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T e x a s  In s tru m e n ts  In c o rp o ra te d  ("T I " )  re 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 r e  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  re m a in s  
re s p o n s ib le  fo r  u s in g  its  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 ry  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 l is 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  its  re 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 if ie d  in  e a c h  p a r t ic u la r  re fe re n c e  d e s ig n  a n d  to  m o d ify  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  lim 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  re 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 itu 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 rty  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 ird  p a r ty , o r  a  l ic e n s e  f ro 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  it s  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 ify  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 ll 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 l ie 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 rra 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 rra 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 lit y  c o n tro 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 lic 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 il ity  fo r  a p p lic 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  re p ro d u c tio 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 ll 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 tic 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 lte 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 re 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,  re g u la to ry  a n d  s a fe ty - re la te d  re q u ir e 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  it s  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 lic 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 ll  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 ro 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 it ic a l a p p lic 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 il 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 lic 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 it 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 ff 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 if 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 lly  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 ita ry /a e ro s p a c e  a p p lic 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 ili ta ry  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 ry  
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 tin 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 il 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 tru m e n ts ,  P o s t O ff 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 4 ,  T e x a s  In s tru m e n ts  Incorporated 

All resistor values are in ohms.

The netname "V1P8V" represents connection to the +1.8V power 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 2143344: REV A ReleaseA
07/24/2014

The netname "USB_VBUS" represents connection to the +5.0V USB host power buss.
The netname "SYS_PWR" represents connection to the +4.5V power buss.
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EXTERNAL MEMORY

2 7

SDR_AD00
SDR_AD01
SDR_AD02
SDR_AD03
SDR_AD04
SDR_AD05
SDR_AD06
SDR_AD07
SDR_AD08
SDR_AD09
SDR_AD10
SDR_AD11
SDR_AD12
SDR_AD13
SDR_AD14
SDR_AD15

SDR_LDQM
SDR_UDQM

SDR_CASz
SDR_RASz

SDR_WEz

SDR_CLK
SDR_CKE

SDR_CSz

SDR_AD00
SDR_AD01
SDR_AD02
SDR_AD03
SDR_AD04
SDR_AD05
SDR_AD06
SDR_AD07
SDR_AD08
SDR_AD09
SDR_AD10
SDR_AD11
SDR_AD12
SDR_AD13
SDR_AD14

P3P3V
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C6
0.1 uF
10V

C2
0.1 uF
10V

C3
0.1 uF
10V

C8
10 uF
10V

C1
0.1 uF
10V

C4
0.1 uF
10V

External
Memory
Interface

TM4C1297NCZADI3

U1B

PK5_EPI0S31
V17PN3_EPI0S30
B10

PN2_EPI0S29
A11

PB3_EPI0S28
B17

PL3_EPI0S19
J18PL2_EPI0S18
G18

PL1_EPI0S17
H19PL0_EPI0S16
G16

PM0_EPI0S15
K18PM1_EPI0S14
K19PM2_EPI0S13
L18PM3_EPI0S12
L19PG0_EPI0S11
N15PG1_EPI0S10
T14PA7_EPI0S9
R7PA6_EPI0S8
V5PC4_EPI0S7
M2PC5_EPI0S6
M1PC6_EPI0S5
L2PC7_EPI0S4
K3PH3_EPI0S3
T1PH2_EPI0S2
R1PH1_EPI0S1
R2PH0_EPI0S0
P4

U2

AS4C16M16S-7BCN

CLK
F2 CKE
F3

RASz
F8 CASz
F7

WEz
F9

A0
H7

A1
H8

A2
J8

A3
J7

A4
J3

A5
J2

A6
H3

A7
H2

A8
H1

A9
G3

A10
H9

A11
G2

A12
G1

BA0
G7

BA1
G8

DQ0
A8

DQ1
B9

DQ2
B8

DQ3
C9

DQ4
C8

DQ5
D9

DQ6
D8

DQ7
E9

VSS1
A1

VSS2
E3

VSS3
J1

VSSQ4
D7VSSQ3
C3VSSQ2
B7

VDDQ1
A7VDDQ2
B3VDDQ3
C7VDDQ4
D3

VDD1
A9

VDD2
E7

UDQM
F1 LDQM
E8

DQ8
E1

DQ10
D1

DQ11
C2

DQ14
B1

DQ12
C1

DQ15
A2

DQ13
B2

VDD3
J9

DQ9
D2

NC1
E2

CSz
G9

VSSQ1
A3

C5
0.1 uF
10V

C7
0.1 uF
10V
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Peripherals
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50 OHM TRACE

CHASSIS_GND

USB_ID

USB_DAT_N
USB_DAT_P

USB_VBUS

DINP

SCLKP
CSZP

TDRDYZ
TSCL

TSDA
DRDYZ
DOUT_S
DIN

SCLK
CSZ
SYNCZ

HUM_SCL

BT_ANTENNA BT_ANT

mSD_DO

mSD_CSz

mSD_CARD_DET

mSD_DI

mSD_CLK

BT_nSHUTD
BT_CTS
BT_RX
BT_TX
BT_RTS
BT_SLOW_CK

BT1P8_nSHUTD
BT1P8_CTS
BT1P8_RX
BT1P8_TX
BT1P8_RTS
BT1P8_SLOW_CK

SSI0CLK_U4RX
SSI0FSS_U4TX
SSI0XDAT0
SSI0XDAT1
U4RTS
U4CTS

HUM_SDA

USB_VBUS

P3P3V

P5P0V P3P3V

P3P3V

P1P8V_BT
P1P8V

ANT_PAD

P3P3V

P1P8V_BT

P3P3V

P3P3V

P1P8V_BT

P3P3V

P3P3V

P3P3V P1P8V_BT

P3P3V

P3P3V

BC_SCL6
BC_SDA6

BC_CSz6
BC_EN16
BC_EN26

FLASH_DI_TIVA 5
TIVA_FLASH_CSz 5
TIVA_FLASH_DO 5
TIVA_FLASH_CLK 5

SW_ON/OFF4

BC_INT6

BAT_VSENSE_EN6
BAT_V_SW6
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Schematic Revision History

Revision History

Rev. -- : Draft Release ~ 07/24/2014

Rev. A: ECO 2143344: ~ 04/??/2014

Rev. A: (1) Added Thermal Pad Contacts to U4 and U9  08/21/2014 MR.

        (2) Added (3) 2-56 Mounting Holes.  08/21/2014 MR.

        (3) Added R58 0.1ohm resistor between chassis ground and common ground.  08/21/2014 MR.

        (4) Changed U1 part#TM4C1297NCZADI3 to TM4C1299NCZADI3 .  08/29/2014 MR.

Rev. B: C13 Changed to DNI 10/19/2014 MR.

 C12 Changed to 1uF 10/19/2014 MR.

 C24 Changed to 1uF 10/19/2014 MR.

 U10 Changed SYS PWR connections to pin13 & pin14.10/19/2014 MR.

 C64 Changed positive connection to U10 pin13 & pin14  and negative connection to GND 10/19/2014 MR.

 U8 removed, replace with Y2 add C87 and C88. page4 10/22/2014 MR.

 Added R59 & R60 voltage divider at U10. page6 10/31/2014 MR.

Rev. C: R26 and R26 Changed to DNI. 02/06/2015 PG.
          Changed U1 part#TM4C1299NCZADI3 to TM4C1297NCZADI3.  02/06/2015 PG.
          Changed R44 from DNI to 5.1k.  04/10/2015 MR.

Rev. D: P1 device changed net connections on pin9(GND) and pin13(MD_CARD_DET).

Rev. E: Changed U6 from HDC1000 to HDC1080 device type, package type changed from WPA-8 to WSON-6.
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