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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 "V1P8V_SW" represents connection to the +1.8V switched power buss
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 "V3P3V" represents connection to the +3.3V power buss
HPC

ECO 2143348: REV A ReleaseA
07/24/2014

The netname "VRST" represents connection to the -14.0V  DMD power buss.

The netname "SYS_PWR" represents connection to the +4.5V power buss.
The netname "VBIAS" represents connection to the +18.0V DMD power buss.
The netname "VOFS" represents connection to the +10.0V DMD power buss.

10.
11.
12.
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DLPC150 PARALLEL & DMD INTERFACES
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VCC

VCCI

PDATA_00
PDATA_01
PDATA_02
PDATA_03
PDATA_04
PDATA_05
PDATA_06
PDATA_07

DMD_DEN_ARSTZ

DMD_LS_WDATA

DMD_LS_CLK

PDATA_16
PDATA_17
PDATA_18
PDATA_19
PDATA_20
PDATA_21
PDATA_22
PDATA_23

PDATA_08
PDATA_09
PDATA_10
PDATA_11
PDATA_12
PDATA_13
PDATA_14
PDATA_15

LS_WDATA

DEN_ARSTZ

LS_RDATA
LS_CLK

DMD_HS_WDATAA_P

DMD_HS_CLK_N
DMD_HS_CLK_P

DMD_HS_WDATAH_N

DMD_HS_WDATAB_P
DMD_HS_WDATAB_N

DMD_HS_WDATAA_N

DMD_HS_WDATAG_N
DMD_HS_WDATAG_P

DMD_HS_WDATAH_P

DATAEN_CMD_B

VSYNC_WE_B
PCLK

HSYNC_CS

TIVA_IIC0_SCL
TIVA_IIC0_SDA

DLPC_HOST_IRQ

PROJ_ON

TIVA_IIC0_SCL
TIVA_IIC0_SDA

PDATA_06
PDATA_04
PDATA_02
PDATA_00

DATAEN_CMD_B
PCLK

PDATA_16

PDATA_14
PDATA_12
PDATA_10

PDATA_22
PDATA_20
PDATA_18

PDATA_08

PDATA_19
PDATA_21
PDATA_23

PDATA_03
PDATA_05
PDATA_07

PDATA_09
PDATA_11
PDATA_13

VSYNC_WE_B
HSYNC_CS

PDATA_01

PDATA_17

PDATA_15

DLPC_HOST_IRQ

LS_RDATA
DMD_DEN_ARSTZ
DMD_LS_WDATA
DMD_LS_CLK

VRST
VBIAS

VOFS

DMD_HS_WDATAB_N
DMD_HS_WDATAB_P

DMD_HS_CLK_N
DMD_HS_CLK_P

DMD_HS_WDATAG_P
DMD_HS_WDATAG_N

DMD_HS_WDATAH_N
DMD_HS_WDATAH_P

DMD_HS_WDATAA_P
DMD_HS_WDATAA_N

P1P8V_SW

P1P8V SYS_PWRSYS_PWRP3P3V P1P8VP3P3V

P1P8V_SW

VRST
VBIAS

VOFS

P1P8V_SW

PROJ_ON_1p8 4

TIVA_TRIGGER_OUT 3,4

TIVA_FLASH_CSz4
FLASH_DI_TIVA 4
TIVA_FLASH_DO 4

TIVA_LAMP_ENABLE 3,6
DLPC_XLAT0_TIVA 3
DLPC_XLAT1_TIVA 3

PROJ_ON5
TIVA_TRIG_IN_03
TIVA_TRIG_IN_13
TIVA_TRIG_SEL3

TIVA_FLASH_CLK4
PAD_RSTz_P3P3V4

PAD_INTz 4,5
PAD_RSTz 4,5
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C18
0.1uF
25V

DLPC150ZEZ

U7C

PCLK
P3

PDATA_10
R3

PDATA_11
P4

PDATA_12
R4

PDATA_13
P5

PDATA_14
R5

PDATA_15
P6

PDATA_16
R6

PDATA_17
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R7

PDATA_19
P8

PDATA_20
R8

PDATA_21
P9

PDATA_22
R9

PDATA_23
P10

DATEN_CMD
P2

HSYNC_CS
N5 VSYNC_WE
P1

PDATA_0
K2

PDATA_1
K1

PDATA_2
L2

PDATA_3
L1

PDATA_4
M2

PDATA_5
M1

PDATA_6
N2

PDATA_7
N1

PDATA_8
R1

PDATA_9
R2

IIC0_SCL
N10

IIC0_SDA
N9

HOST_IRQ
N8

PDM_CVS_TE
N4

C7
0.1uF
16V

C533
0.1uF
16V

C2
0.1uF

16V

C513
0.1uF
25V

C8
0.1uF

16V

C20
0.1uF
25V

C500
0.1 uF
10V

DLPC150ZEZ

U7B

DMD_HS_WDATAA_P
A11

DMD_HS_WDATAA_N
B11

DMD_HS_WDATAB_P
A10

DMD_HS_WDATAB_N
B10

DMD_HS_WDATAC_P
A9

DMD_HS_WDATAC_N
B9

DMD_HS_WDATAD_P
A8

DMD_HS_WDATAD_N
B8
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TIVA - DPP - CONNECTOR - I/O
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CON_TIVA_MUX1
TIVA_TRIG_SEL

CON_TRIG_IN_1

CON_TRIG_IN_0

TIVA_TRIG_SEL
CON_TIVA_MUX0

CON_TRIG_IN_0
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TIVA_TRIGGER_OUT 2,4
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DLPC150 MISC & POWER
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FLASH_DO
FLASH_CSz

FLASH_WPz FLASH_CLK
FLASH_DI

FLASH_CLK
FLASH_DI
FLASH_DO
FLASH_CSz

OSC_24_EN

DLPC_SPICLK
DLPC_SPIOUT
DLPC_SPICSZ

FLASH_DO

PAD_RSTz_P3P3V

FLASH_DI
FLASH_CLK

FLASH_CSz
FLASH_WPz
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PROJ_ON_1p8 2

DLPC_PRE_XLATE0_1P8 3

DLPC_PRE_XLATE1_1P8 3
CON_TIVA_MUX0_1P8 3
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PAD_INTz2,5

RC_CHARGE 5

DLPC_SPI_CLK 5

DLPC_SPI_CSZ 5
DLPC_SPI_OUT 5

PAD_SPI_OUT 5

CMP_OUT5

LED_SEL_0 5
LED_SEL_1 5

CMP_PWM 5

FLASH_DI_TIVA2
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TIVA_FLASH_DO2
TIVA_FLASH_CLK2

GPIO11 5

GPIO13 5

PAD_RSTz2,4,5

PAD_RSTz_P3P3V 2

TIVA_TRIGGER_OUT2,3
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VBIAS= 18V
VOFS= 10.0V

VRST= -14V

PAD 2005
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LAMP DRIVER

6 7

J503 REMAINS IN ORIGINAL POSITION ON THE BRD FILE.

PLACE U504, U505, AND U506 CLOSE TOGETHER AND CLOSE TO J503 OUTPUT.

USE GROUND SHIELDING TO REDUCE NOISE AROUND ALL COMPONENTS.

CRITICAL LAYOUT NECESSARY FOR PARTS IN THIS SECTION

Low Resisitance Sense Lines

5V_OUT

5V_OUT

5V_OUT

5V_OUT

SYS_PWR
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Schematic Revision History

Revision History

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

Rev. A: ECO 2143348: ~ 07/??/2014

Rev. A: Added three 2-56 mounting holes:  08/22/2014 MR.

Rev. A: Changed U7 from DLPC150ZEZ to DLPC3435ZEZ: 08/29/2014 MR.

Rev. A: Changed U503 from DLPC2005 to DLPA2005: 08/29/2014 MR.

Rev. B: Changed J502 pinout:switched odd/even pins to match DMD board pinout: 10/17/2014 MR.(page2)

Rev. B: Changed U13 : P3P3V connection to pin6, 10/17/2014 MR.(page4)

Rev. B: Changed U14 : Changed part to MX25L3206EZUI12G requires new PCB footprint. MR.(page5)

Rev. B: Changed U503 : Changed symbol SPICLK to pin7 and SPIDIN to pin3. 10/17/2014 MR.(page5)

Rev. B: Changed C26, C540 to 0603 : C538,C539, C541, C542 to 0805 Changed 10/21/2014 MR.(page5)

Rev. C: Adderd U7A pinN6 connection to net TIVA_EXP_I2C_SDA 2/7/2015 MR.(page4)

Rev. C: Removed L502, C541,C28, C542, C30, R516, R518, R517, R515 and J503 traces from PAD2005 2/7/2015 MR.(page5).

Rev. C: Added Lamp Driver circuit to schematic 2/7/2015 MR.(page7).

Rev. D: Added C549 and R520 to Lamp Driver circuit U506 output compensation. 3/12/2015 MR.(page7).

Rev. E: Changed U7 pin names to match DLPC150 datasheet pin names. 11/11/2015 MR.

Rev. E: Changed signal names to TIVA LAMP_ENABLE and TIVA_TRIGGER_OUT pg2,3,4,6. 11/11/2015 MR.
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