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TLC27L4
TLC27L4A  TLC27L4B  TLC27L4Y

TLC27L9

LinCMOSTM¾«ÃÜËÄÔËËã·Å´óÆ÷

    Ò»¡¢¸ÅÊö
    1.1  Ò»°ãËµÃ÷

TLC27L4ºÍTLC27L9ËÄÔËËã·Å´óÆ÷°Ñ¿í·¶Î§µÄÊäÈëÊ§µ÷µçÑ¹µÈ¼¶ºÍµÍÊ§µ÷µçÑ¹Æ¯ÒÆ¡¢¸ß

ÊäÈë×è¿¹¡¢¼«µÍµÄ¹¦ºÄÒÔ¼°¸ßÔöÒæ×éºÏÔÚÒ»Æð¡£

ÕâÐ©Æ÷¼þÊ¹ÓÃÁËµÂÖÝÒÇÆ÷¹«Ë¾µÄ¹èÕ¤£¨silicon-gate£©LinCMOSTM¹¤ÒÕ£¬ËüÌá¹©µÄÊ§µ÷µç

Ñ¹ÎÈ¶¨ÐÔÔ¶Ô¶³¬¹ýÁË³£¹æ½ðÊôÕ¤£¨metal-gate£©¹¤ÒÕËùÄÜÌá¹©µÄÎÈ¶¨ÐÔ¡£

¼«¸ßµÄÊäÈë×è¿¹¡¢µÍÆ«ÖÃµçÁ÷ÒÔ¼°µÍ¹¦ºÄÊ¹ÕâÐ©·ÑÐ§±ÈÉõ¼ÑµÄÆ÷¼þÄÜÀíÏëµØÓÃÓÚ¸ßÔöÒæ¡¢

µÍÆµÂÊ¡¢µÍ¹¦ºÄµÄÓ¦ÓÃÖÐ¡£ÓÐËÄÖÖÊ§µ÷µçÑ¹µÈ¼¶¿É¹©Ê¹ÓÃ£¨ºó×ºCºÍºó×ºIÀàÐÍ£©£¬Æä·¶Î§´Ó

µÍ³É±¾µÄTLC27L4£¨10mV£©ÖÁ¸ß¾«¶ÈµÄTLC27L9£¨900¦ÌV£©¡£ÕâÐ©ÓÅµãºÍÁ¼ºÃµÄ¹²Ä£ÒÖÖÆ

±ÈÒÔ¼°µçÔ´µçÑ¹ÒÖÖÆ±È½áºÏÔÚÒ»Æð£¬Ê¹µÃÕâÐ©Æ÷¼þ³ÉÎª×îÐÂÏÖ´ú»¯Éè¼ÆºÍ¶ÔÏÖÓÐÉè¼ÆÉý¼¶Ê±

µÄÁ¼ºÃÑ¡Ôñ¡£

Í¨³££¬LinCMOSTMÔËËã·Å´óÆ÷ÓÐÐí¶àÓëË«¼«ÐÔ¹¤ÒÕÏà¹ØµÄÌØÐÔ¿É¹©Ê¹ÓÃ£¬ËüÃ»ÓÐË«¼«ÐÔ

¹¤ÒÕ¹¦ÂÊÉÏµÄÈ±ÏÝ¡£Ò»°ãÓ¦ÓÃÀýÈç±ä»»Æ÷½Ó¿Ú¡¢Ä£Äâ¼ÆËã¡¢·Å´óÆ÷¿é¡¢ÓÐÔ´ÂË²¨Æ÷ÒÔ¼°ÐÅºÅ

»º³åÄÜ·½±ãµØÓÃTLC27L4ºÍTLC27L9Éè¼Æ¡£Æ÷¼þÒ²³ÊÏÖµÍµçÑ¹µ¥µçÔ´¹¤×÷ºÍ³¬µÍ¹¦ºÄµÄÌØµã£¬

ÕâÊ¹µÃËüÃÇÄÜÀíÏëµØÊÊÓÃÓÚÔ¶³ÌºÍ²»¿É·ÃÎÊµÄµç³Ø¹©µçµÄÓ¦ÓÃÖÐ¡£¹²Ä£ÊäÈëµçÑ¹·¶Î§°üÀ¨¸º

µçÔ´µçÆ½¡£

ÓÐºÜ¿í·¶Î§µÄ·â×°Ñ¡Ïî¿É¹©Ê¹ÓÃ£¬°üÀ¨¿ÉÓÃÓÚ¸ßÃÜ¶ÈÏµÍ³µÄÐ¡ÍâÐÎºÍÐ¾Æ¬Ö§×ù£¨chip-

carrier£©ÀàÐÍ¡£

Æ÷¼þÊäÈë¶ËºÍÊä³ö¶ËÉè¼Æ³ÉÄÜ³ÐÊÜ-100mAµÄÀËÓ¿µçÁ÷¶ø²»ÔâÊÜ±ÕËø£¨latch-up£©¡£

TLC27L4ºÍTLC27L9ÓÐÄÚ²¿ESD±£»¤£¬µ±×ñÕÕMIL-STD-883C±ê×¼¡¢·½·¨3015.2½øÐÐ²â

ÊÔÊ±£¬ÔÚ¸ß´ï2000VµÄµçÑ¹ÏÂ£¬Ëü¿É·ÀÖ¹¹¦ÄÜÊ§Ð§£»µ«ÊÇ£¬ÓÉÓÚ±©Â¶ÔÚESDÏÂ¿ÉÄÜµ¼ÖÂÆ÷¼þ

²ÎÊýÐÔÄÜ½µµÍ£¬ËùÒÔÔÚ´¦ÀíÕâÐ©Æ÷¼þÊ±Òª¶à¼ÓÐ¡ÐÄ¡£

ºó×ºÎªCµÄÆ÷¼þµÄ¹¤×÷ÎÂ¶È·¶Î§Îª0¡æÖÁ70¡æ¡£ºó×ºÎªIµÄÆ÷¼þµÄ¹¤×÷ÎÂ¶È·¶Î§Îª-40¡æÖÁ

85¡æ¡£ºó×ºÎªMµÄÆ÷¼þµÄ¹¤×÷ÎÂ¶È·¶Î§Îª-55¡æÖÁ125¡æ¡£
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¿ÉÑ¡Ïî

·â¡¡¡¡¡¡¡¡¡¡¡¡¡¡×°*
TA

25¡æÊ±

VIO max Ð¡ÐÍ(D) Ð¾Æ¬Ö§×ù£¨FK£© ÌÕ´ÉDIP£¨J£© ËÜÁÏDIP£¨N£© TSSOP£¨PW£©

Ð¾Æ¬ÐÎÊ½

£¨Y£©

0¡æÖÁ70¡æ

900¦ÌV

2mV

5mV

10mV

TLC27L9CD

TLC27L4BCD

TLC27L4ACD

TLC27L4CD

£

£

£

£

£

£

£

£

TLC27L9CN

TLC27L4BCN

TLC27L4ACN

TLC27L4CN

£

£

£

TLC27L4CPW

£

£

£

TLC27L4Y

-40¡æÖÁ85¡æ

900¦ÌV

2mV

5mV

10mV

TLC27L9ID

TLC27L4BID

TLC27L4AID

TLC27L4ID

£

£

£

£

£

£

£

£

TLC27L9IN

TLC27L4BIN

TLC27L4AIN

TLC27L4IN

£

£

£

£

£

£

£

£

-55¡æÖÁ125¡æ
900¦ÌV

10mV

TLC27L9MD

TLC27L4MD

TLC27L9MFK

TLC27L4MFK

TLC27L9MJ

TLC27L4MJ

TLC27L9MN

TLC27L4MN

£

£

£

£

* D·â×°¿ÉÀ¦ÔúÓë¾íÈÆ£¨taped and readed£©Ê¹ÓÃ¡£ÔÚÆ÷¼þÀàÐÍÉÏ¼Óºó×ºR£¨ÀýÈç£¬

TLC27L9CDR£©¡£

1.2  ÌØµã

l  ¾Î¢µ÷ºóµÄÊ§µ÷µçÑ¹£º

  TLC27L9¡ª¡ªÎÂ¶ÈÎª25¡æ¡¢VDD=5VÊ±£¬×î´óÎª900¦ÌV£¬Æä·Ö²¼ÈçÏÂÍ¼ËùÊ¾¡£

TLC27L9ÊäÈëÊ§µ÷µçÑ¹µÄ·Ö²¼

l  ÊäÈëÊ§µ÷µçÑ¹Æ¯ÒÆ£ºµäÐÍÖµÎª0.1¦ÌV/ÔÂ£¬°üÀ¨¿ªÊ¼µÄ30Ìì

l  ÔÚ¹æ¶¨µÄÎÂ¶È·¶Î§ÄÚ¿í·¶Î§µÄµçÔ´µçÑ¹£º

  0¡æÖÁ70¡æ 3VÖÁ16V

  -40¡æÖÁ85¡æ 4VÖÁ16V

  -55¡æÖÁ125¡æ 4VÖÁ16V

l  µ¥µçÔ´¹¤×÷

l  ¹²Ä£ÊäÈëµçÑ¹·¶Î§À©³äµ½¸ºµçÔ´µçÑ¹ÒÔÏÂ£¨ºó×ºÎªC¡¢IÀàÐÍ£©

l  ³¬µÍ¹¦ºÄ£ºÎÂ¶ÈÎª25¡æ¡¢VDD=5VÊ±µÄµäÐÍÖµÎª195¦ÌW

l  Êä³öµçÑ¹·¶Î§°üÀ¨¸ºµçÔ´µçÆ½
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299 Units Tested From 2 Wafer Lots
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l  ¸ßÊäÈë×è¿¹£ºµäÐÍÖµÎª1012¦¸

l  ESD±£»¤µçÂ·

l  Ð¡ÍâÐÎ·â×°£¬¿ÉÀ¦ÔúÓë¾íÈÆÊ¹ÓÃ

l  ÄÚ²¿Éè¼ÆµÄ¿¹±ÕËøÄÜÁ¦

    1.3  Òý½ÅÅÅÁÐ

D¡¢ J¡¢N»òPW·â×°ÒÔ¼°FK·â×°µÄTLC27L4¡¢TLC27L4A¡¢TLC27L4BÒÔ¼°TLC27L9µÄÒý

½ÅÅÅÁÐ·Ö±ðÈçÒÔÏÂÁ½Í¼ËùÊ¾¡£

    1.4  µÈÐ§µçÂ·Í¼

Ã¿¸ö·Å´óÆ÷µÄµÈÐ§µçÂ·Í¼ÈçÏÂÍ¼ËùÊ¾¡£

¶þ¡¢ÌØÐÔ

2.1  ¹¤×÷ÎÂ¶È·¶Î§ÄÚ£¨×ÔÈ»Í¨·ç£©µÄ¼«ÏÞ²ÎÊý£¨³ý·ÇÁíÓÐËµÃ÷£©*

µçÔ´µçÑ¹£¬VDD£¨¼û×¢ÊÍ1£©   18V

²î·ÖÊäÈëµçÑ¹£¬VID£¨¼û×¢ÊÍ2£©   ¡ÀVDD

1

2

3

4 

5

6

7

14

13

12

11

10

9

8

1OUT
1IN 
1IN+
VDD

2IN+
2IN 

2OUT

4OUT
4IN 
4IN+
GND
3IN+
3IN 
3OUT

3 2 1 20 19

9 1 0 11 12 13

4

5

6

7

8

18

17

16

15

14

4IN+
NC
GND
NC
3IN+

1IN+
NC
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ÊäÈëµçÑ¹·¶Î§£¬VI£¨ÈÎºÎÊäÈë¶Ë£©   -0.3VÖÁVDD

ÊäÈëµçÁ÷£¬II   ¡À5mA

Êä³öµçÁ÷£¬IO£¨Ã¿Ò»Êä³ö¶Ë£©   ¡À30mA

Á÷ÈëVDDµÄ×ÜµçÁ÷   45mA

´ÓGNDÁ÷³öµÄ×ÜµçÁ÷   45mA

ÔÚ25¡æ£¨»ò¸üµÍ£©ÎÂ¶ÈÏÂ¶ÌÂ·µçÁ÷µÄ³ÖÐøÊ±¼ä£¨¼û×¢ÊÍ3£©   Î´ÏÞÖÆ

Á¬Ðø×Ü¹¦ºÄ   ¼û¹¦ºÄ¶î¶¨Öµ±í

¹¤×÷ÎÂ¶È·¶Î§£¨×ÔÈ»Í¨·ç£©£¬TA£º

  ºó×ºÎªC    0¡æÖÁ70¡æ

  ºó×ºÎªI    -40¡æÖÁ85¡æ

  ºó×ºÎªM   -55¡æÖÁ125¡æ

´¢´æÎÂ¶È·¶Î§   -65¡æÖÁ150¡æ

Íâ¿ÇÎÂ¶È£¬60Ãë£ºFK·â×°   260¡æ

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

ÒýÏßÎÂ¶È£¬ÀëÍâ¿Ç1.6mm£¨1/16Ó¢´ç£©£¬10Ãë£ºJ·â×°   300¡æ

* Ç¿¶È³¬³öËùÁÐµÄ¼«ÏÞ²ÎÊý¿ÉÄÜµ¼ÖÂÆ÷¼þµÄÓÀ¾ÃÐÔËð»µ¡£ÕâÐ©½ö½öÊÇ¼«ÏÞ²ÎÊý£¬²¢²»Òâ

Î¶×ÅÔÚ¼«ÏÞ²ÎÊýÌõ¼þÏÂ»òÔÚÈÎºÎÆäËü³¬³öÍÆ¼ö¹¤×÷Ìõ¼þÏÂËùÊ¾²ÎÊýµÄÇé¿öÏÂÆ÷¼þÄÜÓÐÐ§µØ¹¤

×÷¡£ÑÓ³¤ÔÚ¼«ÏÞ²ÎÊýÌõ¼þÏÂµÄ¹¤×÷Ê±¼ä»áÓ°ÏìÆ÷¼þµÄ¿É¿¿ÐÔ¡£

×¢ÊÍ£º1. ³ýÁË²î·ÖµçÑ¹Ö®Íâ£¬ËùÓÐµÄµçÑ¹Öµ¾ùÏà¶ÔÓÚÍøÂçµØ¡£

      2. ²î·ÖµçÑ¹ÊÇIN+Ïà¶ÔÓÚIN£µÄµçÑ¹¡£

      3. Êä³ö¿ÉÒÔ¶ÌÂ·µ½ÈÎÒ»¸öµçÔ´¡£ÎªÁËÈ·±£×î´ó¹¦ºÄ¶î¶¨Öµ²»±»³¬¹ý£¬±ØÐëÏÞÖÆÎÂ¶ÈºÍ

         /»òµçÔ´µçÑ¹£¨¼ûÓ¦ÓÃ×ÊÁÏÒ»½Ú£©¡£

¹¦ºÄ¶î¶¨Öµ±í

·â×° TA¡Ü25¡æ

¹¦ºÄ¶î¶¨Öµ

TA=25¡æÒÔÉÏ

µÝ¼õÒò×Ó

TA=70¡æ

¹¦ºÄ¶î¶¨Öµ

TA=85¡æ

¹¦ºÄ¶î¶¨Öµ

TA=125¡æ

¹¦ºÄ¶î¶¨Öµ

D

FK

J

N

PW

950mW

1375mW

1375mW

1575mW

700mW

7.6mW/¡æ

11.0mW/¡æ

11.0mW/¡æ

12.6mW/¡æ

5.6mW/¡æ

608mW

880mW

880mW

1008mW

448mW

494mW

715mW

715mW

819mW

£

£

275mW

275mW

£

£

2.2  ÍÆ¼öµÄ¹¤×÷Ìõ¼þ

ºó×ºC ºó×ºI ºó×ºM

MIN MAX MIN MAX MIN MAX

µ¥Î»

µçÔ´µçÑ¹£¬VDD 3 16 4 16 4 16 V

VDD=5V -0.2 3.5 -0.2 3.5 0 3.5 V¹²Ä£ÊäÈëµçÑ¹£¬VIC

VDD=10V -0.2 8.5 -0.2 8.5 0 8.5 V

¹¤×÷ÎÂ¶È£¨×ÔÈ»Í¨·ç£©£¬TA 0 70 -40 85 -55 125 ¡æ
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2.3  µçÌØÐÔ

2.3.1  TLC27L4C¡¢TLC27L4AC¡¢TLC27L4BC¡¢TLC27L9CÔÚ¹æ¶¨µÄÎÂ¶ÈÏÂ£¨×ÔÈ»

Í¨·ç£©£¬VDD=5VÊ±µÄµçÌØÐÔ£¨³ý·ÇÁíÓÐËµÃ÷£©

+ È«ÎÂ¶È·¶Î§Îª0¡æÖÁ70¡æ¡£

×¢ÊÍ£º4. µÍÓÚ5pAµÄÊäÈëÆ«ÖÃµçÁ÷ºÍÊäÈëÊ§µ÷µçÁ÷µÄµäÐÍÖµÓÉÊýÑ§¼ÆËãÈ·¶¨¡£

      5. ´Ë·¶Î§Ò²µ¥¶ÀÓ¦ÓÃÓÚÃ¿Ò»¸öÊäÈë¶Ë¡£

PARAMETER TEST CONDITIONS TA 

TLC27L4C
TLC27L4AC
TLC27L4BC
TLC27L9C

UNIT

MIN TYP MAX

V f l

TLC27L4C
VO = 1.4 V, VIC = 0, 25 C 1.1 10

V

V f l

TLC27L4C
VO  1.4 V,
RS = 50 Ω,

VIC  0,
RL = 1 MΩ Full range 12

mV

V f l

TLC27L4AC
VO = 1.4 V, VIC = 0, 25 C 0.9 5

mV

VIO Input offset voltage

TLC27L4AC
VO  1.4 V,
RS = 50 Ω,

VIC  0,
RL = 1 MΩ Full range 6.5

ff t vo

TLC27L4BC
VO = 1.4 V, VIC = 0, 25 C 240 2000

V

TLC27L4BC
VO  1.4 V,
RS = 50 Ω,

VIC  0,
RL = 1 MΩ Full range 3000

µV

TLC27L9C
VO = 1.4 V, VIC = 0, 25 C 200 900

µV

TLC27L9C
VO  1.4 V,
RS = 50 Ω,

VIC  0,
RL = 1 MΩ Full range 1500

αVIO
Average temperature coefficient of input
offset voltage

25 C to 
70 C 1.1 µV/ C

IIO Input offset current (see Note 4) VO =2 5V VIC =2 5V
25 C 0.1

pAI f t   = .5 ,  = .5 
70 C 7 300

pA

IIB Input bias current (see Note 4) VO =2 5V VIC =2 5V
25 C 0.6

pAI  as  (  = .5 ,  = .5 
70 C 40 600

pA

VICR
Common-mode input

25 C
 0.2

to
4

 0.3
to

4.2
V

voltage range (see Note 5)

Full range
 0.2

to
3.5

V

V Hi h l l V 100 MΩ

25 C 3.2 4.1

VOH High-level output voltage ID = mV , RL = 1 Ω 0 C 3 4.1 VL

70 C 3 4.2

V l V 100 V

25 C 0 50

VOL Low-level output voltage ID = mV, IOL = 0 0 C 0 50 mVOL

70 C 0 50

A
Large signal differential

V 2 5V 2V MΩ

25 C 50 520

V/ VVD voltage amplification O = 2.5 to , RL = 1 MΩ 0 C 50 680 V/mV
 L

70 C 50 380

CMRR

25 C 65 94

dBCommon-mode rejection ratio VIC = VICR min 0 C 60 95 dBIC
70 C 60 95

k
Supply voltage rejection ratio

V 10 V 4 V

25 C 70 97

dBSVR (∆VDD/∆VIO)
VDD = 5 V to , VO = 1.4 0 C 60 97 dB

70 C 60 98

I
VO    V VIC 5V

25 C 40 68

ADD Supply current (four amplifiers)
 = 2.5 ,

No load
 = 2.5 ,

0 C 48 84 µANo load
70 C 31 56

µ
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2.3.2  TLC27L4C¡¢TLC27L4AC¡¢TLC27L4BC¡¢TLC27L9CÔÚ¹æ¶¨µÄÎÂ¶ÈÏÂ£¨×ÔÈ»

Í¨·ç£©£¬VDD=10VÊ±µÄµçÌØÐÔ£¨³ý·ÇÁíÓÐËµÃ÷£©

+ È«ÎÂ¶È·¶Î§Îª0¡æÖÁ70¡æ¡£

×¢ÊÍ£º4. µÍÓÚ5pAµÄÊäÈëÆ«ÖÃµçÁ÷ºÍÊäÈëÊ§µ÷µçÁ÷µÄµäÐÍÖµÓÉÊýÑ§¼ÆËãÈ·¶¨¡£

      5. ´Ë·¶Î§Ò²µ¥¶ÀÓ¦ÓÃÓÚÃ¿Ò»¸öÊäÈë¶Ë¡£

PARAMETER TEST CONDITIONS TA 

TLC27L4C
TLC27L4AC
TLC27L4BC
TLC27L9C

UNIT

MIN TYP MAX

V f l

TLC27L4C
VO = 1.4 V, VIC = 0, 25 C 1.1 10

V

V f l

TLC27L4C
VO  1.4 V,
RS = 50 Ω,

VIC  0,
RL = 1 MΩ Full range 12

mV

V f l

TLC27L4AC
VO = 1.4 V, VIC = 0, 25 C 0.9 5

mV

VIO Input offset voltage

TLC27L4AC
VO  1.4 V,
RS = 50 Ω,

VIC  0,
RL = 1 MΩ Full range 6.5

ff t vo

TLC27L4BC
VO = 1.4 V, VIC = 0, 25 C 260 2000

V

TLC27L4BC
VO  1.4 V,
RS = 50 Ω,

VIC  0,
RL = 1 MΩ Full range 3000

µV

TLC27L9C
VO = 1.4 V, VIC = 0, 25 C 210 1200

µV

TLC27L9C
VO  1.4 V,
RS = 50 Ω,

VIC  0,
RL = 1 MΩ Full range 1900

αVIO
Average temperature coefficient of input
offset voltage

25 C to 
70 C 1 µV/ C

IIO Input offset current (see Note 4) VO = 5V VIC = 5V
25 C 0.7

pAI f t   = 5 ,  = 5 
70 C 50 300

pA

IIB Input bias current (see Note 4) VO = 5V VIC = 5V
25 C 0.6

pAI  as  (  = 5 ,  = 5 
70 C 40 600

pA

VICR
Common-mode input

25 C
 0.2

to
9

 0.3
to

9.2
V

voltage range (see Note 5)

Full range
 0.2

to
8.5

V

V Hi h l l V 100 MΩ

25 C 8 8.9

8.9

8.9

VOH High-level output voltage ID = mV , RL = 1 Ω 0 C 7.8

7.8

VL
70 C

V l V 100 V

25 C 0 50

VOL Low-level output voltage ID = mV, IOL = 0 0 C 0 50 mVOL
70 C 0 50

A
Large signal differential

V V 6V MΩ

25 C 50 870

V/ VVD voltage amplification O = 1 to , RL = 1 MΩ 0 C 50 1020 V/mV
 L

70 C 50 660

CMRR

25 C 65 97

dBCommon-mode rejection ratio VIC = VICR min 0 C 60 97 dBIC
70 C 60 97

k Supply voltage rejection ratio V 10 V 4 V

25 C 70 97

dBSVR (∆VDD/∆VIO)
VDD = 5 V to , VO = 1.4 0 C 60 97 dB

70 C 60 98

I
VO    V VIC 5V

25 C 57 92

ADD Supply current (four amplifiers)
 = 5 ,

No load
 = ,

0 C 72 132 µANo load
70 C 44 80

µ
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2.3.3  TLC27L4I¡¢TLC27L4AI¡¢TLC27L4BI¡¢TLC27L9IÔÚ¹æ¶¨µÄÎÂ¶ÈÏÂ£¨×ÔÈ»Í¨·ç£©£¬

VDD=5VÊ±µÄµçÌØÐÔ£¨³ý·ÇÁíÓÐËµÃ÷£©

+ È«ÎÂ¶È·¶Î§Îª-40¡æÖÁ85¡æ¡£

×¢ÊÍ£º4. µÍÓÚ5pAµÄÊäÈëÆ«ÖÃµçÁ÷ºÍÊäÈëÊ§µ÷µçÁ÷µÄµäÐÍÖµÓÉÊýÑ§¼ÆËãÈ·¶¨¡£

      5. ´Ë·¶Î§Ò²µ¥¶ÀÓ¦ÓÃÓÚÃ¿Ò»¸öÊäÈë¶Ë¡£

PARAMETER TEST CONDITIONS TA 

TLC27L4I
TLC27L4AI
TLC27L4BI
TLC27L9I

UNIT

MIN TYP MAX

V f l

TLC27L4I
VO = 1.4 V, VIC = 0, 25 C 1.1 10

V

V f l

TLC27L4I
VO  1.4 V,
RS = 50 Ω,

VIC  0,
RL = 1 MΩ Full range 13

mV

V f l

TLC27L4AI
VO = 1.4 V, VIC = 0, 25 C 0.9 5

mV

VIO Input offset voltage

VO  1.4 V,
RS = 50 Ω,

VIC  0,
RL = 1 MΩ Full range 7

I t f t 

TLC27L4BI
VO = 1.4 V, VIC = 0, 25 C 240 2000

V

TLC27L4BI
VO  1.4 V,
RS = 50 Ω,

VIC  0,
RL = 1 MΩ Full range 3500

µV

TLC27L9I
VO = 1.4 V, VIC = 0, 25 C 200 900

µV

TLC27L9I
VO  1.4 V,
RS = 50 Ω,

VIC  0,
RL = 1 MΩ Full range 2000

αVIO
Average temperature coefficient of input
offset voltage

25 C to 
85 C

1.1 µV/ C

IIO Input offset current (see Note 4) VO =2 5V VIC =2 5V
25 C 0.1

pAf   o  = .  ,  .  
85 C 24 1000

pA

IIB Input bias current (see Note 4) VO =2 5V VIC =2 5V
25 C 0.6

pA   = .  ,  .  
85 C 200 2000

pA

VICR
Common-mode input voltage range

25 C
 0.2

to
4

 0.3
to

4.2
V

(see Note 5)
Full range

 0.2
to

3.5
V

V V 100 MΩ

25 C 3.2 4.1

VOH High-level output voltage ID = mV, RL = 1 MΩ  40 C 3 4.1 VL

85 C 3 4.2

V l V 100

25 C 0 50

VOL Low-level output voltage ID = mV , IOL = 0  40 C 0 50 mVOL

85 C 0 50

A
Large signal differential voltage

V V 2 V MΩ

25 C 50 480

V/ VVD amplification O = 0.25 to , RL = 1 Ω  40 C 50 900 V/mVL

85 C 50 330

CMRR

25 C 65 94

dBCommon-mode rejection ratio VIC = VICRmin  40 C 60 95 dBIC

85 C 60 95

k Supply voltage rejection ratio V 10 V 4 V

25 C 70 97

dBSVR (∆VDD/∆VIO)
VDD = 5 to , VO = 1.4  40 C 60 97 dBDD

85 C 60 98

I
5 V 5 V

25 C 39 68

ADD Supply current (four amplifiers)
VO = 2.5 V,
No load

VIC = 2.5 ,
 40 C 62 108 µA

No load
85 C 29 52

µ
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2.3.4  TLC27L4I¡¢TLC27L4AI¡¢TLC27L4BI¡¢TLC27L9IÔÚ¹æ¶¨µÄÎÂ¶ÈÏÂ£¨×ÔÈ»Í¨·ç£©£¬

VDD=10VÊ±µÄµçÌØÐÔ£¨³ý·ÇÁíÓÐËµÃ÷£©

+ È«ÎÂ¶È·¶Î§Îª-40¡æÖÁ85¡æ¡£

×¢ÊÍ£º4. µÍÓÚ5pAµÄÊäÈëÆ«ÖÃµçÁ÷ºÍÊäÈëÊ§µ÷µçÁ÷µÄµäÐÍÖµÓÉÊýÑ§¼ÆËãÈ·¶¨¡£

      5. ´Ë·¶Î§Ò²µ¥¶ÀÓ¦ÓÃÓÚÃ¿Ò»¸öÊäÈë¶Ë¡£

PARAMETER TEST CONDITIONS TA 

TLC27L4I
TLC27L4AI
TLC27L4BI
TLC27L9I

UNIT

MIN TYP MAX

V f l

TLC27L4I
VO = 1.4 V, VIC = 0, 25 C 1.1 10

V

V f l

TLC27L4I
VO  1.4 V,
RS = 50 Ω,

VIC  0,
RL = 1 MΩ Full range 13

mV

V f l

TLC27L4AI VO = 1.4 V, VIC = 0, 25 C 0.9 5
mV

VIO Input offset voltage

VO  1.4 V,
RS = 50 Ω,

VIC  0,
RL = 1 MΩ Full range 7

I t f t 

TLC27L4BI
VO = 1.4 V, VIC = 0, 25 C 260 2000

V

TLC27L4BI
VO  1.4 V,
RS = 50 Ω,

VIC  0,
RL = 1 MΩ Full range 3500

µV

TLC27L9I VO = 1.4 V, VIC = 0, 25 C 210 1200
µV

TLC27L9I VO  1.4 V,
RS = 50 Ω,

VIC  0,
RL = 1 MΩ Full range 2900

αVIO
Average temperature coefficient of input
offset voltage

25 C to 
85 C

1 µV/ C

IIO Input offset current (see Note 4) VO = 5V VIC = 5V
25 C 0.1

pAf   o  =  ,   
85 C 26 1000

pA

IIB Input bias current (see Note 4) VO = 5V VIC = 5V
25 C 0.7

pA   =  ,   
85 C 200 2000

pA

VICR
Common-mode input voltage range

25 C
 0.2

to
9

 0.3
to

9.2
V

(see Note 5)

Full range
 0.2

to
8.5

V

V V 100 MΩ

25 C 8 8.9

8.9

8.9

VOH High-level output voltage ID = mV, RL = 1 MΩ  40 C 7.8

7.8

VL
85 C

V l V 100

25 C 0 50

VOL Low-level output voltage ID = mV , IOL = 0  40 C 0 50 mVOL
85 C 0 50

A
Large signal differential voltage

V V 6 V MΩ

25 C 50 800

V/ VVD amplification O = 1 to , RL = 1 Ω  40 C 50 1550 V/mVL
85 C 50 585

CMRR

25 C 65 97

dBCommon-mode rejection ratio VIC = VICRmin  40 C 60 97 dBIC
85 C 60 98

k
Supply voltage rejection ratio

V 10 V 4 V

25 C 70 97

dBSVR (∆VDD/∆VIO)
VDD = 5 to , VO = 1.4  40 C 60 97 dBDD

85 C 60 98

I V V
25 C 57 92

ADD Supply current (four amplifiers)
VO = 5 V,
No load

VIC = 5 ,
 40 C 98 172 µA

No load
85 C 40 72

µ
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2.3.5  TLC27L4M¡¢TLC27L9MÔÚ¹æ¶¨µÄÎÂ¶ÈÏÂ£¨×ÔÈ»Í¨·ç£©£¬VDD=5VÊ±µÄµçÌØÐÔ£¨³ý

·ÇÁíÓÐËµÃ÷£©

+ È«ÎÂ¶È·¶Î§Îª-55¡æÖÁ125¡æ¡£

×¢ÊÍ£º4. µÍÓÚ5pAµÄÊäÈëÆ«ÖÃµçÁ÷ºÍÊäÈëÊ§µ÷µçÁ÷µÄµäÐÍÖµÓÉÊýÑ§¼ÆËãÈ·¶¨¡£

      5. ´Ë·¶Î§Ò²µ¥¶ÀÓ¦ÓÃÓÚÃ¿Ò»¸öÊäÈë¶Ë¡£

PARAMETER TEST CONDITIONS TA 
TLC27L4M
TLC27L9M UNITPARAMETER TEST CONDITIONS TA

MIN TYP MAX

UNIT

V f

TLC27L4M
VO = 1.4 V, VIC = 0, 25 C 1.1 10

mV

VIO Input offset voltage

VO  1.4 V,
RS = 50 Ω,

VIC  0,
RL = 1 MΩ Full range 12

mV

 

TLC27L9M
VO = 1.4 V, VIC = 0, 25 C 200 900

µV  ,
RS = 50 Ω,

  
RL = 1 MΩ Full range 3750

µV

αVIO
Average temperature coefficient of input
offset voltage

25 C to 
125 C

1.4 µV/ C

IIO Input offset current (see Note 4) VO =2 5V VIC =2 5V
25 C 0.1 pA

f    .  ,  .  
125 C 1.4 15 nA

IIB Input bias current (see Note 4) VO =2 5V VIC =2 5V
25 C 0.6 pA

  (  .  ,  .  
125 C 9 35 nA

VICR
Common-mode input voltage range

25 C
 0.2

to
4

 0.3
to

4.2
V

(see Note 5)

Full range
 0.2

to
3.5

V

V V 100 MΩ

25 C 3.2 4.1

VOH High-level output voltage ID = mV, RL = 1  55 C 3 4.1 VL
125 C 3 4.2

V V 100 V

25 0 50

VOL Low-level output voltage ID = mV, IOL = 0  55 C

C

0 50 mVOL
125 C 0 50

A
Large signal differential

V V 2 V MΩ

25 C 50 480

V/ VVD voltage amplification O = 0.25 to , RL = 1  55 C 25 950 V/mV L

125 C 25 200

CMRR

25 C 65 94

dBCommon-mode rejection ratio VIC = VICRmin  55 C 60 95 dBIC

125 C 60 85

k
Supply voltage rejection ratio

V 10 V V

25 C 70 97

dBSVR (∆VDD/∆VIO)
VDD = 5 to , VO = 1.4  55 C 60 97DD

125 C 60 98

I
5 V 5 V

25 C 39 68

ADD Supply current (four amplifiers)
VO = 2.5 V,
No load

VIC = 2.5 ,
 55 C 69 120 µA

 
125 C 27 48

µ
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2.3.6  TLC27L4M¡¢TLC27L9MÔÚ¹æ¶¨µÄÎÂ¶ÈÏÂ£¨×ÔÈ»Í¨·ç£©£¬VDD=10VÊ±µÄµçÌØÐÔ

£¨³ý·ÇÁíÓÐËµÃ÷£©

+ È«ÎÂ¶È·¶Î§Îª-55¡æÖÁ125¡æ¡£

×¢ÊÍ£º4. µÍÓÚ5pAµÄÊäÈëÆ«ÖÃµçÁ÷ºÍÊäÈëÊ§µ÷µçÁ÷µÄµäÐÍÖµÓÉÊýÑ§¼ÆËãÈ·¶¨¡£

      5. ´Ë·¶Î§Ò²µ¥¶ÀÓ¦ÓÃÓÚÃ¿Ò»¸öÊäÈë¶Ë¡£

PARAMETER TEST CONDITIONS TA 
TLC27L4M
TLC27L9M UNITPARAMETER TA

MIN TYP MAX

UNIT

V f

TLC27L4M
VO = 1.4 V, VIC = 0, 25 C 1.1 10

mV

VIO Input offset voltage

VO  1.4 V,
RS = 50 Ω,

VIC  0,
RL = 1 MΩ Full range 12

mV

 

TLC27L9M
VO = 1.4 V, VIC = 0, 25 C 210 1200

µV  ,
RS = 50 Ω,

  
RL = 1 MΩ Full range 4300

µV

αVIO
Average temperature coefficient of input
offset voltage

25 C to 
125 C

1.4 µV/ C

IIO Input offset current (see Note 4) VO = 5V VIC = 5V
25 C 0.1 pA

f     ,   
125 C 1.8 15 nA

IIB Input bias current (see Note 4) VO = 5V VIC = 5V
25 C 0.7 pA

  (   ,   
125 C 10 35 nA

VICR
Common-mode input voltage range

25 C
 0.2

to
9

 0.3
to

9.2
V

(see Note 5)

Full range
 0.2

to
8.5

V

V V 100 MΩ

25 C 8 8.9

VOH High-level output voltage ID = mV, RL = 1  55 C 7.8 8.8 VL
125 C 7.8 9

V V 100 V

25 0 50

VOL Low-level output voltage ID = mV, IOL = 0  55 C

C

0 50 mVOL
125 C 0 50

A
Large signal differential

V V 6 V MΩ

25 C 50 800

V/ VVD voltage amplification O = 1 to , RL = 1  55 C 25 1750 V/mV L

125 C 25 380

CMRR

25 C 65 97

dBCommon-mode rejection ratio VIC = VICRmin  55 C 60 97 dBIC

125 C 60 91

k
Supply voltage rejection ratio

V 10 V V

25 C 70 97

dBSVR (∆VDD/∆VIO)
VDD = 5 to , VO = 1.4  55 C 60 97DD

125 C 60 98

I V V
25 C 57 92

ADD Supply current (four amplifiers)
VO = 5 V,
No load

VIC = 5 ,  55 C 111 192 µA
 

125 C 35 60

µ
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2.3.7  TLC27L4YÔÚ¹æ¶¨µÄÎÂ¶ÈÏÂ£¨×ÔÈ»Í¨·ç£©£¬VDD=5V£¬TA=25¡æÊ±µÄµçÌØÐÔ£¨³ý

·ÇÁíÓÐËµÃ÷£©

×¢ÊÍ£º4. µÍÓÚ5pAµÄÊäÈëÆ«ÖÃµçÁ÷ºÍÊäÈëÊ§µ÷µçÁ÷µÄµäÐÍÖµÓÉÊýÑ§¼ÆËãÈ·¶¨¡£

      5. ´Ë·¶Î§Ò²µ¥¶ÀÓ¦ÓÃÓÚÃ¿Ò»¸öÊäÈë¶Ë¡£

2.3.8  TLC27L4YÔÚ¹æ¶¨µÄÎÂ¶ÈÏÂ£¨×ÔÈ»Í¨·ç£©£¬VDD=10V£¬TA=25¡æÊ±µÄµçÌØÐÔ£¨³ý

·ÇÁíÓÐËµÃ÷£©

×¢ÊÍ£º4. µÍÓÚ5pAµÄÊäÈëÆ«ÖÃµçÁ÷ºÍÊäÈëÊ§µ÷µçÁ÷µÄµäÐÍÖµÓÉÊýÑ§¼ÆËãÈ·¶¨¡£

      5. ´Ë·¶Î§Ò²µ¥¶ÀÓ¦ÓÃÓÚÃ¿Ò»¸öÊäÈë¶Ë¡£

PARAMETER TEST CONDITIONS
TLC27L4Y

UNITPARAMETER  
MIN TYP MAX

UNIT

VIO Input offset voltage
VO = 1.4 V,
RS = 50 Ω,

VIC = 0,
RL = 1 MΩ

1.1 10 mV

αVIO Average temperature coefficient of input offset voltage TA = 25 C to 70 C 1.1 µV/ C

IIO Input offset current (see Note 4) VO = 2.5 V, VIC = 2.5 V 0.1 pA

IIB Input bias current (see Note 4) VO = 2.5 V, VIC = 2.5 V 0.6 pA

VICR Common-mode input voltage range (see Note 5)
 0.2

to
4

 0.3
to

4.2
V

VOH High-level output voltage VID = 100 mV, RL = 1 MΩ 3.2 4.1 V

VOL Low-level output voltage VID =  100 mV, IOL = 0 0 50 mV

AVD Large-signal differential voltage amplification VO = 0.25 V to 2 V, RL = 1 MΩ 50 520 V/mV

CMRR Common-mode rejection ratio VIC = VICRmin 65 94 dB

kSVR Supply-voltage rejection ratio (∆VDD /∆VIO) VDD = 5 V to 10 V, VO = 1.4 V 70 97 dB

IDD Supply current (four amplifiers)
VO = 2.5 V,
No load

VIC = 2.5 V,
40 68 µA

PARAMETER TEST CONDITIONS
TLC27L4Y

UNIT 
MIN TYP MAX

UNIT

VIO Input offset voltage
VO = 1.4 V,
RS = 50 Ω,

VIC = 0,
RL = 1 MΩ

1.1 10 mV

αVIO Average temperature coefficient of input offset voltage TA = 25 C to 70 C 1 µV/ C

IIO Input offset current (see Note 4) VO = 5 V, VIC = 5 V 0.1 pA

IIB Input bias current (see Note 4) VO = 5 V, VIC = 5 V 0.7 pA

VICR Common-mode input voltage range (see Note 5)
 0.2

to
9

 0.3
to

9.2
V

VOH High-level output voltage VID = 100 mV, RL = 1 MΩ 8 8.9 V

VOL Low-level output voltage VID =  100 mV, IOL = 0 0 50 mV

AVD Large-signal differential voltage amplification VO = 1 V to 6 V, RL = 1 MΩ 50 870 V/mV

CMRR Common-mode rejection ratio VIC = VICRmin 65 97 dB

kSVR Supply-voltage rejection ratio (∆VDD /∆VIO) VDD = 5 V to 10 V, VO = 1.4 V 70 97 dB

IDD Supply current (four amplifiers)
VO = 5 V,
No load

VIC = 5 V,
57 92 µA
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2.4  ¹¤×÷ÌØÐÔ

2.4.1  TLC27L4C¡¢TLC27L4AC¡¢TLC27L4BC¡¢TLC27L9CÔÚ¹æ¶¨µÄÎÂ¶ÈÏÂ£¨×ÔÈ»Í¨

·ç£©£¬VDD=5VÊ±µÄ¹¤×÷ÌØÐÔ

2.4.2  TLC27L4C¡¢TLC27L4AC¡¢TLC27L4BC¡¢TLC27L9CÔÚ¹æ¶¨µÄÎÂ¶ÈÏÂ£¨×ÔÈ»

Í¨·ç£©£¬VDD=10VÊ±µÄ¹¤×÷ÌØÐÔ

PARAMETER TEST CONDITIONS TA

TLC27L4C 
TLC27L4AC
TLC27L4BC
TLC27L9C

UNIT

MIN TYP MAX

SR Sl i i
MΩ

V

25 C 0.03

V/SR Sl i i
MΩ

VIPP = 1 V 0 C 0.04

V/SR Slew rate at unity gain
RL = 1 ,
CL =2 0p F

IPP

70 C 0.03
V/µst  i  ,

See Figure 1
V

25 C 0.03
V/µs

See Figure 1
VIPP =  2.5 0 C 0.03

70 C 0.02

Vn Equivalent input noise voltage
f =  1  kHZ, 
See Figure 2

RS = 20 Ω,
25 C 70 nV/ Hz

B i
pF

25 C 5

kHOM Maximum output-swing bandwidth
VO =  VOH,
RL = 1 MΩ,

CL = 20 ,
See Figure 1

0 C 6 kHz
RL = 1 MΩ, See Figure 1

70 C 4.5

B
mV pF

25 C 85

kH1 Unity-gain bandwidth
VI = 10 ,
See Figure 3

CL = 20 ,
0 C 100 kHz

See Figure 3
70 C 65

mV
25 C 34

φm Phase margin
VI =  10 ,
CL = 20 pF,

f = B1,
See Figure 3

0 C 36
 =  , See Figure 3

70 C 30

PARAMETER TEST CONDITIONS TA

TLC27L4C 
TLC27L4AC
TLC27L4BC
TLC27L9C

UNIT

MIN TYP MAX

SR Sl i i
MΩ

V

25 C 0.05

V/SR Sl i i
MΩ

VIPP = 1 V 0 C 0.05

V/SR Slew rate at unity gain
RL = 1 MΩ,
CL =2 0p F

IPP

70 C 0.04
V/µst un y in  = ,

See Figure 1
V

25 C 0.04
V/µs

See Figure 1
VIPP =  5.5 0 C 0.05IPP

70 C 0.04

Vn Equivalent input noise voltage
f = 1  kHz, 
See Figure 2

RS = 20 Ω,
25 C 70 nV/ Hz

B
pF

25 C 1

kHOM Maximum output-swing bandwidth
VO =  VOH,
RL = 1 MΩ,

CL = 20 ,
See Figure 1

0 C 1.3 kHz
RL = 1 MΩ, See Figure 1

70 C 0.9

B
mV pF

25 C 110

kH1 Unity-gain bandwidth
VI = 10 ,
See Figure 3

CL = 20 ,
0 C 125 kHz

See Figure 3
70 C 90

mV
25 C 38

φm Phase margin
VI =  10 ,
CL = 20 pF,

f = B1,
See Figure 3

0 C 40
 =  , See Figure 3

70 C 34
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2.4.3  TLC27L4I¡¢TLC27L4AI¡¢TLC27L4BI¡¢TLC27L9IÔÚ¹æ¶¨µÄÎÂ¶ÈÏÂ£¨×ÔÈ»Í¨·ç£©£¬

VDD=5VÊ±µÄ¹¤×÷ÌØÐÔ

2.4.4  TLC27L4I¡¢TLC27L4AI¡¢TLC27L4BI¡¢TLC27L9IÔÚ¹æ¶¨µÄÎÂ¶ÈÏÂ£¨×ÔÈ»Í¨·ç£©£¬

VDD=10VÊ±µÄ¹¤×÷ÌØÐÔ

PARAMETER TEST CONDITIONS TA

TLC27L4I 
TLC27L4AI
TLC27L4BI
TLC27L9I

UNIT

MIN TYP MAX

SR Sl i i
MΩ

V

25 C 0.03

V/SR Sl i i
MΩ

VIPP = 1  4 0 C 0.04

V/SR Slew rate at unity gain
RL = 1 ,
CL =2 0p F

85 C 0.03
V/µs  F,

See Figure 1
V

25 C 0.03
V/µs

See Figure 1
VIPP =  2.5  4 0 C 0.04

85 C 0.02

Vn Equivalent input noise voltage
f = 1 HZ, 
See Figure 2

RS = 20 Ω,
25 C 70 nV/ Hz

B
pF

25 C 5

kHOM Maximum output-swing bandwidth
VO =  VOH,
RL = 1 MΩ,

CL = 20 ,
See Figure 1

 4 0 C 7 kHz
RL = 1 MΩ,   

85 C 4

B
mV pF

25 C 85

kH1 Unity-gain bandwidth
VI = 10 ,
See Figure 3

CL = 20 ,  40 C 130 kHz
See Figure 3

85 C 55

mV
25 C 34

φm Phase margin
VI =  10 ,
CL = 20 pF,

f = B1,
See Figure 3

 4 0 C 38
  ,   

85 C 28

PARAMETER TEST CONDITIONS TA

TLC27L4I 
TLC27L4AI
TLC27L4BI
TLC27L9I

UNIT

MIN TYP MAX

SR Sl i i
MΩ

V

25 C 0.05

V/SR Sl i i
MΩ

VIPP = 1  4 0 C 0.06

V/SR Slew rate at unity gain
RL = 1 ,
CL =2 0p F

85 C 0.03
V/µs  F,

See Figure 1
V

25 C 0.04
V/µs

See Figure 1
VIPP =  2.5  4 0 C 0.05

85 C 0.03

Vn Equivalent input noise voltage
f = 1 HZ, 
See Figure 2

RS = 20 Ω,
25 C 70 nV/ Hz

B
pF

25 C 1

kHOM Maximum output-swing bandwidth
VO =  VOH,
RL = 1 MΩ,

CL = 20 ,
See Figure 1

 4 0 C 1.4 kHz
RL = 1 MΩ,   

85 C 0.8

B
mV pF

25 C 110

kH1 Unity-gain bandwidth
VI = 10 ,
See Figure 3

CL = 20 ,  40 C 155 kHz
See Figure 3

85 C 80

mV
25 C 38

φm Phase margin
VI =  10 ,
CL = 20 pF,

f = B1,
See Figure 3

 4 0 C 42
  ,   

85 C 32
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2.4.5  TLC27L4M¡¢TLC27L9MÔÚ¹æ¶¨µÄÎÂ¶ÈÏÂ£¨×ÔÈ»Í¨·ç£©£¬VDD=5VÊ±µÄ¹¤×÷ÌØÐÔ

2.4.6  TLC27L4M¡¢TLC27L9MÔÚ¹æ¶¨µÄÎÂ¶ÈÏÂ£¨×ÔÈ»Í¨·ç£©,VDD=10VÊ±µÄ¹¤×÷ÌØÐÔ

PARAMETER TEST CONDITIONS TA

TLC27L4M
TLC27L9M UNIT

MIN TYP MAX

SR i i
MΩ

V

25 C 0.03

V/SR i i
MΩ

VIPP = 1 V  55 C 0.04

V/SR Slew rate at unity gain
RL = 1 ,
CL =2 0p F

IPP
125 C 0.02

V/µs  = ,
See Figure 1

V

25 C 0.03
V/µs

  
VIPP =  2.5  55 C 0.04IPP

125 C 0.02

Vn Equivalent input noise voltage
f = 1  kHz,
See Figure 2

RS = 20 Ω,
25 C 70 nV/ Hz

B
pF

25 C 5

kHOM Maximum output-swing bandwidth
VO =  VOH,
RL = 1 MΩ,

CL = 20 ,
See Figure 1

 55 C 8 kHz
RL = 1 MΩ, See Figure 1

125 C 3

B
mV pF

25 C 85

kH1 Unity-gain bandwidth
VI = 10  , 
See Figure 3

CL = 20 ,
 55 C 140 kHz

See Figure 3
125 C 45

VI = 1 0 m V f = B 1
25 C 34

φm Phase margin
   ,

CL = 20 pF,
f 1,
See Figure 3  55 C 39   ,   

125 C 25

PARAMETER TEST CONDITIONS TA

TLC27L4M
TLC27L9M UNIT

MIN TYP MAX

SR i i
MΩ

V

25 C 0.05

V/SR i i
MΩ

VIPP = 1 V  55 C 0.06

V/SR Slew rate at unity gain
RL = 1 ,
CL =2 0p F

IPP
125 C 0.03

V/µs  = ,
See Figure 1

V

25 C 0.04
V/µs

  
VIPP =  5.5  55 C 0.06IPP

125 C 0.03

Vn Equivalent input noise voltage
f = 1  kHz,
See Figure 2

RS = 20 Ω,
25 C 70 nV/ Hz

B
pF

25 C 1

kHOM Maximum output-swing bandwidth
VO =  VOH,
RL = 1 MΩ,

CL = 20 ,
See Figure 1

 55 C 1.5 kHz
RL = 1 MΩ, See Figure 1

125 C 0.7

B
mV pF

25 C 110

kH1 Unity-gain bandwidth
VI = 10  , 
See Figure 3

CL = 20 ,  55 C 165 kHz
See Figure 3

125 C 70

VI = 1 0 m V f = B 1
25 C 38

φm Phase margin
   ,

CL = 20 pF,
f 1,
See Figure 3  55 C 43   ,   

125 C 29
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2.4.7  TLC27L4YÔÚVDD=5V£¬TA=25¡æÊ±µÄ¹¤×÷ÌØÐÔ

2.4.8  TLC27L4YÔÚVDD=10V£¬TA=25¡æÊ±µÄ¹¤×÷ÌØÐÔ

    2.5  ²ÎÊý²âÁ¿×ÊÁÏ

    2.5.1  µ¥µçÔ´Óë·ÖÀëµçÔ´²âÊÔµçÂ·

ÓÉÓÚTLC27L4ºÍTLC27L9¶Ôµ¥µçÔ´¹¤×÷Îª×î¼Ñ£¬¶øÔÚÐí¶à³¡ºÏÖÐÊäÈëÐÅºÅ±ØÐë±»Æ«ÖÃµ½

Æ«ÀëµØ£¬ËùÒÔÓÃÓÚ¸÷ÖÖ²âÊÔµÄµçÂ·½Ó·¨³£±íÏÖ³öÄ³Ð©²»±ãÖ®´¦¡£Í¨¹ýÓÃ·ÖÀëµÄµçÔ´²âÊÔÆ÷¼þ

²¢°ÑÊä³ö¸ºÔØÁ¬½Óµ½¸ºµçÔ´µçÆ½¿ÉÒÔ±ÜÃâÕâÖÖ²»·½±ã¡£µ¥µçÔ´Óë·ÖÀëµçÔ´²âÊÔµçÂ·µÄ±È½Ï±í

Ê¾ÈçÏÂ¡£Ê¹ÓÃÕâÁ½ÖÖµçÔ´µÄÈÎºÎÒ»ÖÖ¶¼¸ø³öÍ¬ÑùµÄ½á¹û¡£

Í¼1  µ¥Î»ÔöÒæ·Å´óÆ÷

PARAMETER TEST CONDITIONS
TLC27L4Y

UNIT 
MIN TYP MAX

SR Slew rate at unity gain
RL = 1 MΩ,
CL =20p F

VIPP = 1 V 0.03
V/µs  ,

See Figure 1 VIPP =  2.5 V 0.03
V/µs

Vn Equivalent input noise voltage
f =  1  kHz,
See Figure 2

RS = 20 Ω,
70 nV/ Hz

BOM Maximum output-swing bandwidth
VO =  VOH,
RL = 1 MΩ,

CL = 20 pF,
See Figure 1

5 kHz

B1 Unity-gain bandwidth
VI = 10  mV,
See Figure 3

CL = 20 pF,
85 kHz

φm Phase margin
VI =  10 mV,
CL = 20 pF,

f = B1,
See Figure 3

34

PARAMETER TEST CONDITIONS
TLC27L4Y

UNIT 
MIN TYP MAX

SR Slew rate at unity gain
RL = 1 MΩ,
CL =20p F

VIPP = 1 V 0.05
V/µs  ,

See Figure 1 VIPP =  5.5 V 0.04
V/µs

Vn Equivalent input noise voltage
f =  1  kHz,
See Figure 2

RS = 20 Ω,
70 nV/ Hz

BOM Maximum output-swing bandwidth
VO =  VOH,
RL = 1 MΩ,

CL = 20 pF,
See Figure 1

1 kHz

B1 Unity-gain bandwidth
VI = 10  mV,
See Figure 3

CL = 20 pF,
110 kHz

φm Phase margin
VI =  10 mV,
CL = 20 pF,

f = B1,
See Figure 3

38
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Í¼2  ÔëÉù²âÊÔµçÂ·

Í¼3  ÔöÒæÎª100µÄ·´Ïà·Å´óÆ÷

2.5.2  ÊäÈëÆ«Á÷

ÓÉÓÚTLC27L4ºÍTLC27L9ÔËËã·Å´óÆ÷µÄ¸ßÊäÈë×è¿¹£¬ÊÔÍ¼²âÁ¿ÊäÈëÆ«Á÷¿ÉÄÜµ¼ÖÂ´íÎóµÄ

¶ÁÊý¡£Õý³£ÊÒÄÚ»·¾³ÎÂ¶ÈÏÂÆ«Á÷µÄµäÐÍÖµÐ¡ÓÚ1pA£¬́ ËÖµÒ×±»²âÊÔ²å×ùµÄÐ¹Â©µçÁ÷³¬¹ý¡£Ìá¹©

Á½ÖÖ½¨ÒéÒÔ±ÜÃâ´íÎóµÄ²âÁ¿£º

¢Å°ÑÆ÷¼þÓëÆäËüÇ±ÔÚµÄÐ¹Â©Ô´¸ôÀë¡£ÔÚÆ÷¼þÊäÈë¶ËµÄÖÜÎ§ºÍÖ®¼äÊ¹ÓÃ½ÓµØµÄÆÁ±Î£¨¼ûÍ¼

4£©¡£ÇÐ¶ÏÐ¹Â©µçÁ÷£¨·ñÔòËü½«Á÷ÈëÊäÈë¶Ë£©¡£

¢ÆÍ¨¹ýÔÚ²âÊÔ²å×ùÉÏÎÞÆ÷¼þµÄÇé¿öÏÂÊµ¼Ê½øÐÐÊäÈëÆ«Á÷µÄ²âÊÔ£¨Ê¹ÓÃÆ¤°²¼Æ£©¿ÉÒÔ²¹³¥

²âÊÔ²å×ùµÄÂ©µçÁ÷¡£ÓÚÊÇ£¬´ÓÆ÷¼þ²åÈë²å×ùÊ±Ëù»ñÈ¡µÄ¶ÁÊýÖÐ¼õÈ¥¿Õ²å×ùµÄÐ¹Â©¶ÁÊý¿É

ÒÔ¼ÆËã³öÊµ¼ÊµÄÊäÈëÆ«Á÷¡£

Òª×¢Òâ£ºÐí¶à×Ô¶¯²âÊÔÆ÷ÒÔ¼°Ä³Ð©ÊÔÑéÔË·Å²âÊÔÆ÷Ê¹ÓÃËÅ·þ»·Â·£¨servo-loop£©¼¼Êõ£¬Ëü

¾ßÓÐÓëÆ÷¼þÊäÈë¶Ë´®ÁªµÄµç×è£¬ÓÃÒÔ²âÁ¿ÊäÈëÆ«Á÷£¨²âÁ¿¿çÔÚ´®Áªµç×èÉÏµÄµçÑ¹½µ²¢¼ÆËãÆ«

Á÷£©¡£ÕâÖÖ·½·¨ÒªÇó°ÑÆ÷¼þ²åÈë²âÊÔ²â×ùÒÔ»ñµÃÕýÈ·µÄ¶ÁÊý£»Òò´ËÊ¹ÓÃÕâÖÖ·½·¨¿Õ²å×ù¶ÁÊý

ÊÇ²»¿ÉÐÐµÄ¡£

V = VIC

148

17

                   Í¼4  Æ÷¼þÊäÈë¶ËÖÜÎ§µÄ¸ôÀë½ðÊô£¨JºÍN·â×°£©

VDD

 

+

10 kΩ

VO

100 Ω

CL

1/2 VDD

VI
VI
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100 Ω

VO

10 kΩ

 

+

VDD +

VDD  

(b) SPLIT SUPPLY(a) SINGLE SUPPLY

VDD

 

+

VDD +

 

+

1/2 VDD

20 Ω

VO

2 kΩ

20 Ω

VDD  

20 Ω 20 Ω

2 kΩ

VO

(b) SPLIT SUPPLY(a) SINGLE SUPPLY
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2.5.3  µÍµçÆ½Êä³öµçÑ¹

ÎªÁËµÃµ½µÍµçÔ´µçÑ¹µÄÔËÓÃ£¬ÔÚÊäÈë¼¶±ØÐë×÷Ä³Ð©ÕÛÖÔ¡£ÕâÖÖÕÛÖÔµ¼ÖÂÆ÷¼þµÍµçÆ½Êä³ö£¬

ËüÈ¡¾öÓÚ¹²Ä£ÊäÈëµçÑ¹µçÆ½ºÍ²î·ÖÊäÈëµçÑ¹µçÆ½¡£µ±ÊÔÍ¼°ÑµÍµçÆ½Êä³ö¶ÁÊýÓëµçÐÔÄÜ²ÎÊýÁª

ÏµÆðÀ´Ê±£¬Ó¦µ±×ñÊØÕâÁ½¸öÌõ¼þ¡£Èç¹ûÊ¹ÓÃ²»Í¬ÓÚ´ËµÄÌõ¼þ£¬Çë²Î¼û±¾Êý¾ÝÊÖ²áÖÐµäÐÍÌØÐÔ

ÇúÏßÍ¼14ÖÁ19¡£

2.5.4  ÊäÈëÊ§µ÷µçÑ¹ÎÂ¶ÈÏµÊý

ÊÔÍ¼²âÁ¿ÊäÈëÊ§µ÷µçÑ¹µÄÎÂ¶ÈÏµÊý³£³£ÒýÆð´íÎóµÄ¶ÁÊý¡£´Ë²ÎÊýÊµ¼ÊÉÏÊÇÀûÓÃÔÚÁ½¸ö²»

Í¬ÎÂ¶ÈÏÂµÃµ½µÄÊäÈëÊ§µ÷µçÑ¹²âÁ¿ÖµµÄ¼ÆËã½á¹û¡£µ±ÎÂ¶ÈÖ®Ò»£¨»ò¶þÕß£©µÍÓÚ±ùµãÊ±£¬ÔÚÆ÷

¼þºÍ²âÊÔ²å×ùÉÏ´æÔÚ³±Æø¡£´Ë³±Æø½«ÒýÆðÐ¹Â©ºÍ½Ó´¥µç×è£¬Ëü»á²úÉú´íÎóµÄÊäÈëÊ§µ÷µçÑ¹¶Á

Êý¡£ÒÔÇ°ËùÊöµÄ¸ôÀë¼¼Êõ¶ÔÓÚÐ¹Â©ÎÞÐ§£¬ÕâÊÇÒòÎª³±ÆøÒ²¸½ÔÚ¸ôÀë½ðÊô±¾ÉíÉÏ£¬´Ó¶øÊ¹ËüÃ»

ÓÐÓÃ´¦£¬ÎªÁËÊ¹Îó²î×îÐ¡£¬½¨ÒéÔÚ±ùµãÒÔÉÏµÄÎÂ¶ÈÏÂÍê³ÉÕâÐ©²âÁ¿¡£

2.5.5  È«¹¦ÂÊ£¨full-power£©ÏìÓ¦

È«¹¦ÂÊ£¨Full-power£©ÏìÓ¦£¨ÔÚ¸ßÓÚËüµÄÆµÂÊÏÂÔËËã·Å´óÆ÷µÄÐ±ÉýÂÊ½«ÏÞÖÆÊä³öµçÑ¹µÄ°Ú

·ù£©³£ÓÐÁ½ÖÖ¹æ¶¨£ºÈ«ÏßÐÔ£¨full-linear£©ÏìÓ¦ºÍÈ«·åÖµ£¨full-peak£©ÏìÓ¦¡£È«ÏßÐÔÏìÓ¦Í¨³£

Í¨¹ýÏÂÊö·½·¨À´²âÁ¿£ºÔÚÔö¼ÓÕýÏÒÊäÈëÐÅºÅÆµÂÊµÄÍ¬Ê±£¬¼àÊÓÊä³öµçÆ½µÄÊ§Õæ£¬Ö±µ½ÕÒµ½¸ß

ÓÚ¸ÃÆµÂÊÊä³ö½«°üº¬Ã÷ÏÔÊ§ÕæµÄ×î´óÆµÂÊÎªÖ¹¡£È«·åÖµÏìÓ¦²»¿¼ÂÇÊ§Õæ£¬Ëü¶¨ÒåÎª×î´óÊä³ö

ÆµÂÊ£¬¸ßÓÚ´ËÆµÂÊ½«²»ÄÜ±£³ÖÈ«·åÖµ¡ª¡ª·åÖµÊä³ö°Ú·ù¡£

ÒòÎªÃ»ÓÐ±»Òµ½çÆÕ±é½ÓÊÜµÄÃ÷ÏÔÊ§ÕæÖµ£¬ËùÒÔÔÚ±¾Êý¾ÝÊÖ²áÖÐ¹æ¶¨È«·åÖµÏìÓ¦£¬ËüÓÃÍ¼1

µÄµçÂ·À´²âÁ¿¡£³õÊ¼ÉèÖÃ°üÀ¨Ê¹ÓÃÕýÏÒÊäÈëÀ´È·¶¨µÄ×î´ó·å-·åÊä³ö£¨Ôö¼ÓÕýÏÒ²¨µÄ·ù¶ÈÖ±ÖÁ

³öÏÖóéÎ»ÎªÖ¹£©¡£È»ºóÓÃÍ¬Ñù·ù¶ÈµÄ·½²¨´úÌæÕýÏÒ²¨¡£½Ó×ÅÔö¼ÓÆµÂÊÖ±ÖÁ²»ÔÙ±£³Ö×î´óµÄ·å-

·åÊä³öÎªÖ¹£¨Í¼5£©¡£·½²¨ÓÃÓÚ¸ü¾«È·µØÈ·¶¨´ïµ½×î´ó·å-·åÊä³öµÄµã¡£

Í¼5  È«¹¦ÂÊÏìÓ¦Êä³öÐÅºÅ

2.5.6  ²âÊÔÊ±¼ä

²âÊÔÊ±¼ä²»³ä·ÖÊÇ³£¼ûµÄÎÊÌâ£¬ÌØ±ðÊÇÔÚ´óÈÝÁ¿¡¢¶Ì²âÊÔÊ±¼äµÄ»·¾³ÏÂ²âÊÔCMOSÆ÷¼þ

Ê±¸üÊÇÈç´Ë¡£ÓëË«¼«ÐÍºÍBiFETÆ÷¼þÏà±È£¬CMOSÆ÷¼þÄÚ²¿µçÈÝ½Ï´óÇÒÐèÒª½Ï³¤µÄ²âÊÔÊ±¼ä¡£

µ±¼õÐ¡µçÔ´µçÆ½ºÍ½µµÍÎÂ¶ÈµÄÇé¿öÏÂ£¬´ËÎÊÌâ±äµÃ¸ü¼ÓÃ÷ÏÔ¡£

(a) f = 100 Hz (b) BOM > f > 100 Hz (c) f = BOM (d) f > BOM
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2.6  µäÐÍÌØÐÔÇúÏß

     Í¼6  TLC27L4ÊäÈëÊ§µ÷µçÑ¹µÄ·Ö²¼    Í¼7  TLC27L4ÊäÈëÊ§µ÷µçÑ¹µÄ·Ö²¼

      

        Í¼8  TLC27L4ºÍTLC27L9ÊäÈë     Í¼9  TLC27L4ºÍTLC27L9ÊäÈë

              Ê§µ÷µçÑ¹ÎÂ¶ÈÏµÊýµÄ·Ö²¼         Ê§µ÷µçÑ¹ÎÂ¶ÈÏµÊýµÄ·Ö²¼

       Í¼10  ¸ßµçÆ½Êä³öµçÑ¹Óë              Í¼11  ¸ßµçÆ½Êä³öµçÑ¹Óë

             ¸ßµçÆ½Êä³öµçÁ÷µÄ¹ØÏµ                ¸ßµçÆ½Êä³öµçÁ÷µÄ¹ØÏµ
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        Í¼12  ¸ßµçÆ½Êä³öµçÑ¹Óë             Í¼13  ¸ßµçÆ½Êä³öµçÑ¹Óë

              µçÔ´µçÑ¹µÄ¹ØÏµ                     ×ÔÈ»Í¨·çÎÂ¶ÈµÄ¹ØÏµ

             

        Í¼14  µÍµçÆ½Êä³öµçÑ¹Óë              Í¼15  µÍµçÆ½Êä³öµçÑ¹Óë

              ¹²Ä£ÊäÈëµçÑ¹µÄ¹ØÏµ                  ¹²Ä£ÊäÈëµçÑ¹µÄ¹ØÏµ

                  

          Í¼16  µÍµçÆ½Êä³öµçÑ¹Óë           Í¼17  µÍµçÆ½Êä³öµçÑ¹Óë

                ²î·ÖÊäÈëµçÑ¹µÄ¹ØÏµ               ×ÔÈ»Í¨·çÎÂ¶ÈµÄ¹ØÏµ
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        Í¼18  µÍµçÆ½Êä³öµçÑ¹Óë              Í¼19  µÍµçÆ½Êä³öµçÑ¹Óë

          µÍµçÆ½Êä³öµçÁ÷µÄ¹ØÏµ                µÍµçÆ½Êä³öµçÁ÷µÄ¹ØÏµ

        Í¼20  ´óÐÅºÅ²î·ÖµçÑ¹·Å´óÂÊÓë       Í¼21  ´óÐÅºÅ²î·ÖµçÑ¹·Å´óÂÊÓë

              µçÔ´µçÑ¹µÄ¹ØÏµ                     ×ÔÈ»Í¨·çÎÂ¶ÈµÄ¹ØÏµ

        Í¼22  ÊäÈëÆ«ÖÃµçÁ÷ºÍÊäÈëÊ§µ÷µçÁ÷    Í¼23  ¹²Ä£ÊäÈëµçÑ¹Õý¼«ÏÞÓë

              Óë×ÔÈ»Í¨·çÎÂ¶ÈµÄ¹ØÏµ                µçÔ´µçÑ¹µÄ¹ØÏµ
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    Í¼24  µçÔ´µçÁ÷ÓëµçÔ´µçÑ¹µÄ¹ØÏµ       Í¼25  µçÔ´µçÁ÷Óë×ÔÈ»Í¨·çÎÂ¶ÈµÄ¹ØÏµ

      

      Í¼26  ×ª»»ÂÊÓëµçÔ´µçÑ¹µÄ¹ØÏµ          Í¼27  ×ª»»ÂÊÓë×ÔÈ»Í¨·çÎÂ¶ÈµÄ¹ØÏµ

       

    Í¼28  ¹éÒ»»¯×ª»»ÂÊÓë×ÔÈ»Í¨·çÎÂ¶ÈµÄ¹ØÏµ Í¼29  ×î´óÊä³öµçÑ¹·å-·åÖµÓëÆµÂÊµÄ¹ØÏµ
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   Í¼30  µ¥Î»ÔöÒæ´ø¿íÓë×ÔÈ»Í¨·çÎÂ¶ÈµÄ¹ØÏµ Í¼31  µ¥Î»ÔöÒæ´ø¿íÓëµçÔ´µçÑ¹µÄ¹ØÏµ
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       Í¼32  ´óÐÅºÅ²î·ÖµçÑ¹·Å´óÂÊ              Í¼33  ´óÐÅºÅ²î·ÖµçÑ¹·Å´óÂÊ

             ºÍÏàÒÆÓëÆµÂÊµÄ¹ØÏµ                      ºÍÏàÒÆÓëÆµÂÊµÄ¹ØÏµ

     Í¼34  ÏàÎ»ÈÝÏÞÓëµçÔ´µçÑ¹µÄ¹ØÏµ         Í¼35  ÏàÎ»ÈÝÏÞÓë×ÔÈ»Í¨·çÎÂ¶ÈµÄ¹ØÏµ
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Èý¡¢Ó¦ÓÃ×ÊÁÏ

3.1  µ¥µçÔ´ÔËÓÃ

Ê¹ÓÃË«µçÔ´£¨Ò²±»³ÆÎªÆ½ºâ»ò·ÖÀëµçÔ´£©Ê±£¬TLC27L4ºÍTLC27L9¹¤×÷Á¼ºÃ£¬Í¬Ê±£¬¶Ô

ÓÚµ¥µçÔ´ÔËÓÃÉè¼ÆÎª×î¼Ñ¡£´ËÉè¼Æ°üÀ¨ÊäÈë¹²Ä£µçÑ¹·¶Î§£¬Ëü°üº¬µØÒÔ¼°Êä³öµçÑ¹·¶Î§£¬Ëü

ÏÂÀÖÁµØ¡£µçÔ´µçÑ¹·¶Î§ÏòÏÂÀ©Õ¹ÖÁ3V£¨ºó×ºÎªCµÄÀàÐÍ£©£¬Òò´ËÔÊÐí²ÉÓÃ³£ÓÃÓÚTTLºÍ

HCMOSµÄµçÔ´µçÆ½¹¤×÷£»µ«ÊÇÎªÁËÈ¡µÃ×î´óµÄ¶¯Ì¬·¶Î§£¬ÍÆ¼öÓÃ16Vµ¥µçÔ´¹¤×÷¡£

Ðí¶àµ¥µçÔ´Ó¦ÓÃÒªÇó°ÑµçÑ¹¼ÓÖÁÒ»¸öÊäÈë¶ËÒÔ½¨Á¢¸ßÓÚµØµÄ»ù×¼µçÆ½¡£µç×è·ÖÑ¹Æ÷Í¨³£

×ãÒÔ½¨Á¢´Ë»ù×¼µçÆ½£¨¼ûÍ¼38£©¡£TLC27L4ºÍTLC27L9µÄµÍÊäÈëÆ«Á÷ÔÊÐíÊ¹ÓÃ·Ç³£´óµÄµç×è

ÖµÀ´ÊµÏÖ·ÖÑ¹Æ÷£¬Õâ¿ÉÒÔÊ¹¹¦ÂÊËðºÄ½µÖÁ×îÐ¡¡£

TLC27L4ºÍTLC27L9ÄÜºÜºÃµØÓëÊý×ÖÂß¼Ò»Æð¹¤×÷£»µ«ÊÇ£¬µ±ÓÃÍ¬ÑùµÄµçÔ´ÎªÏßÐÔÆ÷¼þ

ºÍÊý×ÖÂß¼¹©µçÊ±£¬½¨Òé²ÉÓÃÏÂÊöÔ¤·À´ëÊ©£º

1.  ÓÃ·ÖÀëµÄ¾ÅÔÂ·µÄµçÔ´ÏßÎªÏßÐÔÆ÷¼þ¹©µç£¨¼ûÍ¼39£©£»·ñÔò£¬ÓÉÓÚÊý×ÖÂß¼ÖÐµÄ¸ß

¿ª¹ØµçÁ÷²úÉúµÄµçÑ¹½µ¿ÉÄÜÒýÆðÏßÐÔÆ÷¼þµçÔ´µçÆ½µÄ²»ÎÈ¶¨¡£

2.  Ê¹ÓÃÊÊµ±µÄÅÔÂ·¼¼ÊõÒÔ¼õÉÙÔëÉù¸ÐÓ¦Îó²îµÄ¸ÅÂÊ¡£µ¥µçÈÝÈ¥ñîÍ¨³£ÒÑ×ã¹»£»µ«ÊÇ£¬

¶ÔÓÚ¸ßÆµÓ¦ÓÃ£¬¿ÉÄÜÒªÇóRCÈ¥ñî¡£

R4

VO

VDD

R2
R1

VI

VREF
R3 C

0.01 µF

 

+ VREF = VDD
R3

R1 + R3

VO = (VREF   VI )
R4
R2

+ VREF

Í¼38  ¾ßÓÐµçÑ¹»ù×¼µÄ·´Ïà·Å´óÆ÷

VDD = 5 mV

TA = 25 C

See Figure 3 See Figure 2

TA = 25 C

RS = 20 Ω
VDD = 5 V

VI = 10 mV

0
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Í¼39  ¹«¹²µÄºÍ·ÖÀëµÄµçÔ´µçÑ¹

    3.2  ÊäÈëÌØÐÔ

    TLC27L4ºÍTLC27L9¹æ¶¨ÁË×îÐ¡ºÍ×î´óÊäÈëµçÑ¹£¬Èç¹û³¬¹ýÈÎÒ»¸öÊäÈë£¬¿ÉÄÜµ¼ÖÂÆ÷¼þ

¹ÊÕÏ¡£³¬¹ý´Ë¹æ¶¨·¶Î§ÊÇÒ»¸ö³£¼ûµÄÎÊÌâ£¬ÌØ±ðÔÚµ¥µçÔ´ÔËÓÃÖÐ¸üÊÇÈç´Ë¡£×¢Òâ£º·¶Î§µÄÏÂ

ÏÞ°üº¬¸ºµçÔ´µçÆ½£¬¶ø·¶Î§µÄÉÏÏÞÔÚTA=25¡æÊ±¹æ¶¨ÎªVDD£1V£¬ÔÚËùÓÐÆäËûÎÂ¶ÈÏÂ¹æ¶¨ÎªVDD

£1.5V¡£

¶à¹èÕ¤£¨polysilicon-gate£©¹¤ÒÕµÄÊ¹ÓÃÒÔ¼°×ÐÏ¸Éè¼ÆÊäÈëµçÂ·Ê¹TLC27L4ºÍTLC27L9Óë

³£¹æµÄ½ðÊôÕ¤£¨metal-gate£©¹¤ÒÕÏà±È¾ßÓÐ·Ç³£ºÃµÄÊäÈëÊ§µ÷µçÑ¹Æ¯ÒÆÌØÐÔ¡£CMOSÆ÷¼þµÄÊ§

µ÷µçÑ¹Æ¯ÒÆÊÜÃÅÏÞµçÑ¹Æ¯ÒÆºÜ´óÓ°Ïì£¬ºóÕßÊÇÓÉ²ôÈëÑõ»¯ÎïµÄÁ×ÔÓÖÊµÄ¼«»¯¶øÒýÆðµÄ¡£°ÑÁ×

ÔÓÖÊ²ôÈëµ¼Ìå£¨ÀýÈç¶à¹èÕ¤£©ÖÐ¿ÉÒÔ¼õÇá¼«»¯µÄÎÊÌâ£¬ÓÚÊÇ¿ÉÒÔ°ÑÃÅÏÞµçÑ¹µÄÆ¯ÒÆ¼õÉÙÒ»¸ö

ÊýÁ¿¼¶ÒÔÉÏ¡£ÒÑ¼ÆËã³öÊ§µ÷µçÑ¹Æ¯ÒÆËæÊ±¼äµÄ±ä»¯µÄµäÐÍÖµÎª0.1¦ÌV/ÔÂ£¬Õâ°üÀ¨¹¤×÷µÄµÚÒ»

¸öÔÂ¡£

ÓÉÓÚ¼«¸ßµÄÊäÈë×è¿¹ÒÔ¼°ÏàÓ¦µÄµÍÆ«Á÷µÄÒªÇó£¬ËùÒÔTLC27L4ºÍTLC27L9ºÜÊÊºÏÓÚµÍµç

Æ½ÐÅºÅ´¦Àí£»µ«ÊÇ£¬Ó¡ÖÆµçÂ·°åºÍ²å×ùµÄÐ¹Â©µçÁ÷ºÜÈÝÒ×³¬¹ýÆ«Á÷µÄÒªÇó¶øµ¼ÖÂÆ÷¼þÐÔÄÜµÄ

½µµÍ¡£ÔÚÊäÈë¶ËÖÜÎ§¼Ó»¤»·£¨guard rings£©ÊÇÒ»¸öºÃ°ì·¨£¨Óë¡°²ÎÊý²âÁ¿×ÊÁÏ¡±Ò»½ÚµÄÍ¼4Ëù

Ê¾ÏàÀàËÆ£©¡£ÕâÐ©»¤»·Ó¦µ±ÓÉ¾ßÓÐÓë¹²Ä£ÊäÈëÏàÍ¬µçÑ¹µÄµÍ×è¿¹Ô´À´Çý¶¯£¨¼ûÍ¼40£©¡£

ÈÎºÎ²»Í¬µÄ·Å´óÆ÷µÄÊäÈë¶ËÓ¦µ±Á¬½Óµ½µØÒÔ±ÜÃâ¿ÉÄÜµÄÕñµ´¡£

Í¼40  »¤»·£¨Guard-Ring£©·½°¸

    3.3  Êä³öÌØÐÔ

TLC27L4ºÍTLC27L9Éè¼Æ³ÉÄÜÎüÊÕºÍÌá¹©Ïà¶Ô½Ï´óµÄµçÁ÷£¨¼ûµäÐÍÌØÐÔÇúÏß£©¡£Èç¹ûÊä

LogicLogicLogic

 

+

 

+

(a) COMMON SUPPLY RAILS

(b) SEPARATE BYPASSED SUPPLY RAILS (preferred)

Logic Logic Logic
Power
Supply

Power
Supply

Output

Output

VI

(a) NONINVERTING AMPLIFIER (c) UNITY-GAIN AMPLIFIER

 

+

(b) INVERTING AMPLIFIER

VI

 

+

 

+VI
VO VO VO
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³öÒ×±»¶ÌÂ·£¬ÄÇÃ´ÔÚÄ³Ð©Ìõ¼þÏÂÕâÖÖ´óµçÁ÷ÈÝÒ×µ¼ÖÂÆ÷¼þµÄËð»µ¡£Êä³öµçÁ÷µÄÄÜÁ¦ËæµçÔ´µç

Ñ¹µÄÔö¼Ó¶øÔö´ó¡£

TLC27L4ºÍTLC27L9µÄËùÓÐ¹¤×÷ÌØÐÔ¾ùÔÚÊ¹ÓÃ20pF¸ºÔØÊ±²âµÃ¡£Æ÷¼þ¿ÉÒÔÇý¶¯½Ï´óµÄµç

ÈÝÐÔ¸ºÔØ£»µ«ÊÇ£¬µ±Êä³ö¸ºÔØµçÈÝÔö´óÊ±£¬»áÔÚ½ÏµÍÆµÂÊÉÏ·¢ÉúÊä³öÏìÓ¦µÄ¼«µã£¬Òò¶øÒýÆð

ÕñÁå£¬¼â·å»òÕßÉõÖÁÕñµ´£¨¼ûÍ¼41£©¡£ÔÚÐí¶àÇé¿öÏÂ£¬Ôö¼ÓÒ»¸öÓë¸ºÔØµçÈÝ´®ÁªµÄÐ¡×èÖµµÄ

µç×è¿ÉÒÔ¼õÇá´ËÎÊÌâ¡£

Í¼41  µçÈÝÐÔ¸ºÔØµÄÓ°ÏìºÍ²âÊÔµçÂ·

ËäÈ»TLC27L4ºÍTLC27L9¾ßÓÐÁ¼ºÃµÄ¸ßµçÆ½Êä³öµçÑ¹ºÍµçÁ÷µÄÄÜÁ¦£¬µ«ÊÇ£¬Èç¹ûÐèÒªµÄ

»°£¬¿ÉÒÔÊ¹ÓÃÌáÉý´ËÄÜÁ¦µÄ·½·¨¡£×î¼òµ¥µÄ·½·¨°üÀ¨Ê¹ÓÃ´ÓÊä³ö¶ËÁ¬½Óµ½ÕýµçÔ´µçÆ½µÄÉÏÀ

µç×è£¨Rb£©£¨¼ûÍ¼42£©¡£Ê¹ÓÃÕâÖÖµçÂ·ÓÐÁ½¸öÈ±µã¡£Ê×ÏÈ£¬NMOSÏÂÀ¾§Ìå¹ÜN4£¨¼ûµÈÐ§µç

Â·Í¼£©±ØÐëÎüÊÕÏà¶Ô½Ï´óµÄµçÁ÷¡£ÔÚ´ËµçÂ·ÖÐ£¬N4Æðµ¼Í¨µç×è´óÔ¼60¦¸ÖÁ180¦¸Ö®¼äµÄÏßÐÔ

µç×èµÄ×÷ÓÃ£¬ÕâÈ¡¾öÓÚÔËËã·Å´óÆ÷ÊäÈë¶ËµÄÇý¶¯³Ì¶È¡£µ±RpµÄÖµ·Ç³£µÍÊ±£¬ÔÚÊä³ö¶Ë·¢ÉúÀë

¿ª0µÄµçÑ¹Æ«ÒÆ¡£Æä´Î£¬ÉÏÀµç×èRpÆðN4Â©¼«¸ºÔØµÄ×÷ÓÃ£¬ÔÚN5²»Ìá¹©Êä³öµçÁ÷µÄÊä³öµçÑ¹

µçÆ½ÉÏ£¬ÔËËã·Å´óÆ÷µÄÔöÒæ½µµÍ¡£

            Í¼42  ÓÃÓÚÔö¼ÓVOHµÄµç×èÉÏÀ           Í¼43  ÊäÈëµçÈÝµÄ²¹³¥

    3.4  ·´À¡

ÔËËã·Å´óÆ÷¼¸ºõ¶¼Ê¹ÓÃ·´À¡£¬ÓÉÓÚ·´À¡ÊÇÕñµ´µÄµÚÒ»¸öÏÈ¾öÌõ¼þ£¬ËùÒÔÖµµÃÒýÆð×¢Òâ¡£

´ó¶àÊýÕñµ´ÎÊÌâÓÉÇý¶¯µçÈÝÐÔ¸ºÔØ¶øÒýÆð£¨Ç°ÒÑÌÖÂÛ£©ÇÒºöÂÔÔÓÉ¢ÊäÈëµçÈÝ¡£Óë·´À¡µç×è²¢

 

+

2.5 V

VO

CL

 2.5 V

VI

(a) CL = 20 pF, RL = NO LOAD (b) CL = 260 pF, RL = NO LOAD

(c) CL = 310 pF, RL = NO LOAD (d) TEST CIRCUIT

TA = 25 C
f = 1 kHz
VIPP = 1 V

 

+VI

VDD

RP

VO

R2
R1 RL

IP

IF

IL

 

+

C

IP = Pullup current
required by the
operational amplifier
(typically 500 µA)

Rp =
VDD   VO
IF + IL + IP

VO



  ==1999-3-25== P&S ÎäººÁ¦Ô´µç×Ó¹É·ÝÓÐÏÞ¹«Ë¾          ==27-26==

P&S ÎäººÁ¦Ô´µç×Ó¹É·ÝÓÐÏÞ¹«Ë¾
  µØÖ·:ºþ±±ÎäººÊÐ×¿µ¶ÈªÂ·15ºÅ            P&SÍøÍøÖ·:http://www.p8s.com
  ÐÅÏä:ÎäººÊÐ70020ÐÅÏä                   ÓÊ±à:430079

  µç»°:(86) (027£©87493500¡«87493506     ´«Õæ:(86) (027) 87491166, 87493497

ÁªÁ¬½ÓµÄÐ¡ÈÝÁ¿µçÈÝÊÇÒ»¸öÓÐÐ§µÄ²¹¾È´ëÊ©£¨¼ûÍ¼43£©¡£̧ ÃµçÈÝµÄÈÝÁ¿¿É¸ù¾Ý¾ÑéÈ¡×î¼ÑÖµ¡£

    3.5  ¾²µç·Åµç±£»¤

TLC27L4ºÍTLC27L9¾ßÓÐÄÚ²¿¾²µç·Åµç£¨ESD£©±£»¤µçÂ·£¬×ñÕÕMIL-STD-883C£¬·½·¨

3015.2½øÐÐ²âÊÔÊ±£¬ÔÚ¸ß´ï2000VµÄµçÑ¹ÏÂ£¬´ËµçÂ·¿É·ÀÖ¹Æ÷¼þ¹¦ÄÜÊ§Ð§¡£µ«ÊÇ£¬ÔÚ´¦ÀíÕâ
Ð©Æ÷¼þÊ±£¬ÓÉÓÚ±©Â¶ÔÚESD»·¾³ÏÂ»áÒýÆðÆ÷¼þÐÔÄÜ²ÎÊýµÄ½µµÍ£¬ËùÒÔÓ¦µ±¶à¼ÓÐ¡ÐÄ¡£±£»¤µç

Â·Ò²Ê¹ÊäÈëÆ«Á÷ÓëÎÂ¶ÈÓÐ¹Ø²¢¾ßÓÐ·´ÏòÆ«ÖÃ¶þ¼«¹ÜµÄÌØÐÔ¡£

    3.6  ±ÕËø

CMOSÆ÷¼þÒ×ÓÚÓÉÆä¹ÌÓÐµÄ¼ÄÉú°ëµ¼Ìå¿ª¹ØÔª¼þ¶øÒýÆð±ÕËø£¬²»¹ýTLC27L4ºÍTLC27L9
ÊäÈëºÍÊä³ö¶ËÉè¼Æ³ÉÄÜ³ÐÊÜ-100mAÀËÓ¿µçÁ÷¶ø²»ÔâÊÜ±ÕËø¡£ÔÚÈÎºÎ¿ÉÄÜµÄÊ±ºò£¬Ó¦µ±Ê¹ÓÃÒ»
Ð©´ëÊ©À´¼õÉÙ±ÕËøµÄ»ú»á¡£¸ù¾ÝÉè¼Æ£¬ÄÚ²¿±£»¤¶þ¼«¹Ü²»Ó¦µ±ÕýÏòÆ«ÖÃ¡£Íâ¼ÓµÄÊäÈëºÍÊä³ö

µçÑ¹²»Ó¦³¬¹ýµçÔ´µçÑ¹300mVÒÔÉÏ¡£ÔÚÂö³å²úÉúÆ÷ÉÏÊ¹ÓÃµçÈÝÐÔñîºÏÊ±ÒªÐ¡ÐÄ¡£Ó¦µ±ÔÚµçÔ´
µçÑ¹Á½¶ËÖ®¼äÊ¹ÓÃµäÐÍÖµÎª0.1¦ÌFµÄÈ¥ñîµçÈÝÀ´·ÖÁ÷µçÔ´µÄË²±ä£¬́ ËµçÈÝÓ¦¾¡¿ÉÄÜ¿¿½üÆ÷¼þ¡£

±ÕËø·¢ÉúÊ±½¨Á¢µÄµçÁ÷Í¨Â·Í¨³£ÊÇÔÚÕýµçÔ´µçÆ½ºÍµØÖ®¼ä£¬Ëü¿ÉÓÉµçÔ´ÏßÉÏµÄÀËÓ¿µçÁ÷

ºÍ/»ò³¬¹ýµçÔ´µçÑ¹µÄÊä³ö»òÊäÈëËù´¥·¢¡£Ò»µ©·¢Éú±ÕËø£¬µçÁ÷½öÓÉµçÔ´µÄ×è¿¹ºÍ¼ÄÉú°ëµ¼Ìå
¿ª¹ØÔª¼þµÄÕýÏòµç×èÀ´ÏÞÖÆÇÒÍ¨³£Ôì³ÉÆ÷¼þµÄËð»µ¡£·¢Éú±ÕËøµÄ»ú»áËæÎÂ¶ÈºÍµçÔ´µçÑ¹µÄÉý

¸ß¶øÔö´ó¡£

    3.7  Ó¦ÓÃµçÂ·

    3.7.1  ¶àÐ³Õñµ´Æ÷

TLC27L4×é³ÉµÄ¶àÐ³Õñµ´Æ÷ÈçÍ¼44ËùÊ¾¡£
    3.7.2  ÖÃÎ»/¸´Î»´¥·¢Æ÷

TLC27L4×é³ÉµÄÖÃÎ»/¸´Î»´¥·¢Æ÷ÈçÍ¼45ËùÊ¾¡£

            Í¼44  ¶àÐ³Õñµ´Æ÷                       Í¼45  ÖÃÎ»/¸´Î»´¥·¢Æ÷

    3.7.3  ÖÃÎ»/¸´Î»´¥·¢Æ÷

ÓÉTLC27L9ºÍTLC4066×é³ÉµÄ´øÊý×ÖÔöÒæÑ¡ÔñµÄ·Å´óÆ÷ÈçÍ¼46ËùÊ¾¡£

    3.7.4  È«²¨ÕûÁ÷Æ÷

TLC27L4×é³ÉµÄÈ«²¨ÕûÁ÷Æ÷ÈçÍ¼47ËùÊ¾¡£

 

+

 

+

500 kΩ

500 kΩ

5 V

500 kΩ

0.1 µF

500 kΩ

VO2

VO1

1/4
TLC27L4

TLC27L4
1/4

TLC27L4
1/4 

+

100 kΩ

VDD

33 kΩ

100 kΩ

100 kΩ

Set

Reset

VO

NOTE: VDD = 5 V to 16 V
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       Í¼46  ´øÓÐÊý×ÖÔöÒæÑ¡ÔñµÄ·Å´óÆ÷               Í¼47  È«²¨ÕûÁ÷Æ÷

    3.7.5  Ë«¼«µãµÍÍ¨²¼ÌØÎÖË¼ÂË²¨Æ÷

ÓÃTLC27L4ºÍ×èÈÝÔª¼þ¹¹³ÉµÄË«¼«µãµÍÍ¨²¼ÌØÎÖË¼£¨Butterworth£©ÂË²¨Æ÷ÈçÍ¼48ËùÊ¾¡£

    3.7.6  ²î·Ö·Å´óÆ÷

TLC27L9×é³ÉµÄ²î·Ö·Å´óÆ÷ÈçÍ¼49ËùÊ¾¡£

    Í¼48  Ë«¼«µãµÍÍ¨²¼ÌØÎÖË¼ÂË²¨Æ÷                   Í¼49  ²î·Ö·Å´óÆ÷

 

+

VDD

VO

90 kΩ

9 kΩ

X1

1
1 B

TLC4066

VDD

VI

S1

S2

C

A

C

A
2

X2
2 B

1 kΩ

Analog
Switch

1/4
TLC27L9

SELECT

AV

S1 S2
10 100

NOTE: VDD = 5 V to 12 V

 

+

10 kΩ

VO

100 kΩ

VDD

20 kΩ
VI

1/4
TLC27L4

NOTE: VDD = 5 V to 16 V

 

+

5 V

0.016 µF

10 kΩ10 kΩ

VO
0.016 µF

VI

1/4
TLC27L4

NOTE: Normalized to FC = 1 kHz and RL = 10 kΩ

VIA

VDD

 

+

VIB

R2
100 kΩ

10 kΩ
R1

100 kΩ
R2

TLC27L9
1/4

VO

R1
10 kΩ

NOTE: VDD = 

= 

5 V to 16 V

VO
R2
R1

VIB VIA
( )
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