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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 "V1P0VREFBUF" represents connection to the +1.0V buffered reference buss.
The netname "V1P0VREF" represents connection to the +1.0V 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

HPC

ECO 2141383: REV A ReleaseA

3

04/16/2014
05/22/2014 HPCThe 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

TIDA-00554

ANODE

CATHODE

DIN_S

DOUT

DIN

DOUT_S

DRDYZ

SYNCZ

CSZ

TSCL

TSDA

TDRDYZ

CSZ_S

SCLKSCLK_S

TSDA

TDRDYZ

TSCL

V1P0VREFBUF

V3P3V

V5P0VF

V5P0VF

V1P0VREF

V5P0VF

V1P0VREFBUF

V5P0VF

V5P0VF

V1P0VREF

V3P3V

V5P0VF

V5P0V

V5P0V
V3P3V

TEXAS INSTRUMENTS
DWN DATE

ISSUE DATE
SCALE

DRAWING NO REV

SHEET OF

2514020 CA3
32

11/10/2015TEXAS INSTRUMENTS
DWN DATE

ISSUE DATE
SCALE

DRAWING NO REV

SHEET OF

2514020 CA3
32

11/10/2015TEXAS INSTRUMENTS
DWN DATE

ISSUE DATE
SCALE

DRAWING NO REV

SHEET OF

2514020 CA3
32

11/10/2015

C5

1uF

C20

22uF

C17 51pF

C12

0.1uF

R13 240k

C14

0.1uF

C8
0.1uF

C9
51pF

R15

49.9

C13

0.1uF

C18

100pF

Y1

8.00MHz

R17
10k

C16

100pF
R9 100

J1

SM14B-SRSS-TB(LF)(SN)

1

2

3

4

5

6

7

8

9

10

11

12

13

14

R12 301

U5
TMP006AIYZFR

SCL
B3

ADR1
B1

SDA
C3

VDD
A3

ADR0
C1

DGND
A1

AGND
A2

DRDY
C2

R16
49.9

C7
15uF

+

-

U3A
OPA2376AIYZDT

C1

B1
A1

A2

D1

-

+

U4
ADS1255IDB

D
V

D
D

10

V
R

E
FP

4

A
V

D
D

1

SYNC
8

AINCOM
5

DRDY
15

DOUT
16

DIN
17

SCLK
18

CS
14

RESET
9

X
TA

L1
13

X
TA

L2
12

D
G

N
D

11

V
R

E
FN

3

A
G

N
D

2

6 AIN0

7
AIN1

D
1

20

D
0

19

R3
100k

R2 240k

R10 100

+

-

U3B
OPA2376AIYZDT

D2

C2
B2

R8 100

C11

0.1uF

C1

0.1uF

R4
100k

R19
10k

C2

0.1uF

R11 100

R6 301

+

-

U2
OPA350EA

2

3
6

7

4

R1 10k

R7
0

FB1

220 OHM

R5
100k

D1

Socket

1
2

3

R14
100k

C3

22uF

R18
10k

C15

47nF

C6
15uF

C21

0.01uF

U1
LM4140ACM-1.0

VIN
2

ENABLE
3

VREF
6

N
C

5

G
N

D
1

G
N

D
4

G
N

D
7

G
N

D
8

C19

0.1uF

C10

10uF



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

Schematic Revision History

Revision History

Rev. -- : Draft Release ~ 04/16/2014

Rev. A: ECO 2141383: ~ 05/22/2014

Rev. B: C9, C17 change value to 51pF, C15 change value to 47nF: ~ 11/03/2014 MR.

Rev. C: Changed reference voltage from 2.5V to 1V by replacing U1 with LM4140ACM 1.0 and removing C4. 

This change maps the ADC dynamic range from +/-5V to +/-2V: ~ 11/11/2015 MR.
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IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve 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 (also referred to herein as “components”) 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 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.
TI does not warrant or represent that any license, either express or implied, is granted under 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.
Reproduction of significant portions of TI information in TI data books or data sheets 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.
Resale of TI components or services with statements different from or beyond the parameters stated by TI for that component or service
voids all express and any implied warranties for the associated TI component or service and is an unfair and deceptive business practice.
TI is not responsible or liable for any such statements.
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 which
anticipate dangerous consequences of failures, monitor failures and their consequences, lessen the likelihood of failures that might cause
harm 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 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 a special agreement specifically governing such use.
Only those TI components which 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
which have not been so designated is solely at the Buyer's risk, and that 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.

Products Applications
Audio www.ti.com/audio Automotive and Transportation www.ti.com/automotive
Amplifiers amplifier.ti.com Communications and Telecom www.ti.com/communications
Data Converters dataconverter.ti.com Computers and Peripherals www.ti.com/computers
DLP® Products www.dlp.com Consumer Electronics www.ti.com/consumer-apps
DSP dsp.ti.com Energy and Lighting www.ti.com/energy
Clocks and Timers www.ti.com/clocks Industrial www.ti.com/industrial
Interface interface.ti.com Medical www.ti.com/medical
Logic logic.ti.com Security www.ti.com/security
Power Mgmt power.ti.com Space, Avionics and Defense www.ti.com/space-avionics-defense
Microcontrollers microcontroller.ti.com Video and Imaging www.ti.com/video
RFID www.ti-rfid.com
OMAP Applications Processors www.ti.com/omap TI E2E Community e2e.ti.com
Wireless Connectivity www.ti.com/wirelessconnectivity
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