÂffXFree86Ę Ź àyEŢî ˙Ţt9ůfflŒ.

Ţî àİ|-‚ÎŒ=ŹÝ˛ÜFĳSSWŒż%é.9řF´ĳÕ§4»ȷWŢ.9řŢ´îÕì4» ȷW%é.¯Ţî /IëæŚ&sŒ@é~Æ39řFî,ţsŇÝ˛.‚Ýÿé~@|8ĞÝ‘ âÆ3NÍFî,é~@|ŒËŋffl%n3ŇKî´ĳÕ§+à,Ì‚˛Ü.

&Æ1"İ|-‚ÎŒ=ŹÝ˛ÜF".‚9ř˛ÜFň@jETÎğł˛F.Îğł˛Ff˛ÜF? ˇ — ÿÆÄ69ø,ÍJŢî žbŘěÝiò%ø[Ň.˛ÜFÍ@Îßa,Ż*rÝ2ø,Ţî‚ű }Ü4»ÝFwÎ.‚*rıÝ)ÂõŔÂÎ!JĆÞÞ2 âÝ.

+à%nR»yŇKÝĳîŊ,3ŇKîžàa’§,ÉŻ‘ŒàŕŁ"ìH"(ìH´ŮHˇ|ŃİÆ D).Qąé~@«/ŇKÝĳ\,ffi»yśÝŒŢ.śÝŒŢéÏŒŢŒø´ĳÕ§+à.9%n\2ě ÆàÕŢî t9ŒŢ+à˝.Qąé~@´Ţî ÝĳìŊ(?«+àuĎg)ÉÕ§îŊ,Ň%nê„ gffi».

9ËßPbŒÍŐËğâŢ+à:3ÏŒÍŰ¡GGNËŢıÝŒŢff+à,ÍşÝŢ3ÏÞÍŰ¡–ff +à. é~@3Ţî ĳîŊffi»+àÎŒ¡Ýffi».¯é~@´Ţî §ìŊ„gÕ¿ĳîŊ‘9Œ¡ţŤ @Ý.ŒÍ¡Îãé~@3Ţî î´îÕì+àÄÝXbÝŢxWÝ.

AŇ3+à¡‘é~@ÀÎsŇÝ,Ţî îXbÝFKžffï).ž¡ŇKÝ\‘ţžbA\.3ŇK Ý\‘%éţžŐȷ,.‚é~@ĲpfflŒčĚ.‚Ý3KŐȷ,ž¡ŇK\‘ÝFžffé~@ï)(. ‚é~@ffnTÝ),ĆvÇÿbé~@sŇňĳ’ÿÆ)žï).9ø,Ţî ÝİÚă¡ţ3KÝ. ĺŒ˝ŁğŁÝěŁŕ›Î,¯İÚă¡ı^bFff+à‘é~@žğĆø.é~@ï3Ţî Ýĳ§\ ‘Ý‘ ày.é~@´§\‘É/ĳ\‘.é~@ï3Ţî Ýîì\‘Ý‘ ày.é~@´Ţî Ý§ìŊÉ/ĳîŊ.

ŢîŸőSS*r,ÿŢî (ţïŔßÕÝÝŚ)sŇé~@Æ3NÍFîőSS%é.;ÄőSSŒÍğŢ! M«]Ý*r,ŢîŸôfflŒć‘Ţî .é~@´§\É/ĳ\.3NŒŢŤ@‘őSSŒÍŢ!M«] .3NŢŤ@‘ŇĺŒÍŢ!M«].ŢîŸőSSŒÍİ!M«];áŢî .é~@ÉÕŇKĳîŊ .3#»NŒ¡Ť@‘őSSŒÍİ!M«].

3Ţ!Mõİ!M«]fiG^fią,Ţî KmŁbŒðyÝ‘ |ŕé~@ÝŻH»%ffl.AŇé~@ »%ffl,%éôÞ%ffl.

ŁÝŁ?9*>,Žp„éÚ^Ţî Ŕż-Ù <http://fribble.cie.rpi.edu/~repairfaq/REPAIR/F_ deflfaq.html>.

3ìŒa,&ÆÞ/ĳàfflL,2PõożĳDą9řÃÍæğ|QÃŕÿàÿÆ.

5 ÝŁnyŢî õŢîŸÝÃÍ›ţ

3Ñ;Œ4XconfigfêG,bŒřÃÍ›ţŕmŁÝŁ.ÿÆÎ:

• Ţî ÝŢȷõİȷó4

• Ţî Ýȷť

• ŢîŸÝ,Ż‘Öȷč,T"F‘Ö"

5.1 Ţî!Mæč

ŢȷţÎNJŢî »i£+àÝŢó;ÿÎnyŢî ÝŒÍtěŁÝÙŇóÂ.İȷÎNJŢî é ~@»3kà]’ĳ/ÉŻÝgó.

!Mȷč;ð»3Ţî WĽÝ*!}řı.İȷÂÎl2|Hz(NJø˚ó)ýffl,Ţȷ|KHz(NJ ûøó)ýffl. ;ðİȷÝoŽ350Õ150Hzfi ,Ţȷ331Õ135KHzfi .

AŇŕbŒň9ȷ!MŢî ,ÍȷčžŻŇŒÍoŽ.ØřŢî ,LÍÎśjlr,b9ÍüfflÝȷč .ÿÆô»˙ŢgH,ňŕÝİó4žŘ}åğyŢî ÍŰÝ*ľP.‚tů5ïčgEóCt{Ý ȷč.ňvŁˇT — Ő%EŒňüfflȷčŢî ’H{yÍ’Ň!}ÝȷčžĲffi|2łûÿ.

ÍĳPÝ\˚ÌÍ3ÄŮ,Ż9ȷ!MŢî ]ń8¯ŤÁ,,ÿÿÆøÄÍ(LîÝt{İȷ|Şß ??ÝP».č|ąÍĂSS’&ÆĳŇÝ?9ğãŒ.9ËĘř;&ÆÞ3ìńa;12 (ÄŮ,ŻŕÝŢ î )ıąC.

5.2 ŢîÝæť

Ţî ÝȷťTŇŚÀ3WĽÝ*!}řı.AŇ^b,::Ţî Ýt{Üffl5ïč.ő‚ŒÍBŹ řJ,9ĚĳŇğø.ÿÆż;‚ȷťÝčŇÂ(´Ćż;‚ŕİ|ÿàÝF‘ÖÝ´lîğ):

640x480 25 800x600 36 1024x768 65 1024x768âŢ 45 1280x1024 110 1600x1200 185

5-1Œŋ,9ù“}^%ĆSSéÝ;9řÂwÎ3ýãXFree86ßPóA0ıNË5ïčÝtśF‘Ö Ć‹(tąÝŒÍżš,Î&àæÂřĆîÝ).@jîŕÝŢî ȷťĲİ»{yÿ3t{5ïčìŁO ÝtˇÂ,X|ŁHTĲŐŒÍ{uĎMHzÝF‘Ö.

ôŽěŇEV65MHz|ìÝF‘Öĳ1,ȷťĲKÎŒ4bÅ(Ý.ô.EyŒùSVGAŢîŸõ´9ó {5ïčŢî ĆŐ,ŕğĆôž¿ÕŢî ȷťÝğÂ.ì»&4Îż~:

lr æť ---------- ------ NEC 4D 75MHz Nano 907a 50MHz Nano 9080i 60MHz Mitsubishi HL6615 110MHz Mitsubishi Diamond Scan 100MHz IDEK MF-5117 65MHz IOCOMM Thinksync-17 CM-7126 136MHz HP D1188A 100MHz Philips SC-17AS 110MHz Swan SW617 85MHz Viewsonic 21PS 185MHz PanaSync/Pro P21 220MHz

#ŃśjŢî 3ÍÜffl5ïč;ðôžHåğyȷť.NEC Multisync IIÎŒÍĲ?Ýż~ — űï Í*!}#Ń»Ţî800x600.ÿw»Ţî800x560.E9øÝś5ïčŕmŁ{ÝF‘ÖT´Ýȷ ť;T&ŕİ|ĘÕt?ÝÎ32MHzT36MHz,ËïÒŇŢî ÝÜfflȷť30MHz)HG. 39ËÍ,Żȷčì,ŕÝŇK%éô&^bğT¿ÕÝčĆzü,ň%éš„ŢQİ|#å.AŇNEC Multisync IIȷť»{y36MHz¯Q??.ňEû;˚ŹéZÍ_ìĆŐ9ÎĲn"Ý,wŁ-¡Ł Ţ¡ÕCWŘě%éŐȷÇİ(AŇ9øŕÝ£—žñÑŒåŕÝ).

5.3 ŢîŸÝF‘Ö

ŢîŸWĽÝ*!}ř;ðžŒåŕŇŸÝt´F‘Ö(čÎĳNJÖŢîŸ»űÕŇKîÝ¯ôÀ Íó).

AŇWĽ^b94*>,XĘŹ İ|‚ŕãŇ.t»ÌÍÝXĘŹ “KYź –probeonly ó4,İ|Ţî Ň94*>Qą[Ň,à¡ËÑ@ŻXT;ŐŢîßP.

ŇŕÝX^b –probeonly ó4ôŁHT.ÇÿXÅĲÝŕÝŢî ,ÿ)ž.ŒŢny‘ÖõÍÿý0 Ý*>Ţî3ýãíŇî.AŇŕ.9f*>ěffl’ÕŒÍZ˝,ÿžff1Dìĳ,Çÿŕßě@Ż |/ÕfflŒň.

"ãÝŤŇT@Ż*>:îĲTŇvń|ìîżfiŒ:

AŇŕÿàXFree86: (Ëě:|ì‚ŇKíŇ,—-ì‚ŇKíŇÝŸËõ1Ă)

Xconfig: /usr/X11R6/lib/X11/Xconfig

--------------------------

XgHZ˝X3ŋ5

(**) stands for supplied, (--) stands for probed/default values -------- --------------------- (**)Ć“èžÂ (--)Ć“l?Â/þ6Â

(**) Mouse: type: MouseMan, device: /dev/ttyS1, baudrate: 9600 -------- ---------- ---- ´ývl ´ý’nZ˝( ^Źý;G>č

Warning: The directory "/usr/andrew/X11fonts" does not exist.

Entry deleted from font path.

(**) FontPath set to "/usr/lib/X11/fonts/misc/,/usr/lib/X11/fonts/75dpi/" -------------------------------------------------- CŻŋ5

(--) S3: card type: 386/486 localbus ---------------- ŢîŸÀavl

(--) S3: chipset: 924 --- ˇn/ --- 9Î@6Ýˇnlr;ŒË86C911fiGÝlr

(--) S3: chipset driver: s3_generic ---------- ˇn/,Ż-«

(--) S3: videoram: 1024k ----- ŢîŸî¡c]/D(7ÌŢD)Ý´ˇ

(**) S3: clocks: 25.00 28.00 40.00 3.00 50.00 77.00 36.00 45.00 (**) S3: clocks: 0.00 0.00 79.00 31.00 94.00 65.00 75.00 71.00 ------------------------------------------------------ |MHzŇÕÝİàÝ,Żȷč

(--) S3: Maximum allowed dot-clock: 110MHz ------ ȷť (**) S3: Mode "1024x768": mode clock = 79.000, clock used = 79.000 ------ ------ 1024x768ìßP‘Ö

(--) S3: Virtual resolution set to 1024x768 -------- ÌaŇK5ïč

(--) S3: Using a banksize of 64k, line width of 1024 (--) S3: Pixmap cache:

(--) S3: Using 2 128-pixel 4 64-pixel and 8 32-pixel slots (--) S3: Using 8 pages of 768x255 for font caching

AŇŕÿàSGCSTX/Inside X:

WGA: 86C911 (mem: 1024k clocks: 25 28 40 3 50 77 36 45 0 0 79 31 94 65 75 71) --- ------ ----- -------------------------------------------- | | | |MHzŇÕÝİà,Żȷč | | +--ŢîŸî¡c]/DÝ´ˇ | +--ˇnlr +--XĘŹ vl

ěŇ:(AŇİ»ÝŢ)3^ áìŘˇą–˙Ţl?..‚XÎŒÍTà-«,ÿÝ‘«ÇŢž^Â8þŻ ]M,CWîŰÝóÂã@.l?£gÌDóÂÎÍ%ffl;AŇ%ffl,nTŒř˙-àÕóÂ%ffl.´ ýF»˙-,AŇbÝŢ,ľ¡İ»ŕŕť?(´ýF»˙-ELinuxàVĆŐÎgpm,ESVr4àVĆŐÎ mousemgr).

‚Ý–ź‘Öl?Ýã@P,ŕTŇűì‘«Âň.ÿÆő‚‘ÖòPÂwÕŕÝXconfigı — 9ø 9ŒÝ‘«ÇŢňŻffiXŒ¯İ|ŐÝ‘ÖÂÝã@zŐ.ÿàîńż~ÝóA: wga Clocks 25 28 40 3 50 77 36 45 0 0 79 31 94 65 75 71

3Řˇ{ŮŐ;Ý-Ùî,9ô&İ|Qŕ–źSSéÝX@Żť?.bİ»X@Ż‘,.-ÙÝŘˇĆŞß ý0Ý‘«Â,yÎ»3ÍgHóA0ı0ÕŒ4<gÝF‘Ö — T0Õý0ÝŒ4!

5.4 9řÃÍÝÙŇóAfflŒ%Ć

Ţî Ý!MȷčoŽ,^ŢîŸÝF‘ÖŒR,XfflÝİàÝÁğ5ïč.ňã,Ż-«XfflE{˝Ý »æ£àÕ%Ć-Ů.Œ˚Ň¿Ý{˝à)Q^b!ø»ČSSŤŇÝ’n,Ż-«ÎEȷþÝŒËŊ ð.ĺŒ]ń,bŒÍ0»Ý,Ż-«ň{˝»æ8Eť3ÝŢ,ŕţ»ĳİ»2ţ&{˝Ý»æ.9Î XFree86Ý’Ňx0ďŔ.

ŕTŇ.ŕàÝF‘Ö^Ţî Ýȷť8<g.QĆ,9ÎbĲ´ÄPÝ — ŒřŢî »øŇȷťýÌ Â30%žŢ.9ĚÝś˛3yøŇŢî ÝÜfflİȷ;&Æž3ìńŊÞDąÿÆ. Łȷťÿŕ»3&Ëİ»ÝgHıőŇ?Ă´ÝóC.ÿžÅ(Ţî Ý%éš„(LÍÎŁˇÞ;Ý züŮ).

6 EÃÍ*!}ÝŁÕ

9ŒaŁÕîŰ*!}ÝâL,õÍÿŒřŕmŁÝŁÝŃŮ.ť›ÎfflL.#¡3À=ıÝÎ&Æő ŇÕ‘ĳĆÿÝŐ„(.

Ţȷ(HSF)

NJi£+àgó(ŇîŰ). İȷ(VSF)

NJkà+àgó(ŇîŰ).ěŁP3yÎÓśčÝîğ. F‘Ö(DCF)

?ÑPÝ“Ű,’,Ż‘Öȷč’;ŢîŸÝþMTDfflMŻ Ýȷč — NJÿ»sŇÝt´Fó. ȷť(VB)

ŕ»ĲáÕŢî ÚȷíávŢî/ffi)İï¡‘Ýt{ȷč.AŇŕÝŢîŸőSSø˝)ÜÝ %n,ÿÝtśȷčÎF‘Ö(DCF)ÝŒŰ,X|ğąîȷť´ DCF/2 ffi»–bŇL.QĆ,‚Ý3 Ţî %éıŁˇÞ;bİ|#åÝzüÝŢî,ŕ»ŕÿśyt{F‘ÖH9,{yţ??.

¡ff(HFL,VFL)

i £ ¡ ff (HFL)Î Ţ î é ~ - + à Ś À İ Ň Ý ĳ § \ & 3 / Ý i £ Œ Ţ Ý F ó .k à ¡ ff (VFL)ÎŚÀİŇÝîì\&3/ÝJÍ%éÝ+àŢó.

ŇKÓśč(RR)

NJŕÝŇKěiÝgó(9ôğ"¡č").ȷčœ{œ?,.‚İ|3Kn–.60Hzţİ|Ý,VESAý ãÝ72Hzţ??. 9øÕŇÿÝÂ RR = DCF / (HFL * VFL) ěŇ5ÒıÝűŤ^Ţî ÝİÚ5ïčŒø,Œffl}Ł´F.&ÆÞ3ìńýÕÞ;. ;ðâŢßPĳŇÝȷč(é87HzâŢ)@jîÎŰ¡č:EÎlÝŢî JÍŇK:îĲ´Ãbč øÝn–ȷč,ňNŒŐŢwbŒŰÝgóÓśÄ.

‚ÝŇÕÝ]-&Æ.âŢ+à|Í“¡č(Óśč)ŇÕ,ôţÎ43.5Hz.âŢßPÝ%éš„Ł? y8!“¡čÝ@ŢßP,ňĂŢ-y“¡čĞyÍŰ¡čÝ@ŢßP.

6.1 nyæť

Ţî ŒCďĞK|{ȷťőĚF.‚ȷťğŒÝŇKÝ)ŮõŚýŐ;ÝÞŮ.{ȷťŇæ¡İ|: Õ?ˇÝÞ;.

Ţî àé~*r3ŕ£GÓĺŇ%é.9ř*rŒËãóCȷPżŐ‚ßaȷP,ÀÎ|őȷȷPíá Ţî .ÿÆİ|:őãĲ9ŊŐőȷà)ĆW,NŒÍŊŐőȷKbŒÍüfflȷč,Ĳ9Î3MHzoŽ ,żA,20MHz,40MHz,T#Ń70MHz.Ţî Ýȷť@jîÎĳÿ»ťË2ŢîÝȷčt{Ýßa*r. &Æĳ1,ȷťxŁő‚ŒÍ»ÿàÝt{F‘ÖÝ»ń^cF.

6.2 !MæčõÓśč:

Ţî îÝNŒi£+àŢwÎ+àŒ¡ffŮÝİÚI5.3˚ć‘ÑŇKî@jwbŒÍF3),ň3 ŢÈ"ÝÓśčìŕ£—ÝÅ¯şÁÿŕ»":"ÕJÍ%é.

ìńÎŒřQÃğŁÝîŇ%:

_______________________ | | ŢȷÎŢî |->->->->->->->->->->-> | é~@N | )| J»à0Ň |<-----<-----<-----<--- | %nÝgó | | | | | | | | |_______________________| _______________________ | ^ | İȷÎŢî | ^ | | é~@N | | v | J»à0Ň | ^ | | %nÝgó | | | | | ^ | | | | v | | ^ | | |_______|_v_____________|

BĲ@jÝ˛Ü+àÎêßĲåÝZCȷ%n;ðŐfi,é~@´ĳÕ§!‘´îÕìÉŻ.

ĺ3ŕİ|áĳF‘Öõ¡´ˇ^ÓśčÝn-Ý.qAfflL,Œ>+(Hz)ĳNJŒÍø˚..h,AŇi £¡ffÎHFLĆkà¡ffÎVFL,čĆń‹JÍŇKŁb (HFL * VFL) ÍF..‚qAfflLŢîŸNJ sŇDCFÍF,X|ĲŢQŢî Ýé~-´ĳÕ§ň´îÕì?Æ+ÄŇKNJ DCF /(HFL * VFL) g.9ţÎŕÝŇKÓśč,.‚ÿţÎĳŕÝŇKNJff?ś(´ĆffÓś)Ýgó!

ŕÄ6ğŁ9ÍÃF,–»űÊ)ŕmŁÝØË]P?;5ïč’Hğcn–.

EčřğŁ%é8yğŁZCÝSS,9ĚbŒż%:

7. gH-Ù‘ÝJÉ 10

RR VB | min HSF max HSF | | | R1 R2 | | max VSF -+----|------------/----------/---|------+----- max VSF

| |:::::::::::/::::::::::/:::::\ | | \::::::::::/::::::::::/:::::::\ | | |::::::::/::::::::::/:::::::::| | | |:::::::/::::::::::/::::::::::\ | | \::::::/::::::::::/::::::::::::\ | | \::::/::::::::::/::::::::::::::| | | |::/::::::::::/:::::::::::::::| | | \/::::::::::/:::::::::::::::::\| | /\:::::::::/:::::::::::::::::::| | / \:::::::/::::::::::::::::::::|\ | / |:::::/:::::::::::::::::::::| | | / \::::/::::::::::::::::::::::| \ min VSF -+----/-------\--/-----------------------|--\--- min VSF

| / \/ | \ +--/----------/\------------------------+----\- DCF R1 R2 \ | \ min HSF | max HSF VB 9ÎŒżû;ÝŢî ßP%.%îx~ŢîF‘Ö(DCF),y~Ć“Óśč(RR).%îÝpĘă¡à0Ň ÝŢî ÝľP:ă¡/ÝNŒFKÎŒËİ»ÝŢîßP.

ýB‚’R1’õ’R2’ÝàaĆ“ŒÍüfflÝ5ïč(żA640x480);ÿÆiŇÝğø;ÄF‘ÖõÓśčÝ Ĳ9!à)ĳ@ĺŒÍ5ïč.R2aĆ“ÝfR1?{Ý5ïč.

.&ă¡Ýîì\&ÎĆ“İȷğÂÝi£a.ȷťÎF‘ÖÝîğ,.hãŒf3§\ğŒÝľPă¡ ÝkàaĆ“.

316 (0ŒŢî ľP)ŕ»0ÕŒÍ-«Qŕ‚Ł‚ÝŢî à0^hvńÝ%(ňbX%ȷ&ń,?? :).čŒaDąÝbűÝI5;ãŢȷÝğŒĆCWÝ\&ÝSŇ.

7 gH-Ù‘ÝJÉ

àĺšÝ]P::&Æ3îZßŇÝ2P

DCF = RR * HFL * VFL

ðŐfi,ŕÝF‘ÖÎüfflÝ.ŕ»qA9ÍF‘Ö?;Óśč,i£5ïčTkà5ïč.AŇë4ıÝ Œ4ę´Ý,ÍÿÝŒ4TË4Ä63K.

ěŇ,Óśč»´yŢî Ýt´İȷ..Ć,Ey˚ć3ŒÍľfflF‘ÖÝľfflŢî ,bŒÍ»ú ŒśyÝtˇÝ¡ffűŤ.

3 ó C ŕ Ý ’ H ‘ ,B Ĳ :A Ň ŕ . Ó ś č (RR)’ H ß H ś ,ŕ Ý Ň K ţ ž n – .ŕ ÿ 1 ź 3 60Hz|î .72HzÎVESASS^˛-.ýã.120HzÎł˛Ýn–ȷč;AŇŕEhfťAŐ,ţŁ1źÍ{yhÂ.

8. D; mO 11

n–žÿ£—Ĳ¿z,ÇÿSSv£—bÊTPĆv&SSEÿÝ \æbĲ´Ý-š.AŇ|90ŮÚŊńE ¡Ţî ,ÿàAŚÝeßõÝŚEf>ĂÝGß,śÕıĞ)Ů,ŃK45Hzŕ*–*žÆßřÊ.

ŢìńÝŘ}?Ő:àxterm -bg white -fg blackÆffiŒÍöçeßõAŚGßÝxterm,ÿÿU´Õń ‹JÍİÚă¡.ĺ3.Ţî Ý)Ů§Õt´ÂÝ3/4,Ù´Ţî żffi.Ő¡´^ŹÚŢî (sìA ŐŮ?{ÝšŽÚçnÞiőà).AŇŕ^bŐÕ˚ćn–Tn–-ŮÎİffi Ý,čĆ9ÍÓśčE ŕÎÊ!Ý.ÍJŕt?’HŒÍ?{ÝÓśč,.‚9ËŰİÚÝn–žĲ>ÿŕ£—¿zňŕŕÆß fiÁ,ÇÿŇK3ð!ÚŊ:îĲÎÑðÝ.

EâŢßPĆŐ,n–Ý›ţţäy?9Ý.ô,żA¯GÝkà5ïčõ@jŇK/ffi.X|à#ŐŹ ŒìÏ.İÎŕž„TśyV85HzŰ¡čÝ.

X|ŕ&Æ-‚ŕ‹BóÝŒÍİ#åÝtśÓśč.3óCi£¡ff(HFL)õkà¡ff(VFL)‘,ŕÞ bŒř^ŻÝè .

8 D; mO

İàÝ¡c]/DžğŒ3ýŚTvŮùŢî î»¿ÕÝ5ïč.3wbAçËŚĆÍ ^bvŮŊ yŐ;ÝŢî îÿ´Ã^b%ĆÅ(.

E256ŚŢîĆŐ,NÍİÚFmŁ1C;Ţî/D.9ÍC;ŚâÝXfflŇFğøãRäăà)SSWÝ *>.ŁáĳmŁÝŢDó„,àNŢİÚFóű|İÚŢó.EŢî5ïč1024x768ĆŐ, 1024 * 768 = 786432,ţÎŢî ÝİÚFó.3NF1C;Ý›ţì,9ôÎŢîŸmŁÝŢî/DC;ó. .h,Ţî/DmOŒfflţÎ (HR * VR) / 1024 KC;ň’îüá(hżıÞ@ÂÎ768K).AŇŕÝŢD 9y@jmO,ţbÜšÝŢDàyÌaŇKŁŻ.

QĆ,AŇŢîŸîwb512KŢD,čĆţ»ÿàŇ5ïč.Çÿŕb?ÝŢî ,^bŢÈÝŢî/ D,Î»sìŢî Ý»æ.ĺŒ]ń,AŇŕÝSVGAŢîŸb1‹ŢD,ňŕÝŢî Ń9»Ţî 800x600,čĆPąAćŕô¿Õ{5ïč(ãå13 (ÿàâŢßP)0ŒÍİ»ÝĆ=]ř). AŇŕÝŢD9ymOŽŁHT;XFree86ž;Ä.&ŕŁŻŇKİÚăĳ£à9řŢD(ãåXconfigZ jnyÌaŇK´ˇÝćóI5).ôŽBĲŒs512KŢDÝŢîŸ@jHĎÝŢDÎ512,000C;,Ć Î 512 * 1024 = 524,288 C;.

AŇŕÑ3àŒsS3ŢîŸžŢX/Inside,ňv~Ň å16Ś(Néô4Ż),İ|3Xconfigı’HŚýŊŮ ‚4,b[2.ŢîŸ»˛ğÝ5ïčŔź.żA,Ñð»žŢ1024x768x256ÝS3ŢîŸ,ŕ»ÿÍžŢ34Ż ÝŚŊŮÝ1280x1024x16ì.

9 ŇÕ¡Ý´ˇ

ÊŒ:9Ë]řÎ‚9ȷ!MŢî @~ŇĳÝ.ÿT&ô»àyüfflȷčŢî ,ň1SSŒfflİ|!

ffi»‘;ÄF‘Ö(DCF)t|ŕİàÝt{Ţȷ(HSF)ĳßÕŒÍi£¡ff.

żA;Č’ŕbŒsSigma Legend SVGAŸ,F‘ÖÎ65MHz,ŕÝŢî ŢȷÎ55KHz.čĆ(DCF / HSF)ß ÕÝóCÎ1181(65MHz = 65000KHz ; 65000 / 55 = 1181).

ĺ3Î&Æ”ÝÏŒM.ŕŁ.9ÍóCüá‚t#»Ý8Ýźó.EySVGAõS3ŢîŸÿàÝVGA{ ˝fflŒ 9MÄ6˙Ţ;ÿÿàŒÍ8ŻØD ,„ĳÉ3Ż,.h@jÎŒÍ11ŻóC.ÍÿvlÝŢîŸ

AATI 8514/Aô&^b9ÍŁO,ň&Æáĳ,Ćv9ÍÑÑžbffiı.X|.)àÝi£¡ffÂ’ ìüá‚1176.

ÍóC(DCF / HSF üá‚8Ýźó)ÎŕİàÝtˇi£¡ff(HFL).;Ä’H!M«]őSS?śÝŢȷ (HSF)ŕ»Şß?ffÝi£¡ff(HFL)(´Ć,ŇKîİb?9Ýi£F).ňĆĽÎ?śÝÓśčõ?|Æ DÝn–.

ő‚ŒÍBŹřJ,i£¡ÀffÝ80%İàyi£+àaÝİÚI5 — i£5ïč(ÃŕĆŐ9.&Ý \‘õąffi‘ — 9Îé~@´ŇKÝ§\‘ÉÕìf˛ÜaÝĳ\‘mŁÝ‘ ).39Íż~Ěi £5ïčÎ944.

ĺ3,ŁŞß4:3ÝÑðŇK{ťf,.ŕÝkà5ïč’‚ŕâ–ÕŇÝi£5ïčÝ3/4.E9Íż~Ć ŐÎ708.ŁÕŇŕ@jÝkà¡ff(VFL),.ÿű|1.05ßÕ743.

4:3Î*îÝ!ffl;AŇŒÍ!Ýfč»t?2£àŕÝŇK@jM˚ÝŢ,ŕ˝“İ|ÿà.ň 4:3ÿ´EŊaffŮÕŇ¡{õ¡ťŐßĲ]-,ŕwŁàEŊaű|0.8ßÕť,ű|0.6ßÕ{. X|, HFL = 1176 Ć VFL = 743 .à65MHzt|ËïÝűŤßÕÝŒÍýÝ,ĹôÝ74.4HzÓśč.? ÁÝ!8yVESAýã!@ŻX‘ŕßÕ944x708,9yï˚Ý800x600.˝“ä!

ŕ#Ń»?˙ŒM2;˙Óśč,¿Õ#»76Hz,.‚Ţî ðð|{yÜffl´V2KHzÝȷč˙ŢŢ! MĆv}Łłśkà¡ff(VFL)(ðŐfi,3îżıkà5ïčˇy944Ý75%).ň3Ő9Ë"ÄŮ,Ż "Ý^ŻfiG,AŇŕËÝŁ˙Ţ,@-Ţî é~-İȷ»¿Õ76Hz.(żA,øŢÝNEC 4DŢ.ÿÝİ ȷ(VSF)w»¿Õ75Hz).(ãå12 (ÄŮ,ŻŕÝŢî )Şß9ÍőÞ?“ńÝDą.)

İ*‚c,îŰ/ffi´I5ÎŊŐÝÕõny˛ÜŢî ÝÃÍŕ@.£{˝“^b˚ć”!

10 ”õ!M«]

?,ĺ3ŕ‹‚ŕóÝF‘ÖÕŇÝ HFL / VFL ,0ŇÝİ#åÝÓśč,lãÝŕbŢÈÝŢî/D .ĺ3ÎËÑÝ” — ŕŁáĳ%Ć‘Î3øĚwH!M«].

!M«]@jîfflŒÝŢî ÝŢȷõİȷ.ŕ´*!}“ĚãŇÝŢȷ(HSF)õİȷ(VSF)Î(Lî Ý,»ńÝ!Mȷčt´Â.ĳŁŢîŸÝ!M«]*rŒåŢî @j|9"ȷčžŢ.

/7RîńÝËż%[?˛Ü+àŒ¡mŁÝ‘ wbI5àyŢîİÚ%é(ÇŇK5ïč).

10.1 Ţ!M:

qAfiGÝfflL,i£+àŒŢbHFLÍF.ŕ&Æ.İÚFóê(ŇKi£5ïč)Ì‚HR..hqAffl LŢQ HR < HFL .ÌŻ2,ŕ&ÆČ’Ëï!‘ffi»,AìXî:

|___ __ __ __ __ __ __ __ __ __ __ __ __ |_ _ _ _ _ _ _ _ _ _ _ _ | |_______________________|_______________|_____ 0 ^ ^ ŐŻ:Fó | ^ ^ | HR | | HFL | |<----->| | |<->| HSP |<->| HGT1 HGT2 ĺ3,&ÆŔŁ3%îffŮ‚HSPÝŻH,ôţÎ3İÚă¡ÏFõJÍ¡ÏFfi ÝŻHwHŒÍ!M «].‚%ĆŁ9ø?.‚AŇ&Æ»9øwHÝŢ,čĆŇK%éţžŔÉ’ĳT§.ÿž3ŇKî˚ TÝŻH,]ȷ2ń‹Ţî ÝİÚă¡.

hš,3!M«]ÝNŒ\&ÆKŁV30ÍFő‚"ğ»‘ ".9ãHGT1õHGT2“î.3ŒÍÎlÝg HıHGT1ĞyHGT2,ňAŇŕÑ3´ëŸñŒÍgH,ţŁ´Ëï8Ğffi»ŕÝŐŹ(ðŐfi,´!M «]&ıffi»ŐŹ).

!M«]wHý0ÝğÏÎ%é3ŇKîŔÉ,Œf\Ä52ť,ĺŒ\%é3ŇK\‘/ŚÄĳ,őSS ŒfçŚ\aõŒf"PÅ"ñ.ŒÍŻHÊ¯Ýİ!M«]žÿ%ééŒňý0§JÝİ!MfflŒÝ éÚ^ŒøŁŻ(@jî,9Î8!Ýĺé).

5žÝŢ,ŕÝŢî !M«]ťŮž3*!}Zjı.AŇ^b,ËÑÝ”ffi»Ý... 39ŒI5,ŕÞßDÆŐŹ.ň´9ó‘Î,&Æİ|H“2ČfflŒÍ!M«]ffŮ´VÎ3.5Õ 4.0ŁJ.

ÌŻRŇ,&Æ-‚Ţ!M«](HSP)Î3.8ŁJ(5-1Œŋ,9ÎŒÍýÝŐŹR»Â). ĺ3,àîŰÝ65MHz‘«Â,&ÆáĳŢ!M«](HSP)Ğy247ÍF(= 65 * 10**6 * 3.8 * 10^-6) [Bß M=10^6, micro=10^-6] ŒřSSĞKSàĂÆÝi£¡ćóĆÎFóťŮő‚‘«.ŕô&ž:Ňì»+:

þ‘ (HAT)

8¯yHR,ňű‘ ŐŻ(;ðàŁJ)ŇÕ. HAT * DCF = HR. Ŕ2‘ (HBT)

8¯y(HFL - HR),ňű‘ ŐŻ(;ðàŁJ)ŇÕ. HBT * DCF = (HFL - HR). î>ž(HFP)

9ţÎHGT1. !M‘

9ţÎHSP. ìłž(HBP)

9ţÎHGT2.

10.2 İ!M:

/Õî%,&Æğø»ű%îwH9247ÍFœ?

à&ÆÝż~,i£5ïč(HR)Î944Ći£¡ff(HFL)Î1176.Ëïfi-Î 1176 - 944 = 232 < 247 !ŢQ 9Ě&ÆßĘř§J.&ÆğĆĘœ?

ť›.1176è{Õ1184,.944łśÕ936.ĺ3-Î 1184 - 936 = 248 .a,#»řÝ. ìŒM,&Æà3.8Ćà3.5ŇÕŢ!M«](HSP);čĆ,&ÆßŇ 65 * 3.5 = 227 .:Rĳ??Ý.ň248 f227{9K.;ð3i£5ïč(HR)õ!M«](SP)Ýffi»Ffi ŁbV30ÍF,!M«](SP)ÝŤ@ Fõi£¡ff(HFL)fi ôŒø.ĆvÿÆÄ6Î8Ýźó!&ÆffŸĲÝ[? .ŕ&Æ9ĆĘ, 936 % 8 = 0 ,Ć (936 + 32) ňĺ3&Æb»3ÝjìÝ,!M«]„ŻyhõHÝÑı.5éàŇÕ &Æsĺ 1232 - 32 = 1200 ô Î8Ýźó,Ćv (1232 - 32) - 968 = 232 ,8Tyÿà3.57ŁJffÝ!M«],)Q)ğ. š, 936 / 1232 0.76T76%,)QÒ80 hš,ÿà¯GÝi£¡ff,&ÆŁOŢî !My52.7KHz(= 65MHz / 1232),3ÍYåoŽfi/.^őÞ. àGńèÄÝBŹřJ, 936 * 75% = 702 ,9Î&ÆśÝkà5ïč. 702 * 1.05 = 737 ,&ÆśÝkà¡ ff. ŇKÓśč= 65MHz / (737 * 1232) = 71.6Hz .ţQĲ?. iŇÝİ!M«]¿¯%ÎvńÝ:

|___ __ __ __ __ __ __ __ __ __ __ __ __ |_ _ _ _ _ _ _ _ _ _ _ _ | |_______________________|_______________|_____ 0 VR VFL ŐŻ:Fó ^ ^ ^ | | | |<->|<----->| VGT VSP

&Æ3kàİÚăâŤ@‘ffi»!M«].VGTÎ!M«]Ýkàğ»‘ .´I5Ţî VGT‚0(^ bğ»‘ )‘K^őÞ.&Æ39Íż~Ěţčø’ffl.KómŁËTëÍFÝğ»‘ ,Ŕî9Í;ð ^bı˛.

/ÕÍż:qA¡ffÝfflL,ŒÍkàF‘ÖÎńů˝JÝŒÍi£¡Ý‘ ,.h3&ÆÝż~Ě,ÿÎ 1232 / 65MHz = 18.95us .

BŹŒå&ÆŒÍİ!M«]TŇ350usõ300usoŽfi .ŕ&Æà150usĘŒÍż~,ňðÕW8Íkà F‘Ö(150us / 18.95us 8).

ŒřSSĞKSàĂÆÝkà¡ćóĆÎFóťŮő‚‘«.ŕô&ž:Ňì»+:

þ‘ (VAT)

8¯yVR,ň|mJ‚ŐŻ. VAT * VSF = VR . Ŕ2‘ (VBT)

8¯y (VFL - VR) ,ň|mJ‚ŐŻ. VBT * VSF = (VFL - VR) . î>ž(VFP)

9ţÎVGT. !M‘

9ţÎVSP. ìłž(VBP)

9Î3İ!M«]ąÝêŒÍğ»‘ .ÿ;ðÎë.

11. VÀ|îDą 15

11 VÀ|îDą

XconfigZ˝ÝÚȷßP“Śâ9ŢóC,NŒŢKÎ^XĘŹ ÝØŒËßPETÝŒ¯˝JÝ*! }.&Í¡hv‚řð,(Ìð,‘Öȷčð,i£ðõkàð.

ÌðŚâŒÍ¡,ÎŇŢÍş/ffiŁ1ĂÝŢîßPÝ(Ì.Ň(Ì3XconfigZ˝ı%ȷ,Ż-«’H ðÝ"Modes"ŢıffSà.AŇGńŒŢÝ(Ì^¯GŢŒø,(Ì¡İ|Eŕ. F‘ÖðGŚâŢîßPŢÝF‘Ö(&ÆGńÌőDCF)¡.Ň¡ıÝóCĳŇàySSW¸ą&ðıó CÝF‘ÖÂ.

i£ðãřÍ¡àW,ĳŇŢî îNŒi£ŢAćSSW.ÍðÝÏŒÍ¡ŚâNŢffï)ȷW%éÝF ó(&ÆGńğőHR).ÍðÝÏÞÍ¡(SH1)ĳŇŢ!M«]3øÍFffi».ÏëÍ¡(SH2)ĳŇŢ!M «]3øÍFŤ@.ÏřÍ¡ĳŇi£¡Àff(HFL).

kàðôŚâřÍ¡.ÏŒÍ¡Śâ3Ţî î:ÕÝİÚŢó(VR).ÏÞÍ¡(SV1)ĳŇİ!M«]3 øŢffi».ÏëÍ¡(SV2)ĳŇİ!M«]3øŢŤ@.ÏřÍ¡Śâkà¡Àff(VFL). ż~: #ßP(Ì ‘Ö i£‘´ kà‘´

"752x564" 40 752 784 944 1088 564 567 569 611 44.5 752 792 976 1240 564 567 570 600

(ěŇ:|GÝX11R5YźñˇóÝF‘ÖÂ.)

EXconfigĆŐ,â–èCÝXbóC — Ţıs)ÝFó,.s)F^!M«]ÝR»˛5âffiÝFó,Ć “«]źˇ‘ ÝFó,õ3!M«]Ť@˛fiąÝFó — ŔRĳSSWNŢÝFó.i£FóÄ6»ff 8Jt.

i£Âîż: 800 864 1024 1088 îżŢıť›Îs)Fó(800),ń¡Î!M«]R»FŻH(864),ń¡Î!M«]Ť@FŻH(1024),ń ¡Îi£ŢtąŒFÝŻH(1088).

„gèøěŇ,Xbi£Â(800,864,1024,õ1088)Ł»ff8Jt!kàÂmŁ9ø. Ţî ´îÕìÝŢóxWÝ¡.ŢÎŒ¡ÝÃÍ‘«*r.&9ŢàWÝ%é.3s)ÝtąŒŢŢî Ýfiąõİ!M«]őSSfiG,buĎŢÝ;ô.Qą!M«]žźˇuĎŢ,tąÍ¡ÝÏ˛£ŢÞff SSW,|ő‚«]fiąÄ6Ý;ô.ľfflŢîßPžŢ‘ŁĳfflÝóCÂž|ŒË^ìŰż~vńÝ]P ffíá.

kàÂîż: 600 603 609 630 Ňż~ĳŇ3Ţî îb600İÚŢ,İ!M«]ffi»yÏ603Ţ,Ť@yÏ609Ţ,|CÀŇb630Ţ. ěŇkàóCÂmŁ»ff8Jt!

ŕ&Æ/Õæ›DąÝż~.áîXŰ,ĺ3&ÆŁĘÝţÎ.&ÆÝŤŇűìń}PűÕXconfigı:

<(Ì> DCF HR SH1 SH2 HFL VR SV1 SV2 VFL

ÍıSH1ÎŢ!M«]Ýffi»FĆSH2ÎŤ@F;!ø2,SV1Îİ!M«]Ýffi»FĆSV2ÎŤ@F.

12. ÄŮ,ŻŕÝŢî 16

Łíá9řÂ,/7Œìîńny”õ!M«]ÝDą.SH1ÎŢ!M«]î>žÝffi»F;.h, SH1 = HR + HGT1 .SH2ÎìłžÝŤ@F;.h, SH2 = SH1 + HSP .!ø2, SV1 = VR + VGT (wÎVGT; ð‚0)Ć SV2 = SV1 + VSP .

# (Ì ‘Ö i£‘´ kà‘´ ýØ 936x702 65 936 968 1200 1232 702 702 710 737

mŁľĎýffl;.‚9ÎŒË@ŢßP.ĺ3&ÆËÑ2Ę˝Ý.

12 ÄŮ,ŻŕÝŢî

AŇŢî ÎüfflȷčÝ,ŕŰETŐ%øœÍ+àȷč.čøĘÝŢŕžłıŕÝ{˝.ŕôTáĳ ÄŮ,ŻŒň9ȷ!MŢî İ»žb»3Ý|ÆDÝőÞ.

8D2,éô‘Ö{yŢî Ýt´ȷťŒfflÎPıÝ.øÄÝÜfflt´!Mȷč‘žbőÞ.Øřśl Ţî ô&b1»éŋ,sŇffi˛Ý+àȷč‘nTŢî ,ňŁţäÿ.LÍÎŒřİÝ9ȷ!MŢ î (éMultisync II),wÿàŒÍi£ŐD .9vŢî EÄŮ,Ż^bőH9Ý1».3ŕÄ6b{ D§;éŋ(3üfflȷčŢî ıİ|^b)Ý!‘,ÿžń‹NÍİ»ÝȷčoŽ,LÍÎ3-!Ýl rı.9GŇæ¡éŋıb?9łˇ,ÿôžÿŇKł˛ï?"Ă;,õÿŢî s Ň{y!}Ýë (ŚÀX a).

QĆ,9ĚtWőÞÝÎŢîíŇ,Ż Ýżð>č(Úȷ*rÝq$Ů),ÿ;ð}ñy@jÝéôȷč ,ň^ŢîŸÝt´éôȷč8n(AŇŕÝŢîŸÃďnT9ÍőÞÝŢ). X|ŁˇT...

13 ÿàâŢßP

(9ŒaĲ´-ŮîhŘyDavid Kastrup <dak@pool.informatik.rwth-aachen.de>) AŇŢî İ!Méŋ»%ffl2YźŒÍüfflÝF‘ÖÝŢ,ŒňâŢŢî Ýn–ŁfŒň@ŢŢî ťŢ¡.ţÎ.‚9ÍX|ť›sĂÝÎâŢßP.

âŢßPßÕû(ÎÎ.‚38!İȷÇVSF(3ÂŒıBðŻŇÝćó)ìıyETÝ@ŢßP.ň3 8!ŢȷìâŢßPĂŢť‚8œ,ĆŢȷ;ðÎŕÝŢî /ŢîŸXfflPÝğŒX3. 3 üffl Ó ś č(T Ű ¡ č ,Tİ ȷ VSF)ì ,â Ţ Ţ î ž ? ‚n – :Œ ň90HzÝâ Ţ Ţ î ž g yŒ ň 90HzÝ@ŢŢî .QĆ,ÿwmŁŒŰÝȷťõŒŰÝŢȷ.AŇŕ38!ÝF‘Öõ8!+àčìõ @ŢßPfť,ÿbŢ¡Ý8œP:45HzÝ@ŢßPÎPř åÝ.390HzÝâŢßPì,&ÝMultisync 3DŢî (31024x768)‹B˛őÝ£O,ŐÆ&ðŤŇ.&đŔmŁŃK70HzÝ@ŢŢî –»!øřÊ. ĳÑAh,ŕŁěŇKóŁF:w3{5ïčìÿàâŢßP,.Ćø˝Ő)Ý+àaÎBhêåÝ.ŕô &Ł^!M«]ÝťŮõŻHÆøĳ|Şßt%fflÝ+àaŻH.AŇ+àaÎø˝ĂšÝ,øýÝ%é žőŇĳ.&bŒÍTà-«óÝ9øŒÍF%nő‚ÈŐeß(XCept,5žÝÎA&Xá^bÍÿT à-«Î9ø).‚ÝÿàXCept,&6ðÕ800x600,.‚9øÝŢÿËÝJı&Ý£—. ‚Ý8!æ.,ÿàŃK100dpiCŻ,TÍÿi£ĽiŃK‚Ëf+àaťÝCŻ(Ey{5ïč,¡ÝC ŻK^bŇL).

¯QÝ,¯ŕÝ{˝38»ÝÓśčìYź@ŢßPÝŢţŁÿàâŢßP.

14. ő^Ň 17

İÎ,AŇŕsĺ3Øř5ïčìŕ.Ţî TŢîŸ.ÕÝÿÆÝîğ,)ßÕČSSŤÝn–Ti] flffl(øŇȷť)Ý%é,ŕô&ŔŁŐ38!5ïčìÿàâŢßP.¯QAŇŕÝŢî İȷ(VSF)‹ B#»ÍÁğ9ôÎ^àÝ.

’HâŢßPĲffi|:é@ŢßPŒø˙Ţ.wm9ĄÊËÍŕ4:kàŢÀó(3ßPŢÝtąŒÍó)m ŁÎŒÍˇó,|C¯ŕĳffl"Interlace"ýffl‘,Ţî Ý@jkà¡čŔź.AŇŕĳfflÝßP:ĳé 45HzßPňb"Interlace"ýffl,ŕÝŢî Ä6Yź90Hz¡č.

ÜŒÍż~,9Î1024x768âŢßPì&ÝßPŢ:&ÝMultisync 3D»Yź{Ń90Hzİȷõ38KHzŢȷ.

Modeline "1024x768" 45 1024 1048 1208 1248 768 768 776 807 Interlace

3ŇßPìËÍğŒKł¯2ÃÍàĳÝ.ĳffl8!ßP,wÎ^b"Interlace"ýffl,)Q£{¿ÕŢî i£»æÝÁğ(Ř}ĳ1,}ŁśyİȷÝìğ),ň%éőSSÝPř åÝn–. ÃÍ’H!J:AŇŕ’HŒËßP,ˇyŢî kà»æÝŒŰ,ÿkàŢÀó‚ˇóňŔá"Interlace"ý ffl.´9ó›ţìŢîš„ÞžÁ´;˙.

t&ŕÿà@ŢßP,ÍJàĳŕÝŢî Ý*!}ğŒ(*!}ı»ŇÝİȷŒfflśyŢî t ´ÂV30%T?9)ňWŻ’HŒËâŢßP(T&à}Ł{řÝ5ïč)žñĳť?Ý[Ň,ň&»E hYÙ.

14 ő^Ň

ő:ŕÜÝż~ÎýãÝŇK5ïč,&İ|àÿ[?

Ň:‚%ĆŢœ?ŕ^bğãŒfflÿà640x480,800x600,T#Ń1024x768.XFree86ĘŹ ŕŕ3gH{˝ ‘bĲ´Łã.;ðŁ˙ŢËÕëgŐ|0ŇÑ@ÝgH.ŁßÕÝtěŁÝŃŮÎ3)ğ´ˇÝİÚ ă¡ìÝ{Óśč,ĆÎ|n–ß£—øĽ‚ĆĽÝ{5ïč! ő:Żffl65MHzF‘Öõ55KHzŢȷ(HSF)‘9ÎřŒÝ5ïč[?

Ň:ŰEÎ!ŕff`<ñÇð!ÝMżň˙ŢDÆŐŹĳ0ŇËÑÐ)ŕÝĞ?Ý’H.9øŐŹžb &9~ű.´9ó’Hô&wÎŻŕD«ÝÓBÚȷ*r,ň@jîŒňśP9ȷ!MŢî ;ðÎffi |łûÝ.İÎ3ff˚ÿàŒËßPGŽ@-ŕÝŢî »YźŇßPÝ¡č. ˇTüfflȷčŢî !9ËŐŹİ|Ĳ"2ÿÿÆłû.@-ŕEÿÆ˙ŢÝNgŐŹKàÝb[ÝÓś č. ő:ŕâèCËËýã5ïč.3Xconfigı,bĲ9İàÝýã5ïč,ŕ»Œå&3Ñ;‘«‘ÎÍb% ĆŁF[?

Ň :Ű E b!| 3 ¯ G Ý Xconfigı» ŇÝ "ýã "ß P640x480‚ż .ÿ ÿ à25MHz,Ż ȷ č ,¡ ff Î800õ 525=>ÓśčV‚59.5Hz.Hû.ňEĲ9SVGAŤŸĳ128MHzÎŒÍ;ðİÿàÝ,Żȷč.AŇ& Æ|Í,Ż640x480,űï&ÆîńDąÝMż,ŕİßÕ¡ff‚812(’ìüá‚808)õ505.ĺ3Óśč> Õ68Hz,ÎŒÍEæýãßP8¯bŇLÝ;˙. ő:ŕ»Eİ*‚c&Æ‹DąÝ/ffiőÍÀŤ[? Ň:ŊĆŐfi:

1. Ey˚ćüfflÝ,Żȷč,è{t´5ïčžalÓśčłśÝĆĽ´Ćñĳ?ĂŢÝn–.

2. AŇĲŔà{5ïčĆŕÝŢî ôYź,’řŞßŒsèž<gÝF‘Ö(DCF)ÝSVGAŸ.œ{ œ?!

15. ŁX%éőÞ 18

15 ŁX%éőÞ

?,ŕ‹BŞßÝXgHÝÂ.ŕ.ÿÆwSSXconfigňŔîŒÍ?ŐßPÝýě.ŕ@ŻX,#"6ðÕś ßP,...Ć%é:ĳÑð.ŕŇğĆð?9ĚÎŒ¯zŐ,»ŇðŇÝÚȷ%éŐȷ|CAć˙ŢëÑ.

(ëÑ9řťˇÝŐȷÎxvidtune(1)ËÑn)fi˛.)

;Ä;Ő!M«]‘«İ|ÉŻ%é.;Ä;Ő¡ffİ|űfżźw%é(ŕÄ6ÉŻ!M«]|1ź %é3ETÝ8!ŻH,ÍJźwôžÉŻ%é).9ĚÎŒř?ŊÞÝ]ř:

i£õkàŻHÎ}ñÝ.ðŐfi,i£ÉŻ%éžÅ(kàŻH,DfiùQ.İÎ,źwţŒøÝ.4 Q;Ői£M˚ž;ŐkàM˚,DfiùQ,ňËÍ]’ÀÝ;ŐÎåğŒÝ.ľ¡Î%é3ËÍ]’ KH´‘,ŕ´Ãß§ÕŒÍ?{ÝF‘ÖĳëÑ..‚9øè>ÝİàÝ5ïč,ÿ£{W‚Œ ÍőÞÝ!

15.1 %é’ĳT’§ÉŻ

ŁëÑÿ,ÉŻŢ!M«].ðŐfi,EfflLÝŢ!M«]î>žõìłžÝi£‘«ðı ËÍóC˙ Ţę3(ű8Ýźó).

AŇ%éŔĳ(§\&H´,ŕŔ’§ÉŻ%é)3KóC.AŇ%éŔ§(ĳ\&H´,ŕŔ’ĳÉŻ%é )ę´!M«].

15.2 %é’îT’ìÉŻ

ŁëÑÿ,ÉŻİ!M«].ðŐfi,EfflLÝİ!M«]î>žõìłžÝkà‘«ðı ËÍóC˙ Ţę3.

AŇ%éŔî(ì\&H´,ŕŔ’ìÉŻ%é)3KóC.AŇ%éŔì(î\&H´,ŕŔ’îÉŻ%é )ę´óC.

15.3 %é3i£õkà]’KH´

6ðÕŒÍ?{ÝŢî‘Ö>Ů.AŇ3ŕÝ‘Ö’HZ˝ıb9ÍßP,Ĳİ»ŒÍś>ßPffý02 kþÝ.

15.4 %é3i£]’Hť(Hê)

ŁëÑÿ,ę´(3K)i£¡ff.ðŐfi,;ŐÏŒÍ‘«ðÝÏřÍóC.‚Ý–źÉŻ%é,ô.!M« ](ÏÞõÏëÍóC)ÉŻŒŰÝFó,|1ź%é3ETÝ8!ŻH.

15.5 %é3kà]’HŊ(Hy)

ŁëÑÿ,ę´(3K)kà¡ff.ðŐfi,;ŐÏÞÍ‘«ðÝÏřÍóC.‚Ý–źÉŻ%é,ô.!M« ](ÏÞõÏëÍóC)ÉŻŒŰÝFó,|1ź%é3ETÝ8!ŻH.

˚ć»;Ä9ř*żÝà)ĳŁXÝŐȷĲİ»ÎÙÝŒř?ÃÍý0Ýłé,AŇÕý0TF‘Ö {yŢî »˛ğÝoŽ.

tą,BĲę´˚ŒÍ¡ffžłśŕÝÓśč,DfiùQ.

‘Îŕİ|;Ä§JŢî îÝŇKfflŒĳëÑˇÝŐȷ.þFÎAŇŕ‚ÝëÑ%ȷßPőÞĆ§J ßÒıP(ŇÃ)’fflHGÝŢ,ô&3ZÍßPìŢî %éžŐßđM.;?ŕÝßPŢÎ??Ý]ř.

16 0ŒŢî ľP

Ł 0Œ Œ¯ Ţî ß P% ,ŕÞ mŁ gnuplot8˝Ś (Œ Ív UNIXE ő- Ùì Ý 0% +Ő Łã 8˝ )õ modeplot˛Ì.ÿÎŒÍíáúČŢó4ĳ0ŒŢî ľP%Ýshell/gnuplotXÍ. 9ĚÎmodeplotÝŒ¯¿Š:

#!/bin/sh # # modeplot --- SSWŢî İÿàÝXßP% # # ÆŢ’modeplot -?’ŞáfflŒó4. # # Ţî àŰ.ȷť|MHz‚ŐŻ,Ţȷ|KHz‚ŐŻ,Ćİȷ|Hz‚ŐŻ. TITLE="Viewsonic 21PS" BANDWIDTH=185 MINHSF=31 MAXHSF=85 MINVSF=50 MAXVSF=160 ASPECT="4/3" vesa=72.5 # VESAŸÈÝtˇÓśč

while [ "$1" != "" ] do case $1 in -t) TITLE="$2"; shift;; -b) BANDWIDTH="$2"; shift;;

-h) MINHSF="$2" MAXHSF="$3"; shift; shift;; -v) MINVSF="$2" MAXVSF="$3"; shift; shift;; -a) ASPECT="$2"; shift;; -g) GNUOPTS="$2"; shift;; -?) cat <<EOF modeplot control switches:

-t "<description>" name of monitor defaults to "Viewsonic 21PS" -b <nn> bandwidth in MHz defaults to 185 -h <min> <max> min & max HSF (KHz) defaults to 31 85 -v <min> <max> min & max VSF (Hz) defaults to 50 160 -a <aspect ratio> aspect ratio defaults to 4/3 -g "<options>" pass options to gnuplot

The -b, -h and -v options are required, -a, -t, -g optional. You can use -g to pass a device type to gnuplot so that (for example) modeplot’s output can be redirected to a printer. See gnuplot(1) for details.

The modeplot tool was created by Eric S. Raymond <esr@thyrsus.com> based on analysis and scratch code by Martin Lottermoser <Martin.Lottermoser@mch.sni.de>

This is modeplot $Revision: 1.13 $ EOF exit;;

esac shift

done

gnuplot $GNUOPTS <<EOF set title "$TITLE Mode Plot"

# b1æÝóÂ.5ÝÎľP%EÿÆÝ;Ő8¯AŐ,ĆEØřŢî ÿÆ»Ć“@jÂ.&Æm Łë # Ñ9řÂ|Şß?#»ÝßP%.9řÂÎã0ModeDBóA0ı´„ÝÂĆßÕÝ. F1 = 1.30 # żði£5ïčÕ¡ťÝźó F2 = 1.05 # żðkà5ïčÕ¡{Ýźó

# ÐófflL(ű|1.0úĲ˙Ţ@óžÕ) ac = (1.0*$ASPECT)*F1/F2 refresh(hsync, dcf) = ac * (hsync**2)/(1.0*dcf) dotclock(hsync, rr) = ac * (hsync**2)/(1.0*rr) resolution(hv, dcf) = dcf * (10**6)/(hv * F1 * F2)

# 3ðý~îwHýB set xlabel ’DCF (MHz)’ set ylabel ’RR (Hz)’ 6 # 3Y~§\wHÿ

# SSW%ȷ set grid set label "VB" at $BANDWIDTH+1, ($MAXVSF + $MINVSF) / 2 left set arrow from $BANDWIDTH, $MINVSF to $BANDWIDTH, $MAXVSF nohead set label "max VSF" at 1, $MAXVSF-1.5 set arrow from 0, $MAXVSF to $BANDWIDTH, $MAXVSF nohead set label "min VSF" at 1, $MINVSF-1.5 set arrow from 0, $MINVSF to $BANDWIDTH, $MINVSF nohead set label "min HSF" at dotclock($MINHSF, $MAXVSF+17), $MAXVSF + 17 right set label "max HSF" at dotclock($MAXHSF, $MAXVSF+17), $MAXVSF + 17 right set label "VESA $vesa" at 1, $vesa-1.5 set arrow from 0, $vesa to $BANDWIDTH, $vesa nohead # style -1 plot [dcf=0:1.1*$BANDWIDTH] [$MINVSF-10:$MAXVSF+20] \

refresh($MINHSF, dcf) notitle with lines 1, \ refresh($MAXHSF, dcf) notitle with lines 1, \ resolution(640*480, dcf) title "640x480 " with points 2, \ resolution(800*600, dcf) title "800x600 " with points 3, \ resolution(1024*768, dcf) title "1024x768 " with points 4, \ resolution(1280*1024, dcf) title "1280x1024" with points 5, \ resolution(1600*1280, dcf) title "1600x1200" with points 6 pause 9999 EOF ŒËáĳÝmodeplotõgnuplot8˝Ś‹B3Ê¯ŻH,ŕmŁì»Ţî ľP:

• ȷť(VB) • ŢȷoŽ(HSF) • İȷoŽ(VSF) 0Œ-«mŁ˙ŢŒř˝“Þ@ÝŊ;Čffl..hßŇÝ%w»ÎŒÍÕŕàŰ.9řČfflÎ:

1. Xb 5ï č bŐ ŒÝ üffl Ň K{ ťf AR = HR / VR .ýã 5ï č b AR = 4/3 T AR = 5/4 .modeplot-«4-Čffl4/3,ňŕİ|˝ðÿ.

2. EŇÕÝßP,i£õkà¡ff5¡Îi£õkà5ïčÝüfflźó: HFL = F1 * HR VFL = F2 * VR ő‚Œ¯ÕŕÝĳP,ŕ F1 = 1.30 Ć F2 = 1.05 (ãå9 ()"ŇÕ¡Ý´ˇ").

ĺ3˛ğŒÍľĎÝ!Mȷč,Ţȷ(HSF).qAâ–èŇÝČffl,ÍNÍÂE‘ÖȷčDCFĆŐ‹BXffl ÓśčRR,ôţÎ1,EŢȷ(HSF)NÍÂbŒÍÐóRR(DCF).9İ|ţì»&4ßŇ. ÓśčĞy‘Öȷčt|¡ffÝűŤ: RR = DCF / (HFL * VFL) (*) ĺŒ]ń,i£¡ffĞy‘Öčt|Ţȷ: HFL = DCF / HSF (**) qAîŰËÍČfflVFLİ|;‚HFL: VFL = F2 * VR

= F2 * (HR / AR) = (F2 / F1) * HFL / AR (***) æá(**)õ(***)Õ(*)&ÆßÕ: RR = DCF / ((F2 / F1) * HFL**2 / AR) = (F1 / F2) * AR * DCF * (HSF / DCF)**2 = (F1 / F2) * AR * HSF**2 / DCF

17. l` 22

EyüfflÝHSF,F1,F2õAR,3&ÆÝ%ı9ÎŒfÔ‘a.EŢȷtˇÂõt´ÂiËf9øÝ‘a& ÆţßÕÝ.&ă¡ÝËf\&.

LÄľPă¡ÝàaĆ“ľfflÝ5ïč.9ÎÃy(*)õÏÞÍČffl:

RR = DCF / (HFL * VFL) = DCF / (F1 * HR * F2 * VR)

;Ä‚ØSSŐůűÝXb5ïči9øÝàa,Ă»ñÑBĲŢî ľPoŽ/5ïč,‘ÖȷčõÓś čfi İ»Ýn-.ěŇ9řaţäyŢî ÝľP,ň@@ţäyÏÞÍČffl. modeplot˛ÌèžŻŕffi|ÝH50ŒľP%.žŢmodeplot -?:ÿÝfflŒó4.ŒÍÎl§àvń9 ø: modeplot -t "Swan SW617" -b 85 -v 50 90 -h 31 58

-bó4ĳfflȷť;-võ-h’HŢȷõİȷoŽ.

¯å\modeplotÝíŇ‘,»âBĲÿwŻŇ»ńÝàŰ.żA,ÿEÚÝã!M«]ťŮÝtˇŁOC WÝi£¡ff(HFL)ÝğŒ,ĆvÿÝÞ@ŮåğyËÍČfflÝÞ@Ů..hÿÎ311 (VÀ|îDą )ıŇĺÝŊÞŇÕ(ŮCØř”)ÝĆ˝‘.PąAć,Ey%ĆßPÎİ»Ýõbøř8nJÉ,ÿT ŇŻÝŕ??ÝŐÆ.

17 l`

ÍZt›æȷÝőïÎChin Fang <fangchin@leland.stanford.edu>.

Eric S. Raymond <esr@snark.thyrsus.com> 3ÄæğŁÿÝÃĄîěśŔ˛,ěśàŔõJŻ;űÝChin FangÝæő.39ÍÄ-ı,ĂňáÝãBob Crosson <crosson@cam.nist.gov> űÝĺŒSHOWTOÝ´I 5/ffi.

âŢßPč]xŁőïÎDavid Kastrup <dak@pool.informatik.rwth-aachen.de>. Nicholas Bodley <nbodley@alumni.princeton.edu> EŢî Ać˛őÝa;˙ŢÝ?ÑõÙĂ. Payne Freret <payne@freret.org> ?ÑÝnyŢî ’ŇÝŒř*îÝˇý0. Martin Lottermoser <Martin.Lottermoser@mch.sni.de> Q ď Ý à gnuplot0 Œ ß P % Ý Ŕ ř ,˙ Ţ Ý modeplote ą Ý ó . 5 Ů .s ¿ Ý modeplotÎã ESRq A MartinÝ æ » gbuplotĆ D ‚ Í Z Ý › ţ ě ś’ŇõhûŇĳÝ.