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INSTRUMENTS

TMS320F28xxHITMS320F28xxx DSCs
BITE IR 11153

Pradeep Shinde

E

TMS320F28xx Fl F28xxx #FESia%l8% (DSCs) SIF 7T SFELMIMNIRE, XLEINBIRE, HEE
HYESHMETER, IESHIIMLBEENRHRREE . REERMNESREHTERE. AYBIET
ERBRGEMNEEDISRAARE, 847 —LEBERAHRITNAR., BAENENRERIME,
RUEHFHERIIFETRERRESEN. FAKREE, FFUFAXEBHANEREGE, JhiEfe— LK
WEAEAIRITER, XHTUBEFENE, ERITMEBEFE—EH#E, TENTE—EXATEAEX. i
B E . JTAGE D, BHRMEH. INERENEDSE, FIEIRENGASERRITEERE . —KRA
WA EE . KA. BRAREIHRNRMEESE, EAESED, BHRETXERT, FAE
GERIESENE O P, EBF R —EESHEEIRITRITMA LRI,

hk

/BN=H

N ook woN -

T BBRYAYTMSB20F28XX/28XXX ZRGE e 3
2 R N B T T e 4
B B R A R RO B . D
4 F280x/F28xxx:th i FHMNERIR % RO E 32 6
B XRS G B T I R e 7
6 8
7

8

9

10 #EEUEE R S| BIFITMS320F28xxxiE 1 .

11 BRINIIANBEITT (F2BXXX) .o
12 B R R R A R A N I A IR B BB e 13
13 F281x SMNEEH LIS E RIEE

14 BRI OEERIEE o

15 H#RIRS-232 ZiX/RIER

16 BFMELSFEE

17 HEEBEIRFIE o

18 B B I BB T B I T e
19 BT A A B BB a Tl e
20 EEAMNERMEIRASHES T ®
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&

1 1AEITAG AR E S S R ... 8

2 TMS320F 28 xR & Sl AR T e 2]

3 TMS320F280x/F280xx & S S T 22

4 TMS320F2823x and TMS320F2833x WA S SAETUIETE e 22
1 &

HEMNBFESLESH (DSP) RS MENCPU (KRB 100MHZ) MgeEe#HIINERE, B
CMOSAERAR, DSPE A RIThFE KRR, XEERRHD BN T DSPEEBRIXITHERM, FEAREE
MEFEBRITHELE. BRESAUMNERE, LM PCBREMELDDE. BEMN—LS|IEERILENE
E. FRNLAERNZMGANG LB EFRERREERAE.,

TMS320F28xx 1 TMS320F28xxx & C2000™ DSP RFIM R, FTEAXRBARZEHEA., BIISH
CPUSMEIE160MHzZ T, ¥RMS A TRESBIEXMER, XS RFCPUMR B EEFHIMESER Z A,
XEEEBE—NTH BAIFIKIZT. RITFDETHRBCGAR XS A S, REiRkitE AT B BEER
TR, FEM—EHAIHE HEEZEERREITHZE, BE—1MRERENAEIERZSZER. AN
RIESBMETEHEEE . JTAG. tRAEIMRED. BRHBMNEXRTE. &R, B, B TIART
W, BETMAMEARA, #TT7IHE. FETNEAREMNFZEEM, SRIESHITT 7 RIFAOERM.

AR HRESHERETEETFMHEAES B LNESH.

2 ABNHRGEFHEE G

—PHEBPNETC20000 A 2HHEFRZHERBMAGME 1Pir, BERIRERME, Rin, BT UXA
Bt BARRMENERFESEFRWEABNERERER. N~4/EM. FS&HHEE (MTH
REFRAENRAN) . AARNRCERSRETES A EAREE. BRRE. fAKER. SMNFLD
B HEHEHTELHOIMIRERLSBIT2CRALBEES B AFashIEENIIFBRKEEE.
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BRI R L FI T TERY 18] 2R

V,
RN Power Management
ARB:‘S;';Q’ v v 33VD| 33VA| 18V
Any Other Load Power Suppl
S“T’Iy 3.3V Voltgge Rails l piy
Analog . \>IDDI0 \\IIDDAZ Vbp 18 PWM o
Inputs Col'ls(;g(?:r:ing 16 POSVEL TPPAIO Vppats » Interface/ Load
T» of Analog »| ADCINAX/Bx Drivers
Inputs
XINTF External Memory
Crystal
or Ext. PLL R
Oscillator TMS320F28xxx High-
Current
88 External switches
GPIO | »| Interface
. . h to Digital
oo wwana| | 0P | f actustors
s EAV elays
Reset Other Signals) (FCE)
Circuit XRSIWD Com Ports
Keypad/
Display/
(SCI, SPI, I12C, CAN, McBSP) LEDs
Comm. Transceivers Other
g 110
Devices

A SMNER¥EDRYE F2812 and F2833x & A LT U E]
B IMNFEOLMEABFERGHNRETE.

El1. BB TMS320F28xx/F28xxx R4t

TMS320F28xx/F28xxx it B1E T F ZEJ/ININE R F, BRXLIMEEFFGMN T MBAIMNEED, FERE
SHERAENARERNTE, B2, NTMEEMBEIMZABENMNEFRRITE, AWXRTHE, Bths
BFESEHNIRENRAUGEESIRTMMETR T . I, ERT—HEEERNBERERA
A%, BECPUNSE LFHE150MHz, B ZHHMERNHFTEEAACRMET T, MREFRERMHZL
WIT AR — L4586 /IE . ETBIT 10MHzIE SE T R~ A 5 S T B A,

R, ATAEBBR EFAERBENRINGES, MUBEATRNRE, URB#HRE, ETRRITERER
MEHEEED ., 5F, BERITOAEHNTREFRIEE.

IR, AESHEREERI T AELRHRY LR IATMS320F281x, F280x, F280xx #1 F2833x &%, §kMiE
SHEEZUREFNESHER

ZHCA065-2008%8H TMS320F28xxFITMS320F28xxx DSCsHIFE IR 11757 3
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3

3.1

3.1.1

FREHRRER T
TEHH R T EEBT R & MR

B $ipeB i

F2S8xFRFNMS R IRETAMARN~ENHTR. FABRIKR ENAERERS I E T HINBAS £,
BEARINEP I N BRSSP R 2 E20MHZz-36MHZSEE A . & F £ BRSSPI ERBL (PLL) T SR £3 55 4 N\ 79 B £
PR EEEFICLKING| B LA sMERRF el IMAICPUTEM R KSR R — 8., CPULEMEASEERAK,
BB EESEHEMCPURNMIESHEXR, —MKi, MTHMHESTE, KEMERKNM
REEFHIRREANETERE, A, BEAEESMCPUMNKNHIMEREMXER, X THXBIRERE
BRIHE—ER, TUSEUTERFRNESHEFMERS . TMS320F2810, TMS320F2811, TMS320F2812,
TMS320C2810,TMS320C2811, TMS320C2812, #F 1S4 EH#EFM(SPRS174), MS320F2809, TMS320F2808,
TMS320F2806, TMS320F2802, TMS320F2801, TMS320C2802, TMS320C2801, #1 TMS320F2801x DSPs #(#E-FH}
(SPRS230), TMS320F28044 #F 15540 #E78(SPRS357), #1 TMS320F28335, TMS320F28334, TMS320F28332 #F
1555 #178 (DSCs)EHEF A (SPRS439),

O— Associated |—> (sySCLKOUT)
3.3 V Clock Input T Circuits

from External
Oscillator PLLSTS[OSCOFF]

X1
External .
— On-Chip

Crystal or

Oscillator
Resonator
X2

A F281x B4t A BAMEM X1 FIXCLKIN 55318
E2. EFMAET SR B

PIER &R IRFIIMER & iR

ML BEEEREZENENARNBNEKR, ERIMNRIREERGHNAERE, —MEKRNER
ERRBARR, —PMRFRMABRZFTEN-LEREBEZIIMNRSHRER. Ak, MARKRMAER
KHEBERFNER REFTERGHHECRESREMRFNRT, EORHEEERNAIMNIA MR
HHEERE—RENTIE, T — R FERH AF2exxiy shim 5 AR AOREHE N o, ERINRFFH
TRENMEER AM, DSPEATEEEAERENAXRTIE, FUNMRRGTHHERETERARDN
mE, FASNPRE RS RE R, BEHEARERXA-—MITE.

3.1.1.1 PIEBEIRFINEBEHE

F28xx/F28xxxits F BN 2R HR% B ES RE OB IR RIRFIXT . X2 SIHEERE, X1 SIHBEEHFSX2EE
Vop). X2BIHIZREIRHZ @Y, RIREZEFXT . X2 SIMEZERE, MRSIEX2 AH, XME%, F281x
R B HERBRIS|BIX1 FIXCLKIN,

TMS320F28xxFITMS320F28xxx DSCsHIRE 1% 1115 ZHCA065-2008%8 A
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@R T HRRRRERIOMIRE, LHBEHANMUBSITE.  Clloat)= S xor

EMRENMIMNPEBFFR. SN HHER LT ERGEMAABNRR, SEAARNIRS RN, EFILRE
GREEEERINEE R R b

TMS320F28x

X1 X2
C1xC2

c1 C2 C(Load)= ————
’. c1+C2

E3. ARMRIREE

BRHAHER, Clonp. ERFZBEPECIHC2HRKNENER, ERNENNHERN TIERIZEITH
RRFFEZEN, WTAENNEERNE, SFEFRNSRSENE, B2 ABNEFEHSR =X
TABRAMHAHERZETEN, TUNRRN BNEREFHRFSIESHNES. FRERRITE
B RRMR120F, FHEAI30-60W. HTPCBRMBB/MBFERFREHNRAMRA, UM
CIMC2ME—RAKRTS pf, TREERLEFEETENTE. MREBSIEROPREFR, BAEH
MEBERE. BERENAMRITHSENENERMARAERRRERE.

AR BXFERGHENHFESSH OEESERR, BRSHRFNERT BEE TR EMMAKIFE
oHmEg, FERBAPRHEEHEZE SR TIEEE ARSI HE.

3.1.1.2 FFIIEBIRFHEE

AT EBFEEENINDBIRSEE, TEELEME. REM. N, EAMTERE. St ES8FE[
B, RITELAEEEFMRZENRE, DICERBIE RBF28xxx oA BBV, (1.8 V/1.9V) 5% 3.3V
BISNERRT SRR ER K, F281xAT$ME S RIZTEOM B REZ B,

ZHCA065-2008%8H TMS320F28xxFITMS320F28xxx DSCsHIFE IR 11757 5
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F280x F1 F28xxx EIZINEBIRTA A M H N E 4=, X18XCLKIN BB diEiE#, iR e1EEEsm
1E, FBACLKOUTSIHIMMEMES RIER, $IEEHISStAREILEE T1E,

| XCLKIN X1 X2 | | XCLKIN X1 X2 |

External Clock Signal — NC —  External Clock Signal NC
(Toggling 0-Vppio) (Toggling 0-Vpp)
a) Using a 3.3 V External Oscillator b) Using a 1.8 V/1.9 V External Oscillator

El4. F280x/F28xxxE M R IR 5281
F281x AR &L FINBAT MR H RS AUEE R/, BESEE O -V (0 - 1.8 V/1.9V) Z (8]

AR MRAEFSIx RGHIRATI3VINBIR SRR, AREE—ITIASIBSNALCIGI4 - SNALVCIG14 £ Mk
ERIFUHEF A (SCES218AE LY B IRER S . HEEBIEM3.3 VIR H1.8V/1.9V,

3.1.2 EFRIPFEXTHRAFHBIER

MEFHARFHOSCCLK, HEFBEXBRASELBAR, PERKESSIERPERMN, RIPEXHHE
BE N1 MHz - 5 MHz T9ETECPURISME., RIMEXTAEN LE—FHBMIE. M2 NE M ANFiG
TE, BT HRABMERNF, MRZEEANIHE, 1%?)‘3*%%aiﬂﬁjﬁﬁ#ﬁ%ﬁ%%ucwzrﬂm_
B, BlATTHSEEERANHNRSEMELITE, ERPERT., FATESEARETL, XLTUH
BkENMmARMEELK, HEAELENRBEERGER.

AR IROEACPUREMERZEXN XEBH . XRBEHFESEIREFEMMNIE. flm, —PRC BEA
KR BFESEHIRRAOXRSS I, HPERRE, —MOSIMRERERNEE, AERNEFHNTILE
BRE, XHAEEIT AR N ashFREREEREB, MR Vo3&,

3.1.1.3 XCLKOUTS|El

MSYSCLKOUTHi B B9 B $h{5 S o] IXMXCLKOUTSI IR, REAB AN, oI MENIINREFFRE
FEMNMERE, B DEICPURSMEMBIEREES T AN S, AEMRET. 3IHXCLKOUT
=SYSCLKOUT/4; BR, ol U#I&E R H1/2 of SYSCLKOUT,

LEMNBENN, SIMXCLKOUTESthaBMMN, BASEMNBEMBIER, 5IHXCLKOUTRIZ2E5 M

SYSCLKOUT/4 . REXH, A AARMEREBLEEXMESRKAM SR 2B ES TIE. ?"XCLKOUT%IHiﬂ
L. BRSO LM THRENE, RERZES mA, MRZFFEASIEIXCLKOUT, BT ERESEF

BXINTCNF28YCLKOFFL A1, XBFCMOSHY %t 5| BB B E A AR IE R T h A JuE i,

6 TMS320F28xxFITMS320F28xxx DSCsHIRE 1% 1115 B ZHCA065-2008%8 A
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T AR AHRRATIR T

3.2 EffiE1

XRSEIMEFEFEAME VAEMNESSIM,. — M AKPEENEESENR S ALY, KW, &8
gt BIEAIE B KN ERILEFEEFAZNGV (87 #iRFlashsEIRF B50), F ARG TR E R
210 mS. TU—BRFE100ms, XEHEA TLEEEHEIXNERN,

ERIRA TR, XRSSIMIBAE IR AT BIRENIA 15V RIAI8 pshf 1R,

FEAESLIEINAEREHHREENRAE, BIEEMRTE5120M5% B HFOR ., JFRWDRSTE S5
MM NENES, $EBEXRSIIMNGES. XANSIMNEEERE—NFRNE P, BE—100
VAERIEEIR, XANREIRENTRE ML EHRER AR,

EIbRR T B HHRERE

Internal
Pullup

WDKEY(7:0)

Watchdog
55 + AA Good Key

Key Detector
XRS Y Generate M
® * » Output Pulse WDINT
(512 0sccLKs) | WPINT |
Core Reset
Bad
[ wocr (WDCHK[2:0)) &VDCHK | SCSR (WDENINT) |
ey

E5. XRS 5|HIFIE 1 RREERE

S FXRSEIH, BEMR-CREELEFERMAMEE, AN, EXAHEBRRNARRP _RE . KkAE
FMFAERIHBEFSRFHCMI2I6RETFN AR, IS Fhttp://www.calmicro.com/products/dds.
php?product=cm 121582 E L HNEE.

3.3
Wi#O0/JTAG #1 EMU 155

SFBFRRERIBIRED . B AIF28xx/F28xxx > &8 FA5/N1149.1-19901 EEEAR A ML FNIEEEFRE AN
RiEO MR ABEMOITAGESED, METIFRANY EREOEMUOFIEMUI),

ZHCA065-2008%8H TMS320F28xxFITMS320F28xxx DSCsHIFE 1R 11757 7
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A ERE SRR i
JTAGHE D A9 5| BIE X ZAEl6 P 7 -
™S |1 2| TRST
DI|3 4| GND
PD (Vcc) | 5 B} o Pin (Key)

TDO |7 8 | GND
JTAGHIRT: TCK_RET |9 10 | GND
S| H =z B A9 ElfE=2: 0.100 in. (X,Y) G
BIBIB R4 0.025 in. 77T TCK| 11 12 [ GND
S| HHEE: 0.235 in. 57 EMUO | 13 14 | EMU1

Ee6. JTAGS BHirs istR Ttz flshEEmNEO T XL

MEGH=, EELAFTENFESALESNITAGESHRANTIV RO, EFENKXH#HREEFES(TCK_RET). B
BIES (Voo MEMAZES(GND). TCK_RETR MBS 28X 1 i ¢hdar K A1 B AR R SR st N . INREFZ B
RRGF, TCKEBEHAR, BARSGRMAAE DB SHANK e, XMERTERRGEF ATCK_RET.
TCK_RETS| B2 FTCKE 12 & A MK i $hR A,

TDO. EMUOFIEMU1SIBIRYIR BN B IR Z8 mA.

JTAGE R AN FESEH R ENIZACKTRNEREEVM2%ET, MEXFMERRAFIE, BARIZEMN
Z52 Mm%,

SRR 1.

1. 14 SIHJTAGHRL 5 S 895 | iR

B= ik FESIKE BT

EMUO HEEHO | I/0

EMU1 HEERN | I/0

GND th

PD (Vo) WHFEN., WESERPFEFERCELEEFABRCEL LR, £EFR | 0
BHPDRIZ SV ERE.

TCK MR AT SRR B EFERIRNAE, ESEEINRZMIKA . 0 |

TCK_RET ;‘mucifﬁia‘;rl:i@@ MXEHAAGER, WESTUREEARNEE TN [ 0
TCKEE

TDIT WX B RN 0 |

TDO R F RS [ 0

™S MR F 0 |

TRST MRE R 0 0

8 TMS320F28xxFITMS320F28xxx DSCsHIRE 1% 1115 B ZHCA065-2008%8 A
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T AR ARRATIR T

6 Inches or Less

A
h 4

DsSC

EMUO
EMU1
TRST

T™MS

TDI

TDO

TCK

) |
| |
| v |
| DDIO |
| |
| |
| |
| |
| |
| |
| 2.2kQ As — |
| to Low |
' 4.7 kQ as22kQ !
13
A EMUO
14
EMU1
2
p TRST
TMS
3
TDI
7
TDO
1"
A 4 TCK
9
TCK_RET

JTAG Header

PD

GND
GND
GND
GND
GND

DDIO

10

12

E7 JTAGS |HIeh&ERE (METF28xBRith RY)

3.3.1 EREBMHEERGITAGEDO
MEAFAHBEEREBEFSSAREEITAGERD, 1T MEA—NTAGED,
LEENJTAGEOEZER— 1 EON, AFHEEMNMNAEKEREARAETLAEE, B3E0AREINESE
BRNIPAIERS, HESEHXAB—FMEREABMNE—XRHKARTESINER.

S BERRESXAHKFMIET, BEFROREESELEHYTMERELR, FEARRT ZHER
BRPHOAE, SABLE—FERNIAN. HITAGRMET Nin D ERERN, FrA fEEES I o] DOE L@t

AR,

BEBNTUSET

ZHCA065-2008FE8H
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E8E R T —FERETIE.

Target Device

EMUO
Vee Vee EMU1
— TRST
T™MS
TDI
TDO
TCK
Emulation Header . Target Device
5
TVD EMUO 14 ° EMUO
EMU1 EMU1
4 2
GND TRST TRST
6 1 N
GND TMS P TMS
3 N
GND TDI |V TDI
10 7 1
GND TDO J TDO
12 GND TCK " > * TCK
9 v |
. TCK_RET
El8. ZAIRZHY (FH BB ERE
EOR TR —MRXARBEMNANEENENRE.
EMU[0:n]
__/
_/
- O - O - | O - | O
=) =] =) =] ) =] o2
== == == ==
| W | W W | W (]
DSPO DSP1 DSP2 DSPn
¥ Z|-l®olglo X Z(-0nlglo X Z(-®n g0 ¥ Z-l®nlgl0
= == dEe|lel=R a dielwl=s2 diE|e s Rla
olglx|F " DlEeF\TIF D glxF o|g|x(F 7|
o o %) %)
= = = =

A RBH B ARK T SRR $hAyIE B E R i
El9. (RS RERER

HEREFZANTISANASEN, FEEFREPIARKZLERMENHTRALEES WRBAXANEER
BCC_SetupMIZAIERRGZILER, EFTHCC_Apphf, HTAKEENGEBMIMEBHRXRT. HENHER
M BT B TIH XDSPEF B9 15 BRI (SPRA4AS39) TMS320C28x DSP CPUFEHFE. 15 # 2158 (SPRU430).
FETMS320F/C24x DSP Controllers CPUFI FHRIXDS5 1015 B 585 Fl5 < 5258 (SPRU160).
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3.3.2 JTAGHEMUS | HIFZH IR EZESEM

3.4

3.4.1

ARX—FD, BREREBE, £F—PC2000F 5 HEETFMNESHEARTD, FNATSIHNELHRFTERN
—EBRMF, NERAFPESUNRAJITAGER, &SI EXLEESSIHAESTHAAREETI,

BHEEIREMEAITAGEDO S, MiXE A5 HAITRSTSIBITHEE.

. YRHESHEN, TRSTSIMEHEHERNAMEME, TRSTEIME— RN T EMEFEMRESH
WA, XATHEEREMRE, AR ERRGNHE, ERFERET, X/ 5| M REIRRNRERS
S TENRAER AR AR, FTGRUERETESMRE B E RN —A s, e PE AIRRE R ZARIR IR
BHEHEEN A NTIE, —MR2.2-KQ BT LREE X MR ER.

WEZHITEBBRRE, IR/ RNERBEE, JREAEBELNRET, SFEBRERE, /OMRZBER
SEE—NEOBERE, BNERRNBERISERE, FBEITRSTSI MR EBE A RIEES ISR
BFNAER, BHFESEHREZTREBN, BFESEARORAPIERURSTERE, AT BEX
MR, TRSTiH T3 MA IR R EEAIR T ERERE. EMUOMEMU TSI FTRSTSIHERMAEE
BUEF M 20X LS| A B — N PEEE2.2kE4.7k s R B SA, EFMNEEREFNIFRIES .
MRAESBRENERLT, EETRSTSIMM TR EMMBEEERIZTIE, FEEITAGH XBES3IMTRST.
EMUOFMEMU1 £, FRINERK0.01 mFER.

R, BRI A %t FOE B R _E RIS iR
X —#B o> EBITIRE 1508 M N\ /P T 5| IR SR B B R BRI TR HETe «

B AR ATt 5 B

BAMNWGARHESIHTURANEANLZNMESER, S—MRANGAGESIHTMAREREFZNEA
BHBIMERANBE AT A EHRELBINREEF A HH#TEREE, ANFRNIMEESTUEFRALRR
BISI ISR E Ak . ZEGPIOS|I M LM% M MNIKFIERRE4 mA, EF28IxGH L, BABAGZE S
R ARISEZ20 MHz, TXxFF280x/F28xxx:tr . 18 % N H 5| A SR A FI R 225 MHz,

FEIRNE, EMNSIMLE, GPIOSIHEX AN (BRIAEMH) . ERMEER. RELANGPIOSH
ZEAT AR R EHEARMNCMOSKARZEI XM, Bt EACMOSEA (SMHEH) ikt &
JMEN, JUEFCENREAML . S EE, SUCEMNEA—NEEMNROSIH. MV SGND#ITE
LS TRER ( 1kaE10kQ) . FEMNLERZMRES. EEAFRSHRAEL S HEERTHR
MEMRENREGAZAX, ERZHEBEATREAATN. ERE, FRFAVBNGTHEREXAHE, @
BREZHNTEER. A, BEBALT, iLnTFERABNRETHILENRBESESREST. SBFEH
AT, BRSHETULEIMER, IRSPMAANGTFEESAER, TUERA— BB/ NHE—
BIEEAENEHE, TR AETEMRASR KRS, FEIENE, MRASHBAmE—NMUNEER
BEERASEE, RABRENEEEFERAFET . MREXMBERL, BATARBINA—NHEZDin T
S TEZEREFERTS, IMBERETFLZRET. SIETFENRA. BEHNS. BERENBEATRE
MAHERERELAABEAETRANRD, NZFHBEeBCBERNES (RIEMABENIEHXL
BN O R REF) .

ZHCA065-2008%E8H TMS320F28xxFITMS320F28xxx DSCsHIFE IR 11757 M
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EFRREANZET, BREATUAIZHERATERFASHANmERZL, B2F N ERORBANRE
REF EBEEERNEFREFASEINKRO, FEMNA—TEOTHER., MRAAFHE—MBANREA
BUESIHMARAHEER, —MFNEETEREXNSIMEREL. FEIRNZE—LSIHAARNENBEIR
LA TRES, FEEEMNZEXEMEHXATENRES. MRELENE, FHEFNOLOEIZBELT
R EFIIEL.

34.1.1 SEGEHIEI

MRBATETBANGAGESIHE, RBIEMNNE amATEENRE, MEEEENEARIERE. 6
MAREERMER, REZRES FTEXETENTIRE.
e £ 24 mA Bt IKEl: SN54AC241, SN74AC241
SN54AC241, SN7AAC241 /N HI M /I =) R 5 37250950 H HHEFAM(SCAS5H13)
 SHESHBA: ULN2xxx transistor arrays (50 V. 500 mA typical)
ULN2001A, ULN2002A, ULN2003A, ULN2004A, ULQ2003A, ULQ2004A, B B E S B R & B 10 E S 312 F
(SLRS027)

3.4.2 EBEEHFEIRZZ(ADC)

B ERERS, ATREABTRSENIRSEHEFESRE FERONOIMSEME. EI0RRT X
DHREERMEIRERE.

ADCINA[7:0] [m——
ADC 16-Channel Analog Inputs Analog Input 0 V-3 V With Respect to ADCLO
ADCINBJ[7:0] [€———
ADCLO Connect to Analog Ground
ADCREFIN Float or Ground if Internal Reference is Used
22 kQ
ADC External Current Bias Resistor ADCRESEXT
2.2 yp®
ADC Reference Positive Output ADCREFP —| 4 ADCREFP and ADCREFM should not
(A) . y
2.2 yF > be loaded by external circuitry
ADC Reference Medium Output ADCREFM —| %"
Vbbia1s ADC Analog Power Pin (1.8 V)
V, ADC Analog Power Pin (1.8 V
ADC Power DD2A18 g ( )
Vss1AGND ADC Analog Ground Pin
Vss2a6ND ADC Analog Ground Pin
Vbbpa2 ADC Analog Power Pin (3.3 V)
Vssaz ADC Analog Ground Pin
ADC Analog and Reference 1/0 Power
Vbpaio ADC Analog Power Pin (3.3 V)
Vssaio ADC Analog /0 Ground Pin

A TAIYOYUDEN LMK212BJ226MG-T S ALY
B EMEMEIFESIH EMIMNEEBERR LR FHER
C HEHMASIHLAERERETE MR RS R AR RS

E10. TMS320F28xxx X # 4% 1512504 5 | Ml E#E
HEXLERGERERN, FEENEREZESE S5 HMENAE.
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3421 BHREBIRIEHMASIH

REERBFRRNIIHERERISRENSHEEMASR, TASEN—MITHNENEL, FEREIRNE,
B MEMBAESHD, TUEFEE—MERERFHASIHNNE, WEEATHRF CRER.
R ZHERLREBNSERA, CEMREERSFANSIHWABENTEER.

Rs ADCINO
M

|

|

|

|

|

Ll ]

|

l

Source C 1 Cy
aY) | P

) ac |

|

|

|

|

|

|

|

Signal I 10 pF “T> 1.64 pF

ERRUEN N SRR ROARAE(E - 28xDsP
FrXEP (R,,): 1kQ

REEHRE (C, ): 1.64 pF

FEHRE (C,) 10 pF

BIEMNE (R,) 500

E11. F28xxxiEHl5 N\ PRiniEE

ATRANEIES, ERFNEFEXA-—NEERARKFEARINEEME RS, SEMRRIRT TR
ey, JRMUMEA—MRBEIUFERATRERS, FETUEA—TE—BEEZMRIBFFBZ_RE, €Y
PURBHRARE B IR, FE T URIPERE RSN, BR2ETTHNER. RIAGES. BFEXAER
BB AV IR TN EBBE

R|N RSW VSH Sz
Vin IE Cin S1 I Csh Ves

OP AMP I

B 12. XL 0SB B9 5 b 2%/ IR = B B

BARNC,SIBER T —MEBIERK, ER2XLhLt, BNEREEERSHNERTENKTFIETEEIE
iR, R A TGRS AR, A, X, C BEEMEEFELMERZESHRENER. RFNE
BER20-30 pF (Cp>= 10*CSH) , HFEEEZEEHRMEEMNTE, BFASiBiE100q.

Ve ERRBHNFKE, BENBATRIZAZT, BEXLRFE, EHEBET ERREMNE, RSWEEKIAE
TR SEEME, EX4EHE, S12WE8- S2 2. RHHERC,, (1.64 pH)FEFFZBER,, (1 KQ)FIR, 7
ST TR, XERHAEHACQ_PS (MEEEGRIMER)IZREET ., TERERHARIEENBEERE TELA
RAEM:

Ve (t)=Vinx(1-el)
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X TH R Cs MM AR FAMB A BRI, BRI EZEIns, XA EIZZ/NTE12.5MSPS& M T A&
INRIFEEA0 nshf[E], AMX AR EIZZ K TSNP B A E A BEPNEFENR (e, RNETEEEMER
BRI R AR B EE A, BEBISMEMMAME A BEREMEHBE, WACQPS BR—IMERESHE, MRASR

AR AT EARNREE RSB IR EEEA0 V- 3.0 VASEERN ., HIMESE BT ZEE AL,
EAEE0 V-3.0 VERARARE, N—MAEKRNATNEESHEERR, FASHEBESRE TR
fME, ATHEIIERNE, RESFTUIUHBERLEN2 RITERLATEEZR.

THSHAEBRRE/REE. BHE. RaRBERaEmARNRARERS.

o QOPA4376 - OPA376, OPA2376, OPA4376 BT E, IRIEE, ITFA B, A SRIESIEF A (SBOSAL006)

» OPAA4343 - OPA343, OPA2343, OPA4343 Single-Supply 1B, #IILA #5 K JI 51 BV H LA #S AR (EF AHSBOS090)

o TLV2474 -TLV2470, TLV2471, TLV2472, TLV2473, TLV2474, TLV2475, TLV247xA 600 u A/CH 2.8 MHzZEFRZY. %
BN/ S I B F R BE I A RS R (EFAHSLOS232)

ST FH X EEE RSB NINEIEE . TS ETTMS320F28xx/28xxx F 12 S #4 H(SPRAAPG) AR E fY #2741
ORI,

3422 PIMIBEHE

WM FTH BIF28xx/F28xxxity i IR E LR R AR A AN HRSEBEER, B—XAMBBEERNEREEER

EM, AMEERANBEEREZES0 PPM/C, IRAFPNRELG2EEE—MERNERETHEENER

HmR, PLAMTE—NMINESELEERER. BAMBEERRERNEERN, YEERINFSELER

i, " MEEEENTELFEMEGLEREERARE P, NETELZRBERFESHREE. A&

THBRAZEXNEETRMETEARASIHERNBEBEEE—E. FEEEN—SEFFRMAS

B A A ZEBIL100 mV.,

e 7EF280x, F280xx and F2833xix i L ESEIMNBEE: X LB MR RIGFNERTE—NE XA
MBS X B EEZEEADCREFINMIADCLOS iz 8., EFEARATXR, EEEhIENSEHEBRMNIND
SIEHERMLH, F280x HEME RS AEADCREFINS | E3£%2.048 V. 15V, 51.024V, BN EZERE
R BEHGLRE, REFFESRA, A THEEINISE, DITRBINIUENEEBRFE, BRNFEERES
ZEEREFERIM, 2.048V BEML #RENSER[HNELEA, ™1.5VH1.024 VETTIERN.

AR EFE=EEPHET—D (PIMBSENS) BANTEUBNEEAEE, EMAZAE0V-3.0 V2,
AR EB R,

o HEF28IxH LEEINBSEHE: F28IXKRERT G R ERBZER N MASEHBE: ADCREFPH
ADCREFM, ADCREFP - ADCREFMZ [8]AYEE E N i%=1.00 = 0.05 V.,
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E13E IR T F281xE fr B1EVSNER B 28 B [ A9 I R IR

2.048V U2A
U1REF3120 TLV2444 e
1 2

3, 11
U1 R1

AvVCC_3V In Out
Gnd

K ADCREFP

AVCC_3V 200

1 2
csi c6 c2 c3
0.1 uF 400 nF JP1 1nF 10 uF®
£ HEADER2 H
R3 (Optional)
— A\ N\\—
1KQ

uz2B
TLV2444

ls
R2 Cc1
c4 —— § —= 041

0.47 pyF [ 1KQ uF

¢ ADCREFM
1.0489 V
1 2
R5 _L ¢ c10 c7 cs
1.05KQ § T 39 400 nF JP2 1nF T 0 yg®
HEADER2
R6 (Optional)
v v — " \N\\—
1KQ

A fADCREFF and ADCREFM3IMIZzE R B AEMEHEIE. FEAEECNZEIMHNRENEHKERBRESR
BE-—NMRENE

13. F281xits iR Bk R 230N R S B IR E

WEMTIEESZ14%E: REF3120 (10 PPM typical, 20 PPM max)f1REF5020 (3 PPM max).

REF3112, REF3120, REF3125, REF3130, REF3133, REF3140 15p0pm/’C Max, 100 mA, SOT23-3 F& 3|2 B [k #1E-F
(SBVS046)

REF5020, REF5025, REF5030, REF5040, REF5045, REF50501RIRE, FEEITAIER, BEHAIE LS EHKIEFH
(SBOS410)

3423 RBEBREEMIGIE

MEFT BN ETEEEIER M F28xx/F28xxxits A MIE BB EE ARSI TREIRE, T
RHRATRIEABNERFTERMKREZ FINRSEHMLE. F281x SAMBEEEGRBEANEEL £
80 LSB, HHmAFARAIRENAN + 200 LSB, WF A #HFF280x/F280xx MR =B IREE £ 60
LSB, m#MIF2833x:A s HRm THASE, BB IREN+ 15 LSB MiBmIRE A+ 30 LSB. LLIN280x/
F280xxFF2833xes B 2 E A B IR E T F2R(ADCOFFTRIM), XN EHFHREAXFERBERE. X
FHEF2833xt i E M EH RS XN T ERALFEZFIT NS TENBMABRE, BESBEEOV -3V
B, X—RIOSHFEEHE ADC_cal|F ANER, XEBFH RBET UREFHELEET. REXHR
EEIRBIEABAADC cal)i2FF. FIARANSIERZEHIE, ¥IBLADCREFSELFMADCOFFTRIMZ 785,

H—F THRSEIELNTE, TS EF2810. F2811. # F2812 ADCHIEEF(SPRA989) (¥(F F281x) .
TMS320280x. TMS3202801x ADC B E(SPRAADS) (=F F280xx), XN AiREtHBE TN EREREIER
MR,

ZHCA065-2008%8H TMS320F28xxFITMS320F28xxx DSCsHIFE 1R 11757 15



13 TEXAS
INSTRUMENTS

www.ti.com.cn

T EEHRRATR T

3.4.24 REHAEHKBILZESIH

HERE EANREERSENRA S B E RN, XESHBEWEXMBMASIH, NRBESERE
EEENE, XESIHRERASHERFEXESHTEHR-—LREREFS, BISBERZWECH@AS
RIS ThEE.

3425 REHAEHKELGZESIH

3.4.3

3.4.4

HEEARBERBRFEAN, E#EENBROERGERE. TARSEE—IEAT, EEEERSFLE
ERER TREE N IZE AERE:

* Vopiaie/Vopzag — EEVDD

* Vopaz, Vopaio — EgVDDIO

° VSSWAGNDNSSZAGNDI VSSAZ: VSSAIO - EEZTVSS

o ADCLO —## Vs

o ADCREFIN &V

e ADCREFP/ADCREFM —i£E#£100-nFEE A HIERE Vs
e ADCRESEXT —i&# 22-kW B FIEE Vs,

« ADCINAN, ADCINBnN -3 Vs

LHEHERRRB AN, A THE, BB RRN

=HI5ME - PWM, CAP. QEP fISE{FERE

F281xit A OB B I AF280xx/F28xxx:tx F BlePWM. eCAP. eQEPHT§MIHBA Y F= £ sl FEEPWM Hlh
T EMEFNANEOMES. FNAERIN—H, ATHEFTENED, REBRIGPIOEATHERREE
GPIOBIHI, F28xitif, XS ABEENRE L 4 mA., ATERIFNE, FTEENSHERAHEEKIEE
K=NEE 1, BEICEMNEXLGPIOSIHMAESME, WEXKAERE LRFERENHASIH, KR7TIREPWME
EoARFERASIH, XFEERBEARFRENNE, BEFiHOEMGRK. BENEEAIMIPUPDERF
B ORAVEVMGRL. RIEAFPNITREERFI¥SGEL.

TPREFEEMETNZEOBENRT, FERESXITNENTE, EETXBPEETRSNIE, M
UFBBREVIEIRX LR REMBXBERNHE.

B {TiE{EiR0O(McBSP 12C, SPI, SCIFICAN)

I2CHISPI RBEER—R LEMED, AXMERREMNSRNBRENERERE. JEESEFEREEZTE
B, " EEARWHENNELZNKE, IEFERESXEFSHEFEME, SCLA and 12CiEEAISDAA
SIHBESE LB~ 5 kQ B, AT, SCIMICANENZEZEHTAETAESHF EMRSE, XiingO
FERANEBRESE, FTELEESERNFTENEREFES (RiHRS232HERH XN CANHAERE, RS422/
RS485) ., DUEFMHEMMAREHTERE. CAN 50 _EACANRX 5 CANTXSIHEESZ@iAE, A%
BrRAY, BRIECNSBEEFENEIRSSE.
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33V
)

L
T o1

uF
5 v 3
1148 cc [7 CANMA R12 2 1
CANTX» ™0 canHf— .
CANRX ¢ a| XD CANL[ 120 Q 3
R8 GND __I_ ‘
= SN55FVD236 — —= =
Jumper to Select
End Terminator
El14. BB CANGEIRZERIEE
3.3V
‘
1 c31
T o1y
us 3 =
7 Vss 22
UART TXDB g | PIN1 DOUT1 -7 PCRXDB
GPIO220 o DNz DOUT2 [
DIN3 DOUT3 X PCTXDB
= 10 19
GPIO230 12| ROUT2 RIN2 |-
X~ 3| ROUT3 RIN3 [
W ROUT4 RIN4 - o
X— ROUT5 RIN5 -
5| 35 33V
EN
23
STBY VDD L'H’_—,_
= 6f ., 0.1 uF
+
24
c33J— 71¢1- Ve 25
0.1 yF  —
Sl < e
) + ~o1p
26
c35 /I\_,— C3- GND
0.1 yF
H SN75LV4737A i

E15. #EIYRS-232% R RIEE

ATEFERPRITE TSRS, TUETIASHMEE: www.ti.com — #A,

ZHCA065-2008E8H
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3.45

3.5

3.5.1

HMERFrfikRiEO

ATYRB—DINBEIZD SR F2812F1F2833x LA XFESHMNRL RLED, INEOFERAXTE
RGFEHE, —MERAM, XEFHRGETEETNRTLRESHFETEESIZEAESRZTRE, h
PUELANIE S 693 R IF JLAS . XEEE OO PUEZKRSRAM. ROMEFlashE R FMRMG. SEOHLRE
fEaRlt, AT TRANER. IANBTEME, NERHAHERL FIULEBEE M, NRIRBHAKENE
EXipn%E AEEETERTCHRENKETR. TNEBEEEFTRLLHENTRE2R#AY. K72
. FITHADFD/ARKRIEE, MRFTEAFLERELSFAERER, BARBERGFRESS, IF
AXHBERT, MREEFEBNEFHESARBZSETCTHNFACR, TEEHRGESY. VDAL MEBFMHEE
FMRALIEL F 2 B %,

JEX L EEZERXINTFAMNGBIE O LS R, MEEBSLESHLEBIENMNE, WETELESEHMEER
BRI, —ERTFEZEEZEZHREHESAEIXINTFED L, —PXF281x/F2833x:t A Fl & & A HHE M 1B
T, FHENERREEMIBISIEE S,

XINTFINERIZE O RS MREZ M, XHF30pfMI iz, X TEANSIHNEE N, JINEREESHNEEFM.
WEM, BEEMESGESHR/NAEEN . ZERIEFESH R G ENKHEFFRLEZETES.

HEHE
F28xx/F28xxxitx i B Z e RS, {18 E:

* CPU #ZAYEIR(Vop)

e 1/0 BIE(Vppio)

« ADC &I IES B (Vopas Vooao)

e ADC fZE IR (Vppiars Voooars) — XTF280x/280xx
e Flash IR (Vopsvr)

b iﬁ’, E@J\)ﬁﬁg | Hﬂ](vssl VSSIO)

e ADC 1‘3‘2?@{1}@ (VSSA2: VSSAIO)

* ADC AU/ M HZHE (Vss1a0m0 Voozacnn)

FRERBEIRS | AL NERIES, MEXETARRBEZ N ARZ. I/OTMADC/AEIHESH, FrarxXLs]
IEIEREEROMEEE, FRILEFSIHEZS. JOSIHMNEERI.3V, AMAZAMHBEEZ18 VE
F19V, EZNEETUSEAKESH BEREFMNEIED, RAETHEMNFlash, WHABRSIHILR
EE3.3VLE, MOEBEHRFHEM,

SMERFrfikRiEO

NTREEEEN R, SAFERERENELMGE, ETEFREENHBHRSERERSFNMNE, SBECR
ERREETIRENERITE, HFBEFHHNZCMOSER, AFXNIFERSHER, SFXRN—1EH
mTEEA— T ERR AN, MsOEENETROATEHERE, AOAELERKREHEET, 5—7
B, BOHNEBEXHAENTERAESN, RN TEANBFER BAEGEFESENSR. HSMEES
EAER, XMEMNERE S SBEHRE ENTFSRE,
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3.5.2

3.5.3

Analog Digital
Supply Supply

TMS320F28xx/28xxx DSC

External - External
Analog Analog Digital Digital
Circuitry Part Part Circuitry
v v
Analog Digital
Ground Ground

E16. BFiEil s s

MRBMEER R ERIANTTE - FNERME, RAEMERSBERARTML, flm, MREERSRS
IMERTURBBEREMNE, REESERSE DXRBEEEEEAE., ATEREENTW, BEXA
HFe, AOEERGERSRIMEESE (WE16)  IMATRNEENRNER, REERASR. Lt
BRearFHERERN,

MEFELeE E ARl fte

AWEZNAT, BEMNEERSIENERMBHFEESIENBRBILREZLE/ND, TUHENEERER
BHFEEMRUBHEMAE, EEFRERNAANEEFELFHDDIT. NEFEE~ AR AEBEILER
B8, MATRBAGERREIERE, BRRG—MERER, LERASBY, BLEBRFENSHMAS .
FASEGHAILIENBREY, XIMBREFYNARNFEESR, BUSEN—RABERBMH, X
SERFEREM<0.10), TMUEHERBE&KK, —MHFHNRIEXHABTASMNBLM21PGER , M
TE A IE T 2R W T

http://search.murata.co.jp/Ceramy/CatalogAction.do?sHinnm=BLM21P221SG&sNHinnm=BLM21PG221S
N1&sNhin_key=BLM21PG221SN1B&slLang=en&sParam=blim21.

ERFERES, Z—MUERNATRESNNADEFERGRUNBFHEMAE, EXMBELTEFIIEHE
Mg, FAEEMENBFERRRIERRE, AT EMEREIRAG R, BARNRBEEFSERN
M2, HTHERNRFEHRSIAERRE. TURERFERORBAENIT 2 BEIMNPME, XEFHERT
R EIRS

P ERS
AATERBEENRARRBRNTZELS. TUERESHNEETFH.

FEIENR. SHF281XTE1.9 VR CPURSMEZ150 MHz, {E2HB EE1.8VRCPUA135 MHz.
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3.5.4 )RR

3.5.5

X TP A HIF280x/F28xxx &R, ATHESTRSHNEREL, ELZMEIRSIHAIINE/ RV FS LEES
FEaEE—2ths, Af, MRE/OSIMNNBEFENNHEE P33 VREE18/1.9V RBIEEZRM
B, BastBEIREREZTEN, ELEHE RAETETE—MRES. ATERXMELINEE, X
Voo 5| BIB9INEE TS T 3B RIS X Voo SIBIINR . A T BRTEVp SIBIEIX0.7 VZBT. Vo3I IE £ 23£0.7
V,

IR MRAAITRIAMIENZAHEES IV IN33 VEEE, M IFEIX3.3 VIR X B INGAIE S XA it
1R, PR REE kS,

Ao, BENTZREEFRASABASIHBEIZE LR, REBESIHNTASELTEP~E—PREBP-n
T, A= E— DR IR A4S

SFF28Ix RS, R1.8V (or 1.9 V)SIHERETI.3V S| L, GPIOSIHARSHMAEEE1.8VE|H
FA1V, MC28IxSA AFEMEINFE, T & LR N A5 F:

Fb AT ER3.3 V BIES B LB (Voo Vooavee, Vooa/Voon/Vooao/ AVDDREFBG) , #AJE HAZ[1.8 V (or 1.9 V) (Vpp
/Vop)BIFIEER . 1.8VE1.9V Vo BiL2.5 VZEA G EIL0.3V . XBHEREAMESMM/OS|BIEE/OLE
B, EERAITAERETHNFENERREEMER.

F28Ix A thEER B THE A <BIRFRFET

ERRXAAE, TRORMAEVEIA1E VRN IZEERENRETF (ROMEA8us) . XHFHMTHE
AFlashZBBEE ML ET Voo Voo EERI TR, RFEXACHBEMEFSHNERBEEETH RIAXD
TgE. RESHERX LBIRFEETE, EMLINPMINGAaft, MeEBEFHERMEIRT.

FFF2812 eZdsp™/RIE EF & 1 0 L5 % W ikbwww.spectrumdigital.com.

BEFfEEREEER

ZERESRMEBERN, AGFELENBEEIIINERTE, EXHEGFLHAERTE, AFEFXETH
B, SMEBIZIPWM)BF=EFZER, XENTBRTZHEETEEREY. MRELRFT. ARFEATE
P& A9FlashmiE, ZEE|ASMEKEAE, S&FlashBEEA1.8VARSF=EFIMNIER(~ 200 mA). AT R
ELBERNEE, FEMELHREFMTFEXNAEEENERNERE. ZEIFAEHEGPIOSI HAITER
MERER, BNZEIABHERESRNERER BRARERIZEMN2 . MEBR—HERETHERNGE
. REXERORERNNEHA,

BRHESENRERIFERA. WTREERS:, ARAOV-3VEEEERN, FKKR/NZE0.732mV, #&
HEGBRHBE LSBENKS SSEREERSITHNRE SHHRBEEEEREAREMSIIEM,
BEREFOESSIERGAERERELRNL, BHFEFWETPWMEEAERMN. SMEERERMERT XML
Atk REMEENHEEESRALLME, ANEEAENRBRMRNRERNE, BERE 1usREH
B, KM, MREMEBBRNLRRERBAIE, EUHEERERAEARIBEF ARXREER.

EMYAR R EE R B T IF S AU A XRBER, URSERITMEXFrexs FIRITHN AER, MUK
HEERZITSZEER, TN EBEE ZE R http:/power.ti.com.

20
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3.6

3.6.1

F2808, F2812F1F28335 eZdsp B EE#R K FAMLDO part # TPS767D3013K~=43.3 VFM1.8V/1.9V BEEIEE, *
Fpart # TPS767D301 E LIS EEBS, T NS HETPS767D3xx ik b i 15 &t [E 78 JE A 80 F AF(SLVS209).,

TMS320F2808 DSPEEEIEFMHSLVA296) X B T WEA R AT 4EMNESNEEEIERS. BESD
BEEFIGE.

5|21 SFlashiE/FiE#F

i F28xiz & &H —1N LI HiEAIBoot-ROM., FEERMEZBE T 5ISEFRMNFAERT. HIMAT
BFEEENIE/FRZEE., BN, BEAZEBNREFISEFRGERRMSISEL. Aib—mEEENZ
HEEFKFE EMFlashRmERT., ARERRITH, —ENAREREAGFEAENN BRI EEIERNEL
5.

51FROMFI5 | FHR ik E

5|SROMAMEFEEZEH G InitBoot BEENTEFHIT. ARTEREVHRUMNE, SISEFREGPIO
SIMASREMHAER AEAMMSISERX, HETEE. Bk2iflash, BEEEISARAM, BREEZOTP, BhEL
EIXINTFECME AEA— MR ESISUTEHEAMITE, REEBN (MBREMNKREF) | ERTEEY
e, SISEFRREGPIOSI MRS UFE R F ik BWMs &2,

REMF28x RN B ENZ BN SRR RE, MEGPIOtLAEE, HAFR2ERS,

2. TMS320F281xi18 &5 | SR %F

GPIOF4  GPIOF12  GPIOF3 GPIOF2
(SCITXDA) ~ (MDXA)  (SPISTEA)  (SPICLK)"
PU No PU © No PU NoPU  fBXiE#F

1 X X X BkEE EFlashib it Ox3F 7FF6 “XERA A MKAEAN XIESEMEEREHEAN
BERRITRED

X X MFNEBSPI EEPROMIE FISPI_Boot/nE R X2 F
1 1 MSCI-AIBFASCI_Boot/NE 8 <& F

1 0 Bk#% FHO SARAM aitiHitOx3F 8000
0 1
0 0

BB OTPHE2E0X3D 7800 ¥
MGPIO% O B fParallel_BootiN# 18 X2

O O O o o

1
0
0
0
0

1) ARBIESNOCITERE. EAEFS|ISEXMASPICLKER, MR RIMNBEE
2) PU=EME— IR LAERE

3) NoPU=EIREHRALIERR

4) MRSISERIEFANZFlash, HOFHOTP, BASISEFAS MEEESMNBERD
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3. TMS320F280x/F280xx &% &5 | SHEXERF

GPIO18
SPICLKA™  GPIO29
SCITXDB  SCITXDA

GPIO34 #ER%EEF

#i

1

O O O O = = =

1

1
0
0
1
1
0
0

1

o - O = O = O

MFlash3| & ?

SCI-A

SPI-A

12C

515 ZEeCAN-A”

518 ZE M0 SARAM ¥

515= oTP®
F31/0

Bh4E F| Flash#HEOX3F 7FF6, XERAMKAER D XIES
REEREFEABENRTRE

MSCI-AS| S inE EiE 7

MSPI-A £ FIFMNEFSPI EEPROM & O 3| SN #4E:7%

MI2C R & it 5 E0x5089SMEREEPROMB| SN £ 3R:7
A FCAN_BooteCAN-A HBFE 1IN 1E X2 7

Bk#EEZ MO SARAMILEE 50x00 0000

Bki#% FOTPHEHE 0x3D 7800

MGPIOO - GPIO155| S hn# &k

BARBREISN LA T EE . EMEEs | SERAMASPICLKMER ., WMUEBEEINBIZE.
EH#EMFlashBahlt, ARELERBEEOKSF 7FF6HR— N0 RS METF TR AT UEHSAERF.
BEFREHCAN-AERNEMERBN., —BEHES, eCAN-AMBFERFHETH—EBERSHEIEHA.
—BEHEEMNOTP= MO SARAMZEN, AAEEMARFIMBEMAND RFHENERF

4. TMS320F2823x FITMS320F2833xiX &5 | SFHEX %

B

GPIOF4

GPIOF12

GPIOF3 GPIOF2 ##x "

O = N W M OO N O O > W O O m M

O O O O O O 0O O — — 4 4 a4 4

1

O O O O = = = =2 O O O O = = =

O O - 2 0 0O = 2 0O 0O = =2 0O 0O = -

1
0
1
0
1
0
1
0
1
0
1
0
1
0
1
0

Bk#% EFlash

SCI-A B

SPI-AEEN

12C-ABEN

eCAN-ABE

McBSP-ABz

Bk#E = XINTF x16

BhaE EXINTF x32

BkEE=E OTP

F13GPIO I/0 B
FIXINTF BN

Bkt ESARAM
FR&RESI SRR
FFX % ZEFlash, Bk ADCRA
FFX L ESARAN, BhiTADCHfE
FFXLESCI, BHIADCHE

(1

P A& VR M AR LS EBRE.

WRZFATEEN—MEREE), NEBENGPIOSIMBRAETERNER, HERLIAFEERZ 8]

A (WEHSCIRIEENFSflash)  FEEMBRLER.

3.6.2 Flash Zwi2i%&In
A BF28x IR EZ AR NP HF T R B ER L AOFlashFEss . AR AJIAGESCli% O 3 FlashFifssi# T

NERIE, RANEHLIUET EHAISClam AL,
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R E LRIt

4.1

EREME, fRITAGHEEFTERGHTESR. BEACTER—NRHEHF A ITECode Composer Studio™
IDESCPU#EE. —BERAERRERBFAREN~REATREME. BEEESCIH O S8 RFash®] U
ZMFlashiBARTO#THEE. APBERMRS232K &I NEA, ALt FEHARS485ESHL.

MRFBEEL L MFlashZFMEXKMS, BEFEARANARE, SEEENRGTIREMNXMHE.

[RIBEFIE R RIR T

EE=Ey, ARE—MIMEEZHRERRITNESHELITRET . ER. EREITMNBEERIFE
., RRILERIZTT, ELBSRTRUGESHAMBEHEDDT, HREXTREENERBIAEZHER
TE =R,

RENHENHRRITRZEETEZN-—IAT, FEELXENBMBNRSRESSEEHAEREA,
BRTMERZIN, HEMNXRIEE: EFNTFENE. CEEIN. FHER. RS, hTHEEE FESE
EE SRR IS =

XERBNTIEME S X F28xBERK#HTT, EHMPCBREBWTZFERM. ESMBIA T FSMEMNME
MHERT, REFEMER SRMEEXRXBBMNER, ERMF28x DSCs HFEFIRAE EMME
RSN, —DNFIHERER S AENR, HfFmmE ot EMEINRA, RAFNME, FEERAR
ATHERETE, I UERIRE&R/ML.

AR, HEIMNTMS320F2833x5 % R ITHIRIEE, OrCad ST T E BRI HETT XS E]:
http://focus.ti.com/docs/toolsw/folders/print/sprc54 1.htmIsk & & TMS320F2833x % %1% 11 #5 8 (SPRC541).,

FHEEE

FMARZHTI DSPsitxf —#, C2000:& H L@ KA HMCMOSKATIER, ERMEFESMHERM. CMOS
BB A RBR A iR, EBSFARMER, FERAHRBERE &4 — BRI,

REFEFENBRESERSARNEE R HLNPEE, MBBAELREREMEELSIH, HE
SHHEARIEK, F28x DSCs BILNMEMNHASIH, NG EHNSIMERE—IMER, AN ZRELER
WEBSIHWRTRENME, THELEF. £RZ/NER (10 nF to 100 nF), RNFEEERREEXFE
.

g, BAYIMEERENMIE . RHPERNBEANEMNEERITEERNE. BENAR.
Cgypass = Isurce/(2 X T X fyoise X VRrippLE)

AR AERETIBMBHEER, BOEAT RO ERBBHREEA,
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[ E 70 2618 1
4.2 HBFRHEENLE

Bt bR, BERESRNZNEEGENIREAKNMNEL, AITEZFRFISREETOMNEL, EX
TEEEARNEASR, BRBREHFRAFNEBRRLGZE, AFEIAEEGE— N EEENE
A, MERAARITREANEGMERRADR BREARTIERBILMREFETR,

4.3 HIF. MERHLEFBERIIEH

ATRESKENZEES. BRTH. RREF BEXEREZNSH I8 IMEFEShE, Bdthi
RREE, SHAFARERGEMERE-—ERELHNBEN, IMOERFEERN. ERMMNZRESH
TREMNEFEHELABRMETHFARFK, E—IMREEERLE, —BRXEARINREHE. MREFHE
nES. BPREEEAREE RS, YIUCELEBNEFHI T, EERRGHEEXADITERR. Xt
THZBEEHR, FAUENE-I, BRHE—MEF. FUSXTUERREDTT. XY UERITEERSE
REMKRENELT, REBHEMHE, ARNEHXTESEEBRBHENEE, LEEFRRFAETSIH
E.

4.4 HAspRkoPEEE

XFINERHER, BEES VMO REF TRERNRNNE, REARHERMIKEKEN ThiE RE T IZ
EESASIHIERENNTE. WRERIMBIRG R LIRS IRMAEXCLKIN S| BIZIX1 5| B I g % 45
5.

4.4.1 BHEIRHEME
7B R T RS REENABNRENMNENGRS, STr28xR . DRAMEXSIAE, oTUMNEEA §X
XkRIRIEIRSRE, X2 MHENNHSEE, NREFMEEHRENSG, BRNIZEFSZRIERE SN
4, Rs/Cs EMGRE BHNEUEFMHEE.

o SIHMMBMSRHNHEFX
o RENAHEREHMBMAE

TMS320F28xx/F28xxx ._,\fj\/_,
X2 X
| o ol
GND 1 i _T_ Cs
' g T T
IVDD
b e vee
|Vss Lh
|
|

E17 #EFNRFRHERNHER

HIEHHE, TNEMAELL.
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4.5

4.6

4.6.1

REHRITEFEHBITAGREAFR/FEMNERN, JTAGHMERLIAMENENNE, EREBTHFESE
ARSI BB LAEe” <W., B7ERTRERE., BREAAFAECEARFR, AITAGE N/ SIM LR
MERFTHREE, ATERERHNBRRAT, AXLSIHSIERAE.

AT A UE T A R A U RN IR I o 68 A

e XCLKOUT - Wik 1% E 5 R 51 B
e DGND - #F# F17r K 28 18:1E

« AGND —1E#lh

e 3.3V-33VEERERNAEL

o 18V/1.9V - ZEBEE

« ADCREFPFIADCREFM

HINAZNESFTHENSBE, BENEERARAZN, BRTNEFREREITERES.

— BRI ISR

—MNEFNHE, TUERRETARNSRANERM~ENESERE. XTREREEE SAFHNRER
Wit SREMNERNRE-LERIUTSHEFS, ERSXREROMEETH.

BERE
HARF28 T B R PRI EE, §—MRUER[R—TFFEFNBEE. RMOSFETsHMBJIT

—HHSERITRER, JERETRGNHREBNZRFHFEESSBHBAHE, ANERERMTN,
BREEGHH—HNESEE. SMNIEL. ROBEOMKSEEE TORAMESN—, TEAESEHE
B LN ERERAERERER, E18GH T — M ZEAND AR BENTERE,

)
I
I
I
I
I
Digital | Analog
I
I
I
I
I
I

1

High-Current High-Current

(2]
<

S

=2
<

E18. 5 IR ERAYER I
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IR E g1t

4.6.2 WEERE

4.6.3

ARG RXRBHOXEFENEESBAX, hEMERR EMNBRTILER, BRXFEHMRE AL
TTEERELEE.

HhEXIRFE AT A2

EMREERN—F, 8NMESHISERTRE, FEBIMERMER, BEMEMEM, IXTEHEE
SERIR, WEMERS, HTWERENTY, FELUERMATNE - PMRANEERE. REMNERELZ
BER/NNEE, STERES REF—IRINERBE, NTERES, BESE-MERBE.
REATARERETUEAZNFE, FERHRESTEBHXHE.

SEIMEE

FE35NED ELWRE T REFMENEN T, ANBFRAFESHAFTEERUXEEH, AL, ALE
NEMEE, ILBFESEBCHEXETEH, FNTRFEDIMEE. FERITARTAEERER
HARFLIEMRINEEEF R NNEE, (EM3.3V. FESFRIMATNHEFHERT, NEREENTE
Pk, ANEIMEEN, DIFH, BARMEEAERERTEFFERN. ENORMT IRINTTE.

Short/Common at
One Place Only

W

Analog
Digital Ground Ground

E19. BIF R LETIE R X

AR T IR TR BT S KETERNRTES, MRA— EE, KEREHRTAYY, &
F—REIT, FENTHNHBURBRBERALS, EHEET, TRENEILELELE, BT
MRBHTAY, EHFN, ATOBNE, BAREZEN, AT3IRT SENTR,

RN E FAERFRSERFHNGES, HRktbE—HN. RENBRFERER ARSI SEEREH,
Bl — AP EEXE, W, BT TR THRUBEE, MUESFETERE, ZMAR. REERR
EMRBEEREER. MRAFNBEREBRESHERAANEEREL, FAFTRERNEEEARTEZ
E.

26
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BX B TFHFBRHFREURGFEELFR

4.6.4 NERBILME

4.6.5

5.1

WRAFPHIBAXZFNER, WAFHRERFEINAEL NS SREiR I — I 8RUENES, £
T EQED, BEXMITE, TRDHEESL. RUEXAFIALNITE FEREARSZNRLHE
BRE, RUBERMHSMBEXE, MARBEELNTNERLS. FEATBEMENELZNE, HBR
REERE, B@#PANER, BRRLEBNBEEHNTENBERE. L8EFES (HHES) MEERE
ST EBRFESMEMESHT. BERETHEM.

ELk. @I, FIHEPCBRHK

ELHT INERASSIEESZNGES EAEXEEANEMAFESFHERNAETA. BT SIER
5, AE4NBEAELIESERS, MEREXARA, ELRAERETH, A7 R/IMUERNTL, REFN
ELZEBTH, WME20FTR.

Not Correct Correct Also Correct

/

W
E20. ZEAAERTIERI T T

AT RERV&ET, AMEB—EBNENMsS2E, MEEAESENESZE, ENNELZARMLAREHE
TXI0E,

SEXERERFRLTBIRES, SEABILN, FERAFA/ID. BAXLEBILIBMNT HMAERMER,
FEAERMARNEFET R, BILEMT ELNKE, A, ¥TARNES, TUEELTNELNH
RIERS, #B A @A,

BT/ R R T TR RN E W

REZGXN TENRGNRITEERABEFFTERN, RAXLEEMTENERLRERE, EE25—1 %
BRI R G X LR AR —HFR, BHFSPCBHRMaR T S X ERTERMN.

EMI/EMCE#H T/ BHE#FE

RMREFRAHE-—TBREHEIE, NEOXABRBENARNREA AT ARATERNRA, BRXLE[EBAM
RAREREAAECMOSHEEH,

BRTIELLENEEETINETRE, TLEREETURREACTEFESHINMIEENE FRE~E.
MABERBTRBAERBRZLERWERENEYBHILANNAET, RUBARENRINETAIRE
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BHEESEENSNTRRBERMERHTERE. F2NEY
BT ERERHOKEMOT

kEMPEER EVESHNBEETI, MiZttAAEEXBONRERR.
kERFBEER EORRIERETI. Rzt AR EARARRER.

EREABEI LM RES EHEENFELT. AR EBRAMINEITAIE
AREVBRIEMNESERERNBRLT, HREERRNAINETAIE

RGBT IR, SHITZHRMAAMN: PCBIR. Eikaa. BHF. AEFNSMEET, PCBRE—1E
BHRIR. ESMAREFXERVEENERLT. PCBIRMNBALHETHARNREE . MMiass B w6
E. DERKRNESEEMYEMbEzE. sMEBNEHRE: R4 LEANEFES. ERANERK
. BEAEMNTRNMGBE. AL, NERRZERMMENER. REFXNS. SMEL. 1EA
EHRHNPWMESHAXERHE L, BRNEERSIEBRTINE —INERETH. FHAESTUMN
B — N ETE A — 1 ME . AMSEBRTIL, RRAFXSIENEHEEEULER TN K
.

RR—IMREXAMNEE, FFLHE. XENMARBEHEERXNRIBE FEE XX XX AN 6 @AY R
PR,

S

5.1.1 B/VEBEETFINNIESHE

RES— A NEBRIARGHEMNERTIN/EUZREX. ERENES—DAEFEE, HFEBEECHNERS

=.

R, RO EENBUEENTEN—RIESHHAT:

s MNARAAEENEIRERRBENELENEIRHERA, FRENTHEFEFTECHBERRE

e EHFAEEEEMNRERER. XEBRAMEIBERAEFETHEMNEFNBE. MurataA S ERENN=
TR AEMEA20MHzZ EFRE, TTREEE T RE B R ERAIMET.

s HHLE, IREEANMARTE— LR, EXRBEXEMBELERITBAEEE—&, B
INR SR /ATKST

s BHES (EAMitE. HHES. £0%) BESCMOS MG TERE, CMOSREEATI00 T
FIEEPE, FEIRTIRE10 pFMBEANE, XIHENAENTENNEER~ESHNBERIER. A TESHNT
B, T ABKE—MS0QMTTIABRME, REBEALZNER IRENHHBEE/NTE EMER (—KE
700-1200Q) B, BENEHRREZEZW, —K, ENBRARXENIS, BidBiN— N REKBHE%R
BMESH LTS E, EERFAREE TIRERE.

o ARPHPWMESTUEFIEHTRNARX, XHSFEBRANEE. IHROPWM o7 DU D> BEEFLFIE
SFFRPWMIRL 2D B9 BB R T A EE K 29566 %

o FEXENPWMERIHHFBEMPWMAERRIMZAN., R, BAE—INPWMER, REFENREE
AN, AXRRESHREPWMARLL, B THEFTFIESEEMN30%

o ILERERRAE/N, RUUMEMEBEE, WHZIEHAERIGEINKER D EREER,

- EEEESHHEEESHF. FEEHAMGH IR OSEZEONFT.

o HEILHMEEMELFOAREAN, FAERERRERBIEHE MG EREAE R, MEXEFERREEEHRS,
athZH S R E NELI B,

o FNEEGEHUAMBEEREAE—RE, ESMESH, RERETLESHERAFESE—INEZEHAARNBE
TN
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25 4%

mws=0q

5.2

 WTESMMRIEKR, RUREMBRNGE FERECEFEMEE-—ITEE—, IHEATHRDE
Z B RMARTERENEZBHBRRE .

s AGEAREBEERHEARTHES LEMB#TINHPIRR SR,

s MRXABITHHTHNE, SFEBILREFEMAVAERRILEARR, 610, RRAEHRAH300 MHzE
MEM, AMERER DXBHEMETHME, BAXMESRITERZ—1100 MHzH =RIEK

o MBEMWHARMT, RUMEZ—MAOERAFEZZEN RN, ZEMESEFEENSBLE, NREHHE
7. BRERRN, SNEENRN. RE HEESE, FRmOHEBEANE ES, IREBLER
I, AR L DEpIER. EELLEMEBNIERBE - M ENNBRBETILNTTE, B2
BUALEER TR

FPEER

TMS320F28x:t i B RTIFRE B B BN BB B RR T, FHFEF BB T WL, SFIMgHmwA
SIH. TIASHARENFRERIGEFNIXF28X A (AMEREZ2.0 KV . BEEEZE 500 V),

ERF28xAIC28x A B T HRRANE, EREMNMNESHEEARN. EA, ROMEDLEDFlashiR, EA
EAEFEMNBHTI/FAERNEE., £XRC28IxGANBHMES, FEITNMM/MNSH R4 RITIEE,

e SR FRERBUEE S AT APERRTS, Bk, RAEREENPCBALMHERNEEE— MR
EEM,

AR ERE BRI ZIREEITAGS I B RERA T FXRELE ENERERA T/ (EXMERT
2JTAG. XRS. X1. X2) . RALHRITEERGPIOS I MEEECRE, SELINESBREPHS.

—ERGITRBERI—LHMORY . NS ERE EFERNS.

TR TI/BRBERRBAIPCBIRITER . o NSEEREM THPCBRITIEH(SZZA009) X Fi25
HFBERIENFI B KR (SDYAOTT)

&ig
REREEET TE—EAE

o HEFEINBICHRRE, SEIRNBERTNEE, IRBFRFERRNTHEIINBIR SR, ER/FMERE
SIMMN T, BRREELBRNKE.

o JTAG: ZFEMUO/EMU1 3| BIE <10 k EHIEBPAFIZETRSTSIMEM~ 2.2 k THIEM, IEITAGEARES
EEFASIHME, RIEENZEEENREEZKELES <N, FEEEZENSIHLEMIN—10.1 mATEER
B, REEEE,

o 1REGRIRES M ASEMNRMNEFERIAEIGESEERE, EADCREFS|HI_ LB INE &AM IREE R RE
BB, AMEARBMADCINGIH, MRFEE—RNEECENIE, FEEM—NIMNISERR

o WMALHE: EFEREBVy 3.3 VAV BEAFIRE HEEZEEF2ENBRAMARENMEESEME, T
F281x ®it, —EEFIRLBEMNINF. I THENRFESEHIREV o NIZE VoS IZE LB, INRFEH
TREHERS R, RIZF ALCEE BRI MRIEE . RS FHhEE .

s EE—HFSIHLIEESKER, EEe{IEERAESIHATHE.

o YMEMMFME, IEEROF, RN BRI ESME R RER,

s M EMNSINES, RERENRELIE, HEFRSINMLENTEKH#TT,

s TERITRIBEMMERIE, EXEBUTMNEBHUERTNIES.
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TMS320F2810, TMS320F2811, TMS320F2812, TMS320C2810, TMS320C2811, TMS320C2812, # F15 5 4 FE # #5-F
MSPRS174)

TMS320F2809, TMS320F2808, TMS320F2806, TMS320F2802, TMS320F2801, TMS320C2802, TMS320C2801, #l
TMS320F2801x DSPs##EF A (SPRS230)

SN7ALVC1G 148 fit & #5103 a3 $HE F MHSCES218)

TMS320F28044% F 15 S 40 FEH #EF M SPRS357)

TMS320F28335, TMS320F28334. TMS320F28332, #F15S#E#/(DSCs)E#EFM(SPRSA439)

TMS320F/C24x DSP#E#|CPUFIIE S &£ %15/ (SPRU160)

TMS320C28x DSP CPUFI#5< &5 £ 5/ (SPRU430)

TlI's DSPAN A EXFEEE(SPRA439)

BEDSPRZ RIS E157 (SPRUSS9)

TMS320F28xx/28xxx 3 F 1% I #5 #2 #l 12 O 534 (SPRAAPG)

18895 FECMOSE AN B9 FH(SCBAC0D4)

HE =5 B 7l 3 A B EILIRY FE B AR 75 45 (SDYAO11)

BEEIR 22K (SLOAOS9)

A, EFEER, FMETHE(SLYA014)

EE 415 (SCAA082)

F2810, F2811, fIF28 1218 # #% a5 12 (SPRA9S9)

TMS320280xFITMS3202801 x 12 8¢ #% # 75 K (SPRAADS)

EEAMEAZFEBE, XZF hitp://www.embedded .com/

PCB &b B g FH 691% i1 #5585 (SZZA009)

1B = B FE R LI ER e B5 Rk 746 (SDYAO11)

BB BB THAITMS320C24x DSP (SPRAB01)

TPS767D3xx XX %y 1 1 [E1 % 58 & v B 28 5 F AFH(SLVS2009)

TMS320F2808 DSPH EZ #1211 (SLVA296)

SN54AC241, SN74AAC241 BB 3755 H 89/ \ H# 1 Z /3851 (SCASH13)

ULN2001A, ULN2002A, ULN2003A, ULN2004A, ULQ2003A, ULQ2004A, B EEEBRE &S X EMZI(SLRS027)
OPA376, OPA2376, OPA4376 f&#E, ITIRA, REFZB REEFA(SBOSL06)

OPA343, OPA2343, OPA4343 8 #8, M F|M#z B A# RS (SBOS090)

TLV2470, TLV2471, TLV2472, TLV2473, TLV2474, TLV2475, TLV247xA F 5l of 600 mA/CH 2.8 MHzE B FF X IhBERT
HEFIIN /B S I s A #S(SLOS232)

REF5020, REF5025, REF5030, REF5040, REF5045, REF50501RIRFE, IEEIRAIER, REHLIBESEHIEFH
(SBOS410)
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HRrRERIER
S RIE

BEAHNEFTRERTESERET 3
ERRER—ED. 1995 &£, TINEE
FERRAFITRIFEETE. Z2EH R
RESGHERTHEEHBHLEKE R R
RMEX,

REFERREE

BRAEEZHSAENETFIEMXAE—REEZN TI =R

HhR? BHMBELZIEF T HERFD, DERFE

BTG, REHBERE, SHNRIREE.:

+ 8000 MR EMHERBEIERE

o —@ 7%24 /\BF M _ERERS ER IS

- BNIERRNBEIR R
ERXEHTLEANEFABIHRERER KRS TRK
T ERRT,

UERmy.TIRR, BIEREHER,
BEEFEIEMIEE ML,
http://www.ti.com.cn/freesample
RIEXH—URGCEEFHMMERERRE, WE
R E = miE S H 0 800-820-8682 T ifd)

TI RERELFFENEEYE, F—EBNTEE(U.S)
REREBRIFENRAE. EHERTESSHEMLR
el —5, UETI MFRRERPHRFRBAUMEHE, TI5]
PETLHE(lead[Pb]-free)itl, FEEMA T%F EHIH
5. ZitHET EHE80FER, BEAIKTFmHITER
B#, WESH, BXSHYMTIFRYTRELEREE

(Green)HI£t 35,

REEEILX, ¥k

MBER K" MBEEAREE, BEHE

www.ti.com.cn/support www.ti.com.cn/quality

Safe Harbor Statement:

This publication may contain forward-looking statements that involve a number of risks and uncertainties. These “forward-
looking statements” are intended to qualify for the safe harbor from liability established by the Private Securities Litigation
Reform Act of 1995. These forward-looking statements generally can be identified by phrases such as Tl or its management
“believes,” “expects,” “anticipates,” “foresees,” “forecasts,” “estimates” or other words or phrases of similar import.
Similarly, such statements herein that describe the company’s products, business strategy, outlook, objectives, plans,
intentions or goals also are forward-looking statements. All such forward-looking statements are subject to certain risks and
uncertainties that could cause actual results to differ materially from those in forward-looking statements. Please refer to T
s most recent Form 10-K for more information on the risks and uncertainties that could materially affect future results of
operations. We disclaim any intention or obligation to update any forward-looking statements as a result of developments

Trademarks:
The platform bar is a trademark of Texas Instruments. All other trademarks are
the property of their respective owners.

Real World Signal Processing, the balck/red banner, C2000, C24x, C28x, Code
Composer Studio, Excalibur, Just Plug It In graphic, MicroStar BGA, MicroStar
Junior, OHCI-Lynx, Power+ Logic, PowerPAD, SWIFT, TMS320, TMS320C2000,
TMS320C24x, TMS320C28x, TMS320C6000, TPS40K, XDS510 and XDS560
are trademarks of Texas Instruments. All other trademarks are the property of

occurring after the date of this publication.

IMPORTANT NOTICE

their respective owners.

Texas Instruments Incorporated and its subsidiaries (Tl) reserve the right to make corrections, modifications, enhancements, improvements, and
other changes to its products and services at any time and to discontinue any product or service without notice. Customers should obtain the
latest relevant information before placing orders and should verify that such information is current and complete. All products are sold subject
to TI's terms and conditions of sale supplied at the time of order acknowledgment.

Tl warrants performance of its hardware products to the specifications applicable at the time of sale in accordance with TI's standard warranty.
Testing and other quality control techniques are used to the extent Tl deems necessary to support this warranty. Except where mandated by
government requirements, testing of all parameters of each product is not necessarily performed.

Tl assumes no liability for applications assistance or customer product design. Customers are responsible for their products and applications
using Tl components. To minimize the risks associated with customer products and applications, customers should provide adequate design
and operating safeguards.

Tl does not warrant or represent that any license, either express or implied, is granted under any Tl patent right, copyright, mask work right,
or other Tl intellectual property right relating to any combination, machine, or process in which Tl products or services are used. Information
published by Tl regarding third-party products or services does not constitute a license from Tl 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 Tl under the patents or other intellectual property of TI.

Reproduction of Tl information in Tl data books or data sheets is permissible only if reproduction is without alteration and is accompanied
by all associated warranties, conditions, limitations, and notices. Reproduction of this information with alteration is an unfair and deceptive
business practice. Tl is not responsible or liable for such altered documentation. Information of third parties may be subject to additional
restrictions.

Resale of Tl products or services with statements different from or beyond the parameters stated by Tl for that product or service voids all
express and any implied warranties for the associated Tl product or service and is an unfair and deceptive business practice. Tl is not responsible
or liable for any such statements.

Tl products are not authorized for use in safety-critical applications (such as life support) where a failure of the Tl product would reasonably
be expected to cause severe personal injury or death, unless officers of the parties have executed an agreement specifically governing such
use. Buyers represent that they have all necessary expertise in the safety and regulatory ramifications of their applications, and acknowledge
and agree that they are solely responsible for all legal, regulatory and safety-related requirements concerning their products and any use of
Tl products in such safety-critical applications, notwithstanding any applications-related information or support that may be provided by TI.
Further, Buyers must fully indemnify Tl and its representatives against any damages arising out of the use of Tl products in such safety-critical
applications.

Tl products are neither designed nor intended for use in military/aerospace applications or environments unless the Tl products are specifically
designated by Tl as military-grade or "enhanced plastic.” Only products designated by Tl as military-grade meet military specifications. Buyers
acknowledge and agree that any such use of Tl products which Tl has not designated as military-grade is solely at the Buyer's risk, and that they
are solely responsible for compliance with all legal and regulatory requirements in connection with such use.

Tl products are neither designed nor intended for use in automotive applications or environments unless the specific Tl products are designated
by Tl as compliant with ISO/TS 16949 requirements. Buyers acknowledge and agree that, if they use any non-designated products in
automotive applications, Tl will not be responsible for any failure to meet such requirements.

Following are URLs where you can obtain information
on other Texas Instruments products and application
solutions:
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DSP http://www.ti.com.cn/dsp
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