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TLC7524C£¬TLC7524E£¬TLC7524I
8Î»³Ë·¨ÊýÄ£×ª»»Æ÷

 Êý ¾Ý ÊÖ ²á

Ò»¡¢¸ÅÊö
1.1  Ò»°ãËµÃ÷
TLC7524C¡¢TLC7524EºÍTLC7524 IÊÇCMOS¡¢8Î»Êý×Ö-Ä£Äâ×ª»»Æ÷£¨DAC£©£¬ËüÃÇÄÜ·½±ãµØÓë´ó¶àÊýÍ¨

ÓÃÎ¢´¦ÀíÆ÷½Ó¿Ú¡£

ÕâÐ©Æ÷¼þÊÇ8Î»¡¢³Ë·¨£¨multiplying£©DAC£¬¾ßÓÐÊäÈëËø´æÒÔ¼°ÓëËæ»ú´æÈ¡´æ´¢Æ÷Ð´ÖÜÆÚÏàÀàËÆµÄ×°ÔØ

ÖÜÆÚ£¨load cycles£©¡£·Ö¶Î£¨segmenting£©¸ß½×Î»¿ÉÊ¹×î¸ßÓÐÐ§Î»±ä»¯ÆÚ¼äÄÚµÄÉÁ±äÎª×îÐ¡£¬¸Ã±ä»¯»á²úÉú×î

¸ßÉÁ±äÂö³å¡£Æ÷¼þ¿ÉÌá¹©1/2 LSBµÄ¾«¶È¶øÎÞÐè±¡Ä¤µç×è»ò¼¤¹âÎ¢µ÷£¬Æä¹¦ºÄµäÐÍÖµÐ¡ÓÚ5mW¡£

ÕâÐ©Æ÷¼þÓÃ5VÖÁ15Vµ¥µçÔ´¹¤×÷£¬ÄÜ·½±ãµØÓë´ó¶àÊýÎ¢´¦ÀíÆ÷×ÜÏß»òÊä³ö¶Ë¿ÚÏà½Ó¿Ú¡£2»ò4ÏóÏÞ³Ë·¨

¹¦ÄÜ£¨2 or 4 guadrant multiplying£©Ê¹ÕâÐ©Æ÷¼þ³ÉÎªÐí¶àÎ¢´¦ÀíÆ÷¿ØÖÆµÄÔöÒæÉèÖÃºÍÐÅºÅ¿ØÖÆÓ¦ÓÃµÄÀíÏëÑ¡Ôñ¡£

TLC7524CµÄ¹¤×÷ÎÂ¶È·¶Î§Îª0¡æÖÁ70¡æ¡£TLC7524 IµÄ¹¤×÷ÎÂ¶È·¶Î§Îª-25¡æÖÁ85¡æ¡£TLC7524EµÄ¹¤×÷

ÎÂ¶È·¶Î§Îª-40¡æÖÁ85¡æ¡£

¿ÉÑ¡Ïî
·â×°

TA Ð¡ÐÍËÜÁÏDIP
£¨D£©

ËÜÁÏÐ¾Æ¬Ö§×ù
£¨FN£©

ËÜÁÏDIP
£¨N£©

0¡ÖÁ 70¡ TLC7524CD TLC7524CFN TLC7524CN
-25¡ÖÁ 85¡ TLC7524ID TLC7524IFN TLC7524IN
-40¡ÖÁ 85¡ TLC7524ED TLC7524EFN TLC7524EN

1.2  ÌØµã
  Ò×ÓÚÓëÎ¢´¦ÀíÆ÷½Ó¿Ú

  Æ¬ÄÚÊý¾ÝËø´æ

  ÔÚÕû¸öA/D×ª»»·¶Î§ÄÚµ¥µ÷±ä»¯

  ·Ö¶ÎµÄ¸ß½×Î»¿ÉÈ·±£µÍÉÁ±äÊä³ö

  ¿ÉÒÔºÍÄ£ÄâÆ÷¼þAD7524£¬PMI PM-7524ÒÔ¼°Î¢¹¦ÂÊÏµÍ³MP7524»¥»»

  ÊÊºÏÓÚ°üÀ¨ÓëTMS320½Ó¿ÚµÄÊý×ÖÐÅºÅ´¦ÀíÓ¦ÓÃµÄ¿ìËÙ¿ØÖÆÐÅºÅ

  CMOS¹¤ÒÕÖÆÔì

¹Ø¼üÐÔÄÜÖ¸±ê

·Ö±æÂÊ

ÏßÐÔ¶ÈÎó²î

VDD=5VÊ±µÄ¹¦ºÄ

½¨Á¢Ê±¼ä

´«ÊäÑÓ³ÙÊ±¼ä

8Î»

1/2 LSB Max

5mW Max

100ns Max

80ns Max

    1.3  ¹¦ÄÜ·½¿òÍ¼
    TLC7524µÄ¹¦ÄÜ·½¿òÍ¼ÈçÏÂÍ¼ËùÊ¾¡£
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ËùÊ¾Òý½ÅºÅÊÊÓÃÓÚD»òN·â×°

1.4  Òý½ÅÅÅÁÐ
D»òN·â×°ÒÔ¼°FN·â×°µÄTLC7524µÄÒý½ÅÅÅÁÐ·Ö±ðÈçÒÔÏÂÁ½Í¼ËùÊ¾¡£

NC¡ª¡ªÄÚ²¿²»Á¬½Ó

¶þ¡¢ÌØÐÔ
2.1  ¼«ÏÞ²ÎÊý
µçÔ´µçÑ¹·¶Î§£¬VDD -0.3VÖÁ16.5V

Êý×ÖÊäÈëµçÑ¹·¶Î§£¬VI -0.3VÖÁVDD+0.3V

»ù×¼µçÑ¹£¬Vref ±25V

·åÖµÊý×ÖÊäÈëµçÁ÷£¬II 10¦ÌA

¹¤×÷ÎÂ¶È·¶Î§£¨×ÔÈ»Í¨·ç£©£¬TA£º

TLC7524C 0¡æÖÁ70¡æ

TLC7524I -25¡æÖÁ85¡æ

TLC7524E -40¡æÖÁ85¡æ

´¢´æÎÂ¶È·¶Î§£¬Tstg -65¡æÖÁ150¡æ

Íâ¿ÇÎÂ¶È£¬10Ãë£¬Tc£ºFN·â×° 260¡æ

ÒýÏßÎÂ¶È£¬ÀëÍâ¿Ç1.6mm£¨1/16Ó¢´ç£©£¬10Ãë£ºD»òN·â×° 260¡æ

2.2  ÍÆ¼ö¹¤×÷Ìõ¼þ

VDD=5V VDD=15V

MIN   MOM   MAX MIN   MOM   MAX
µ¥Î»

µçÔ´µçÑ¹£¬VDD 4.75     5      5.25 14.5     15     15.5 V

»ù×¼µçÑ¹£¬Vref        ±10        ±10 V
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¸ßµçÆ½ÊäÈëµçÑ¹£¬VIH 2.4 V

µÍµçÆ½ÊäÈëµçÑ¹£¬VIL                 0.8                 1.5 V

CS½¨Á¢Ê±¼ä£¬tsu£¨cs£© 40 40 ns

CS±£³ÖÊ±¼ä£¬th£¨cs£© 0 0 ns

Êý¾Ý×ÜÏßÊäÈë½¨Á¢Ê±¼ä£¬tsu£¨D£© 25 25 ns

Êý¾Ý×ÜÏßÊäÈë±£³ÖÊ±¼ä£¬th£¨D£© 10 10 ns

Âö³å¿í¶È£¬RÎªµÍµçÆ½£¬tw(WR) 40 40 ns

TLC7524C 0              70 0               70

TLC7524I -25             85 -25              85

¹¤×÷ÎÂ¶È£¨×ÔÈ»Í¨

·ç£©£¬TA

TLC7524C -40             85 -40              85

¡æ

2.3  ÔÚÍÆ¼ö¹¤×÷ÎÂ¶È·¶Î§ÄÚ£¨×ÔÈ»Í¨·ç£©£¬Vref=¡À10V£¬OUT1ºÍOUT2ÎªGNDÊ±µÄµçÌØ
ÐÔ£¨³ý·ÇÁíÓÐËµÃ÷£©

ÐøÉÏ±í

×¢ÊÍ£º1. ÔöÒæÎó²îÓÃÄÚ²¿·´À¡µç×è²âÁ¿¡£¶î¶¨Âú¶È·¶Î§£¨FSR£©=Vref-1LSB¡£

      2. OUT1¸ºÔØ=100¦¸£¬Cext=13pF£¬WRÎª0V£¬CSÎª0V£¬DB0-DB7Îª0VÖÁVDD»òVDDÖÁ0V¡£

2.4  ¹¤×÷Ê±ÐòÍ¼
TLC7524µÄ¹¤×÷Ê±ÐòÍ¼ÈçÏÂÍ¼ËùÊ¾¡£
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Èý¡¢Ó¦ÓÃ×ÊÁÏ
3.1  µçÑ¹·½Ê½£¨voltage-mode£©¹¤×÷
ÔÚÕâÐ©Æ÷¼þÖÐ£¬¿ÉÒÔÓÃµçÑ¹·½Ê½ÊµÏÖµçÁ÷³Ë£¨current-multiplying£©DAC¡£ÔÚµçÑ¹·½Ê½ÏÂ£¬¹Ì¶¨µçÑ¹¼Ó

ÔÚµçÁ÷Êä³ö¶Ë¡£ÓÚÊÇÔÚ»ù×¼µçÑ¹¶Ë±ãÓÐÄ£ÄâÊä³öµçÑ¹¿É¹©Ê¹ÓÃ¡£Í¼1ÊÇµçÁ÷³ËDACµÄÀý×Ó£¬Ëü¹¤×÷ÔÚµçÑ¹·½

Ê½¡£

Í¼1    µçÑ¹·½Ê½¹¤×÷
¹Ì¶¨ÊäÈëµçÑ¹ÓëÄ£ÄâÊä³öµçÑ¹Ö®¼äµÄ¹ØÏµÓÉÏÂÊ½¸ø³ö£º
Vo=VI£¨D/256£©
ÆäÖÐ£º
Vo=Ä£ÄâÊä³öµçÑ¹
VI=¹Ì¶¨ÊäÈëµçÑ¹
D=×ª»»ÖÁÊ®½øÖÆµÄÊý×ÖÊäÈë´úÂë
ÔÚµçÑ¹·½Ê½¹¤×÷Ê±£¬ÕâÐ©Æ÷¼þ·ûºÏÏÂÁÐÖ¸±ê£º

²ÎÊý ²âÊÔÌõ¼þ MIN  MAX µ¥Î»

REF¶ËÏßÐÔ¶ÈÎó²î VDD=5V£¬OUT1=2.5V£¬OUT2ÎªGND£¬TA=25¡æ          1 LSB

ËÄ¡¢¹¤×÷Ô­Àí
TLC7524C¡¢TLC7524EºÍTLC7524IÊÇ8Î»³Ë·¨DAC£¬Ëü°üÀ¨·´ÏàR-2RÌÝÐÎÍøÂç£¨inverted R-2R ladder£©¡¢

Ä£Äâ¿ª¹ØÒÔ¼°Êý¾ÝÊäÈëËø´æÆ÷¡£¶þ½øÖÆ¼ÓÈ¨£¨binary-weighted£©µÄµçÁ÷ÔÚOUT1ºÍOUT2×ÜÏßÖ®¼äÇÐ»»£¬ÓÚÊÇ

ÔÚÃ¿Ò»ÌÝÐÎÍøÂç·ÖÖ§ÄÚ±£³Öºã¶¨µÄµçÁ÷¶øÓë¿ª¹Ø×´Ì¬ÎÞ¹Ø¡£¸ß½×Î»£¨high-order bits£©±»ÒëÂë¡£ÕâÐ©ÒëÂëºóµÄ

Î»£¬Í¨¹ýR-2RÌÝÐÎÍøÂçµÄ±ä»»£¬¿ØÖÆÈý¸öµÈÈ¨Á¿£¨egually-weighted£©µÄµçÁ÷Ô´¡£́ ó¶àÊýÓ¦ÓÃ½öÒªÇóÁí¼ÓÍâ²¿

ÔËËã·Å´óÆ÷ºÍµçÑ¹»ù×¼¡£

ËùÓÐÊý×ÖÊäÈëÎªµÍµÄµÈÐ§µçÂ·¼ûÍ¼2¡£ÔÚËùÓÐÊý×ÖÊäÈëÎªµÍµÄÇé¿öÏÂ£¬È«²¿»ù×¼µçÁ÷IrefÇÐ»»ÖÁOUT2¡£

µçÁ÷Ô´I/256´ú±íÁ÷¹ýR-2RÌÝÐÎÍøÂç¶Ëµç×èµÄºã¶¨µçÁ÷£¬¶øµçÁ÷Ô´ILkg´ú±í»ùÆ¬Â©µçÁ÷¡£³ÊÏÖÔÚOUT1ºÍOUT2

µÄµçÈÝÈ¡¾öÓÚÊý×ÖÊäÈë´úÂë¡£ÔÚËùÓÐÊý×ÖÊäÈëÎª¸ßµÄÇé¿öÏÂ¶Ï¿ª×´Ì¬£¨off-state£©¿ª¹ØµçÈÝ£¨×î´óÎª30pF£©

³ÊÏÖÔÚOUT2¶ø½ÓÍ¨×´Ì¬£¨on-state£©¿ª¹ØµçÈÝ£¨×î´óÎª120pF£©³ÊÏÖÔÚOUT1¡£ÔÚËùÓÐÊý×ÖÊäÈëÎªµÍÊ±£¬Çé¿ö

ÓëÉÏÊöÏà·´¡£ËùÓÐÊý×ÖÊäÈëÎª¸ßµÄµçÂ·µÄ·ÖÎöÓëÍ¼2ÏàÀàËÆ£»µ«ÊÇ£¬ÔÚ´ËÇé¿öÏÂ£¬Iref½«ÇÐ»»ÖÁOUT1¡£

ÕâÐ©Æ÷¼þÉÏµÄDACÍ¨¹ýÊý¾Ý×ÜÏßÒÔ¼°CSºÍWR¿ØÖÆÐÅºÅÓëÎ¢´¦ÀíÆ÷½Ó¿Ú¡£µ±CSºÍWR¶þÕß¾ùÎªµÍÊ±£¬Õâ

Ð©Æ÷¼þµÄÄ£ÄâÊä³öÓëDB0-DB7Êý¾Ý×ÜÏßÊäÈë¶ËµÄÊý¾Ý»î¶¯Ïà¶ÔÓ¦¡£ÔÚ´Ë·½Ê½ÏÂ£¬ÊäÈëËø´æÆ÷ÊÇÍ¸Ã÷µÄ£¬ÊäÈë

Êý¾ÝÖ±½ÓÓ°ÏìÄ£ÄâÊä³ö¡£µ±CSÐÅºÅ»òWRÐÅºÅ±äÎª¸ßµçÆ½Ê±£¬DB0-DB7ÊäÈë¶ËÉÏµÄÊý¾Ý±»Ëø´æ£¬Ö±µ½CSºÍ

WRÐÅºÅÔÙ´Î±äÎªµÍµçÆ½ÎªÖ¹¡£µ±CSÎª¸ßµçÆ½Ê±£¬²»¹ÜWRÐÅºÅµÄ×´Ì¬ÈçºÎ£¬Êý¾ÝÊäÈë¾ù±»½ûÖ¹¡£

ÕâÐ©Æ÷¼þÄÜÊµÏÖ2ÏóÏÞ£¨2-quadrant£©»òÈ«4ÏóÏÞ£¨full 4-quadrant£©³Ë·¨¡£2ÏóÏÞ»ò4ÏóÏÞ³Ë·¨µÄµçÂ·½Ó·¨

Ê¾ÓÚÍ¼3ºÍÍ¼4¡£±í1ºÍ2·Ö±ð¸ÅÀ¨ÁËµ¥¼«ÐÔºÍË«¼«ÐÔÔËÓÃµÄÊäÈëÂë¡£

Í¼2    ËùÓÐÊý×ÖÊäÈëÎªµÍÇé¿öÏÂTLC7524µÄµÈÐ§µçÂ·
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Í¼3    µ¥¼«ÐÔÔËÓÃ£¨2ÏóÏÞ³Ë£©

Í¼4    Ë«¼«ÐÔÔËÓÃ£¨4ÏóÏÞ³Ë£©

×¢ÊÍ£ºA¡¢½öÔÚÐèÒªÔöÒæµ÷ÕûÊ±²ÅÊ¹ÓÃRAºÍRB¡£

 B¡¢µ±Ê¹ÓÃ¸ßËÙ·Å´óÆ÷Ê±£¬ÎªÁË·ÀÖ¹ÕñÁå»òÕñÓ¯£¬ÐèÒªµçÈÝÏàÎ»²¹³¥£¨10-15pF£©

±í1  µ¥¼«ÐÔ¶þ½øÖÆ´úÂë

   Êý×ÖÊäÈë£¨¼û×¢ÊÍ3£©

MSB      LSB

Ä£ÄâÊä³ö

1111 1111

1000 0001

1000 0000

0111 1111

0000 0001

0000 0000

-Vref£¨255/256£©

-Vref£¨129/256£©

-Vref£¨128/256£©=-Vref/2

-Vref£¨127/256£©

-Vref£¨1/256£©

0

×¢ÊÍ£º3. LSB=1/256£¨Vref£©

±í2  Ë«¼«ÐÔ£¨Æ«ÒÆ¶þ½øÖÆ£©´úÂë

   Êý×ÖÊäÈë£¨¼û×¢ÊÍ4£©

MSB      LSB

Ä£ÄâÊä³ö

1111 1111

1000 0001

1000 0000

0111 1111

0000 0001

0000 0000

Vref£¨127/128£©

Vref£¨1/128£©

0

-Vref£¨1/128£©

-Vref£¨127/128£©

-Vref

×¢ÊÍ£º4. LSB=1/128£¨Vref£©
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Í¼5    TLC7524-Z-80½Ó¿Ú

Í¼6    TLC7524-6800½Ó¿Ú

Í¼7   TLC7524-8051½Ó¿Ú
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