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ª½¨ì³Ìªñ¡A³Q©¿²¤ªº«H¸¹¨ÌÂÂ¬O³]p¤uµ{®v³Ì·PÀYµhªº°

ÝÃD¡C¦b¤j³¡¥÷ªº±¡ªp¤U¡A³£¥²¶·¸g¹L³Â·Ðªº«°µµ
{§Ç¤~¯à¨ú±o³o¨Ç«H¸¹¡C¦pªG³o»ò°
µ¤£¤Á¹ê»Ú¡A«h¥²¶·¬ã¨s¥X½ÆÂøªº¤èªk¡A¥H«K¦b¨S¦³³o¨Ç«H¸¹ªº±¡ªp¤U°
õ¦æ¶q´ú¡C¤£½×¬O-
þ¤@ºØ±¡ªp¡A³£±oÄë¬¹ÀW¼e©ÎÄ²µo¡A¦Ó³Ì²×©Ò°
õ¦æªº¶q´ú¨Ã«D³]p¤uµ{®v¯u¥¿·Qn°õ¦æªº¶q´ú¡C²{¦b¡A¥un¨Ï¥Î®t°
Ê¦¡¯B°
Ê¾É½u¡A´N¯à»´©ö¦a±´´ú³Q©¿²¤ªº«H¸¹¡C¦p¤µ±´´ú³o¨Ç«H¸¹¡AÁÙ¯à°
õ¦æ³Ì¤jÀW¼eªº¶q´ú¡C¥»¤å±N°Q½×¯B°Ê¦¡¾É½u¡A¦p¦w±¶-
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®t°Ê¦¡¯B°Ê¾É½u²Õ³q±`¥]§t17ÓÀW¹D¡A¨ÃÝ¨ã®t°Ê©M³æºÝ¦¡¶q´ú¯à¤O¡C´ú¸Õ±´´Î¦³17±ø±µ½u¡A¨C¤@±ø³£¥]
§t±´°wÀYºô¸ô¡]probe tip network¡^¡C³o-
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³æºÝ¦¡¶q´ú¤]¥i§Q¥Î³o¨Ç¯B°Ê¾É½u¨Ó°õ¦æ¡A³]p¤uµ{®v¥u-
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Ê¾É½u´ú¸Õ±´´Î½d¨Ò¡C 

  
BGA½X«¬ªº§K¥Î¤â±´´ú¸Ñ¨M¤è®× 
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³]p¤uµ{®v³Ì±`¸I¨ìªº°ÝÃD¤§¤@¡A´N¬O²yÂI¯x°}¸}¡]
BGA¡^«Ê¸Ëªº±´´ú¡CÀHµÛ¨t²Î±K«×ªº´£°
ª©MPCB¼h¼Æ¶qªº¼W¥[¡A·U¨Ó·U¦hªº«H¸¹¥u¯à±qBGA«Ê¸Ë
breakout via 
pattern¡^¨ú±o¡C±´´ú³o¨Ç«H¸¹ªº¶Ç²Î¤èªk¡A¬O¥H¤â°
Êªº¤è¦¡Åý±´°
wÀY±µÄ²Áá³q¤Õ¡C³o¶µ¾Þ§@«D±`§xÃø¡A¹ï©ó±`n°
õ¦æ¦n¦h¦¸ªºÅÞ¿è¤ÀªR»ö¶q´ú¨Ó»¡¨Ã¤£¦X¾A¡C¨Ï¥Îªý¥§½u²k±µ
damped wire solder down¡^°t¥ó¡A¥i¥H¸Ñ¨M³oÓ°ÝÃD¡C 
 

¦b©Ò¦³ªº¯B°Ê¾É½u°t¥ó¤¤¡Aªý¥§½u°
t¥ó´£¨Ñ¤F³Ì¤jªº³s±µ¼u©Ê¡A¥¦¥i¥H³s±µ¨ì¥Ø¼Ð¤W·¥¤pªº¯S©
feature¡^¥H§Q±´´ú¡Cªý¥§½u°t¥óªº¦yºÝ¥]§t¤@-
Óªý¥§¹qªý¡A¥i¥H±N¥Ø¼Ð©M1"¹q½uªº¹q®e¹j¶}¨Ó¡C¥¦¤]

¯à°§C¦bÅÞ¿è¤ÀªR»ö´ú¸Õ±´´Î¥[¤JÃB¥~ªº-
y¸ñªø«×®É©Ò¤Þµo¤§¥ô¦ó¤Ï®g¡Cªý¥§½u¥iÅs¦±¡A©Ò¥H¦b©w¦ì©M²k±µ®É³£¯à»´©ö¦a¾ÞÁa¡C¥¦¯à±´´ú°
ª±K«×ªº«H¸¹¡A¨Ò¦p²k±µ¦bÁá³q¤Õ©M¥~ÅSªºy¸ñ¤W¡C¦¹¥~¡A¥¦¥i¥H1500Mt/sªº³t«×°õ¦æ¶q´ú¡At¸ü¶È1.3pF¡C 

  
¡Õ¥»¹ÏÅã¥Ü²k±µ¦b¶¡¶Z¬°1mmªºBGA¤À½uÁá³q¤Õ¤§ªý¥§½u°t¥ó¡C°t¥ó¡]

¬õ¦â¡^¥iª½±µ·Æ¤J±´°wÀY¡]ÂÅ¦â¡^ªº´¡®y¤¤¡C¡Ö 
 

SMT¤¸¥óªº§K¥Î¤â±´´ú¸Ñ¨M¤è®× 

³]p¤uµ{®v¦b°õ¦æÅÞ¿è¤ÀªR»ö¶q´ú®É©Ò¸I¨ìªº¥t¤@Ó°
ÝÃD¡A´N¬OSMT¤¸¥óªº±´´ú¡C¦P¼Ë¥H¤â°
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±´´ú¤¬³s¡A¬O¥i¦æªº¸Ñ¨M¤è®×¡C 

 
¦P¶b¹qªý¡]82?¡^ªº¾É½uµô¦¨¾A·íªºªø«×«á¡A§Y¥i´¡¤J¯B°

Ê¾É½u¦yºÝªº´¡®y¡A0±µµÛ¦A±N¹qªý²k±µ¨ìPCB¤W±ªºSMT¤¸¥ó¡C³o-
Ó¹qªý¥i¥H±N¥Ø¼Ð»P¯B°Ê¾É½u¦yºÝ´¡®yªº¹q®e¹j¶}
¡A¨Ã¥B¦b¥Ø¼Ð¤W´£¨Ñ¶È0.9 pFªºt¸ü¡]¨ú¨M©ó¨Ï¥Îªº¹qªý«~½è¡^¡C 

 
¤U¦C¹Ï§ÎÅã¥Ü¥H¦P¶b¹qªý§@¬°

¤¬³sªºÀ³¥Î½d¨Ò¡C¦b¦¹½d¨Ò¤¤¡A¦P¶b¹qªý³Q²k±µ¦b¤@Ó52±µ¸}ªº¤è§Î«ó¸}¥]
¸Ë¡]QFP¡^ªº±µ¸}¤W¡A³o¨Ç±µ¸}¦ì¦b¡]0.025"¡^ªº¤¤¤ßÂI¡C¦P¶b¹qªý¥i±µÄ²-
Ó§Oªº«Ê¸Ë±µ¸}¡A¦Ó¤£·|¸ó¶V¬Û¾Fªº±µ¸}¡C 

 

¡m¹Ï¤@¡@®t°Ê¦¡¯B°Ê¾É½u³q±`¦³17±ø±µ½u¡A¨C¤@±ø±µ½u³£·|¥]
§t±´°wÀYºô¸ô¡n 

¡m¹Ï¤G¡@¦b©Ò¦³¯B°Ê¾É½u°
t¥ó¤¤¡Aªý¥§½u²k±µ°
t¥ó´£¨Ñ¤F³Ì¤jªº³s±µ¼u©Ê¡n 

¡m¹Ï¤T¡@¦P¶b¹qªýªº¦yºÝ¥i±µÄ²Ó§Oªº«Ê¸Ë±µ¸}
¡A¦Ó¤£·|¸ó¶V¬Û¾Fªº±µ¸}¡n 
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³s±µ¨ì²{¦³ªºÅÞ¿è¤ÀªR»öºÞ®y¡]¶Ç²Î«¬¡^ 

³Ì·sªº®t°Ê¦¡¯B°Ê¾É½u²Õ¡A·|¨Ï¥Î¤@Ó¤£¦P¤j¤pªº´¡®y¨Ó§@¬°¥¦Ìªº¦yºÝ¸}®y¡A³o-
Ó´¡®y´£¨Ñ¤F¶q´ú¸û¤jÀW¼eªº¯à¤O¡CµM¦Ó²{¦³ªº¤@¨Ç³]p¬O¦bPCB¤W¦w¸m¶Ç²Îªº´¡®yºÞ®y¡A¥H·f°t¶Ç²Î«¬¯B°
Ê¾É½u´ú¸Õ±´´Î¨Ï¥Î¡A³o®É¥i§Q¥Î¾A·íªº°t¥ó±NÂÂ«¬±µ¸}ªºª½®|¡]0.025"¡^¡AÂà´«¦¨®t°Ê¦¡¯B°
Ê¾É½u´ú¸Õ±´´Î´¡®yªº·sª½®|¡]0.020"¡^¡C(¹Ï¥|)Åã¥Ü¤@Ó¨Ï¥Î´¡®yÂà±µ¾¹°
t¥óªº½d¨Ò¡C¹Ï¤¤Åã¥Ü¦p¦ó±N´¡®yÂà±µ¾¹´¡¤J¯B°
Ê¾É½uªº¦yºÝ´¡®y¡F³o¨ÇÂà±µ¾¹±µµÛ¥i¥H®M¶i¥Ø¼Ð¤Wªº0.025"±µ¸}¡C´N¹q®ð¯S©Ê¦Ó¨¥¡A³o¶µ³s±µ¡]¥]§t-
ì¨Óªº0.025"±µ¸}¡^¦b¥Ø¼Ð¤W´£¨Ñ¶È1.1 pFªºµ¥®Ä¹q®et¸ü¡C 

  
³æ¤@¸`ÂI´ú¸Õªº³]p 

®t°Ê¦¡¯B°Ê¾É½u²Õ¤]¥i¥Î¨Ó±´´ú³]-
p¦nªº«H¸¹¡A¦p¦¹¨Ï¥ÎªÌ«K¥i¥H¦bPCB¥|©P³]-
p³æ¤@¸`ÂIªº´ú¸ÕÂI¡A§@ªk¬O¨Ï¥Î®t°Ê¦¡¯B°
Ê¾É½u²Õªº¦yºÝ´¡®y¥iª½±µ®M¤Jªº¤T±µ¸}ºÞ®y¡C 
 

¤T±µ¸}ºÞ®y¥Dn·í§@¶Ç²ÎªºSMT±µÀY¨Ï¥Î¡A³o-
Ó±µÀY¥i¸m©ó¥Ø¼ÐPCBªº¤£¦P¦ì¸m¡C®t°Ê¦¡¯B°
Ê¾É½u¥iª½±µ®M¤JºÞ®y¡C¦b¾÷±ñ¯S©Ê¤W¡A¤T±µ¸}
ºÞ®y´£¨Ñ¤F¤ñ²k±µ¤èªk§ó¬°¥i¾aªº³s±µ¡A¦P®É¤]
´£¨Ñ¦b¥Ø¼Ð¤W¼sªx´²§G±´´úÂIªº¼u©Ê¡C(¹Ï¤)Åã¥Ü¨Ï¥Î¤T±µ¸}
ºÞ®yªº½d¨Ò¡C¹Ï¤¤Åã¥Ü¸m©ó¥Ø¼ÐPCB¤Wªº¤T±µ¸}ºÞ®y¤Î±´°
wÀY³s±µªº¤è¦¡¡A³Ì«á¨Ã§¹¦¨ªº³s±µ¡C´N¹q®ð¯S©Ê¦Ó¨¥¡A¤T±µ¸}ºÞ®y°t¥ó¡]
¥]§tªí±ÂHµÛª÷ÄÝ±µ±¡^¦b¥Ø¼Ð¤W´£¨Ñ¶È1.0 pFªºµ¥®Ä¹q®et¸ü¡C 
  

¡m¹Ï¥|¡@´¡®y¦¡Âà±µ¾¹³s±µ¡]¥]§t-
ì¨Óªº0.025"±µ¸}¡^¡A¦b¥Ø¼Ð¤W´£¨Ñ¶È1.1 
pFªºµ¥®Ä¹q®et¸ü¡n 
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µ²»y 

ÅÞ¿è¤ÀªR¬O¤@-
Ó±j¤jªº¤u¨ã¡A¯à¨ó§U¼Æ¦ì³]p¤uµ
{®v°
õ¦æ¨t²ÎÅçÃÒ¤ÎÁYµu²£«~¤W¥«®Éµ
{¡AµM¦Ó-
YµLªk«Ø¥ß»P«Ý´ú¨t²Î¶¡ªº¥i¾a³s±µ¡A¾Ö¦³¦A±j¤jªºÅÞ¿è¤ÀªR»ö¤]
¬OªPµM¡C¥H©¹·í«H¸¹µLªk¶Ç¨ì¼Ð·ÇªºÅÞ¿è¤ÀªR»ö±µÀY®É¡A¨Ï¥ÎªÌ¥u¦³¤Ö¼
¶q´ú©Ò»Ý¡A³q±`¥i³z¹L¦¸ÀW¼e³s±µ¨ÓÆ
[¹î«H¸¹¡A¦ý¶q´úªº³t«×·|¨ü¨ì-
¨î¡C¦pªG§¹¥þµLªkÆ
[¹î«H¸¹¡A¨Ï¥ÎªÌ´N¥u¯à°
õ¦æ³¡¥÷ªº¶q´ú¡C¦b³Ì·sªº®t°Ê¦¡¯B°
Ê¾É½u´ú¸Õ±´´Î°Ý¥@¤§«á¡A¤W-
z©Ò¦³°ÝÃD§¡¥iªï¤b¦Ó¸Ñ¡C²
{¦bÅÞ¿è¤ÀªR»öªº¨Ï¥ÎªÌ±N¾Ö¦³¤@-
Ó³Ì¤jÀW¼eªº±´´ú¸Ñ¨M¤è®×¡A¨ä´£¨Ñ¼u©Ê¤SÂ²³æªº³s±µ¤è¦¡¡C¼Æ¦ì³]-
p¤uµ{®v¦A¤]

¤£¥²¾á¤ß³s±µ³Q©¿²¤ªº«H¸¹¡A¥H¤Î°w¹ï³o¨Ç«H¸¹°õ¦æ³Ì¤jÀW¼e¶q´úªº°
ÝÃD¤F¡C¡]§@ªÌ¥ôÂ¾©ó¦w±¶Û¬ì§Þ¡^ 

 

¡m¹Ï¤¡@¤T±µ¸}
ºÞ®y³s±µ¡A¦b¥Ø¼Ð¤W´£¨Ñ¶È1.0 
pFªºµ¥®Ä¹q®et¸ü¡n 
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