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IM P O R T A N T  N O T IC E  F O R  T I  R E F E R E N C E  D E S IG N S  
 

T e x a s  In s t ru m e n ts  In c o rp o ra te d  ( " T I " )  r e fe re n c e  d e s ig n s  a re  s o le ly  in te n d e d  to  a s s is t  d e s ig n e rs  ( “B u y e rs ” )  w h o  a re  d e v e lo p in g  s y s te m s  th a t  
in c o rp o ra te  T I  s e m ic o n d u c to r  p ro d u c ts  (a ls o  re fe r re d  to  h e re in  a s  “c o m p o n e n ts ” ) .  B u y e r  u n d e rs ta n d s  a n d  a g re e s  th a t  B u y e r  r e m a in s  
re s p o n s ib le  fo r  u s in g  i ts  in d e p e n d e n t  a n a ly s is ,  e v a lu a t io n  a n d  ju d g m e n t  in  d e s ig n in g  B u y e r ’s  s y s te m s  a n d  p ro d u c ts .  
T I  re fe re n c e  d e s ig n s  h a v e  b e e n  c re a te d  u s in g  s ta n d a rd  la b o ra to r y  c o n d it io n s  a n d  e n g in e e r in g  p ra c t ic e s .  T I h a s  n o t  c o n d u c te d  a n y  
te s t in g  o th e r  th a n  th a t  s p e c i f ic a l ly  d e s c r ib e d  in  th e  p u b lis h e d  d o c u m e n ta t io n  fo r  a  p a r t ic u la r  r e fe r e n c e  d e s ig n . T I  m a y  m a k e  
c o r re c t io n s , e n h a n c e m e n ts ,  im p ro v e m e n ts  a n d  o th e r  c h a n g e s  to  i ts  r e fe re n c e  d e s ig n s .  
B u y e rs  a re  a u th o r iz e d  to  u s e  T I  re fe re n c e  d e s ig n s  w ith  th e  T I c o m p o n e n t(s )  id e n t i f ie d  in  e a c h  p a r t ic u la r  r e fe re n c e  d e s ig n  a n d  to  m o d if y  th e  
re fe re n c e  d e s ig n  in  th e  d e v e lo p m e n t  o f  th e ir  e n d  p ro d u c ts .  H O W E V E R , N O  O T H E R  L IC E N S E , E X P R E S S  O R  IM P L IE D ,  B Y  ESTOPPEL 
OR O T H E R W IS E  T O  A N Y  O T H E R  T I  IN T E L L E C T U A L  P R O P E R T Y  R IG H T ,  A N D  N O  L IC E N S E  T O  A N Y  T H IR D  P A R T Y  T E C H N O L O G Y  
O R  IN T E L L E C T U A L  P R O P E R T Y  R IG H T ,  IS  G R A N T E D  H E R E IN ,  in c lu d in g  b u t n o t  l im ite d  to  a n y  p a te n t  r ig h t ,  c o p y r ig h t ,  m a s k  w o rk  r ig h t ,  o r  
o th e r  in te l le c tu a l p ro p e r ty  r ig h t  re la t in g  to  a n y  c o m b in a t io n , m a c h in e ,  o r  p ro c e s s  in  w h ic h  T I  c o m p o n e n ts  o r  s e rv ic e s  a re  u s e d .  In fo rm a t io n  
p u b l is h e d  b y  T I  r e g a rd in g  th ird -p a r ty  p ro d u c ts  o r  s e rv ic e s  d o e s  n o t c o n s t i tu te  a  l ic e n s e  to  u s e  s u c h  p ro d u c ts  o r  s e rv ic e s ,  o r  a  w a r ra n ty  o r  
e n d o rs e m e n t  th e re o f .  U s e  o f  s u c h  in fo rm a t io n  m a y  re q u ire  a  l ic e n s e  f ro m  a  th ird  p a r ty  u n d e r  th e  p a te n ts  o r  o th e r  in te l le c tu a l p ro p e r ty  o f  th e  
th ir d  p a r ty ,  o r  a  l ic e n s e  fr o m  T I u n d e r  th e  p a te n ts  o r  o th e r  in te l le c tu a l p ro p e r ty  o f  T I .  
T I  R E F E R E N C E  D E S IG N S  A R E  P R O V ID E D  " A S  IS " .  T I  M A K E S  N O  W A R R A N T IE S  O R  R E P R E S E N T A T IO N S  W IT H  R E G A R D  T O  T H E  
R E F E R E N C E  D E S IG N S  O R  U S E  O F  T H E  R E F E R E N C E  D E S IG N S , E X P R E S S , IM P L IE D  O R  S T A T U T O R Y , IN C L U D IN G  A C C U R A C Y  O R  
C O M P L E T E N E S S . T I  D IS C L A IM S  A N Y  W A R R A N T Y  O F  T IT L E  A N D  A N Y  IM P L IE D  W A R R A N T IE S  O F  M E R C H A N T A B IL IT Y ,  FITNESS 
FOR A  P A R T IC U L A R  P U R P O S E , Q U IE T  E N J O Y M E N T ,  Q U IE T  P O S S E S S IO N , A N D  N O N - IN F R IN G E M E N T  O F  A N Y  T H IR D  P A R T Y  
IN T E L L E C T U A L  P R O P E R T Y  R IG H T S  W IT H  R E G A R D  T O  T I  R E F E R E N C E  D E S IG N S  O R  U S E  T H E R E O F . T I  S H A L L  N O T  B E  LIABLE 
FOR A N D  S H A L L  N O T  D E F E N D  O R  IN D E M N IF Y  B U Y E R S  A G A IN S T  A N Y  T H IR D  P A R T Y  IN F R IN G E M E N T  C L A IM  T H A T  R E L A T E S  T O  
O R  IS  B A S E D  O N  A  C O M B IN A T IO N  O F  C O M P O N E N T S  P R O V ID E D  IN  A  T I R E F E R E N C E  D E S IG N . IN  N O  E V E N T  S H A L L  T I  B E  
L IA B L E  F O R  A N Y  A C T U A L ,  S P E C IA L ,  IN C ID E N T A L ,  C O N S E Q U E N T IA L  O R  IN D IR E C T  D A M A G E S ,  H O W E V E R  C A U S E D , O N  A N Y  
T H E O R Y  O F  L IA B IL IT Y  A N D  W H E T H E R  O R  N O T  T I  H A S  B E E N  A D V IS E D  O F  T H E  P O S S IB IL IT Y  O F  S U C H  D A M A G E S , A R IS IN G  IN  
A N Y  W A Y  O U T  O F  T I  R E F E R E N C E  D E S IG N S  O R  B U Y E R ’S  U S E  O F  T I  R E F E R E N C E  D E S IG N S .  
T I  re s e rv e s  th e  r ig h t  to  m a k e  c o r re c t io n s , e n h a n c e m e n ts ,  im p ro v e m e n ts  a n d  o th e r  c h a n g e s  to  i ts  s e m ic o n d u c to r  p ro d u c ts  a n d  s e rv ic e s  p e r  
J E S D 4 6 ,  la te s t  is s u e ,  a n d  to  d is c o n t in u e  a n y  p ro d u c t o r  s e rv ic e  p e r  J E S D 4 8 ,  la te s t  is s u e .  B u y e rs  s h o u ld  o b ta in  th e  la te s t  re le v a n t 
in fo rm a t io n  b e fo re  p la c in g  o rd e rs  a n d  s h o u ld  v e r i f y  th a t  s u c h  in fo rm a t io n  is  c u r re n t a n d  c o m p le te .  A l l  s e m ic o n d u c to r  p ro d u c ts  a re  s o ld  
s u b je c t  to  T I ’s  te rm s  a n d  c o n d it io n s  o f  s a le  s u p p lie d  a t  th e  t im e  o f  o rd e r  a c k n o w le d g m e n t .  
T I  w a r ra n ts  p e r fo rm a n c e  o f  i ts  c o m p o n e n ts  to  th e  s p e c if ic a t io n s  a p p lic a b le  a t  th e  t im e  o f  s a le ,  in  a c c o rd a n c e  w ith  th e  w a r ra n ty  in  T I ’s  te rm s  
a n d  c o n d it io n s  o f  s a le  o f  s e m ic o n d u c to r  p ro d u c ts .  T e s t in g  a n d  o th e r  q u a l i t y  c o n t ro l te c h n iq u e s  fo r  T I  c o m p o n e n ts  a re  u s e d  to  th e  e x te n t  T I  
d e e m s  n e c e s s a ry  to  s u p p o r t  th is  w a r ra n ty .  E x c e p t  w h e re  m a n d a te d  b y  a p p l ic a b le  la w ,  te s t in g  o f  a l l  p a ra m e te rs  o f  e a c h  c o m p o n e n t  is  n o t  
n e c e s s a r i ly  p e r fo rm e d .  
T I  a s s u m e s  n o  l ia b i l i ty  fo r  a p p l ic a t io n s  a s s is ta n c e  o r  th e  d e s ig n  o f  B u y e rs ’ p ro d u c ts .  B u y e rs  a re  re s p o n s ib le  fo r  th e ir  p ro d u c ts  a n d  
a p p l ic a t io n s  u s in g  T I  c o m p o n e n ts .  T o  m in im iz e  th e  r is k s  a s s o c ia te d  w ith  B u y e rs ’ p ro d u c ts  a n d  a p p lic a t io n s , B u y e rs  s h o u ld  p ro v id e  
a d e q u a te  d e s ig n  a n d  o p e ra t in g  s a fe g u a rd s .  
R e p ro d u c t io n  o f  s ig n if ic a n t p o r t io n s  o f  T I  in fo rm a t io n  in  T I  d a ta  b o o k s ,  d a ta  s h e e ts  o r  re fe re n c e  d e s ig n s  is  p e rm is s ib le  o n ly  i f  r e p ro d u c t io n  is  
w ith o u t  a lte ra t io n  a n d  is  a c c o m p a n ie d  b y  a l l  a s s o c ia te d  w a r ra n t ie s ,  c o n d it io n s ,  l im ita t io n s ,  a n d  n o t ic e s .  T I  is  n o t  re s p o n s ib le  o r  l ia b le  fo r  
s u c h  a l te re d  d o c u m e n ta t io n . In fo rm a t io n  o f  th ird  p a r t ie s  m a y  b e  s u b je c t  to  a d d it io n a l r e s t r ic t io n s . 
B u y e r  a c k n o w le d g e s  a n d  a g re e s  th a t  i t  is  s o le ly  re s p o n s ib le  fo r  c o m p lia n c e  w ith  a l l  le g a l,  r e g u la to r y  a n d  s a fe ty - re la te d  re q u ire m e n ts  
c o n c e rn in g  i ts  p ro d u c ts ,  a n d  a n y  u s e  o f  T I  c o m p o n e n ts  in  i ts  a p p lic a t io n s ,  n o tw ith s ta n d in g  a n y  a p p l ic a t io n s - re la te d  in fo rm a t io n  o r  s u p p o r t  
th a t m a y  b e  p ro v id e d  b y  T I .  B u y e r  re p re s e n ts  a n d  a g re e s  th a t  i t  h a s  a l l  th e  n e c e s s a ry  e x p e r t is e  to  c re a te  a n d  im p le m e n t  s a fe g u a rd s  th a t  
a n t ic ip a te  d a n g e r o u s  fa i lu re s ,  m o n ito r  fa i lu re s  a n d  th e ir  c o n s e q u e n c e s ,  le s s e n  th e  l ik e l ih o o d  o f  d a n g e ro u s  fa i lu re s  a n d  ta k e  a p p ro p r ia te  
re m e d ia l a c t io n s . B u y e r  w il l  fu l ly  in d e m n ify  T I  a n d  i ts  re p re s e n ta t iv e s  a g a in s t  a n y  d a m a g e s  a r is in g  o u t o f  th e  u s e  o f  a n y  T I  c o m p o n e n ts  in  
B u y e r ’s  s a fe ty -c r i t ic a l a p p l ic a t io n s . 
In  s o m e  c a s e s ,  T I  c o m p o n e n ts  m a y  b e  p ro m o te d  s p e c if ic a lly  to  fa c i l i ta te  s a fe ty - re la te d  a p p lic a t io n s . W ith  s u c h  c o m p o n e n ts ,  T I ’s  g o a l is  to  
h e lp  e n a b le  c u s to m e rs  to  d e s ig n  a n d  c re a te  th e ir  o w n  e n d -p ro d u c t  s o lu t io n s  th a t m e e t  a p p l ic a b le  fu n c t io n a l s a fe ty  s ta n d a rd s  a n d  
re q u ire m e n ts .  N o n e th e le s s ,  s u c h  c o m p o n e n ts  a re  s u b je c t  to  th e s e  te rm s . 
N o  T I  c o m p o n e n ts  a re  a u th o r iz e d  fo r  u s e  in  F D A  C la s s  I I I  ( o r  s im ila r  l i fe -c r i t ic a l m e d ic a l  e q u ip m e n t)  u n le s s  a u th o r iz e d  o f f ic e rs  o f  th e  p a r t ie s  
h a v e  e x e c u te d  a n  a g re e m e n t  s p e c i f ic a l ly  g o v e rn in g  s u c h  u s e .  
O n ly  th o s e  T I  c o m p o n e n ts  th a t  T I  h a s  s p e c if ic a l ly  d e s ig n a te d  a s  m il i ta ry  g ra d e  o r  “e n h a n c e d  p la s t ic ”  a re  d e s ig n e d  a n d  in te n d e d  fo r  u s e  in  
m il i ta ry /a e ro s p a c e  a p p l ic a t io n s  o r  e n v iro n m e n ts .  B u y e r  a c k n o w le d g e s  a n d  a g re e s  th a t  a n y  m il i ta r y  o r  a e ro s p a c e  u s e  o f  T I  c o m p o n e n ts  th a t  
h a v e  n o t  b e e n  s o  d e s ig n a te d  is  s o le ly  a t  B u y e r 's  r is k ,  a n d  B u y e r  is  s o le ly  re s p o n s ib le  fo r  c o m p lia n c e  w ith  a l l  le g a l a n d  re g u la to r y  
re q u ire m e n ts  in  c o n n e c t io n  w ith  s u c h  u s e . 
T I  h a s  s p e c if ic a lly  d e s ig n a te d  c e r ta in  c o m p o n e n ts  a s  m e e t in g  IS O /T S 1 6 9 4 9  re q u ire m e n ts ,  m a in ly  fo r  a u to m o t iv e  u s e .  In  a n y  c a s e  o f  u s e  o f  
n o n -d e s ig n a te d  p ro d u c ts ,  T I  w i l l  n o t  b e  re s p o n s ib le  fo r  a n y  fa i lu re  to  m e e t  IS O /T S 1 6 9 4 9 .  

 

 
M a il in g  A d d re s s :  T e x a s  In s tr u m e n ts ,  P o s t O f f ic e  B o x  6 5 5 3 0 3 ,  D a lla s ,  T e x a s  7 5 2 6 5  

C o p y r ig h t  ©  2 0 1 5 , T e x a s  In s t ru m e n ts  Incorporated 

All resistor values are in ohms.

The netname "V2P5VREFBUF" represents connection to the +2.5V buffered reference buss.
The netname "V2P5VREF" represents connection to the +2.5V reference buss

NOTES, UNLESS OTHERWISE SPECIFIED:

All components with designators "U*", "Q*", and "D*" are electrostatic discharge sensitive.
A "Z" suffix on a signal name indicates an active low signal.
The netname "GND" represents connection to the ground plane.

2.
3.
4.
5.
6.
7.
8.
9.

1.

All capacitor values in microfarads unless otherwise specified.

REVISIONS

COMPUTER GENERATED DRAWING - DO NOT REVISE MANUALLY

APPROVEDDATEDESCRIPTIONREV
Draft Release-The netname "V5P0V" represents connection to the +5.0V power buss.

The netname "V3P3V" represents connection to the +3.3V power buss
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The netname "V5P0VF" represents connection to the +5.0V filtered power buss.
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BOTTOM VIEW

Place R8 near U4

Place FB1, C6,C7,C8 near U4

Place R9,R10,R11 near J1

Place Y1 near U4

Place U5 under D1
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