
8

8

7

7

6

6

5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

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

Texas Ins trum ents Incorpo rated ("T I") re ference designs are so le ly in tended to  assist designers (“B uyers ”) who are developing sys tem s tha t 
inco rpora te T I sem iconduc to r products  (a lso referred to here in as “com ponents ”). B uye r unders tands  and agrees tha t B uyer rem ains 
respons ib le  fo r us ing its  independent analysis, eva luation and judgm ent in  des ign ing B uyer’s system s and produc ts. 

T I re ference des igns  have been c reated using standard labora tory conditions  and  engineering  prac tices . TI has no t conducted  an y 
testing o ther than  that specifica lly described  in  the published  docum entation fo r a particular reference des ign . T I m ay m ake 
corrections, enhancem ents, im provem ents and othe r changes to  its  re ference des igns . 

B uyers  are au tho rized to  use T I re ference des igns w ith  the T I com ponent(s ) iden tified in  each particu la r re ference des ign and  to m odify the  
refe rence des ign in  the developm ent o f the ir end p roducts. H OW EVE R , NO  O THE R  LICE NS E , E XP R E SS  O R  IM P LIE D , B Y ESTOPPEL 
OR O TH E RW IS E  TO  A NY  O TH ER  TI IN TE LLE C TU A L P R O P E R TY  R IG H T, A N D  N O  LICE NS E  TO  AN Y  THIR D P A R TY  TE C H NO LO GY  
O R  INTE LLE C TUA L P R O PE RTY R IG H T, IS  G RA N TE D  HE RE IN, inc lud ing but no t lim ited to any patent right, copyrigh t, m ask work right, or 
o ther in te llectua l p roperty right re la ting to any com bination, m achine, or process in  which  T I com ponents or serv ices are  used. In form ation 
published  by T I rega rd ing  th ird-pa rty products o r serv ices  does not cons titu te a license to use such produc ts  o r serv ices , or a  warranty or 
endorsem en t thereof. U se of such  in form ation m ay require a license from  a th ird  pa rty under the patents or other in te llec tua l property o f the 
th ird  pa rty, o r a license from  TI under the  pa tents  o r other in te llectual property o f T I. 

T I R EFE RE N C E  D ES IG NS  A R E P R O VID E D  "A S  IS ". T I M A KES  NO  W AR R A N TIES  O R RE P R ES E NTA TIO N S W ITH  RE G A R D TO  THE  
RE FE RE N C E  D ES IG NS  O R  US E O F  THE  RE FE RE N C E  D ES IG NS , E XP R E S S , IM P LIE D  O R STA TUTO RY , INC LU D ING  A CC U R A C Y  O R  
CO M P LE TE NE SS . T I D IS CLAIM S  A NY  W A R RA N TY O F TITLE  A ND A N Y  IM P LIE D  W A RRA N TIES  O F M E RC H A N TA B ILITY , FITNESS 
FOR A  P A R T IC U LA R  P U RP O SE , Q U IE T E N JOY M E N T, Q U IE T P OS SE SS IO N, A N D  N O N -INFR IN G E M E N T O F A NY  THIR D  P A R TY  
IN TE LLE C TU A L P R O P E R TY  R IGH TS  W ITH R E G A R D TO TI R EFER E N C E  D ES IG NS  O R  US E  TH E RE O F. T I S H A LL N O T BE LIABLE 
FOR A N D  S HA LL N O T D E FE N D O R IN D E M N IFY B UY E RS  A G AIN S T A NY  TH IR D  P A R TY  IN FR ING E M E N T CLAIM  THA T RE LA TE S  TO  
O R  IS  B AS E D O N  A  C O M B INA TIO N  O F CO M P O N E N TS  P R O VID ED  IN  A  T I R E FE R E NC E  DE S IG N. IN  NO  E V E N T S H A LL T I BE  
LIA B LE FO R A N Y A CTU A L, S P EC IA L, IN CID E N TA L, C O N S E Q U EN TIA L O R  IN DIR E C T D A M A G E S, H OW EVE R  C A U SE D , O N  A N Y  
TH E O R Y  O F LIAB ILITY  A N D  W HE TH E R  O R  N O T TI H AS  B E E N  A DV ISE D O F TH E P O S SIBIL ITY  O F S U CH D A M A GE S , A R IS IN G  IN  
A N Y  W AY  O U T O F TI R E FE R E NCE  DE SIG NS  O R B U Y E R ’S  U SE  O F  TI R EFE RE N C E  D ES IG NS . 

T I reserves the  right to  m ake correc tions, enhancem en ts , im provem ents and othe r changes to  its  sem iconductor products and se rvices  per 
JES D46, la tes t issue, and to  d iscon tinue any produc t or se rvice per JE S D 48, la test issue. B uyers shou ld ob ta in  the la tes t re levan t 
in fo rm a tion before p lac ing orde rs and  should ve rify that such in form ation is  current and com plete. A ll sem iconductor produc ts are so ld 
sub ject to  T I’s term s and conditions  of sa le  supplied at the tim e of order acknow ledgm ent. 

T I warrants perform ance of its  com ponents to the specifications applicable at the tim e of sale , in  accordance w ith  the warranty in  T I’s  term s 
and conditions  of sa le  of sem iconductor produc ts. Tes ting and other quality  con tro l techniques for T I com ponents are used to  the exten t T I 
deem s necessary to support th is  warranty. E xcep t where m andated by applicable law , testing  of a ll param eters  o f each com ponent is not 
necessarily perform ed. 

T I assum es no  liab ility  for applica tions assistance or the des ign of B uyers ’ products. B uyers  are  respons ib le  for the ir products  and 
applications  using T I com ponents. To m in im ize the risks  associa ted  w ith  B uyers ’ p roduc ts and applications , B uyers shou ld provide 
adequate  design and operating safeguards. 

Reproduction of s ign ificant portions  of T I inform ation in  TI data books, da ta sheets or re ference designs  is  pe rm iss ib le  on ly if reproduc tion  is 
w ithout a lteration and  is  accom panied by a ll assoc iated warran ties , conditions , lim itations, and  notices. T I is  not respons ib le  or liab le  fo r 
such a ltered docum entation. In form ation  of th ird  parties m ay be subject to additional restrictions. 

B uyer acknowledges  and ag rees that it is  so le ly responsib le  for com p liance w ith  a ll legal, regulatory and sa fety-re la ted requirem en ts 
concern ing its  p roducts, and any use of T I com ponents in  its  applications , no tw ithstand ing any applications-re la ted in form ation or support 
tha t m ay be provided by T I. B uyer represents and agrees that it has  a ll the necessary expertise to create  and im plem ent safeguards that 
antic ipate  dangerous  fa ilures , m onitor fa ilures and the ir consequences, lessen the like lihood of dangerous  fa ilures and take appropria te  
rem edia l actions. B uyer w ill fu lly  indem nify T I and its  rep resentatives agains t any dam ages aris ing ou t of the use of any TI com ponents in  
B uyer’s  safety-critica l app lications. 

In  som e cases, T I com ponents m ay be prom oted specifica lly  to  facilita te  safe ty-re la ted  applications . W ith  such com ponents, T I ’s goal is  to  
he lp enable  cus tom ers to design and c reate the ir own end-produc t so lutions tha t m eet applicable functional safety s tandards and  
requirem ents . Nonetheless , such com ponents are  subject to these term s. 

No  T I com ponents  a re authorized for use in  FD A C lass III (or sim ila r life-c ritica l m ed ica l equipm ent) un less au thorized officers o f the  pa rties 
have executed an agreem ent specifica lly gove rn ing such use. 

O nly those T I com ponents that T I has specifica lly des igna ted  as m ilita ry grade or “enhanced p lastic ” are des igned  and  in tended for use in  
m ilitary/aerospace applications or environm ents . B uye r acknow ledges  and  agrees  that any m ilitary or aerospace use of T I com ponents that 
have not been so des ignated  is  so le ly a t B uyer's  risk , and  B uyer is  so le ly respons ib le fo r com pliance w ith  a ll legal and  regulatory 
requirem ents  in  connection w ith  such  use. 

T I has specifica lly  des igna ted certa in  com ponents  as m eeting IS O /TS 16949 requ irem ents, m ainly for autom otive use. In  any case of use o f 
non-designated products , T I w ill not be respons ib le for any fa ilure to m eet IS O /TS 16949. 
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NOTES, UNLESS OTHERWISE SPECIFIED:

1. The netname "P5V" represents connection to the +5.0V power buss.
2. The netname "P5VA" represents connection to the +5.0V analog reference buss.

4. The symbol

6. All components with designators "U", "D", "Y" and "Q" are electrostatic discharge sensitive.

represents connection to the digital ground plane.

5. A "Z" suffix on a signal name indicates an active low signal.

7. All resistor values are in ohms, 1/16W and 5% unless otherwise specified.

COMPUTER GENERATED DRAWING.  DO NOT REVISE MANUALLY

REVISIONS

REV DESCRIPTION DATE APPROVED

10/22/2013A ECO 2139973: Initial Release3. The netname "P12V" represents connection to the +12.0V power buss.
B 01/03/2014ECO 2139974: Release B

ECO 2139975: Release CC 02/17/2014
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Revision History

Rev. A: ECO 2139973 Initial Release ~ 10/22/2013

Rev. B: ECO 2139974: Updated output voltage of U1 to 5V; U3 to OPA569 Amplifier ~ 01/03/2014

Rev. C: ECO 2139975: Up-dated Title block, Notes, Disclamer ~ 02/17/2014
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IMPORTANT NOTICE FOR TI REFERENCE DESIGNS
Texas Instruments Incorporated ("TI") reference designs are solely intended to assist designers (“Buyers”) who are developing systems that
incorporate TI semiconductor products (also referred to herein as “components”). Buyer understands and agrees that Buyer remains
responsible for using its independent analysis, evaluation and judgment in designing Buyer’s systems and products.
TI reference designs have been created using standard laboratory conditions and engineering practices. TI has not conducted any
testing other than that specifically described in the published documentation for a particular reference design. TI may make
corrections, enhancements, improvements and other changes to its reference designs.
Buyers are authorized to use TI reference designs with the TI component(s) identified in each particular reference design and to modify the
reference design in the development of their end products. HOWEVER, NO OTHER LICENSE, EXPRESS OR IMPLIED, BY ESTOPPEL
OR OTHERWISE TO ANY OTHER TI INTELLECTUAL PROPERTY RIGHT, AND NO LICENSE TO ANY THIRD PARTY TECHNOLOGY
OR INTELLECTUAL PROPERTY RIGHT, IS GRANTED HEREIN, including but not limited to any patent right, copyright, mask work right,
or other intellectual property right relating to any combination, machine, or process in which TI components or services are used.
Information published by TI regarding third-party products or services does not constitute a license to use such products or services, or a
warranty or endorsement thereof. Use of such information may require a license from a third party under the patents or other intellectual
property of the third party, or a license from TI under the patents or other intellectual property of TI.
TI REFERENCE DESIGNS ARE PROVIDED "AS IS". TI MAKES NO WARRANTIES OR REPRESENTATIONS WITH REGARD TO THE
REFERENCE DESIGNS OR USE OF THE REFERENCE DESIGNS, EXPRESS, IMPLIED OR STATUTORY, INCLUDING ACCURACY OR
COMPLETENESS. TI DISCLAIMS ANY WARRANTY OF TITLE AND ANY IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS
FOR A PARTICULAR PURPOSE, QUIET ENJOYMENT, QUIET POSSESSION, AND NON-INFRINGEMENT OF ANY THIRD PARTY
INTELLECTUAL PROPERTY RIGHTS WITH REGARD TO TI REFERENCE DESIGNS OR USE THEREOF. TI SHALL NOT BE LIABLE
FOR AND SHALL NOT DEFEND OR INDEMNIFY BUYERS AGAINST ANY THIRD PARTY INFRINGEMENT CLAIM THAT RELATES TO
OR IS BASED ON A COMBINATION OF COMPONENTS PROVIDED IN A TI REFERENCE DESIGN. IN NO EVENT SHALL TI BE
LIABLE FOR ANY ACTUAL, SPECIAL, INCIDENTAL, CONSEQUENTIAL OR INDIRECT DAMAGES, HOWEVER CAUSED, ON ANY
THEORY OF LIABILITY AND WHETHER OR NOT TI HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES, ARISING IN
ANY WAY OUT OF TI REFERENCE DESIGNS OR BUYER’S USE OF TI REFERENCE DESIGNS.
TI reserves the right to make corrections, enhancements, improvements and other changes to its semiconductor products and services per
JESD46, latest issue, and to discontinue any product or service per JESD48, latest issue. Buyers should obtain the latest relevant
information before placing orders and should verify that such information is current and complete. All semiconductor products are sold
subject to TI’s terms and conditions of sale supplied at the time of order acknowledgment.
TI warrants performance of its components to the specifications applicable at the time of sale, in accordance with the warranty in TI’s terms
and conditions of sale of semiconductor products. Testing and other quality control techniques for TI components are used to the extent TI
deems necessary to support this warranty. Except where mandated by applicable law, testing of all parameters of each component is not
necessarily performed.
TI assumes no liability for applications assistance or the design of Buyers’ products. Buyers are responsible for their products and
applications using TI components. To minimize the risks associated with Buyers’ products and applications, Buyers should provide
adequate design and operating safeguards.
Reproduction of significant portions of TI information in TI data books, data sheets or reference designs is permissible only if reproduction is
without alteration and is accompanied by all associated warranties, conditions, limitations, and notices. TI is not responsible or liable for
such altered documentation. Information of third parties may be subject to additional restrictions.
Buyer acknowledges and agrees that it is solely responsible for compliance with all legal, regulatory and safety-related requirements
concerning its products, and any use of TI components in its applications, notwithstanding any applications-related information or support
that may be provided by TI. Buyer represents and agrees that it has all the necessary expertise to create and implement safeguards that
anticipate dangerous failures, monitor failures and their consequences, lessen the likelihood of dangerous failures and take appropriate
remedial actions. Buyer will fully indemnify TI and its representatives against any damages arising out of the use of any TI components in
Buyer’s safety-critical applications.
In some cases, TI components may be promoted specifically to facilitate safety-related applications. With such components, TI’s goal is to
help enable customers to design and create their own end-product solutions that meet applicable functional safety standards and
requirements. Nonetheless, such components are subject to these terms.
No TI components are authorized for use in FDA Class III (or similar life-critical medical equipment) unless authorized officers of the parties
have executed an agreement specifically governing such use.
Only those TI components that TI has specifically designated as military grade or “enhanced plastic” are designed and intended for use in
military/aerospace applications or environments. Buyer acknowledges and agrees that any military or aerospace use of TI components that
have not been so designated is solely at Buyer's risk, and Buyer is solely responsible for compliance with all legal and regulatory
requirements in connection with such use.
TI has specifically designated certain components as meeting ISO/TS16949 requirements, mainly for automotive use. In any case of use of
non-designated products, TI will not be responsible for any failure to meet ISO/TS16949.
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