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2 An IMPORTANT NOTICE at the end of this Tl reference design addresses authorized use, intellectual property matters and other
important disclaimers and information.

1 FB AT LT

1. PRU-ICSSIZ& 5. X F IE BN —H 3 v MEEOILF T o b 2 LR

ABHER T, 2000 EOFEFEHA —H 2o b7 0 b ILPEHEL L TER SN, EEHA - P X —Y a3V ) a—Y g v aiE
ALZTHTHH IS TOE T, £, PRUIICSSHOVLF7a b a7 7 — 4% = 7 &H L TZOTI DesignTH K — b
XNBHEFEHA —H 3y b-FubaLD—EERLET, £72. ZOTI DesignTld, 2 —H— 8L 2 291{L§ % TR & LT, fi
DFEERA — % % v MEEAZKRINTZ S X512, PRU-ICSS7 7 — A% 27 DY —A-2— FAMETEZENTEET,

RLUVTLEA L - A —F %y ORFHE BRI

PROTOCOL NAME DETECTION TYPE PROTOCOL ID (STORED IN SHARED MEMORY)
EtherCAT EtherType field 0xA488
PROFINET EtherType field 0x9288
Sercos Il EtherType field 0xCD88
PowerLink EtherType field 0xAB88
EtherNet/IP EtherType field and MAC address match 0x0002 and OXE49069***+*
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2 AT L EHBH

Tur I IVIRIIMRELIA LLH LOWFHOVIL F 3 7 AR AT T Xy 3R SoC (Systems-on-a-Chip) IZ&->T, FEFHEH v b
T = BEEIA =T —DEL PB4V TEHRATARIENZ(L L TCE T, ZhoDHLnrTaty 348 727 RX—=207 1 2LHELT
EHABDEELIET, A= TNET Iy I =207 Tu—FAFEHETEET, ZOIIAEZMEOETNT—FT7F vid, IHAW
DY 2T LIZh2->T, EEOEENRE T b2 RKR—-bTEE T, TOME. JDERTHR AP NP EEM Y b T —2
WD 2= =X 3 —H T, A—HD—FEADOL 2TL- T2 EZHIRL., AL TT ot 2E2H45b L., BERED =ML EHEMEL .
T4= S R—-rDOEH LA HED T T,

21 REMOEER-—-YZvL-ZOMI

PEREMA —F 2o b (FF)VTAEAL LA =% %y F)OKT T b IIiE, FEEMNA— b A - 3 VB XUHIRONSE T, %
NENMBEORNELH D £5,

4 —H % v FMAC (Medium Access Control) HHOREUE N— F 7 = 7 TIX) T Z A L2DOHIFNTHIRTE ANz, AL —T 5734
ADIFEALEICREFADON=F T =27 3 R= b BREEEDET, £ =¥ X v - TL—2DKOL AT VY EHFT 5720121,
IV T T4 (O TO)V IR E . WSO OBREN VTS, ZOX V-9 T I AL, MACH—FI 2 T7HEET L —
LAEZELTOAIIZ, 7a L 2 LEEDOMACHZENA FDZA MY —Lh 5654 F A E 7233 A (b2 WIEFOMS) L, 3
LW =% %y b T —=2DF x9S LEHFHELTNMTSEZEE2ZHL £4,

%21, EtherCAT". EtherNet/IP™, PROFINET. POWERLINK. Sercos ITIZ &, ML TWBEEMA —F F v b T
FIVIZBT A RER L TOE T,

o, ARROEHRRLT A P EALLICK > TT U P INERINICRFFT 2 720 IEH L Ch i il hTnvgEd, Yo b2
LOFHNZDONTIE, HHFEOWeb 14 b & ZEL 22 &0,

T2 EEHA - 1 M

CRITERIA PROFINET PowerLink EtherNet/IP EtherCAT Sercos lll
Organization PNO EPSG ODVA ETG SERCOS International
' ethernet-
WWW. profibus.com powerlink.org odva.org ethercat.org sercos.org

2.11  EtherCAT

EtherCATIZ. TCP/IPZHEDFEL N -7 0 P IIIK L CHEBTH AMACKE T I LTT, ThET. FLALDHA.
EtherCATIZASICH KU FPGATHEITEINTE £ L7z, EtherCATIE, KL A TV P DAL — TInERKBEERT 272012, 74
BENDOL = =~y FERDRIZU, FEEHA —Y Xy b-F v b7 —2 FICIRK65,535HD / — F&4K—- LT,

TI7' vt v H TOEtherCATT 7 / 1 ¥ —DFHflIZ DWW TIE, TIDEP0001Y =)L 7 # L X #HHL TL =X,

2.1.2 EtherNet/IP

EtherNet/IPiZ, TCP/IPETHITENAT7 TV r—ravE@r7abrallTtshh, EEHL Y b7 —2ENHICIP (Common Industrial
Protocol) R LT &9, EtherNet/IP TIFEAED A —H 2 v M K UA —H 2w b A4 FEFIH T 5729, EtherNet/IPX vy b7 —2
TIXEERIROD ) —F &Y K- TEF T,

TIZ7 vt w3+ TODEtherNet/IPF 2/ ay — Dl TCid, TIDEP0003Y =)L - T3 X BT ZE0,

2.1.3 PROFINET

PROFINETIZIZ3ODHEE Y 5 A0 B . ThFHEEDZ I —F o MlEL, X XEHMELA TV VNS AREEL 5,
W4, PROFINETTCHE—FEINB 5y bT—2-bKudld, 753 Vv FMEBELO0242—M7—FF 2 F v TF,
TI7 g+ v % TOPROFINETT 2 / 1 ¥ —OFHIZ o0 Tid, TIDEP0008Y — L7 + L XA BB LTL A X0,
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2.1.4 PowerLink

PowerLinkiZ, K=V V2 BLXPLA L 2AFA LV T AN X LERATHIET, VTAEAL LD%y b —oMEEEFBIL
F 9, PowerLinkiZIEEE 802.34 — % % v b ETEMET 57280, 70 2Ky T I37 B EXMDO Xy b I =2 Favzdh
RA—-bPLET,

TIZ v+ v % TDPowerLink 7 2 / 1 ¥ —DFHIIZ DWW TIE, TIDEP0028Y —JL- 7 L X &R L TL 77X 0,

2.1.5 Sercos lll

ZHhid. Sercos(Serial Real-time Communication System) D% =D 7 b I )LTF, Sercos IIIiE, V¥ 7 HIB LT 4 VHID
Iy b= b FRaPESR-FLET, VIO T =2 b ART Y TIE, Sercos IIIIZH 2FEEDTIEMARFKS, 12D 2
L—T7CHEENRELTE, 2y b7 =2 LOMMO AL =T — FAOMBEF IS EH e Td,

TIZ7'a+t v % TDhDSercos [I17 27 7 1 Y —DFHNZDWTIX, TIDEP0010Y =)L 7 x L& #SH L TL 2 X0,

2.2 ~IVFF7ORIIEZERA—Y Xy MEHDOES

ARFHERRIT, EEHA - M A=Y a2 VY ) 2 =Y 3 VORRIZ, 1DOREDOEEHA —F 2 v b7 P ZUFIFIZHTE S
NTOET, T ZE, A—H—DHANTIA Y LT, ZOREDEEMA —Y 2y b-TaraLHicTaersIvrsahZ
FTo N—=F7 = 7OHI% (ASIC/FPGA)IZ& D, PEERA - A= a3V )a—vaVvDIFLAEOHERIZ, vLF7abal
OFEFERA =% % » bEFR—bET, EEAA Y2y M- TR IANEZOLTO-FFT5ZENTEEEA,

PRU-ICSSR—Z DB TIE, HHEHA -V Xy b T 72027 hEOYLF T P ILFEEHA -V 2y b7 T ) r—
VavEYR-LITE, ZRO6ETNAZDAZ— 7y FHZa—FEhEd,

X212, PRU-ICSSHIGT /N4 ZTD, /8T =7 » THOVILF 70 b IUFEEMAA -V % v MRIOFIT 7o —-%2R L Ed, &
Nz, 7—ta—2—»u—FIhT, A®) A V&—T x4 A, ¥YZAF7ALPLL, WHAHN (GPIO) ¥ Y EEDY AT 4R
T I NEPILLE S, 77— bu—5 =%, ZETIEEAA -V 1y MEEORHEZ A —Y 2 v -7 L =22 650§ 5 0%
BHB0, mPNIvILF 7T b TUEEMNA —Y v VR 7 7Y 7 —> 3 V(TIDEP0032) # 2 — F L %¥, PRU-ICSS7 7 —
LT TIZEHT, VTNEA LA —=F 1y bR —F EOREA—F 2y M- TV —angthdhE T, EEHA - Ly U
WHH XN B L, Fu b ILOFENARERE X TV IS, T b — g —aERchEd, Rk T-rte-2-i&
AHRMEAEY) ZFARD . FE¥EHA —Y 3y MEMEOTEHARN L E 4., ThUE->TT—tu—4—iF, EYTIEEHA -
Z v ME#E (EtherCAT. PROFINET. PowerLink. EtherNet/IP. Sercos 17 &) # %K — b4 3t spEEHA — b A -2 3 V-
7TV r—vavEku— FT&EET,

TIDEP0032

/ Industrial Ethernet
—P Bootl
- ootioader protocol applicaton

2. TI Design TIDEP0032 : PRU-ICSSIZ& % v F7u b IUEFEHA —H 1 v b

TIDEP0032 TI Designid. PRU-ICSSHIO~VLF 70 b IAKIT 7 =20 2 7 E2BHLET, TOFFA VTR A —F 3y
P TV —AOZFIEOWTHM L., BREOEFENA —4 % v MEEORMIZOVTIREL T & ¥, &7z, IOMERMA —F % v
N ERHEORR I T-Be & B S B JTEIC DV TE B L T &7,
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2.3 PRU-ICSSNU7zZ)b
231 PRU-ICSSY AT 4-T0OvIE

PRU-ICSSiZ. HHDRAME XUOROMAfii A 72220 7 a5 v FIULRISCAT 6K I T § (K32M), Zhoo
RISC2 7 13200MHz THEIfE L. 194 2 L O@AFEL Bns) Ik >TY 74 A4 20PEWT a5 3 v 7 BAaEE T, PRU-ICSS
DFANZ DN TIE, TIOWiki~X— ¥ (http://processors.wiki.ti.com/index.php/PRU-ICSS) % Z& < 72 X\,

Industrial N
Ethernet MIIO RX/TX (+—b
DRAMO
PRUO Core (8K Bytes)
8KB IRAM o -
& [ | (8KBytes
N (8K Bytes)
Bank 0/1/2 =3
= shared
=2 (12K Bytes)
PRU1 Core o
-
PR Q
8KBIRAM [ g
g Master I/F
i o (to SCR)
Industrial Q
Ethernet MIl1 RX/TX f—> »
(9] Slave lIF
Industrial
Fieldbus UART
Ints to AP
ARM/DSP INTC Interrupt 1—0-_
Controller [¢=—b
Events from (INTC) VAG
Periph + PRUs

3. AM335x 7't ¥ » 4 DPRU-ICSSY A7 4 - 7 vy 7 X

232 MIA2>2—Tz14R

PRU-ICSSIZiE, 4 =% 3y TV —2L%825T5720122D0DOHMMIL (Media-Independent Interface) BEfk X TnFE 4, %
PRUZ, 1DOOMITH » ZIZEET 7 A TEET, vAFTu b a7 7 -4 27Tk, “RXL2"E—-F&MHLT, 1 —
Py b T —L%E644 FOFEERY V7N Ty NTRFLET, MIIA Y4 =T 24 22DV Y73y 7 7 NOFHZIAAR
70y LETH, PRUTIE, HZIALKRA Y ZBPERL2RE NNy 7 7 NDT — 4 % FEE LY SH1IC, /Sy 7 7253254
FHLO T — & AT BES S D 9, PRUKSSEWEED ) 70 2 4 480 (1@ 5720 5ns) TEITT 5720, KORX (1)
BEUOK Q) #MHL T, BEEMmAYA 7V EEGRELE T, Zho0FFETIE, 2 — % —2100MbpsD A —H 1 v P #FEEL,
80ns Z L IZINA FBRFEINB ENELTHET,

64 /N1 kx80ns (1/54 h&74))=5.12 us 1)
512 us/ 5ns (1 PRUGS® 721)) =1024 PRUGS 2)

ZhoDOX TR TES L HD, PRUIE, RX L2/Vy 7 7 AVETHICR 5 T T L — 2ADZAZFE AN b & E#HE 2002, 1024ff D
MR EFEITTEE Y, 2.56us (512 PRUMH) $12. 3234 b OfELAZE S hE T,

PRUIE, 4 =% %y b T L —2403254 FERIFIZAFL 3, ZORALIAT L7012, XINT Y T ) @aTid, RX L2
F—=2D32W3 F EIDDOPRUGAH A VLN TL Y ZZR2~RIZV vy ¥V 7 LET., ZHIZ& 5> TPRUIZ. ZMD3284 b -F—%
EUMAAEDVITEML, 3254 FPHFLOA —H 2y b T L — AW EMATTET., 2OT0XRE, 4 —H Ly b TL—LHE
BIZREINLETHROEINE S, ZO%T. PRUBZELZA —H % v b T L — 200 &FB L. PEERA —4 % o - fEHE
OFEMEAHR L F9,
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2.3.3 PRUDRAMEHFXEY

PRU-ICSS!Z. PRUZ 7 Z L D8KBIZHIA T, 12KBOIAE x ) 412 C\E$, PRUODT — F LRAMAfAL T, 4 —H
Py b TV = ABRERILET, A =Py - T L= Eh, EEHA -V 3o MEEOTEEN B EhS L, Ta 3
ILOFMEN AT A BV I E T, ARMT 7Y r—3v 3 v Cld. DBROMBICZofED 7a b a L= 2 diHL 9,

2.3.4 PRU-ICSSE|V);A#a>rO—-5

PRU-ICSS7 7 =&Y = 7IC K> TEEHA — ¥ 1 v MEENIRNI I D &, PRUEHEHIDIAAT Y +a—F(INTC) ## L TA
NY MARFLET, ARMEIDAATY ba—F13, ZOA4 XY FEEDAAL LTRZELET, 41XV F0O¥%ER%. PRUIRA —
Pry b TV =DM EHITLENS, &7 L —L05M%RICHZHEPRU RAMT FL 2288 LEd, ARMTIZ, 77
F—YaynT—tu—g—%HEETE0I. FUHEHEOEEHA -1y MEEISET 3 EEDO A XV A MDIZETE S0,
BARMIZIET 20BN H D 3, K4S, INTCOMKAERLET, ¥ X7 44 XY 18(SYS_EVENT_18) idChannel-2127 v
Yy &, Host-24A RV b AEAELET, £LT. ZODHost-24 XY FBARMEI DALY b o -5 TRIEXhET,

PRUO/1
R31 bit 30 Host-0 Channel-0
PRUO/1
R31 bit 31 Host-1 Channel-1
ARM PRU_ARM_Event
Event Host-2 Channel-2 Pt

Host-3 Channel-3

Host-4 Channel-4

Host-5 Channel-5

Host-6 Channel-6

Host-7 Channel-7

Host-8 Channel-8

i

Host-9 Channel-9

4. PRU-ICSSOINTCHERK

235 PRUD7E>TZ-707353>7

ZOTI DesignTid, RISCT ¥ ¥ 75 4 iflLCPRU-ICSST7 7 — 4 274 70s 53 v LEd, 2OFusrs I vy RS
KO, VTN EA LWRARRET ) r—32 g vOFEEREEMSm EL 9, 72, TIDOCode Composer Studio™ (CCSv6) % fifi
45L&, PRUACEHEBTTRS 7 IV TEET, 2720, ZOTI DesignTid, V) 724 A& W22 TRERH 5728, CE
AL W ER A,

TIWikil=d 5PRUT ¥ 7V @a~v =27 L &ML T2 &0,

http://processors.wiki.ti.com/index.php/PRU_Assembly_Instructions.
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3 78y

5. PRU-ICSSIZ kB ~vILF 70 b TUFEEHA —H % v M

31  (EFARSA
311  AM335x7OtvH

I K1GHzDSitara™ ARM® Cortex®-A8 32ty hRISCT 1t 4
« NEON™ SIMDZI 7'+ v 4
¢ 32KBOLIfifr+ v v ¥ 2B LU32KBOF =4 -Fvvia, H—x5—M OS5 4) &
¢ 256KBDL2F v v ¥ 2, T5—g[IE2— F(ECC){i} %
e 176KBOF ¥ F v 77— PROM
e 64KBOHHARAM
e TIalb—YaVvEBXUT /Ny - JTAG
o BIDAAT Y v — 7 (IRK128MHDH] 0 A BLEEK)
TUS TR TN Y TIEA L-L=y b TV AT LB LCHEEMABEY 7> 27 4 (PRU-ICSS)
e EtherCAT®, PROFIBUS. PROFINET. EtherNet/IP™MZ&Z & D7 v | I L%&HK— |
s o Turs<v T ) TILE4 422y (PRU)
e 200MHz CEMENREZL32E v DT — F/Z F 7RISCT vt v+
o SKBOMARAM, W—x 35— 0S) 7 1) &
« 8KBDF — #RAM, Wi—x 7 —#Ml O3) 7 1)=&
e 64y b T F ALV =R EfATV VNS A 328y b IRERA
o ML XNZZGPIOEY 2 —MIZE DY T b4 Y/ 7 79 b BLUIHEESDOUNZ v F 24K — b
o 12KBOHARAM, H—x 5 —k 05U 5 4) i
o ZPRUMGL T 7 X AT[REAL120/54 PDL YA XNV 2 %3
o VAT AASIA XY ML OINTC
o MBI L OHHE~ 2 4 ZPRU-ICSSPE D ) V) — 212 Fafi % 1 — » UM H i 2
e PRU-ICSSNEBDO~NXY 7 = F L ¢
— W K12Mbps%E VK — b § 5 70—l 2 UART (Universal Asynchronous Receiver and Transmitter) K — I x 1
—  eCAP (enhanced capture) €Y 2. —J)L x 1
— EtherCATHEDFEFEMA =Y 4 v PEY A= FFTAMIA —H 1y F-F— 1 x2
— MDIO(Management Data Input and Output) & — F x 1
FyvF 722 (AL RAM)
e 64KBOWHA v F v 72 EY -2 b a—3F (OCMC)RAM
e TRTCDVAANS T U & AW
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S xEY -4 v & —7 x4 Z(EMIF)
« mDDR (LPDDR). DDR2. DDR3. ¥ & U'DDR3La Y tu—3F :

— mDDR : 200MHzZ 71w 7 (F—#-L — b : 400MHz)

— DDR2:266MHzz @ 2 (¥ —%-L — b : 532MHz)

— DDR3: 400MHzZ @ » 7 (¥ —%-L — b : 800MHz)

— DDR3L : 400MHzZ 1 » 2 (¥ — % -L — } : 800MHz)

— 16y b T —=HIN2

— AENGBO 7 F L ¥ v o AIGEREN

— UHDx162F ) E7=132MHDx8 X EVIZK B F /54 ARG A K — |
e WHAEY -3V Fu—35 (GPMC)

— AT F 5 F#ER (NAND, NOR. Muxed-NOR. #7213SRAM) % fii A 7= Zk a8t v ML U16L v FIEEBIXx £ -

AV A—=T AR
— BCHZ—FAMHL T4, 8. £7/IE16K¥ v PECCEY K-t
— NIV a—-FEMMALTIE Yy FECCEHF— |

3.1.2 TMDSICE3359F£H&ELY > EVM

IN—=F x 7Rk

AM3359 ARM Cortex-A8

DDR3, NOR7 5 v ¥ 2. ¥ K U'SPI (Serial Peripheral Interface) 7 7 v ¥ 2
HHIEEL A A — F (OLED) 7 4 2 7L A4

TPS659107 5% F

o 24VEJH

¢« JTAGA V2 =T 2 A ZAB KOV Y 73y — LHUSBTY — 7L

VI LTz T LY -

« SYS/BIOSY 7L A A4 Lok XL —F 4 V- 25 4 (0S)
e Starterware’N\— Z -5k — |

e TIDCode Composer Studio™ (CSS) #tAFFEEE (IDE)
« EEXRME T b ALHDOT TV =Y a v A4y Y

s ERYVYIN-TTV =gy

ettt

* PROFIBUSA ¥4 —7 x4 X

* CANOpen

* EtherNet/IP

* PROFINET

* Sercos III

< TUALAMT (1/0)

* SPI

* UART

* JTAG

BRERB LT A V- Y = 20547k ) X MZDWTIE, TMDSICE3359 Web¥ 4 F &ML TL 2 &0 :
www.ti.com/tool/tmdsice3359
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4 AT LG ETIR R
PEEA — 4 3 v MEUEOTERE A W T 5 0121, 802.34 —H % v b - T L — AREDONESIZH HED 7 4 — L N & BEA
OfE & g4 23 Z &L TF,

PRU-ICSS7 7 — 49 2 7ld, ¥R =P ENTWBE5DDEFEHA -+ v MEEDS 54DD 7 — X T, Ethertype”7 1 —JL N &
BEAOOfE & et U %9, X 512, PRU-ICSS7 7 —4 % = 7 Tld, EtherNet/IPHEH#EIZ LT, ¥V —ZAMACT FL 2 &0 L £9,

41 Sy = S RWAVEIN() 5 o
#3012, 80234 =V 1w -7V —20AMEE R LET., A =¥ v FPHYEMACTIE, 720 “Preamble”*+ 2 7 v b4

}) &1D0 “Start of Frame Delimiter” (SFD) 42 7 v b &2FHL T, ZEL 7L —2I1I%EFuy v 7 2l ¢ %3, PRU-
ICSSHOMIIT B v Z1d, ZELZTL =058 FDTL—L- ANy X EHRT3EIFEINTET, ZHI2ED., RX L2
VY TNy T IR E N D RPIDOERIIMACSEET FL 28k D, ZOHKICMACY —Z+-7 FL A& 9, MACY — A7
FLZDH, 4 =% %y MEETH R - L XN 5802.1Q% B AEWVEAIZIZ. RIZZE L7234 b2, 2427 5 b DOEthertype
T4 =TT, ThED24 7T v M. MACSUSET FL ZADEHN 51234 FOA 7y F CTHRIE SN TWE T, I DEthertype
TEMAEMEL T, EEHA -V 4y FEEORHAHRIL £,

X3 A—Hry by P ELU T L — AKHE

ETHERTYPE
START OF B TN T o FRAME CHECK
MAC MAC 802.1Q TAG (ETHERNET 1) —errEae— INTERPACKET
LAER || PREAVELS GRAME DESTINATION | SOURCE | (OPTIONAL) | ORLENGTH | PAYLOAD | SEQUENCE — GAP
DELIMITER (32-BIT CRC) —_—
(IEEE 802.3) -
o_.
7 octets 1 octet 6 octets 6 octets (4 octets) 2 octets z:_’%((;u) 1 4 octets 12 octets
e octets
Layer 2
Ethernet «— 64-1518(1522) octets —
frame
Layer 1
Ethernet «— 72-1526(1530) octets —
frame

(1) |EEE 802.3-2005 Clause 3.5& V)

42 EXRRBA-Yv MEEOFH

Ethertype 7 4 =L FOWNEIX, ZThZNOPEEMA -V 1o MEMEZT SIZR LD 3, R4, KPEEHA - 1 v MEUEIZD
WA & D Ethertypeliz R L £, 7L —ahZE&hsd L&, PRU7 7 —4 7 7k, PRUODD T —HI)LRAMD? 5234 + D
Ethertype 7 4 =)L F (418 Tlb 7= & 512, MACSELT FL A2 51284 L OF 7€y b TRE) 20— FLE§, 7L—40
Ethertypefti & RKADME & Ik $ 2 Z & T, BEHEMA — 9 4 v MMEEOTIHA ML £9,

R 4. FEERA - Xy MEUEZ L IZ[EA O Ethertypefili

PROTOCOL NAME ETHERTYPE FIELD VALUE (2 BYTES) COMMENT
EtherCAT Ox88AE
PROFINET 0x8892
Sercos I 0x88CD
PowerLink 0x88AB

EtherNet/IP 0x8000 IP protocol

PRU-ICSSTZ. W& 5 T4 5012, MACY — X7 KL Z5Rockwell Automation ® MAC7 F L ZHFFHANIZ—3$E 71 E 31
Fx v L%d, PRU-ICSSTiZ. (Ethertype& L CIP7 1 b 2 E % F5D) EtherNET/IPIZX LT, Z2DF 2 v 7 &7\ E T,
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43  WAFTORILEERA—H2y MEHE - Bk — 42

X6iz, NAEE T2y s D70 —F v — P AR LET, HBEDOKR Y 2 A5, ZTOTIDEP0032 TI DesignlZ & E N TV 54 T7,

Bootloader

Ethernet cable unplugged
=> Reset board

A\ 4

A

Protocol specific app

Protocol detected
=> Reset board

F6 viF7atal - 77 ) r—rvaryO7a0—Fy— |

T b0 =K =R T TV =2 3 Y DONAF Y EARM T 2y Hi2a— F L7228, ARMIZZE A SoCHERE 7 & v ~ (PRU-
ICSS. MIL. 1 —#% v FPHYZAE) #WIHALLE§. Z0%. 77V r—Yavid, 2—F =24 —HF oy b r— 7L EEHLT
PLCEDOPHYY) ¥ 27 2fEi 32 £ TR L 4. ZoWhsELEh7=%, M7 7V r—v a Y34 —H X2y b7V —20%(F
EHBET, A —H Xy b-TL—aRREINDIE, 7TV =Y a7V —LDNEESM LT, BEEHA —% % v b gL
L E, FEEAA - F o MEBEORP®R, 7SV r—Ya iV ky bEEKRLTT—tu—4—4%2)u—FLET,

431 ARM7FUir—>a DA

ARM7 7V — a3, mainOBI%. %22, BIOHEIDAAMLIL —F > (ISR) Sk INE T, ZOT7 TV r—vavid, TIO
SYS/BIOS™Y 7L &4 LK XL —F4 27 A7 L (RTOS) AL E T,

mainBEUE, ITD & 22 %97 L £,

* SoCT /34 2 DWIHIL

— AEVEHI2=5 }(MMU)

— 4 VK — FEEPROMIZHSM & 7= 1B T & 2 Hebohe O FafH

— TutyH¥-rORK

— SPI. GPIO. LED. H&XUWUARTXY 7 =)L
PRU-ICSSO#IAIL (MII7 @ v 2 NORX L2V ¥ &3y 7 7 DREE &)
PRU-ICSSIZ & 5 THR I N2 A XY N 2 ZFT5HDALNY F 5O
o A Z Zreset_task()D

¢« OLEDT 4 2L AAND A w =V DF

SYS/BIOS 2 ¥ 2.—F DL &)
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ISRIZ, PRU-ICSS7 7 =49 2 TIZ Ko TER I N BV AADZEEFHEL 3. ZOHDARE, 1 —H %y - TL—24
BEREINTHW IR ZICRITINE T, ISRTIE. FE¥EHA —¥ 3 v MEEOREAZRE L., ZOBHREZRTC_SCRATCHO_
REGLV D ZAIZEHXAARAZ T, TOLIAZIE. FNAZNT—NLE-Z24—F (Vty N EETLUERE T — X OS2 5T
2728, ZOVY AL ENNRE T - b -4 =2 Hli§5 2 &N TEET,

#5& %613, AM3359 Technical Reference Manual (TRM)[4]72 5 Dk TH D, L ¥ A ZRTC_SCRATCHO_REG ¥ X U'PRM_
RSTCTRLOGFEM AR L TV &9,

% 5. RTC_SCRATCHO_REGL ¥ Z #
3
1

0392282726252423222120191817161514131211 100 9 8 7 6 5 4 3 2 1

RTCSCRATCHO
R/W-0h

RTC_SCRATCHO_REGI&. *EY -7 FL 20x44E3E060I1=7F{EL £7,

#6IZPRM_RSTCTRLL YV 2 Z &R L, KTTEDKT 4 =L FEFHPULTES, 20— VLY 7 b7 , 23— FE
KO =24Vt MREL2H D T, TOVIZAZIZHBNICZ ) 7N, “1OFZAR OANTEETT, AT L HIC
R ENET,

% 6. RTC_SCRATCHO_REGV ¥ 24 D7 4 — )L F il

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8
RESERVED
Rreturns0s-0Oh
7 6 5 4 3 2 1
R EED RST_GLO BAL_ RST_GLOBAL _
SW COLD_ WARM_SW
Rreturns0s/W-0h Rreturns0s/W-0h Rreturns0s/W-0h
% 7.PRM_RSTCTRLV Y 24 D7 4 — )L I ik
BIT FIELD TYPE RESET DESCRIPTION
31-2 RESERVED RreturnsOs Oh

Global COLD software reset control.
This bit is reset only upon a global cold source of reset.

RST_GLOBAL_COLD_ Read returns 0.

1 SwW RreturnsOs/W Oh Oh = 0x0 : Global COLD software reset is cleared.
1h = Ox1 : Asserts a global COLD software reset. The software
must ensure the SDRAM is properly put in self-refresh mode
before applying this reset.
Global WARM software reset control.
This bit is reset upon any global source of reset

RST_GLOBAL_WARM_ (WARM and COLD).
0 SW RreturnsOs/W oh Read returns 0.

0h = 0x0 : Global WARM software reset is cleared.
1h = Ox1 : Asserts a global WARM software reset.

task_reset()id. g reset/ST A — A DEA “1IZHFLL S FTHBEL 9. @A ZNUNDIGA . task reset)IFHUI Y — 7 -
E—FIZADET, greset/ST A =AM “1"IZHE LS hBEL, XEFY -7 FL Z20x44E00F00DPRM_RSTCTRL LV ¥ 2 #IZRST_
GLOBAL_COLD_SWt vy h&+t vy bLZET,

RST_GLOBAL_COLD SWkE vy b2ty F§5&, SoOCOI—=LF-VT oz 7-Vty bR EIH, T—Tra—4—=»»nY
U—RFEhFEFd, Ju—Fk, 7=t —4—iF, RTC_SCRATCHO_ REG#FtAN T Z &2k, PEEMA —H % v MMEUEDFESH
FYRICEE Y, T ba =43 Z0HK, BERT TV -V a vV T Mo TSN AEEMAA -V 2y ME#EA T - T
%M, RTC_SCRATCHO REGL Y 22 &2V 743 0ENH D X,
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432 PRU-ICSS7 7— L™ 7 DA

PRUZ 7 — 4% x 7 TRBEHNZ, (MDIOANDT 272 Z&BLT)A4 —H % v FPHYZ Y V7 &L TWE 0 E S » 2R L %
T ZhE A =Py M= TAHPRISIT X7 LIRS, PLCED Y VI BME. SN TWA Z L #EKL 9,

VY OPELEN S EFIZ, PRU-ICSS7 7 — 402 7@HiLWA —H %y b 7L —LDREEFHL ¥, PRU-ICSS
Tr7—bTzT7E A=V Xy b T —L2HEATVITKMNLET, 7V -8RIl %EI N5 &, PRUICSST7 7 —4 W x
TiE. A =%y b 7L —ANEDEthertype 7 4 —JL F(7 L — ADKHE, 51254 L DA 7 & M) ICEEDWTREEHA —
Iy b OFESE T L £5, Ethertype 7 4 —JL FD4pHitk. PRU-ICSST7 7 — 47 = 713 U 7 EHEDOFEH A PRUT — A )L - X E
DIZREMIL, #DAAT Y b a—F &MU CARMICHEIDIAAZTA L 9, #IDIAAREARL 2%, PRU-ICSST 7 — 47 x T3,
RDTV —LNZEENSETHBELET,

44 EERA—YZRv b-70OMIVEEAPRU-ICSST 7 — A7 = 7 DLk

IV Y=713. PRU-ICSS7 7 — &9 = 7 # R LT, JBMOMEERA —% 3 v MEEEZ ST Z LR TEET, ZOKI &K
RAFBT 212, FEEMAA - %y MEEOFHEEZ TV V=7 B> TOBRBERH D 3, FHEE 2338055 4 — 2 O—flH
Ethertype 7 41 =L FTH 1D, ZHIZEtherCAT Tl X9, Ethertype#30x88AEIZ —3K L 72834, PRU-ICSS7 7 —4 v = Tid
ZNHEtherCAT7 L — 4 TH 3 EHH L EF, PRUICSSL Y Z XTI, TD234 P BANED-TNB T EITHEELTL A
W, DFD, 77—4Y 2 TIF0xAE88E D —HEF v s LET, LT ur T A-7u—%, LEITE L TlDEthertypefEiic &
HTX£7.

A=F %y b TL—LHNDBNDT 4 =L FEF vy T 50ENPHZYE1E. PRU-ICSS7 7 —4v =7 2L T, PRUO
O—HL-F—ZRAM (X EY -7 F L 20x00000) 1M ENTNWBE T L — L8 EKIZT 7 A TEET,
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5 FHEOHK

PRU-ICSSIZ k5~ F 70 b QLEEMA —H v MR TIE, TEBLXOTHEO 72D TON—-F 2 7BX0VY 7 by x
TAREL D £,

51 N—KzT7EH#

« TMDSICE3359 ICE EVM(TMDSICE3359)
o UTOREXMHA— Y3y MEMAS K- FBFusrI~v TN -udy -3y a—7 : EtherCAT. PROFINET. EtherNet/IP,
Sercos III. PowerLink

5.2 VYIrIITEH

* CCSv6 (http://processors.wiki.ti.com/index.php/Download_CCS)
AM335x SYS/BIOS Industrial SDK 01.01.00.05
SYS/BIOS 6.41.0.263% K U'XDCtools 3.30.5.60

* ARM Compiler TI V5.1.10

¢ PRU C-Compiler v2.1.1

TIDEP00327 %4 »i&, CCSv6 HDARMZ7 U Y22 b5 K UPRUTEY 27 b2 H I TV E T, 2—HF—IZCCSHNT2DoD T 1
Vb EZNTIEAINCA YAR-PLTELF 2 0E (B0 E Y, PRUZEY 2/ ME, EAF-TaX 2T 7 =L 2T Ny X T 7
A (h) ZERUES, ARMT eV s ME, ELF-Tavx2AfCPRUT 7 =L 27Ny X774 L&A V7L —FLET, DD, 21—
P—IRPNCPRUT OV 2 7 M AL R LTS, ARMTUY 22 M E2EL RT3 0B RHDE T, /2. =% —HPRU-ICSST 7 —24
Y TICEBEMA YA, TOEBEEENITEH7-0101F, PRUBKUCARMT BV x 7 UL N TR0 ERHD T,

53 CCSOArKR—b, EILF, BLTEF7O-F

(FTZAN DA VA= S22 5)H T T 4 )L A . \detection_app CARMZ7 1Y = 7 b &ZHOT £,
¥ 77 x )L & . \detection_firmware_ccs CPRUZ B2 Y =7 & ROIF 7,
PN, “Import CCS Eclipse Projects” ™7 4 ¥ F T, liio7ay 27 F&#CCSIZA Y ER— b LET (K76 LUK HH)

7.ARM7'u Y =7 PDCCSA VK- - 470y 8.PRUZ7u Y x7 PDCCSA VK- - #4700y
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TV EAVER—bTBRE, TuVe 2270 —-FIZPRUT 2V 27 Fdetection_firmware 5 K FARM 72 Y 2 7 b
selectorMin &R I F T (X9%2 2 HH)

Fo.CCSTuavzs b -2 270—I7DERNE

RDOZAT v 7iE, PRUZaY 227 bOHEL FTT,

e “Project Explorer” 7 4 ¥ N T, detection_firmware”7 + L & Z# R L £,

e X =1 —-)¥="T, “Project”. “Build Project” DEIZFEIRL £,

e PRU-ICSS7 a2y 7 FHAEL F &N, 77 A1 lLdetection_firmware.out?EK X %4,

HLOBCMDY 4 ¥ FUEROT, outZ7 7 AN S5hT 74 LEERLET (K105 2H), TDh7 74 LidselectorMin7 7'V
F—vavilkoTiHEN, PRU-ICSS7 7 — 4T 2 TAEZENTHET,

e detection_firmware_css\Debug 7 + L X IZFEE L £,

e 7 7 A JLbuild_header.batZ 5T L £,

e ZDT 7 AINEFRITT S &, protocol_detection_binh2EK X T, selectorMin\include 7 # L X2 — XN 7,

FEHHLTOWAREDOPCOMBH/ SZIZBE T, =¥ —3bat7 7 A LNDT 7 A LIS 2AEEESTEBERH D 7,
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@™ Windows Command Processor = | (O] |-

C:\ti\industrial-automation-lab\Customer\HMisc\MultiProtBase\SourceFiles\detectiolg
n_firmware_ccs\Debug>build_header .bat

C:\ti\industrial-automation-lab\Customer\Misc\MultiProtBase\SourceFiles\detectio
n_firmware_ccs\Debug>set PRU_C_COMPILER_PATH="C:\ti\cecsuB\tools\compiler\ti-cgt-
pru_2.1.1\"

C:\ti\industrial-automation-lab\Customer\Misc\MultiProtBase\SourceFiles\detectio
n_firmware_ccs\Debug>IF ""C:\ti\ccsuB\tools\compiler\ti-cgt-pru_2.1.1\"" == "" @
0TO NOPATH

C:\ti\industrial-automation-lab\Customer\Misc\MultiProtBase\SourceFiles\detectio|
n_firmware_ccs\Debug>rem "C:\ti\ccsuB\tools\compiler\ti-cgt-pru_2.1.1\"\bin\clpr|
u.exe --verbose --asm_listing --asm_define=MAG_ADC_ENABLE --asm_define=ADC_SIMU
LTANEQUS_SAMPLING --asm_define=MINIMAL_ADC_CONFIG pru_adc_sampling.asm -z pru_a
dc_sampling.cmd -o pru_adc_sampling.out -m pru_adc_sampling.map -i "C:\ti\ccsuB\|
tools\compiler\ti-egt-pru_2.1.1\"\1lib

C:\ti\industrial-automation-lab\Customer\Misc\MultiProtBase\SourceFiles\detectio
n_firmware_ccs\Debug>"C:\ti\ccsuB\tools\compileriti-cgt-pru_2.1.1\"\bin\hexpru.e|

xe pru_header.cmd detection_firmware.out
Translating to Binary format. ..
“detection_firmware.out” .text =:=> .text

C:\ti\industrial-automation-lab\Customer\Misc\MultiProtBase\SourceFiles\detectio
n_firmware_ccs\Debug>C:\ti\am335x_sysbios_ind_sdk_1.1.0.5\sdk\tools\bin2header\b
in2header.exe detection_firmware.bB® pru_header_bin.h detection_firmware_0 4

m

C:\ti\industrial-automation-lab\Customer\Misc\MultiProtBase\SourceFiles\detectio
n_firmware_ccs\Debug>copy .\pru_header_bin.h ..\..\detection_app\include\protoco
1_detection_bin.h

1 file(s) copied.

C:\ti\industrial-automation-lab\Customer\Misc\MultiProtBase\SourceFiles\detectio
n_firmware_ccs\Debug>GOTO END

C:\ti\industrial-automation-lab\Customer\Misc\MultiProtBase\SourceFiles\detectio

n_firmware_ccs\Debug> M

X 10. 7 7 —

LT Ny T 7 AIILDERK

RDAT v TiE, 2 =7y MERT 7 A LOEKTT (2L AVER) . KI1AZBL L EZS 0, 20T 74 LEERT S
&, CCSY 7 w27 MITAGAR ML CTMDSICE3359 ICE EVME i CE 5 L H12AhD £9,
o A=a—N=h5, “File”. “New”. “Target Configuration” DIEIZERL %7,
o AT, DITEFETLET,
—  “All Connections”” ¥ L C, “Texas Instruments XDS100v2 USB Emulator” % IR L % 7,
—  “Board or Device” T, AM3359% #{RL 7,
o WA —FEIRSN DMl E SH LT, UM EETLET,
—  CortexA8%EIRL £ 7,
— 74 Xsdk\tools\geNICET. SDK#» 5GEL” 7 4 LTMDXICE3359_v2_1A.gel #3#IRL £,
— “Save” K& vHEZ) I LET,
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B 11. 2 =7y MK T 7 4L

TMDSICE3359 ICE EVM#% 24V&EJIZHHi L £ 3, ICEFMKE PCOMICUSBY — 7L 2L 9, KIS, 4 =7 v Mgk 7 7
A& Z, CCSv6&ICE EVMOMICITAGT /Ny 7 & & i%E L £,

e “Debug” 7 4 ¥ R T, CortexAST Y b 1) ZEINL 7,

e X =3 — %=, “Run”. “Connect Target” DIEIZFERL £,

e “Run”. “Reset”. “CPU Reset (HW)" DEIZFEINL £9°,

e “Secripts”. “AM335x System Initialization”. “AM3359_ICE_INITIALIZATION” DJIEIZFIRL £9°,

e “Run”. “Load”. “Load Program” DJEIZ#ERL £,

e “Browse project” R & ¥ ZfHH LT, 7 7 4 JLselectorMin.outZ#E IR L. “OK”K & ¥ #2[EH L £ 5,

e TSI LNARMT Bty HIZHx Yy a—FEhEd, £y ra— A5 45L&, “Program Counter” ldmain)BIR T 1L L

9 (X12% ),
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12. 7073208 % a0 — FEOCCSTF /Ny ZHifH

FAMNBXOT Ny D712, & A7 Btask_resetiZ 7LV — 2 KA V M EBMLT, 77V 75— 3 V#SoCax Yty b Lk
WEIIIZTBZEaBEIOLEST, 7TV =Y 3 UHSoCEV Ly 5L, CCSEICE EVMOBDITAGHE ir kb4 (X
13). %721&. HWREG/T#ax Y b7 Y b LTVt y bOEREEREPHSZEETEET,

Fam s

239void task_reset(UArg arg®, UArg argl) {

241 while(1) {

242 if(g reset) {

243 HWREG(Ox44E00FP0) = Ox2;
244 }

245 Task _sleep(108);

13. task_reset)IZ 7L — 27 KA V P &BEIMLTSoCOY) v b &S

ZZT. ARM7 7V r—vavERHLET,

e A= 3—-¥="T, “Run”. “Resume” DJFEIZFEIRNL £ 7,

o PCLIZIHGINTVBA —H %y b7 —TILAERIAST X & (J2) IS L £,

e PLCO7 L —4%kFLTCTu b anpfplch75lmbic, Bftask _reset)INDT L — 28K AV b TT7 IV r—v g v &#IE
TEHEUERBD LT,
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6 Test Setup
The TIDEP0032 TI design has been validated with PLCs from Beckhoff (EtherCAT), Siemens
(PROFINET), Automata (Sercos lll), B&R (PowerLink), and Rockwell Automation/Allen-Bradley
(EtherNet/IP).

The following Figure 14 shows the test setup and Figure 15 shows the physical demonstrator platform.

Figure 14. Multi-Protocol Test Setup
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Figure 15. Multi-Protocol Demonstrator as Shown at Electronica 2014 and SPS IPC Drives 2014
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7.1

7.2

7.3

7.4

7.5

10

Design Files

Schematics

To download the schematics, see the design files at TIDEP0032.

Bill of Materials
To download the bill of materials (BOM), see the design files at TIDEP0032.

PCB Layout
To download the PLC layout, see the design files at TIDEP0032.

Gerber Files
To download the Gerber files, see the design files at TIDEP0032.

Physical TMDSICE3359 EVM
Purchase the TMDSICE3359 ICE EVM from the Tl online shop. Please refer to: TMDSICE3359.

Software Files

To download the software files for this design, see the design files at TIDEP0032.
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PLC— Media Independent Interface
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RTOS— Real-time Operating System

SoC— System-on-a-chip

TRM— Technical Reference Manual
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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 Tl 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.

Tl reference designs have been created using standard laboratory conditions and engineering practices. Tl has not conducted any
testing other than that specifically described in the published documentation for a particular reference design. Tl may make
corrections, enhancements, improvements and other changes to its reference designs.

Buyers are authorized to use Tl reference designs with the Tl 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 T| REFERENCE DESIGNS.

Tl reserves the right to make corrections, enhancements, improvements and other changes to its semiconductor products and services per
JESDA46, 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.

Tl 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 Tl
deems necessary to support this warranty. Except where mandated by applicable law, testing of all parameters of each component is not
necessarily performed.

Tl 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 Tl information in Tl 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. Tl 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 Tl 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 Tl components are authorized for use in FDA Class llI (or similar life-critical medical equipment) unless authorized officers of the parties
have executed an agreement specifically governing such use.

Only those Tl components that Tl 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.

Tl has specifically designated certain components as meeting ISO/TS16949 requirements, mainly for automotive use. In any case of use of
non-designated products, Tl will not be responsible for any failure to meet ISO/TS16949.

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2015, Texas Instruments Incorporated



