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coshnw,cosnv, + jsinnu, sinnv, =+

N |\,
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coshnu, cosnv, =0 (1.68a)

iae

sinh 77w, sinnv, = +7 (1.68b)
&
~ y
MUAUNIN (1.68a) 3L 1A
2k -1\ _/
A =£——)—Z-ﬁl[/74/(’= 2, /7 (1.69)
2n
WaLi99970 sin(nv,) = +- 1 LAZINANNTSN (1.68b) 9% 18
Y/ S\

U, =+=sinh™* = (1.70)

nl &

AUIUNAUMTT (1.68),(1.69).(1.70) 924

NG isinh(lsinh‘1 l)sin(—zﬂ
n £ 27
W, = cosh(—l—sinh‘1 1) A AT B2, ,
n &
Tavfi k=12,...nuaz
o Wi

: + =
sinh?v  cosh? &

9 515004 L(-s) 3vaguuns dai lduaas13lugld 125

Normalized Transfer Function mmam%uagi“lugﬂ
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H(2) =2 X(2) =1/ 6,2 (1.73)
/=0
az H,=Y(2)|W(2) = ialZ‘1 (1.74)
/=0
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v
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vouliwanouauouauedielsld ualuanuuednuagiu wu msdsswanadygia
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51 (1-27) sunsouandeseanilu dyana lanisavetiudulszneusiniuy duiudunse
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Anpdanansuausulavesinslanhiinsaudazanud la dusthdyaa lainanud
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ReneNnWD w I nTo I dya ety
v, (&) = Asin(wt + ¢)
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TagorfuauduRuTmuaums (1.77) 5 uloudaanaeen lunsaidl Tty
v, = Asin(w{t -7} + @)
V, = Asin(wt - wr + ¢)

wazdln O Wuauna Aaraiusenan vi vag v2 92ld

0 =-wr

(1.77)

(1.78)

(1.79)

(1.80)
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7(5) = exp(— jwr) (1.82)
Faworl s = jw uaz T(s) fazilus mauBadou
7 (@) = R(w) + jU(w) (1.83)

;’ { & A < 1 a
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Iag

Hanayauaiina = o) = tan " {U(w) | R(v)} (1.83)

{ ' Y s o
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H(2)=c, + i{c_,{z’“ + C,(Z"‘}= i{f/(z_k}

k=-M
Y32
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Hd(w)

\ 4
e

51U 1-30 waneuduRILENUATARANAR
BNl (KU s (1.91)

E4
Tavlunsdill naseuauesduiad h k) 11 laan

ho(k) = (L[ 27) [H(w)e" do (1.92)
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{us/z
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w,(expljoT]) = Z[a)/-/(ﬂ)] e ST
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FUAVDI Main — Lobe Ripple Ratio Peak Amplitude Minimum Stop Band
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nquINMIlsziawadyanafdnea (DSP TMS320C542)
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Socketed 22V 10 PAL®
for HPI applications
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N

1

DSP external
data bus

‘]J o o
gilnsaiTasa l1ues TMS320C542 DSK BOARD

8-bit bidirectional,
4-bit unidirectional
printer port connectivity,
enabling high speed

applications
(cagﬁz included)
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2.8 Ml nunall

Automotive

Consumer

Control

Adaptive ride control
Antiskid brakes
Cellular telephones
Digital radios
Engine Control
Global positioning
Navigation
Vibration analysis

Voice commands

Digital radios/TVs
Educational toys
Music synthesizers
Power tools

Rader detectors

Solid-state answering machines

Disk drive control
Engine control
Laser printer control
Motor control
Robotics control

Servo control

General-Purpose

Graphics/Imaging

Industrial

Adaptive filtering

Convolution

3-D rotation

Animation/digital map

Numeric control

Power-line monitoring




Correlation

Digital filtering

Fast Fourier transforms
Hilbert transforms

Waveform generation

Homomorphic processing

Pattern recognition

Image enhancement

Image compression/transmission

Robot vision
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Robotics

Security access

Windowing Workstations
Instrumentation Medical Military
Digital filtering Diagnostic equipment Image processing

Function generation
Pattern matching
Phase-locked loops
Seismic processing
Spectrum analysis

Transient analysis

Fetal monitoring
Hearing aids
Patient monitoring
Prosthetics

Ultrasound equipment

Missile guidance
Navigation

Radar processing
Radio freq. Modems
Secure Commu

Sonar processing

Telecommunications

Voice/Speech

1200 to 19200 bps modems
Adaptive equalizers
ADPCM transcoders
Cellular telephones
Channel multiplexing

Data encryption

Digital PBXs

Digital speech interpolation(DSI) x.25 Packet Switching

Personal digital assistants(PDA) Personal Communications systems(PCS)

DTMF encoding/decoding

Echo cancellation
Fax
Line repeaters

Speaker phones

Spread spectrum Communications

Video conferencing

Speech enhancement
Speech recognition
Speech synthesis
Speaker verification
Speech vocoding
Voice mail

Text-to-Speech

M19197 2-1 LAAITIINTTVEINT 15U C54X Tudua1eg
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AENHAULNTHNUILY Real Time uazanuannsa lumsldouiivainvaei iy
Fw o ofu osax WoulRenesniwenslunsudymieqiiiinehenuuy  Signal -
Processing 141 A1300ATHA n?amsniaaﬁmaunm'lmﬁmwhifuﬁluiu Cs4x favonuuuie
sesfumsthanidiimahoumawedslunarvafudae
Tugu Cs4x falsznouudae cs41,c542 B €58 ='§WTyaamﬁqﬁ‘lu?}aﬂizﬁyﬁﬂmm
Static  CMOS ﬁﬁﬁmfﬂﬂﬂﬂssnnwaiuaéuuﬁugwumeqiu C25 AIWMIHAUHFIURUVDY
ﬁmi‘]ﬂﬂﬂssm?yuqqﬁﬁmmaﬂszwiw Program — Bus (18% Memory — Bus ﬁ”wﬂmﬁ'uqﬂnsd
aduTyuaIuudW Msadie On — chip Memory ﬁﬁwm‘lmﬁuuazﬁwf‘?ﬁﬁmyﬁﬁmm
mmsaqdﬁ?iyu %uﬂuﬁugmWﬂﬁﬁmuﬁﬁmmﬁwfjuuazﬂmm‘%‘aqﬁyu
TMS320C542 gnepnuuuldiiaamalunsiannndt 28 MIPS lueinan A
szfimsfantudn uazansaseUmsinLdeInIsvenaIn iy lugu cs4x oon
wuulTiUsy Toni1Faoe1deed
- Wwdnmislumssenuuuifinnufiqeganasldaude
- 1%1%1141@?1%14quﬁ"mﬁummﬁﬂumsﬁmu
- fin Compatible (d1uld) Auguneuqlidnedlu cixcox ld
1150915 Upgrade 1
- finsvsulsiemiduiennudalumsiianuny  Algorithm (Funeu
39 fAszaninmnnduasifitaruamsalumsiaufun s
qq
- dwmatiauuylnilumsesauuugisldilszudadideaulunisviianu
wazvhldnsnsenevesnauinglugmevendesas
- Wamiasnsnsuguieiamutalumsionuesasnsaian s

WA 0619 A AgINY

ATNN 22 UAAININITWYDIANUAINTAIUIY C54x TABUaAIdanIIug  Ues
On — Chip RAM (1ag ROM 314UV Serial ag Parallel I/O port , Execution Time Y94LAAE

£ E4
Machine Cycle LaZ¥HAUD4 Package IIUNITIUIUVIINHUAYD TN
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TMS320 On-chip memory I/O Port Cycle .Package type
Device RAM ROM Time
Serial | Parallel | (ns)
Data | Data+Prog | Prog
TMS320c541 1K 9K 2K 2 64K 50/35 142-pin plastic
TMS320c542 1K 1K 8K 2 64K 50/35 | 142-pin plastic
TMS320c543 1K 3K peRaw"2 64K 50/35 | 142-pin plastic

M3 22 UEAAINIHIINYBINNY AT TUTH C54x

MwaBuaunsgu Csdx uaadidheaed lnouasdnyusdddguotudazives Tay

A a ' ]
¥BUDI YN %ZLLﬁﬂQ@Qi‘H’NLa‘U

a1 19 uA S IFUUY Fixed-Point @20A211157 35-50 ns

GRERN Compatible ﬁﬂ’i:u C1x,C2x

RAM — Based Memory Operation (C50)

9kX16 bit on-chip program/data RAM (C50)

2kX 16 bit on-chip boot ROM (C50)

1056k X16 bit dual-access on-chip data RAM

32 bit ALU,32 bit ACC(acc’urhulator) 1Ay 32 bit ACCB(Accumulator

Buffer)

16 bit PLU (Parallel Logic Unit)

16X16 bit parallel multiplier W¥oUI 32 bit product capability

finnuansnlumsgudsseuiiduden

8 Auxiliary Register

11 Context — switch register (Shadow register) ol luns Interrupt

0-16 bit shifter 1A% 64 bit incremental
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.
o

2 circular buffer d1M5UA15819 address UUY circular AN single —

instruction repeat and block repeat
' [l 3y
- A move LY block iNeMstANITToyARTU
- Full-Duplex Synchronous serial port MeMsHAoaITIENIN C5x fiu
4
gilnsalnouen
- §TMD (Time Division Multiple Access) Serial port
- 64k parallel i/o port uazil 16 port Ao mapped Taldia memory
- 16 wait state generator ﬂ’J‘lJﬂiJﬂ’liﬁNTuﬁ’?EJ software
A » .4 4 9y
= L‘D’E]llﬂ'ﬁ)ﬂ‘ll@l]ﬂiﬂlﬂ'lﬂu@ﬂuﬂﬂ DMA 'lﬂﬁxﬂ?ﬂ
- awludseneudae 4-deep pipeline @ MU delayed branch
- index-addressing mode
- Bit-Reverse index — addressing mode @3 radix-2 FFT
= 9y =
- Nanuawnsoms laneTu clock gniden
= ¥ clock generator Mo usn
- JTAG boundary scans logic (IEEE standard, 1149.1)
- 5volt static CMOS #3auA7Y power — down mode 2 mode
2.9 @SN YUPI CPU
Y 1 v
maanIuuuiingu csx §119 Source Code #i Compatible fu Clx taz C2x 1ilof
MINAUT Program a1 Idae Tunsiannguaeques Csx afinsa$1e 32 bit accumulator
v . [l
buffer (ACCB) MuanAUdnd 0 e aiuayun1sieIuues ACC 1 Control function L1111l
1 & g a 0 [ :/l =2 ° S/ddy
(I‘VHJM PLU mgﬂuaaiﬂumimam muummmmmamiuuuuaumi Boolean hlﬂﬂ‘uu

14
a s 0 vy o 1
UaglimsuTNINs interrupt A28 RS v ldisavu mssamsdeyaldtimslsuilaTay

]
o

15 19A1d9 block move Haziifiids memory-mapped ‘1u:;'u C5x 1 register HIUNINS

14 14
mapped memory MTNHUA 28 A2 1AL register TIMTUNING mapped /O NIWUA 16 A2
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Expansion <
connector <€
< TNS320C542 Analog > naog out
control  serial port » Interface
Analog in
Do-D15 TDM port — TLC320AC01C [€— og
92k x 8 —— A0 - AL5 JTAG
e emulation port
bootcode

DB25

g‘].lﬁ 2-4 DSK Block Diagram

29.1 On-—chip ROM

v
C50 1 2K X 16 bit maskable programmable ROM nHavAmS 1 1FdmSuns Boot
4 A ot Bt P= AN
nsosludousudy lunsdin ROM meusniinnuisd1 Tasmsi@on ROM amisaaen'ld

el 2 f.J ' k]
Ty Reset 418971 MP / MC luasusniiins Boot 1A799 1A8 Boot ROM #111507N92%1

MSOAENNT 1991UAINITAIAY bit 114 PMST Register

2..9.2 On —chip data RAM

gunsaifanualugu C5x 9gil RAM %110 1056 X 16 bit lag RAM ludauilaziinay

v
amnsolumsianléaa 2 a5alu 1 machine cycle (dual — access RAM) laglddmsuifiude

Y
1 )

2 g A Yy 9
lluﬁ IﬂﬂlﬂWWszﬂﬁ’]ﬂJWiﬂlﬂU Program Gluwu‘ﬂﬁ'guullﬂﬂ']@@\iﬂ'ﬁ

2.9.3 On —chip Program / Data RAM

C50 31 9K X 16 bit On — chip RAM Feiuiivitioanusrdiuiamisadalnseadie

y 4 & o & 4 3
Ay software ‘lﬁ'&ﬂuﬁuﬁ Program 130 data #30 IJUNIHUN program LY data Alé

2.9.4 On — chip Memory Security

= v 9 a ] ‘ A~ 1
csx fszvutlesiudeyafiussgegnisly On — chip Memory (iielims Set Awos

. ] A A 9 Y] 1 1 o Y [P=") o 9 9
Register 199 MAgavesnumsutimiteanuswalne lulimdsnnneuendh luldauly

.ﬁy ~ 1 o 9
WUNWU2eANI1 18
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2.9.5 Address — Mapped Software Wait — State Generator

MIAMUA Wait — State ioAnapiunitenusmseginsal 10 ansonseiily
Taums Set M1 Register MN0I48388 Software Tavlisufiufidosde Hardware ifimdn lu
dauiisznonTalia02993 Wait - State Generators $121 16 gadauiu iefhimsady Wait—
State 0,1,2,3 ¥30 7 lumsaadefiumitsanudinouenuazgilnssl VO sransafimua

YO UWA [HEN21A1T Map U Wait-State 1AA28UU1A 16K — word @B 1 2993

2.9.6 Parallel I/O Ports

v .
Fw Tugu C5x 921 VO port 1aviua 64 K-port 1ashl 16 port 1a9) 114 64 K-port a11130
Map a411/§4 Data Memory ¢l port na1Ha3nsofmua Address laaof1de IN uag OUT
uag /0 port igh Map 11l#a Data Memory annsakiam lddasmdegumaz@ouniaoni

swwuilndla

2.9.7 1/O Ports

a ' 4 - < ° = 0

Fw Tugu Csx Usznow 1@ Serial port AUTIZITIUIU 2 port FIANWTANINY
1@d8a5989 % Y4 Machine Cycle (CLKOUTI) 1At Serial port $iaus AV14 1M UL
Synchronous Full - Duplex tagil Buffer meludmsumsiuuagmsasdeya dau Serial port
a o &

dndanilauiuuy Full - Duplex ficninsaimuanissieruldidluiuy Synchronous 13®

TDM (Time Division Multiple Access) ﬁvlﬁlfﬁd DM 92 1112 T lusgu Multi — Processor

2.9.8 Hardware Timer

5 ' o I g y '
Fw Tugu C5x 92119995 Timing YUIA 16 bit NITOUATY 4 bit Pre-scalar ANA Clock
Y 9
ORI IALA ¥ D9 1/32 Y89 Machine Cycle ﬁuagﬂums Program Divide — Down Ratio 3999
a ] . Y . a {
Timer an3anuaulHnga 5udulv Reset 150 Disable §90 Status bit fisuiiiiuges

Timer
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Registers Description
SPC Serial port control register
DXR Data transmit register
DRR Data transmit register
XSR Transmit shift register
RSR Receive shift register

¢15190 2-3  Serial Port Register

2.9.9 User — Maskable Interrupts

W Tugu Csx T External — Interrupt $1u3u 4 idusaiiuginsalnoue nudazdn
dunsanIuny TMS320 1A uazgunsalnmsluszannsaniugums Tnterrupt 14 5 %09 910

Timer 1 %949 @Y Serial 90 4 F99a10

2.9.10 JTAG Scanning Logic
Fw o Tugu  csx Hmnmmusalumsasisgeumsiannedieeeiilo o funs

auvesgUnsaimoveniitfendoeguaznisiauniely cru weldeded Taof ITAG o2
159uABDYIILIT Scanning Logic 849 nelu CPU 3 Tuaszna Csx Seanunsavianushy
WIAdeulAgs WANNNAYQIM JTAG Serial Scan Az Emulation —

Dedicated

2.9.11 Packages
TN °1u';;'u C5x Nanvue Packages (s QFP (Quad Flat Pack Package) 132 pin lagil

¥ [ [ ¥
wiszasAldnuiuiluvesaldiooiiga Tasldiugudersusumsesnuuy Fn c25
2.10 amilnenssumely

¥
Inssadaniilasnssunoluves TMS320 DSP Usznen lifodauiiug i 3 dau
Y Y
Ao
- Central Processing Unit (CPU)

- Memory
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- Peripheral Interfacing Circuit

é 1 4 1 o % d‘
Faludauiind e anilaonssuasmsiaundnves CPU Cs1 NHANUAINIT

lunainumsadinenanidasanaiiage sraaniinenssunIsinuLLILILINIR s

TassadeanilaenssyTagsy

Fwlugu csx L‘f]u%wﬁﬁmmmmmqa"’lumiﬁmuﬁm Digital Signal Processing
Tageonuuylfiinawatondeiu 1 lugu c25 Waeilasassuntssiianuuen Memory
Bus 5¥M31 Program Bus 4% Data Bus 1HHmsiamuonfudemn Lﬁ"amwm%‘aqqqﬂiu
M3 Taefitda Transfer s093uMsHITLHad 0887

Csx 301591 Tun15%1 2 complement Taun151% 32 bit ALU ua  Accumulator
ALU fidnyaugilu General P.urpose ﬁli‘i’fl‘lmm 16 bit word 910 Data memory N30919L41
Immediate Mf1dmForfunadnsnnnisguluving 32 bic daontsituduns fam ALU
¥ cPU A 1snIhifde Boolean 18840

Accumulator 9xinsifidly i vea ALU uaz‘lummuﬁmﬁ’uﬁuﬁxﬂuﬁyﬁuwm
Y93 ALU 420 Accumulator 59119 32 bit Taoutiuily 16 bit Uy (bit 31 04 bit 16) lag 16 bit
@13 ( bit 15 O14 bit 0 ) 1u‘ﬁﬂﬂ1ﬁ\1ﬂ18\3 C5x ﬂmumﬂwanamﬂinmmu Accumulator fmtmm
flvuna 32 bit e T%eFon ACCB lumsifivnueuiseves ALY Tmsinmiag
PLU Sundamuisofiaddafiensy Logic 18 Tasmisvarmfiondiu bit o3l dawanseny'l
63 Accumulator ALU. ansaldlumsTouthy bie vil¥amnsontugy bie uazudly bvic 18
619390157 10 19113 set bit, clear bit, 140 test bit TINTY status register #14¢)

MIRAUAY 16 bit- 2 §IUIMVL. 2-Complement TavIiHadwTvonu U@y 32 bit
aunsanszh I@nely 1 seudida dauvesmsqalszaonliéa 3 adudIAyfo Multiplier
Array ,PREG (Product Register) itag TREGO (Temporary Register) Iﬂﬂ‘ﬁ TERGO 9114 16
bit iag PREG 1av 32 bit ‘lufm@mlfufiwmﬁa@mmwzﬁmwm DATA Memory, Program
Memory ifiol9fi1ds MAC/MACD/MADS/MADD H300luA Immediate  nelusida
MPY# A14 &romsquiiiaangedl Ml Dsp AnsihaouiiflseAngnmgalumsiine
1¥UNT Filter 150 Correlation

Tudauves Scaling Shifier n10lu Csx  fidnuariidoureszning Dat Bus (1A

a 3 S .
ALU Taufi8umm vina 16 bit 119311 Data Bus 1102 10 WM 4118 32 bit mady ALY
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Scaling Shifter fiauannsalunisien bit Tondheldaaud 0-16 bit 910 Input Data 71141
1 awiidmuanisly TREGI Tassmandaninmssiimsiden bit uﬁnzgmmuﬁﬁ’aam
qué daus MSB ansa i o wde Sign 714 Suedfuaauzues Sign-Extension Mode
bit (SXM) U84 status Register ST mstiuauannsolums Shift 5911 Processor a1
mmsmﬁuﬁuﬁluﬁm Numerical — Scaling , Bit — Extraction , Extended — Arithmetic Hag
Overflow - Prevention

C5x i1 Hardware Stack 8 3¢ iifeflosiudoyavas Interrupt ttazvaiziidIda Call
Tagvueiing Interrupt Register ﬁﬁ'ﬂﬁlublﬁ’ufi ACC, ACCB, ARCR, INDEX,PMSTPREG,
STO uaz ST1 TREGS 9¢QA Push a9UU Stack STAULINGA LIAZIZYN POP Twniefims

Interrupt Return N39NAUIAMNS Call

2.11 Memory

mieAS AR i Tugu Csx funnagaqa 224 k 16 = bit word T lumiig
ANty 4 ﬁ?uﬁ\?ﬁyﬁﬂ ‘ﬁfuﬁ Program ﬁluﬁ Program UU1A 64 K — words, Local Data
YU1A 64 K — words, Global Data 4119 32 K-words (la% 1/0 Port 80 64 K luaniilaenssuuyy

v vz lvignsaluennisienld 3 dau 18uA Fetch, Read ttaz Write F4Inseaiauay

4
v A

ﬂﬁﬁ"ld’lﬂﬂ%‘iﬂﬂulﬁjﬂﬂu

2.11.1 Memory Space Chip

T C5x Neoilaonssunaleiuy Memory Space 930y ly Bus

WUV TaMuA 3 Bus A4itesiiiil CPU amns o uifea iy Program i@ Data 16 11
1I8AYINY Parallel Bus ‘Vf&ﬁ 1 1dun PAB ( Program Read/Write Bus), DABI1 (Data Read Bus)
18 DAB2 (Data Wire Bus) #1182 Bus v’inm‘luv’%uﬁwﬁwmmﬁwﬁgmmahqﬁ'u HHwAIND
lu csx  wiesniuddaudiuondudaszindufie dau Program , Local Data ua Input
/Output Port a5 Mapped Wogniolu Sw n30agi1euen I Ald

Program Space %3Lﬁﬂﬁ1%@dﬁ1gﬁ%3ﬁ1ﬂ1i Executed , Local Data Space AuAIvea
Data ign1¥Tauf1ds Global Data Space iAamaM011M5 Share H01a5¥1 319 Processor
wiomusnves1319iweidlu Data Space 7118 dav VO Space fnzx%mia"lﬂﬁqqﬂnmfmauaﬂ
Tugiiuuuves Memory Mép muvenuazieansasesiuia 31 Huifiiy Daa uuy

Extra llgllgﬁtl

2.11.2 Program memory
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I Tugu Csx swsademizonnusuiudn 188 64 K 16 bit word iiede
mianuiianaiduds wild csx Tmiwanuiiauade On-Chip ROM
Single — Access Program / Data Ram 1@ Dual — Access RAM @383 14 Software 92411
aunsadalassadeveamiwanuiwsazdinglfegmoluvsoniouen Address Map
1&15je Map 101 Program Space ¥ wilszuanadeyadiinegnisluveuwaveasiulay
SaluiAidlo CPU a%he Address wonmiioldonvenva §w velAsunlasmsinaly
UszuranadeyasinginsainouenlassnTuia

a) M3 laseasves Program space

&90INAHIT Reset msta laseardevesdoya aggnimuad ey
MC/MP fausadufianiinen High Cs1 vzdalnseadadeyaillu Microprocessor 11ag On-Chip
ROM  ozlsifimsriunlfendwiiifusedudiu  Low  csi winlassaedoyadiy
Microcomputer 19 On-Chip ROM azgntinnldey fafuddesmai cs1 i
Microcomputer 3192 INUAILMAWY On-Chip ROM ligusiusiuesSuns e
i imouenluvaiEi Progam Gushauimiaea s inionenluvass Program
Guhausssaimsalasuulasdves MpMC 181U PMST Register Tagn15vitmugn
Fadudunaas 3lussiadhagad

OPL#8,PMST ;Remove boot ROM from program space

b) Program Memory Address Mapped

3/

RLGN Reset, Interrupt 1ta¢ Trap Vector %gmﬁu"lﬂuﬁuﬁ Program 51?4
ﬁuﬁ1udau€%za§ﬂué’fauﬁ’aummLéﬂﬁlwﬁwmm{h Tuvasfi Reset foyalu  Vector
Mapped ’il%ﬁm#lﬂa’\i Address oh

¢) Local Data Memory

YUIAYDA Local Data Memory @13150%818 1809 64K 16 bit-word Tagly
n cs1 adudiofivin 1K B cs0cs0 5 2K 16 bit maskable programmable ROM
WA I MUMS Boot 195091LABLLIN ROM s naen 1d lHve reset @20
U1 mp/me 151810 set ﬂﬁv‘iwm"lﬁ’ﬁ'wﬂwgmmu bit T PMST

RAM 1110 1056 X16 bit éqdauﬁyﬂzmmmﬁmmmu dual-access @1H51

b4
=1 I~ ! Y9
muteyauazannsalfifiy program Tuduil 188
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a ] o dy A g
RAM 9k X 16- bit- on ¥ nireanuirfiamnsalfiduiifiy program and
d o 4 o o a [ Y ]
data 11 1@ Wait-state Generator 914U 16 %A weimsai wait-state 1UNITAAABA VMUY
anudineuenuazglnsal VO szimuavouafiayiimg map M wait-state 18

2.11.3 Tocal Data Memory

UYUIAVDY Local Data Memory e13150810' 10104 64 K 16 bit-word Iaelu Fw C51 92

Y [ Y
adrilofiving 1K Buudn fuuun SARAM Fn vanualugu Csx flvunaveantizenay

91 Dual — Access Space RAM (DARAM) U@ 1056 word lasa1uisatimisalasaasialny

' o 4 ' o_ ¢ e
#20 Software THegmelunieniuuen Local Data Address Map fild iiloniiasanusrduil
90 Map 2414 Data Space Fw 9zvimsiszusanadoya  Tavegnieluvenwafidimua di

Y v 1] 9 v
mMsfruaiui 1daRuve s Processor 92itlasn I luiuf Address aevenlas

oa luiia
Program Data
0000h
Memory map
Bootloader registers
(on-chip)
oy 0060h
Reserved
by kernel
B2
0800h 0080h
Interrupt
vectorst Reserved
0840h 0100h
B80%
Debugger 0300h
kernel &
PR 0500h
0980h Reserved
0800h
) Reserved
el by debugger
e S kernel
0980h
2C00h
User's
space
External _
space
2C00h
FEOON External
BO¥ space
FFFFh FFFFh

gﬂ‘ﬁ 2-5 Memory Map of the DSK
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System Control Program Address Generation Data Address Generation
Interface Logic (PAGEN) Logic (DAGEN)
—< ARAUO, ARAUT,
B PC, IPTR, RC, ARO'—AR7
- BRC, RSA, REA
ARP, BK, DP, SP
+ A ' S A 4 AL
PAB l
P8 |
4 Memory
And
CAB I External
Interface
CcB |
Y
DAB |
v Y
Peripherals
DB I Q (Serlal Ports,
Y HPI, etc.)
EAB I .
EB |
EXP Encoder
A A L
X D AlB
Y Y
MUX
T Register On
A
TID|A APCD T|A|B|C D S B|A|C|D
Y YYY YY *V Y Y Vr YYY

an Ctr / \ Sign Ctr / | A@o) | 8@0) | Sign cn/ \Sign Ctr / \, Sign Ctr /

Y Y Y A\ A4
MUX
l Multiplier (17 x 17) l o | | Batrel Shife
ALU(40)
# AlB + ) A A
4 Miuis
Y Y 2 B8
Y
Legend: p MUX
A Accumulator A ¥ S
B Accumulator B 4 Y
C CB Data Bus .
Adder(40) D DB Data Bus z comp > MSwWisw
E EB Data Bus b4 Select
v M MAC Unit i
P PB Program Bus TRN E
| ZERO I SAT I ROUND I S Barrel Shifter 3
T TRegister ¥

U 26 Block Diagram s Insardienieluiavuaves Csx



2.11.4 Global Memory

dMTUMITUULY Multi-Processing F# gy Csx
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ﬁmmmmmiumsﬁmuﬂ

Memory Space (ito19ifumaesudmiudoasdoyaszning Processor Tavedoudaana

BR a2 Ready Global Memory A Memory ﬁ%’ﬂiﬁﬁnwﬂ%’mus'mﬁusw:iN Processor 1@

o dyan BR way

Ready Global Memory T Memory ﬁfﬁ”ﬂ“lﬁ’ﬁms“l%’dms'mf‘fu

3N Processor Mnndwiled e mslFansauiunzin1dIasazan Global Memory

Address Space gnittiseaniiiudiug flodau Local tag Global 1ud9Y Local vwwgnldauly

WLH’VWWI?NLLEJﬂ?Jﬁ'S“’i]"Iﬂﬂ‘uuﬁ“"luﬁ’)u Global ‘ﬂ“‘i‘]ﬂWi’)ﬂﬂ@@f‘fﬂﬂﬁﬂuﬂU Processor mauq

2.11.5 BUNAABIVNA Space

k4

C5x HHUNTOI5Y

gunsal VO 9199 64K 16 bit 171 Digital — to — Analog ( D-A)
Memory — Mapped Core Processor Register
Name Address Description
Dec Hex
---------- 0.3 0-3 Reserved
IMR 4 4 Interrupt Mask Register
GREG 5 S Global Memory Allocation Register
IFR 6 6 Interrupt Flag Register
PMST 7 7 Processor Mode Status Register
RPTC 8 8 Repeat Counter Register
BRCR 9 9 Block Repeat Counter Register
PASR 10 A ) Block Repeat Program Address Start
Register
PAER 11 B Block Repeat Program Address End
Register
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TREGO 12 C Temporary Register Use for
Multiplicand
TREGI 13 D Temporary Register Use for Dynamic
Shift Count (5 bits only)
TREG2 14 E Temporary Register Use as Bit pointer
In Dynamic Bit Test(4 bits only)
DBMR 15 F Dynamic Bit Manipulation Register
ARO 16 10 Auxiliary Register Zero
ARl 17 1 Auxiliary Register One
AR2 18 12 Auxiliary Register Two
AR3 19 13 Auxiliary Register Three
AR4 20 14 Auxiliary Register Four
ARS 21 15 Auxiliary Register Five
AR6 D2 16 Auxiliary Register Six
AR7 23 17 Auxiliary Register Seven
INDEX 24 18 Index Register
ARCR 25 19 Auxiliary Register Compare Register
CBSR1 26 1A Circular Buffer 1 Start Register
CBER1 27 1B Circular Buffer 1 End Register
CBSR2 28 1€ Circular Buffer 2 Start Register
CBER2 29 1D Circular Buffer 2 End Register
CBCR 30 1E - Circular Buffer Control Register
BMAR 31 1F Block Move Address Register
Memory — Mapped Peripheral Register
DRR 32 20 Data Receive Register
DXR 33 21 Data Transmit Register
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SPC 34 22 Serial Port Control Register
---------- 35 23 Reserved
TIM 36 24 Timer Register
PRD 37 25 Period Register
TCR 38 26 Timer Control Register
------------- 39 27 Reserved
PDWSR 40 28 Program/Data S/W Wait-State Register
LOWSR 41 . 29 I/O S/W Wait-State Register
CWSR 42 2A S/W Wait-State Control Register
-------------- 43-47 2B-2F Reserved
TRCV 48 30 TDM Data Receive Register
TDXR 49 31 TDM Transmit Data Register
TSPC 50 32 TDM Serial Port Control Register
TCSR 51 33 TDM Channel Select Register
TRTA 52 34 TDM Receive/Transmit Address
Register
TRAD 53 35 TDM Received Address Register
Name Address Description
Dec Hex
------------- 54-179 36 —4F Reserved
Memory — Mapped I/O Ports
PAO 80 50 I/O Port 50h
‘PA1 81 51 I/O Port 51h
PA2 82 52 I/O Port 52h
PA3 83 53 I/O Port 53h
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PA4 84 54 I/O Port 54h
PAS 85 55 I/O Port 555h
PA6 86 56 I/O Port 56h
PA7 87 57 I/O Port 57h
PA8 88 58 I/O Port 58h
PA9S 89 59 I/O Port 59h
PA10 90 SA I/O Port SAh
PA1l 91 X8 I/O Port 5Bh
PA12 92 53 1/O Port 5Ch
PA13 93 5D 1/0O Port 5Dh
PA14 94 SE I/O Port SEh
PA1S 95 oL I/0 Port SFh

3191 2-4 Memory — Mapped Register And I/O Ports

;4 v
MINNUARABNY Parallel / Data Memory uauf 15a11vee VO WYNUYNDBNAIN

Program / Data Memory @2uda/a/18i IS Port lauAS1MIU 65536 Ports eransasinaiu'lddae

v
o o

AN IN e OUT

16 Address 910 64 K I/O Port 3¢90 Mapped AUUNUNVYBY Data Memory ¥ 1o

Port duNsnWUNIEs I IddIofids IN uaz OUT wuiRafiumsiszunanadidaduiiog

¥ L 1
Mulu Data Space AR29619A0 1T F90TU10MTONAUNUVY Direct Address Li®

Mmanenuglnsel 7o Tudumia sih

2.11.6 _Software Application
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Csx Uatogiuuy Source Code 1 Compatible iU Clx taz C2x uaziilnseadd
ﬁmmﬁmﬁ"aﬁuﬂ';aﬂs:?mﬁn1w‘1umsﬁmuuazmi‘h’f’am"lﬁ'ﬂ%’nmnmﬂ?iyu gaddaluy
CSx %zﬁnﬁuﬁmﬁasaﬁu Hardware S’mﬁuﬁumim Data Movement 148i% Memory Mapped
Register 523 11/8458451 Parallel Logic Unit (PLU) tfiems¥ia1ufeasundiasmans Boolean ,
32 bit Accumulator Buffer U8 register 11985 UUINTAT Interrupt 11184910 On-Chip
DARAM

1. Processor Initialization

newhimsyszuaana Algorithm  Haawusufufiesdeatnuamisudusien i
Processor 1atia'lUn1s nitlalization %:ﬂizﬁmﬂﬂ'izwﬁqmﬂmsﬁﬁms Reset IAgnaaiins
Reset 1/d3 IPTR bit Y84 PMST 3¢90 Clear ﬁuﬁaﬂu Vector 911N1T Mapping ‘ﬂzéJblﬂﬁ Page 0 U84
fiud Program Memory c?aﬁyuﬁﬁaﬂd1ﬂﬂﬂﬂﬂﬁxgé'aussqﬁ1é'}’q Branch o3 lWsdumiisves
Initialization Routine &34 11 ﬁardware 221M3 Disable Interrupt Tagdaluia Taseadaves
Processor HA9910 Reset ‘ﬁ‘%ﬁlmﬁ'lﬂﬁ Initialization Tﬁﬁ'lﬁudff’m@hmﬁwia'lﬂf:

Memory-Mapped (L8¢ Peripheral Control Register
Interrupt Structure (INTM)

Mode Control (OVM,SXM,PM,A VIX,NDX,TRM)
Memory Control (RAM,0VLY,CNF)

Auxiliary Register 410¢ Auxiliary Pointer (ARP)
Data Memory Page Pointer (DP)

1a U‘ﬁ OVM (Overflow Mode), TC (Test/Control Flax), IMR (Interrupt Mask
Register),Auxiliary Register Pointer(ARP),Auxiliary Register Pointer Buffer (ARB) t/ag Data

Memory Page Pointer (DP) ‘lﬁﬁ’m'ﬁmﬁ Initial JHu¥a9i1ANS Reset

2. Interrupt
Csx Usznou'lUAne External Maskable Interrupt 914U 4 109 Ine Non-Maskable
a 2 Wyg Yo ¢ " & uy A a
Interrupt Bgoena 13l ugUnsalnienen uazdadl Interrupt Mol F9'l4uA Interrupt i
910 Serial Port, Timer LA Interupt MAAIN Software IUAIFS  Interrupt 8u'l&un
INTR,TRAP Loz NMI

Csx Hanuaunsnlunmsade Software Interrupt 1alFf1de INTR  @a0zsi 180
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@910 32 Interrupt Service Routine $1n15U3M5 Interrupt TAgfi 20 ISR Qﬂﬂﬂﬂ"é’tﬁau‘?ms
1A External Interrupt, Peripheral Interrupt wazaau B3 lueuinn dau Interrupt Vector ﬁ
miedn 12 Location annsonivly1518Taodidon Program lufida INTR  awnsadng
Interrupt Glﬂ“]ﬁ'ligl}mﬂclu 32 Location

Context Saving (18 Restoring Function ‘ﬂzﬁ%ﬂmﬁ@ Interrupt Trap N Execute Qe
8 Deep Hardware Stack 92qn1dfiiteifiun Address fingdoendumhaudendeninmsusns
M3 Interrupt (3 vAUG0UZ000E §etTiozi One Deep Stack ( 138 Shadow Register) (fioifi1l

v
ANYDIUARY Register Aan 1171

ACC Accumulator

PREG Product Register

STO Status Register 0 (INTM not restored)
ST1 . Status Register 1 (XF not restored)
PMST Processor Mode Status Register
TERGO Temporary Register for Multiplier
TREG1 Temporary Register for Shift count
TREG2 Temporary Register for Bit test

INDX Indirect Address Index Register
ARCR Auxiliary Register compare Register

9
o £%

Lﬁﬁl‘lﬁ?ﬂﬁtyiy’lm Interrupt Trap Register NHUAISHN Push 99UU One-Deep Stack

14 1 '
I8¢ Shadow Register (ia1Haggn POP (121In15AA11N Interrupt A96R174 RET1 ¥58 RETE

3. Software Stack
C5x il Hardware Stack 71811311491 8 Deep awfuiie 14l umsifum

Address Tua2¥11115 Subroutine 4182 Interrupt

MT PUSH a2 POP  Imsiiuanuansavesddeiuuidusidealnysn

3
o o

A1ae1dLn PSHD taz POPD ¥11¥ Stack @13150 Store 1182 Recover 14310 Data Memory (ii®
v [
1l Stack gnldlianua 7 mwasiima@eoum Stack ivaslUdnuinaii 2 a Taefiaumdaly
) d? o o ~ Y o
90 POP Auinduuiezdoalimsvny Stack

4 o o < ' o o =
(iieea1ndda Call 19 Stack Tumsifiusn Program Counter A% BACC 32y
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Usglomilumsdig Main Program lag'lusuiudeufiuAwes Program Counter ‘131w

Memory

4. Logical and Arithmetic Operations
PLU vzevhlvnsdeinudoyadiulifs Data Memory 1181 ag'liidana
nsenuaemnely Accumulator %38  Product Register 1lfiannsandeudneatlyss
aumislannielu Data Memory 18 1atasa8y Source Operand
csx Usznev lududeuludien iensastsdendeuiiaznss Taa luvinTalsunsy
duquudanen 13 deu'ly Tasrunsanageuisdazion lvnionagouden luianiulg
Tavl¥ds CCRETC,XC 1tas BCND
Search Algorithm @20f1d8 CRGT 820015 198149 CRGT gz RPTB.  151eu1sndng
mfgeqAn1uTH Data Block tazdumisveaiu’ld asmmdigannsaldiids crLT du

mldludnuazifoaiv

5. Matrix Multiplication Using Nested Loops

Csx U109 3 Ade Masnfio RPT ( Single-Instruction Repeat) 1315031181

V.;J:Lly o

@391 1A n A9 RPTB ( Repeat Block) MUAeTHIY Loop nnelinelu BRCR Register

v [
o v

d2UR1¥9 BANZ (Branch if AR Not Zero) HuBnfidefimunsafmimuaiiuiy loop 14 Iaeld

Auxiliary Register

6. Circular Buffers

Circular Addressing Li‘luﬁﬁaﬁwﬁaﬂu‘gﬂﬁm’ﬁmm C5x  MISHIULDY
Convolution, Correlation 1@¥ FIR Filter mmsaﬁmu"lﬁi%mﬂ%' circular Buffer n1aly
Memory C5x 1015504505 IUIULABIT IR 2 Buffer Tan1d Auxiliary Register
Taod CBSR1,CBSR2,CBER1,CBER? it CBCR ﬁ?ﬁﬁ?‘ﬁkﬂu Memory — Mapped Register “71
AIVANNTNIIUYBY Circular Buffer —

TavreuflazFunheniazdoading load M1 Address Guduiazgaoga

s . o ; Yo o 8
1u Buffer Register L1 Auxiliary Register il Pointer 9£ABININTT Initial A1AY
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7. Extended-Precision Arithmetic

a v ° . o : °
MIAUNTIEHAAY,MIAUIY Floating-Point H3DNITHIUDUND10TIAWS

R.

I~ o a 1 T 4
unezdealdfuaviitiannnnnd 32 bit iffesan Csx 511 16/32 bit Fixed — Point Processor

v
Aatiu Tumsiuiudadeeofemsuene bit 828 Software K198 1UN15H19TY
7.1 M3

Ao W ' £ =
fifndalunisldnu wu MAC MACD MPY dagiinihiilumsgauavuy

]
=

16 bit azHadn i Idannsinam szdivin 32 bit 13010711 PREG (Product Register)
7.2 M5HIS
= M 9/ [ [~ o W :’l
iddelumsldau wu suB  suBc Wumdslumsavnatsnass Taoms
v v 3/ v
fmualidauazdmstisuduuin 16 bit azsimsausianug 16 a5 1dr5uiummans i
#uua 16 bit 13Tunsed19vea ACC ( accumulator) tazifiudn 16 bit 3ludiuniauuveg
' 0 3 ¥ '
Acc msldfiia SUBC ilademsaumaisqnss Mnvzgnivasunseiwamsgnaveuy
nua udaldoudumay lunsii i itmeeuilisduaudmisezgnifeudh ldumuiily
& o 1 q’ll @ :/l [y 9 —: L < Yo o
ASIANYRY ACC  msmisfinanuiudiifavaimsezdealinudunan  Taslddida

Absolute

2.12 REGISTER fidfigyimuaaeusiisialy Csx
o ) o z Q/ A
MINNUVBINAIT A INVLYANIMUA IAY Register NIMNA 4 §3 AB STO,ST1,CBCR
= ' a o a Yy d a = ¥ . &
oz PMST maifasuntlasen msdou uazgmsinuveady 1ilelimsSenls subroutine 1iso
. 14

oans interrupt Ty Register PMST 1tag CBCR %zag‘lu Data Memory ﬂdﬁuﬁdgﬂﬂizﬁ‘l
Tay ALU wag PLU

daumly STo wag STI ssgnilounazeulasfida LST awdidyliansa@on
uazeuviley PMST i CBCR lauafmids LST ‘Wansasmua Bit INT™M 18uelafivg

nuag s l¥miida SETC, CLRC oIl 1 uaz 0 Jdaudidy
STO (status register 0) A 16 Un

15 14 13 12 11 10 9 8 0

APR oV OoVM 1 INTM DP
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v ]
ARP Auxiliary Register Pointer 3 bit 1HUf1% Register AR (W0 1411n15819 Address
4 ° 1 1 a =1
UUY indirect (1Y M IIAVA 1D ARP A1U99 ARP wuvzgninuly ARB lag
lu ARP  @wsanldouldvarennlas  msuwlfousn  Bersunses

memory YBIHAWAITIHTBAITI MAR

y
a

3 ¥ [

oV Overflow Flag bit 92114 1 iiieiian1s Overflow 4ufi ALU annsaiasiaiios
(T 1 §20/1d9 BOND 50 LST

OVM Overflow Mode bit thﬂu 1 923IM15 check N154A8 Overflow 910 Time QL
Counter 4281315017164 SETC CLRC uag LST fnsilaouulass bit 5

9
14
1 Y

INTM Interrupt Bit Mode e bit T3 0 DEAVGLRE Interrupt (111 Non-Maskable 11
& 4 D YA o v &
Wuiimnsaiula uaedlu 1 99 Interrupt 9zansainn'ld Tadie

v [ 0

MMy Reset  bit Ty 1 dwnsedinsalseuwlassisidadae
SETC,CLRC t¥ilou bit 819 u liamnsalddids LsT fu bit 5118 Iaons
1ne Interrupt Maskable vzt bit Tl o gaziielinig Interrupt Service
Routine #8814 RETE 2&¥i11%7 bit naoiiy 1

DP Data Memory Page Pointer 19 bit ITuilvzdiuam 7 bit Tudrdelumsda

Y I

Memory L1 Direct 1a¢ 9 bit fivziilu MSB 1un15819 - Memory %43 16 bit

miansaasuaslasiide LDP useerulnosids LST

ST1 ( Status Register 1) Hva 16 On

1514 13 12 11 10 9 8 7 6 5 4 3 2 1

ARB CNF | TC |SXM |C I |1 |HM |1 |XF |1 1 PM

ARB Auxiliary Register Pointer Buffer 1 U@ muan1d15eaues ARP
CNF On-Chip RAM Configuration Control Bit 8131 0 uanad1 RAM auisaiiiv

v
@ S| ' '
1403 Program g Data duilu 1 usasdt RAM ifudiuves Program



TC

SXM

HM

PM

15
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fissedafen ansoanszindleA1de SETC,CLRC,LST#1 e RESET v
o

Test Control/flag Bit a8 bit ANTAUHAYBY ALU iag PLU 1un15 Test bit
msmauvesTnesiinadesids BITT,CMPR,CPL,OPL,NORM g XPL
TC=0 floldfids CLRC TC TC=1 e 1dd1da SETC TC

Sign Extension Mode 923iHaRBIAT0IMLIBNISNTLRINNATAMAAT SXM = 1
wiimsdnnseunieamnenunadinmanilasfida CLRC SXM SXM = 0
wlimilafuniosmuionendamanslasfada SETC SXM

Carry Bit Ravinnsnssinadiamansnimsty msnalumssiuia
C=0 iioravesmsantianistunierasinmsuani luviliifa carry bit 1ag
T¥f1de CLRC € C=1 tilonavsenisuanifianisng wienavesnsaudi lilifa
mstuTaolddade SETC €

Hold Mode BitHM =0 Lﬁﬂﬁl‘i’f}ﬁ1§\1 CLRC HM 903z lu Program Memory
dounvuaudahimsiganihnsiadesudyynniovenldify  high
impedance HM = 1 tio19%1d1 SETC HM nganszIinogIdIiims
active U1 hold

XF Pin Status Bit [Jusmaasaniyzyedsn  XE munsanluaugilnsaime
won XF=0 iiie1981ds CLRC XF XF = 1 iieldfida SETC XF Tumsnseiin
interrupt a¢ s ushdaiils &l interrupt Routine 3MIAUAUAUNE
M3 Return HA9NT interrupt

Product Shift Mode t¢fmuaiou lvmafunansnnudeeziing shitt niel
dufln 00 wagmg hifin1s shift duflu o1 wagaezfinng shift left 11 1 G én

{11 waguagiinis shift left 11 4 Saudainisunu LSB dv 0 dudhu 11

'
g =1

Hagaaziinmg shift left 11 6 bit axiinansdiniinsinuan1uds Data Memory

A28 T30 L‘ldlﬁluﬁﬂﬁlﬁTﬁ"ﬁ SPM i1ag LST#1

CBCR (Circular Buffer Control Register)

XXXX

CENB?2 CAR2 CENBI1 CARI1




CBSR1

CBERI

CBSR2

CBER2

CENBI

CENB2

CARI1
CAR2
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Fhistamesvina 16 9a IfuadumUweaRTaISUGUY4 Circular Buffer
#1
d| aa 4 a Ja 1. o v ) -
dhiitawmesvina 16 da  lwfvdiduvieamsganioues  Circular
Buffer#1

aa d a Yy d 1 o 1 a 9 .
hisdamesving 16 9a IMAumdurwea@saSUAUYeY  Circular
Buffer#2
I~{ én J a Y e, 1 LY "
dusvmaesving 16 dn  HAvmdumiseamsaqaiieouss  Circular
Buffer#2
Circular Buffer 1 ‘ﬁmuﬁ 1 uaz"hiﬁmuﬁ 0
Circular Buffer 2 1197149 1 tag liviaus o

Y .

SvanesveuMYaueaAs a1y Circular Buffer 1 (AR0-AR7)

Sapossaumyueninsa 1y Circular Buffer 2 (ARO-AR7)

73519970 Circular Buffer 11 TMS320c50 ainsanald laesmuauanias asuay

AU UALDAL

-7 L% A
aladanite)

T i4
ATAGATY FIIZARBIMNUATIAINOTTAVTAWNUNBAIATE ( ARO §19 AR7

PMST (Processor Mode Status Register)

10 9

8 7 6 5 4 3 2 1 0

IPTR 0

0|0 |AVIS |0 [OVLY |RAM | MP/MC | NDX | TRM | BRAF

IPTR

AVIS

OVLY

[
=1

Interrupt vector pointer bits L‘ﬂu‘ﬁﬂﬂi‘%’ﬁﬁ%’mﬂaﬂi{ Vector ﬁaejmaiuua ALy e
Tu Program memory

Lﬂuﬁﬂﬁﬁmuﬂiﬁ) enable/disal_)le program address mMeoluueaiiy address pins
AvVIs=1 sglsifinsdoulasvesvuennsa iefinmsduenas aniely
AVIS=0 msfavuutasniolu wnaasiivuennsa ‘

Ram Over Bit f9e#1MIfMua RAM driidmsuiiuTsunsueaanse

o Y Y
Mnua lad1een3 19
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CNF | OVLY DARAM B0 DARAM B1 DARAM | SARAM OFF-chip
B2

0 0 100h-2FFh 300h-4FFh 60h-7Fh = 800h-FFFFh

0 1 100h-2FFh 300h-4FFh 60h-7Fh 800h- 2C00h-
2BFFh FFFFh

1 0 - 300h-4FFh 60h-7Fh = 800h-FFFFh

1 1 = 300h-4FFh 60h-7Fh 800h- 2C0O0h-
2BFFh FFFFh

MM31971 2-5 Local Data Memory Configure Control

' v 2
RAM tliodiaildiu 1 szimmuald RaM melududgvuvesmsiiuldsunsy §udlv o

221119 ennsouaaansld RAM daais19

OVLY RAM ON-chip SARAM CONFIGURATION
0 0 Disabled
0 1 Mapped into program space
1 0 Mapped into data space
1 1 Mapped into both program and data space

M15199 2-6 On-chip Single-Access RAM Configuration Control

. . LA = v A
MP/MC Microprocessor/Microcomputer Bit LM@L‘T]‘L! 0 ﬂzumsﬁl‘v ROM m&“lumand]u 1
(=1 9 1 dy :/J
vz 1ulins 14 RoM melu Tasezeuanuz9nutilums Reset asausnain
v v
Y] o 1 [~
1UN15 Reset AS0 1vg luitluma
. y o
NDX Enable Extra Index Register g 0 9z IuTHuaAn3919 Address 1111
< B S o 4 g4 qu Y .
indirect MuilpUAVATZRA C2x HINADIHIUNTO1S  Address LU Indirect
. A =t =) 1 9 1 q’: 1
UUY Indexing #w5oMsiSounoua1 AR lamwiz ARO winiu ualums
° o 9 4 ° y (Y
191U V8 C5x waHsom lanuaiion mualy bit Sty 1 lasezisiu o

11/9%11n015 Reset
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TRM Enable Multiple TERGs (iJ# bit f1114ANTH191UY8S TREG TREG TREG 1%%
mamluTnuaduafeduiiu o ssiouInuafimilousy cox Sars 3
Register vinamibufumdaves c2x uaduiu 1 szemsouonly T
Register leazdili Pre-Scaling wiol¥fuda BITT 16100 bit Bozlu o
dieians reset

BRAF Block Repeat Active Flag (U bit Lie¥An159119114989 Block Repeat #4915
1 ifefinmsinenlauiioriims Reset bit Bzl 0

i}

2.13 Register 9UqNidA DY

Software wait-state Register - Tum3 1911 C5x Aefduginsalnvuandiginsaine
woAliMshaNnIIN1s819feves Csx Unwzeyanaseliimsinuvesgilnssintenen
Fearnnsofmua'ldds Software Tagsi Register #1799 1AAMUARNING 390z iifanun 3 §2
flo. PDWSR ( 16 BIT) tag CWSR (5 bit) c?}d PDWSR setiludafmimuanisiie Memory 880
4 Block 9861482 16K ﬁywm Program Memoryll9i¥ Data Memory, #21 LOWSR WAIUAY
Wewun 16 891 CWSR eflufadmua Range U84 Wait State 1A bit Big 114 CWSR 9213y
datvua Tasdudlu 0 vxfnua Wait State wonidly port tae uddudu 1 sximuasiy
block 861902 8k

TAtfi Range 189 Wait State d131505111a 1884 7 Machine Cycle iital¥nsaasefu
gunsaimouenauisonigy 14 1ai1un19v1 Ready

AU bit 14 Register ﬁaamaami‘lu@h [PRIMUA  Wait State 1ﬁ'ﬁqaaadauﬂm
Program 1A% Data ( 111 PDWSR) &9a 111507 18 4 f1084 Wait State Tavaziumes l5deag
nnfitly CRSR Ysznewwulu bit 0 AV 1 wiludifvun Wait State ¥ Program
MEMORY 910%39 Address 000h 14 3fffh yagd1uves 1/0 aunsafmua’ld 2 uuy %’Tuagiﬁu
bit Big 14 CWSR Taufigh bit Big tfiu 0 szifiusadmua 1/0 ﬁuﬁaaﬁu%wqmﬁau memory
1ABA1v89 Wait State UAAZA19290101U CWSR BnA%e MsfMUARIYBY Wait State 10
L‘ﬂumsﬁwﬁuqﬂmnfmﬂuaﬂwhifmz"liiﬁwaﬁu Memory MuTuusingiala

Tagfinmssmuamly CWSR 92 1msAMuAsI¥89 Wait State T IR RS

=
TNN 7
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Tagiidnues bit 19 azlinaden1ves Wait State #aa13197 2-8 (Aosgaiifimualy
PDWSR iaz IOWSR 1lsznoudie)

TAuNAaNT Reset Wait State 90 A19zna10iiiu 7 Machine Cycle a1y Bit Big
ziilu o

N ( Bit Position in CWSR) SPACE
0 Program
1 Data
2 I/O (lower — haif:Port 0-Port7 if BIG =0,0000h-7FFFh if BIG=1
3 /O (lower — haif:Port 8-PortF if BIG =0,8000h-0FFFFh if BIG=1
BIG mode bit

A15199 2-7 M3 199U Bit 8199499 CWSR

Wait-State Field of PDWSR | No of Wait States (CWSR Bit | No of Wait states ( CWSR Bit
or LOWSR (Binary Value) n=0) n=1)

00 _ 0 0

01 1 1

10 2 2

11 3 3

M151971 2-8  ANUFURUTYOIAT Wait State f1UA111 PDWSR (a2 IOWSR

2.14 Register Neny Interrupt

[} d! I

d . @ o Ao W
TumsTdanugunsaisann  Microprocessor  dnmazmsauiidfinedianilsie
Y

] v
f

M3 Interrupt (3198INTIWMFOWVBINST Tnterrupt Tzlinnusudufidesmsudsuas
5 CHE T T I S

MI0BAUUY  Hardware uazms@ouldsunsy Tao C5x i Register fimsifoaiunis

Interrupt  BgNAN8AITI8Y 1131 Register PMST fie IPTR #ldnaifauudafimandn 2 &2

& e oA A a . o
fio IFR uaz IMR Fiinwazidvauaazaanail (@uinswazidsamudnludiuveanissanis

Interrupt)
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IFR Register ( Interrupt Flag Register ) UH1A 9 bit Glu Data Memory LI Memory
Map Register 19 1UMTULAAIADSU09 Maskable Interrupt W49 & Tavazsh 1 e Interrupt
oo Tasawnsads Clear Interrupt v¥11WiTudlu 1 SaluliAuazes Clear sa TuiAiio s
msaeu i Tavezins Clear WioN7 U CPU a¥1adaya 1t Interrupt Acknowledge Tﬂaﬁq

nuavziiy 0 LIJ 1113 Reset i1 bit maq wmmsmmums Interrupt Tu register u%w

t4
v A

ausauaag ldaadl

INT4 TXINT | TRINT | XINT RINT TINT INT3 INT2 INT1

IMR  (Interrupt Mark Register ) U418 9 134 bit 11 Data Memory oty Memory Map
Register (Mlauiy FIR U4 register Moziludasiimuanisleda Interrupt W Tagaiuise

Wounaze 1 ldiviion Data Memory #3oMAuA0I7U Memory Map Register 1514 SAMM
2.15 Register muqumsﬁmmmqﬂnmﬂs’w (Peripheral Interfacing Circuit)

SPC Register ( Serial Port Control Register ) UUIA 16 bit ﬁ‘l%’“lumiﬂmﬂumsﬁwm
Y84 Serial Port ﬁ%:ﬁwﬂﬁﬁwiaf‘i’uqﬂﬂsafmﬂuammuauﬂsﬂﬂﬂ 8¢ 11 IUVBY Memory
Map Register lagiimsmvuanisiausqmiloufy Data Memory uay Memory map
Register ’?]"uq

TCR Register ( Time Control Register)
Tu c5x i Hardware Timer VU9 16 bit 1agl 4 1in pre-scalar @1H150MIUUANT control WU
19 TCR Register #aa0151 Memory Map Register 8131130 1M15:88UN150 14 aSE sUmi oy
i Memory ﬁ’Jhlﬂ

Tﬂﬂﬁﬁmwmsﬁmzmmmﬁmuﬂ"ﬁ‘lu PDR 1iag PSC %1 Timer 92%1013170 Tngiiy
ﬁ\ﬁ’lﬂ“] Machine Cycle Iﬂmﬁ@ﬁﬂﬁﬁ 0 um%wmmsﬁﬂaﬁmmm Interrupt U84 Timer

ﬂJHiJ']Wi’E]iJﬂ‘Uﬂ"ISL‘IJﬂEJuﬂWW'I Tout Iﬂﬂ@ﬂ’i']ﬂﬁﬁﬁ‘ﬂi@ﬂﬁ Interrupt %wﬁlu

Tout=1/t (TDDR+1)(PRD+1)
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SRESET
TRB
PRD TDOR
& v — CLKOUTT
v 2 PSC L TSS
o
Borrow Borrow
:
> TINT
{> > TOUT
JUN 227 pa@q Block Diagram  A15¥N91MU83 Timer 11 C5x

9y
Taga1 PRD 9z enunsn@ouly Register 1 lasasauda1uee TDDR 22910151300 k1y

Register TCR : 3951002188AU84 Register TCR vz ausauaaslddadi

318az108AUDY Register TCR

15-12

11

3-0

=

RESERVED

SOFT

PSC

TRB

TSS

TDDR
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TDDR (Timer Division Down Ratio) Husafimuasasinismis Tasez mansioin
TDDR Ty sec udrvhmsiuaslasvasiiy a2 lifeasua 1y TDDR

TSS (Time Slope Status bit) (HudIfmuANT start stop Y84 timer TSS = 1 92153,
113 stop timer TSS =0 wiums start timer

TRB (Timer reset) ﬂxlﬂuﬁﬁﬁﬁ‘lmiﬁl"ﬁ Reset time éd%%ﬁ’lmﬂﬂﬁﬂﬂ'wm TDDR
TihuTu psc udngimaiulng Taovaize1u bit v2slu 0 aase

PSC zmMnfuaunSesgmumsieues CPU Tagliansasu'lddessin

TfiumgamsihamnenTasas 18 TSS=1

2.16 TMS320C5x DSK Starter Kit

dauﬁﬁaﬂuimwufLflu‘qﬂﬁmmiﬂmnsn d MU N DSP  A52NAaTMS320CS5
Fafludn Digital Processing {aszga Fixed-Point 4511590 A T Analog Interface 1114
vesaiildlun1snaneufiuad psp lugananesiisznoudas

A9UY09  Debugger filsannTdsunsy Tasmsvhud luruma Computer
PC (lnoAnre iU IUNIS TH  Analog Interface 18 TLC 32040 Famelutlsenoudae
Analog to Digital 1182 Digital to Analog Y310 14 43 1 a1a1sa T1sngy MIRNINUVD T
AN Register molu Taofisufadeiy TMS320C5x 11y Serial ﬁgﬁmmqu%’aya i
M3 1)sunsuaIa19q 1y Register

dafididiigafie W DSP TMS320C50 Wudndiuninssuaudu
Lﬁenixﬁwﬂﬁﬁmmuuw{wqqmaﬂﬂsmmiuiﬂamﬂ“lmzﬁd’;uﬂm ROM itay RAM lums
(AU Program 8¢ Data Lﬁ"av‘hmsn’hﬁa'saﬂﬁ'snwsw“lumsﬂizn'mwaﬁ’aumpmuun . Real
Time doald¥aruSwee91/nsalee druvesnisifiy Program tiag Data (10K ram) AUNINWO

@13 Application ¥11ATHYN19A M Signal Processing
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Analog in
Analog out
© TMS320C542 Printer cable
N\
Power supply

Power
5.V Power i Spply connector
supply adapter

cable

PC display for
software and N — |
debugger LS — NN\

g1 2-8 nsaelde1u Board DSK

1 3
1 < =

I~ 1 o W ~ = @ o °
11 Memory Map 1iludundvadndaunieiiisnzasansiunsfuiunneziinms

Y .
=}

= 4” - & o ] o w [l & d'o
@enTdsunsy, Aununs 19 interrupt . saziuR lumsinunilsanudiduandua sy
Tums@oulysunsy
dyw = @ I~ o o
wennnd s mazalnaglumswannlsunsy mazihgenaassdmsums
FuAunsFouimehiuves DSP wosiin - Fw  mdmSudsudumsAnyuaydll
= = 4 o o o Y ' Y a
Program 2961995011 Program nenfumsii llsaudiua1eg (@unse Download &t

Auh WWW.TL.COM) FIUNITAIUYDINTTOITUNITVE10 Hardware cdﬁﬂﬁWM']Sﬂ‘ﬁWulﬁﬁgﬂ’Jﬂ
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= d’ %4
stazPuanNgINUIATINH

g ¢ . ) P
TuTasesauiiiunis19uesa DSP ( Digital Signal Processing) ¥15zgna 9911
aa a ¢ & aa a P 9 ) a T I ..
AInoatlanes FeAvneafawmeiulidlretuvaroria lunazdunuy FIR ( Finite Impulse
. [~ Y
Response Filter) #3041 TIR ( Infinite Impulse Response Filter) ttazenauvuiudinsostlon
@ [} v 3 J dy
adunazsuy ideundud'ld lunsdsegnd l9uesa DSP il vz ldmseenuuulesnyeay
d! dyd 9 A 1 <.
FIR 329950599001 FIR $iiidoReg 3 dsznisfe
) .
1. Wuszuunados (stable)
S| { g a .
2. Wuszuuniluaie (realizable)

3. mwsoeenuuuldidlumlairadn 1841 (linear phase)

Y d &
3.1 JAs9a3 19ameansanas

PC SOFTWARE

ANALOG INPUT P T3

PROM T™MS
ANALOG QUTPLT ————_——D

DSP BOARD

a v s P
UM 3-1 waaslaseaianeansands veelnsany

v o = = o v ~q Yo
ﬁJWﬂIﬂiQajNﬂlf’Jﬁ‘Uaﬁﬂﬁ']f’fnﬂﬁﬂmlﬂutﬂuﬂa@ﬂlﬂ@?ﬁklﬂium@ﬂjgﬂ‘ﬂ DSP 111‘11114

Tpsanudaagli 3-2
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o <
1ATEUD DSP awvdenlaezunsuizdszneudis dyanaeuidend e

1 I3 y { o w 1 { [
HIUNDTNTDIULLUUAME 1 zidarennudvesdaameunn  uazdayie Ty e

q

19 9 o = 4o z 1o @ o <
o3 hilithauuenmileanuiiinu  nmivezdeae lldesulasdyaaeuaeniy
ddmea (ADC) udadelilvszunlszinanadyanuataouae 1 ssuudssanadyg v

aa I o [ a { 1 o w [
A3nea (DSP Processor : TMS320C542) Muziine1danesiuiiiogunseiiudeyadymin

[l
=

QSII < 1 [ 1 Y] aa I~
nniufzdideyadyanuiignisznanauds T Iddiuvensesumlasdyanudiaeaiiue

u

A = @ 9 ) I o < Ay A vy I
wiaen (DAC) riendvudgaudeyandu illudyanaewaenidens waziveliem

be

I o < [ [ E4 ”
wnilludyonueuaenuInIuIzABINIM 1995NT0Id RN IHIT8Y (Low Pass Filter) Hagdz

[ =}

wWadaaanudaen ludssnisosn 1y

[ e7] U

y 4 Y aa ¢ Y 4
ﬂTﬂizU‘UﬂJ’N@]uuuﬂﬂﬂﬁUﬂﬂﬂﬁﬂwcﬁiaﬁﬂ (PC Host) Iﬂﬂﬂgﬂjﬂﬂuﬂ"l\iﬂ'luﬂWﬁLﬂaUu

u q

o o

utlag vazdrdelimaldsunsy swmuaansuduae Tulsiseaas

Output
Input

Signal

fnalo9 s A/D}> DSPR+ D/Af> o9

filter

511 32 uden laozunsuvegszan DSP Mlylulnseay

d d
3.2 Twazosamamua s

A Y dyd a 1 £ Py '
Lu@\iﬂaﬂiﬂﬁﬂﬂwuulﬂuﬂWﬁi’Jf’)ﬂLﬂJ’Uﬂ\?ﬂﬁﬂi@\?“ﬁuﬂ@'ﬁjﬂ e soasuaIm g

a o Y = a i o A
UINv T GU’{’N’Niliﬂii’Nllﬂ muﬂmﬂaau%umamwsﬂim,miLﬂaaummaﬂmammzauq

<3| Vv =

o o 12 o ' o ot ' & ' I 1
39 umadﬂﬂmﬂmmmumi‘mammm @Q‘ﬁﬂﬁﬂ?iﬂ FIZUVIDO MUY 2 ﬁ?‘hlﬁ'@

Dh

' ° a 4
l. dyulsunsuaiudamos uu PC

[ o a J .
2. arulsunsumuames Uy TMS
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3.2.1 Tsunsudmuiufamesuy PC

mseenuu FIR Mhuld iz aunsvesnonligdu 44 ( Convolution Sum)
N-1
y(n) =7 hlk)x(n- k) G.D
k=0

{ [~ a v J ~
Tae h(n), n=0,1,....N-1 ilumsaeuauesduad (Impulse response) UBIIIVINTOINIT VL
PBNLUY AOUBUITIABIMIHUAMI ADUAMBIANA ( Frequency response) Y843995ATDI L3

LBOAULUNDU A8
A 20 R ¢ (3.2)
n=0

VNV (3.2) HMUNTHIAVDIN TABUAUBIAIIND '/‘/(e/‘”)luazmma woe A(e”) 14

(il
H(Ee") = f - aw ;20 (3.3)

TUMINT h(n) azansoulseonl@dlay

h(n) = h(N-1-n) ; 0SnEN-1

f3-o, OL=(N-1)/2 Favzfunmamuas
inay h(n) =-h(N-1-n) - 0<n<N-1
B==7r/2 10z oL = (N-1)2 vy bimmnas

a ' Y o
INNITHIITUINTO DDLUV N h(n) I@EJOLGBLL‘U‘Uﬁ'iJiJW]iﬂgﬁﬂﬂﬁﬂiu’Jmﬂﬁﬁﬁ 50 %
[l o o 2 = 9 aca a 1 ad Y .
@auﬂumu‘aammmm FIR EDWL‘IJ‘H@ENL‘ﬂWﬁ%J’ I5NTENIT ITHUINN  (window
A o Yo ANV w ~ Y v o a ~ & 9
method) 111 liAINT0e NlAumnsoanlndifsanudinses Tugauaamniga ganis 1y

WI935 dataadlua1inai 3-1
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Bartlett _ZL(_‘)</7</V_1
N-1"""" 2
2__2/7_,/V~1 <ns<N-1

N-1
Hanning 05(1 _ COS( 27 jj
N-1
Hamming 0.54 — 0.46 COS( 27 j
NV —
Blackman 04205 COS( 27 j+ 0.08 COS( 477 j
N~ V-
Kaiser i

z ,b’\/l —(1 —%]
z,14]

I ifudniledduudiag (Bessel function) Suduf 0

AN 3-1 LARINI YA

o v a i@ ! % d‘
NMIDONIULADININUAGINTBIIVURANAR H (e ) Aow 131 3-3

Hyte )

-0~ [oR

Lowpass Filter

H.(e )

- -0 O oy
Hihgpass filter

H D(e'lc))

i
|

-0, -0 of

Bandpass Filter

QN

-0 -Oc iz @] S

€

Band Reject Filter

JUN 33 LAAIAUANTAUBIAINTOIRANAAILIUAING
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o Y Qdy a
Tagfimua 1ty gil@uuniye (unity magnitude) (=1)

w14
. PR o] < o,
Hple? )= (3.4
0 ;wc(\a)l <7
Iﬂﬂ‘ﬁ (@, = Corner Frequency 1319¢11 h(n) 18910
1 > i wrn
h () =— j H (e”)e™ dw (3.5)
2z 2

o o o 1 L o o ° o
1311 h(n) mgﬂuﬁmmwu@m N Lﬁ@‘l’lﬂﬁ}ﬂﬁﬂi@Uﬂq1Jﬂ?iﬂ?ﬂ?iﬂﬂ?iﬂ?ﬂ?ﬂ!ﬂﬁﬂ?‘i—nm

ey h,(r7) O<n<N-1 -
Vo : Otherwise '
N -1
Az e

Ed

ad A =1 [ A A o o a L~ =% 1
5HeSena1 mslesau Iad sadmua ldiansuauIad 5y win) szwoulnyla
h(n) = hy(n).w(n) (3.7)

Some - symmetric - function over 0<n<N-1
0 : Otherwise

w(n) = {

TumsesnuuuInEen win) Aunsaaneudy 1M (stopband) T1uniuiiola

v T d‘
N13981491N 3.1
' v
o a A v a "
PONLVUI995NT04 Tadadame s NIoAI1Hu1as (sampling rate) = § kHz

E4

ANUDNEIAY ;8 kHZ

WIWIUANUD: 0 — | kHz
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YINYA: 1.4 -4 kHz
nmyaanoudy I luyIMYa : 50 dB
= o a0 q 9 o ' SO Y yy
1NN1eH 32 sz hmsimnlimsaaneudyanalugiarga U1 50 dBagly wn) 14
& 2 A < A A Y Y 1 2
ionenis wie tuaauuy Tuntiaenlyninamateuie

[ ' v E4
mldanuainldouudas 9ngUfnaasdiaaed

IAml

WA

l
l
|
|
|
l

50 -50dB

Vi

l
l
I
!
|
|

L1k 8 w(kHz

~ 27(L.4kHz ~ 1KHZ)

—ONTT
8AHz
Wt 1aved N R 1F 210mIng
fh\ 6.67 p 6.6 66
Ax 0.1r
Gavziaond N = 67 (auunas) Lazasld
g V-1 a3
2
_ (kHz +1.4KHZ)
AUIUM De = 8kHz
=0.37
TRE A o)
H,(e”") = {6’/33’” , (u; <0.3w
0 037w
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sin[0.37(/7 - 33))
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_ sin[0.3(77 - 33)]
1) = = 38

frualid wn) = 0.54-0.46c0s(2TTn/66) 0<n<66

Aadiy= (71— 33)

0.54 - 0.46 cos(27z77/60] ;0 </7<66

111 h(n) 1151 unsAINUYN PC tfiev1AT h(n) 71 0<Sn<66 #991514

Filter Length = 67

h(0)=-2.384527E-04 =h(66)
h(1)=-7.765305E-04 =h(65)
h(2)=-7.336193E-04 =h(64)
h(3)=-3.645995E-09 =h(63)
h(4)= 1.002993E-03 =h(62)
h(5)= 1.4178 15E-03 =h(61)
h(6)= 5.574883E-04 =h(60)
h(7)=-1.283883E=03 =h(59)
h(8)=-2.636652E-03 =h(58)
h(9)=-2.384527E-03 =h(57)
h(10)=1.168261E-03 =h(56)
h(11)=4.265746E-03 =h(55)
h(12)=4.278595E-03 =h(54)
h(13)=1.676480E-08 =h(53)
h(14)=-5.849049E-03 =h(52)
h(15)=-7.980914E-03 =h(51)

h(16)=-2.997856E-03 =h(50)

h(17)=6.570477E-03 =h(49)
h(18)=1.284836E-02 =h(48)
h(19)=8.665973E-03 =h(47)
h(20)=-5.224195E-03 =h(46)
h(21)=-1.844362E-02 =h(45)
h(22)=-1.802628E-02 =h(44)
h(23)=-3.472296E-08 =h(43)
h(24)=2.407036E-02 =h(42)
h(25)=3.303238E-02 =h(41)
h(26)=1.266898E-02 =h(40)
h(27)=-2.890585E-02 =h(39)
h(28)=-6.040657E-02 =h(38)
h(29)=-4.523324E-02 =h(37)
h(30)=3.217674E-02 =h(36)
h(31)=1.501070E-01 =h(35)
h(32)=2.569817E-01 =h(34)

h(33)=3.000000E-01 =h(33)

A9 LAR S AdulIzanTuewInsed lualed1an 3.1
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o o § s o4 & ' &
T5UNSNVY PC 928amsiRuaInsod hin) edeliuesamnuitlumiioniusa
9y a A o @ o 1w a J
Yoyavea TMS dnit dwmsulsunsumsmuinm mdulse@nsved hin) Tadwma)
& 9 =1 o ~ XK 9 o I~
11199910V ABIUAMTUAAINAVDIAINTDY NBONLVVNT  IADININITWaBANT IV
~ I~ 1 HO)
HOADUEUDIAIND IAsNADA 2 INMIMIAI0Y H (¢ )
A v o o Y A o Y 2
Mo liMIfIIMILaZeeNUIUEINTod 1 aHansuaueInti mua Butueudy 51
a a 4 . da I'd Y o w Il
7on1435 1A ( window methods) Tastaanld lawasiuTad :1ndedinanan
- a3 vea THAUNEN (main lobe) 1A5AINAT 1/N 111899318 1999A15000
Y YA d‘ z:; 1 9 9) 1
HuVANIea IR HLo VW AsuAINDA AL ABe)Y N A1
- mvavesInand Gide lobe) ThlAngnaduu KA UALBIANE Ty
1 ldgl (K a a g 9/
ANAT N uaruedNuYHave I ulatn 1y
v v
fariumsesnuuudingea tinaaneululnuvgatiooige (minimum stopband
M E /4 o Y £l A 3y a a <0 Y
attenuation) A1UABINTO1IN 1A IAdABIABN IFYHAVDIIN 1A MU d Y
4 [
lawes (J.F. Kaiser) JsHafdumsandonsanauunudng (prolate spheroidal
o a 1 { a P va {
function) WWhMsUszdua malade 1daulaniaumananiaon (rade of)—uos
v o 1 =1 a 7 \§ Y] 4 [ 1
Traunanfumvavesivaudng Tastivisiimes Weamiunuiedsumuialvaudng
A =1 [ 1 [ 9y
desuiumuaved aunan 1
o a Jd 3| v o wa '
mseenutiy Tauiallwisiiees O, waz O, WuarhinuanuauaveImIvIagn
A [} o w : o Y < 1
AU ULV (pass band) 1o UYgaA (stop band) AINAIAU Mmrualy A, Wumaue

A ' S ' Y A < ' :Y
ﬂl@ﬁgﬂﬂﬂuiulmUNWU A, uJumaﬂmauclmzmﬁqﬂuawqﬂ Hae B, WHAINNUNI VDALY

= IS Y v dy
Lﬂaﬂuamumm%u%mu
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(1+§ ):l
A =20log ~——2%
? {1—@;

A, =-20logJ,
B, =@, @,
EY aq Y I 1 A 1 Y
dauyAld A uag A Wimvinavesgaaauluuoudu uaglimaanauluuey
' Y E4
WgatiosNgaTHUADUNToR MDD
a w 79 ¥ a ¢ o
1) WIHEARUAUBIDUWAL h(n) Tavstszynd lvoynsuilsiwes AuNanay
AUDIYANARAAD

i@,

() =1

=0 ;a)c<|wl<5)2i

\ Pp O,

2) 1HeNMNNMDIIN A,<A, uaz A>A* Tagiden
6=min(6},,65)
3) Mwaunl A aen 0=0,=0,
4) Henwsines oL
O=0 i A,<21
= 0.5842(A.-21)"" + 0.07886(A 21) " kiip 21 <A <50
—0.1102(A,8.7) i A >50

5) @enmsimes D Waoandeany

D =0.9222 oA <21
A, —7.95 4
=< 19 A > 21
14.36
6) fudum N ifluaudiidige
w D
N>—+1

73

o G 1 B N -
7.) MUY h(n) = h(n) w(n) @MY /7 < %

[ 1 v =1 I~
8) Wendume Teuusadinse oty

(wW-1)/2
H(w) = h(0)+2 > /h(n)cos2nft

71=1
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322 Msauadamesuy TMS

ieann TUsunsuuu TMS deadlueasnud voIdd TMS320C542 Fallsunsuos

o Y [ o "o
fvua ae Tasdumsiiamaeu Tagsu minauns

(/) = /fbx,\f(/— k) N30
V() = byx(N)+ bx(7 =1) + Hyx(7 = 2) + byx (7 =3) + ...+ Dy X (7 = (N -1))

I~ [ a QJ & o -
b . HudulszanFued9950599 FIA1UIAULIIN PC lums)asu

N1

Tag? byb,,..

7 v
a a

o < = T oW (Y : o { 3
wlasgduuuvesiinsesnuldounamdulssansmniu Fezimsnlaonlauu pciflums
' 1 ' [ a [ s g y
Ay I5au daudayn s Buwn x(-k) 91 5U11910 TLC320AC01C Fuiu995 Mo

v v
souuvemaen Taohmuandusulas 18 (£19.2kHz)

IS

dnsuTdsunsuilds naomaaaudulnadimsa 1dae s1a 3-4

£l
START

/

ARL x(n)
Loop = N-1
Y(n)=0

/

Set up Interrupt
IMR = 12H

¢

/

Get Data From
Serial Port

Y

for k=0;k<N-1, k++
Coeff (k) x x(n-k)

‘ Output = Y(n)

Y
/

/4 ;

/
/  SendDatato

/' Serial Port

.|

= s o 5 =q Yo Y .
U7 3-4 waasiviadmniavesT)sunsunlsmuindingesuu TMS
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TudruveeisunTuDU TMS320C542 RRRRIRE-C 2]
1) Talsunsumsfuuamisudu (Initialization Processor) TMS320C542
%) Tisunsumsfmuasuiudy (Initialization) TLC320AC01C
3 Tusunsuaoulagiu
4) TlsunsuSu/ds Yoy Parallel Port
5) Iﬂiuﬂﬁmmﬂumaauﬁﬁ"& ( Test Command)

o ° a o3| Y] a Yo A
ﬂWﬂIﬂﬁLlﬂﬁN‘VNW‘JJﬂ ﬁ’]iﬂﬁmrﬂiJ']L"UfJuL‘lIUI‘lIﬁllﬂﬁuﬂaﬂlla&’@ﬁﬂ’]ﬂllﬂﬂﬁu

Trla3ssa ( Flow Chart) Ta/sunsuvian

START
A

Initializtion
TMS320C542

A

Intialization TLC32040 ‘

A

Status Initialize
Command = Wait

Command —Wait ?

Convolution

v

Convolution Program
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Tysunsuusmsdumessne

START

Disable Interrupt

'

Get Command

v

Test Command

v

Enable Interrupt

( Rate )

4 a o a 1 gy J a T
ifipann1Famens sudl lumsAadenunesnoynsy ¥8IRBURIUANDSHIUNI RS232
$ a Jo 7 IR 3w v Y & o
Fus19z1d Sumessn mnoav 1 (A71) szidludinessudoyaun nallsunsunanuas
a a Jdu a @ dydi A4 A o Ay oy
TsunsuuTMIBUMD T W azeiuwaAtHAD eu lIsinIN aziimImnuaf T uAUToYA
) 2o o y oy = ¥ Yo =
V1 TM320C542 A8 ulums 1% pdrezwamidmuanis lgaulnny TLC320AC01C 4
< { o a o I aa o aa <
Wy 1c Mhmthintasdyapaewiasn i Avnea (A/D) tazuasdyaualnea idusmn
aon (D/A) tazimuasa M suas iesnindeuusidesmsiineu Trgiuiiendinie

=) [ =K o

Y ~ ! o a4 a9y a 3 @ @ 3
LLﬂﬁiItJJQJJ"ImVILGIQJIW Llﬁgﬁﬂﬂﬂ‘uhlﬂ@ﬂ‘ﬂ ﬂJ@MﬁW?@ﬁMﬂiZﬁWﬁ@N"] HUITTUUIN PC AdHUDIN

U

Sy P o @ i A v A o ! a o o =
Lﬂu@l@ﬂSQLWEﬂﬂﬁ'@UﬂWﬁQ]WﬂﬁU‘ﬂi@WS@lJﬁﬁ@Uﬁ ﬁlumu‘ﬂm Iﬂiklﬂﬁu@ulﬂ@ﬁi‘l"m%&ﬂu

v 9 I~ Y I "o a &4 a =1 v Y ' dy
m3sudeyann pC iy Ifiluadnlszdns FwgeTivaziBoaniniitodo luil
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T1sunsuusmIsumesswe

START

Disable Interrupt

:

Get Command

v

Test Command

v

Enable Interrupt

Rate )

4 a o a | -y 4 & 1

ifinann1Faiaes swit lumsdadenunesnoyniu vBINNRIAADSHILNIE RS232
: a Jou ¥ ik o @ o g & @
G191y Sumessw wmneav 1 (AV71) szidluainessudoyai nallsunsunanuas

a a Jo a @ dyd A A o Ay oy
Tdsunsuusmsdumesin wwoiuindine ey ldsunsy aghmsmuuaausuAutaya
Ao g Y g = Y Yo <%
vu T™M320C542 1 udulums 1y udrezmamnimuanis ki linu TLC320AC01C %9
[ A o { ] < aa @ aa I
Wy 1c Wihwmrhivdasdyansouiaon it @lnea (A/D) tazulasdyauainea Wusm
£4 1 0 '

aen (D/A) agmmuasasiMauasnla s inaonusidesmsiineu Tguiemdingo

4
a aa

Y ~ ! @ a a0y o :J’ o @ 3 °
uRdaaniin tazdenau B deyanTedulsz@nsanen dusgsuien PC aniuda

U

I 9 2 6 8r A £ A o 1 a Y o I~
WUABITOINENATOUMTINATUNIONWIDUNTDEIN 11&@1")1&"\]@3 Tﬂmﬂmaumaﬁwmmﬂu

Y < [ " v a o & a = @ ' o
nmsfudeyann pC yunulhitlumidmlszans FazeTuivaziduamuintons 1l



1. J15un3umsfruAAUSuAY (Initialization) TMS320C542

START

A

-Anua Data Page Pointer
-Anuani1sld 9k RAM
UUUDSA
-AnuaTiifl Wait State

\

Avuansli Serial Port
-set A1lu SPC
-set @nlu TCR,PRD

END

2 = v Y o ;
mmmammUuiﬂmmuﬁaﬂ%mu

- TMS320C 542 INITIALIZATION
- This routine initializes the C5x register, internal RAM and

- external RAM from xxxx to FFFF

s
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.mmregs

start:  intm =1 ; disable all interrupts
dcall ACOTINIT ; initialize Analog interface.
DP =#0
Nop
Pmst = #01a0h : Interrupt pointer maps vectors to address 180h
Sp = #0ffah : stack pointer located in Communications Kernal
Imr = #240h - unmask TDM RINT and HPIINT (host port interface)
[ntm=20 : enable all interrupts

WAIT: goto WAIT : wait for receive interrupt.
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2. T1/5uAsUMIMNUAAUTUAY (Initialization ) TLC320AC01C

START

Reset
TLC320AC01C

ATNUAA
TA,RA
TB,RB

way AIC-CMP

"

goanAualy
a9 TLC320AC01C
END
é =\ @ W Yo dy
Feaunsomeu TUsunsuran 1aai
; Set TLC320AC01C :
ACOTINIT:

Xf=0 ;reset acOl

Intm=1 ; disable all int service routines

Ter =#10h ; stop timer

Imr = #280h ; unmask TXINT and HPINT

Tspe = #0008h ; stop TDM serial port
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Tdxr = #0h ; send 0 as first xmit word
Tspc =#00c8h ; reset and start TDM serial port
Xf=1 ; release ac01 from reset

3) Nlsunsunisneulagiu

i
Yo A

SwsuTsunsuilFsnaaauihilaiinsa 1daai
START

AR1 x(n)
LOOP = N-1
Y(n)=0

v

Set up Interrupt (

IMR = 12H

;

Get Data From
Serial Port

i

for k=0; k<N-1,k++
Coeff(k) xx(n-k)
output =Y(n)

v

Send Data to
Serial Port

|

|

N
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4) TasunsuSudaru RS232

E4
1Y ° @
Tumsdeteyani pC azsmuagluuudail

- 1 wose vy

) ¥
eI L RRGIRIS

START Do | Dl |D2 | D3 |D4 | D5 |D6 | D7 | STOP | STOP
BIT

sl incudiiuaaiuzar FunisedumesSw twes INTI Y94 TMS320C542 M3
S1MUA baud rate 2ZA1HIAME TMS TagmsiAua1aly ARS Baud rate = 9600 bit/sec 11 bit
— 1041666 [sec 9214 8 bit 1111 833.333 Lsec i 10e1¥81da NOP e AL ARS
arda NOP 1 frdaldianTihian 50 nsee ims1znziiu 833,333 Hsec Wi nudids Nop i
16,666 A& ARS a1 1 bit fatunzld ARS = 823H

Iumsaane RS232 TMS320C542 141 BIO fludasy uazan XF Wudds lums
I¥udda <17 9238 setc RS “0” 981NT clre ﬁmfyuq 491 BIO wag XE 1211001

v oA Y
AuszAULN 1A

5)_T1sunsuauANNAaeUA1e (Test Command)

' ' v FY
[ oennezaaseny TMS320C542 e ludunenaien Tagagimuaniil
-  Command 01h
Sumsdan A, B, Tae PCasdamdana1iiun TMS320C542 STRIVARE]
11/aeu sampling rate
-  Command 02h
I~ ] @ a Q‘{ 9 v [} ' . q' o
Sumsdamauiseans vy TMS Tasazaan1 N 1ag Coeff NAIUIUIN PC Tay
22151un15 down load a4l TMS muneaiasa HfMUA
- Command 05h _
A g A o o A w1 R P 9
delumssiimsneuTiglu WoTum N, Coeff tiag A, B150U500
Y
1A

- Command 07h
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y @ 1 v [l ' < ay
a3 Suda A, B 1oz N,Coeff §1 liiauysaiazAeasoaundndsvauns

yonlise (wait)

'
P=%

~ Command 08h ¥398UnUENVINAMHMLAL

efimsnaaoufid ( Test command) "lajmaﬁumfiauwﬁ’wfiuéja GGERR
TMS320C542 9zAANA1A 7D Tﬂiumwﬁ“lﬁﬁmm%fuaaﬂmﬂiﬂiLmiu $uudeaiinigs o
Tyial Tawoznsz Iaalfineaias di 1y 0800h

Tumsnagoufid ssasereudelimsudansansnTaeguy (Form) veemsiu

i 1 E TR v Yy A e
a9 waveeTUsUnTUA1I I UHAUA command 1AIAIUAIBUDYAN Command UNIEY
3.3 M59enUUY FIR Filter NlFlulassaiy

o dv a J Y . 4 = a a
TuniseenuuuazimHadaduuuuIulad ( window function) WolRnszansnw

sl
YA v

T3 $15A99HHIAIATWE ( Bandpass) Idras T30 e 3R 19 maad
A Wﬁhmﬂﬁmaﬂn ( Rectangular window)
b, weh@uIsaLan ( Bartlett window)
o wﬁwmmauﬁ'a( Hamming window)
d. Wﬁl}WiNLL?}uﬁﬂ(Hanning window)
e. ﬂﬁmmmﬁmmu (Blackman window)
£ wrhane s (Kaiser window)
S nasilafeasulad (window function) vlviIadMiuMIaAnoN
fyaa9mga ( Bandstop) 1AA1anY

1umﬁaammmmﬁaﬂ%’ﬁmmsﬂ@uhg%u (Convolution)

Yy =S K - )

k=0

J

A & a o d'lrlﬁl ° [ONE=: .
1159 h() WuranoUAUIaUWAT (Impulse Response) N AINNHUA H(e ) NodniUUNT 92
13 Rnisean i feua ( data memmory) 4 TMS320C542 #ali N §117u
IS a Ao
x(n) AUBUHNNTUN

g s o
Y e mynala
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' v ]
11199919 UADUNITN h(K) LADININN MIFNUARAABLAUBIAIND VY

ay J
Wawosnngas

j/?d(ef‘”)ef“”’dw

e/

N-1
H(e™) =Y, hime

n=0

A&

fy(1) = >,

o [ Jdu a
wazsinnguiuiladiuiulad Gvm)
h(n)=h d(n).w(n)
v 9
#9092 1@ h(n) Nanua N 9149

TsunsudmsumsaiuIn

1) Jusunsuuu PC Auaasi1 hn)

v oA ° ° 4 TON=:
& ndimnnisfiuaann he) wdeatmuanaaeLduBInNEio U HEE ) TIVY
o Y
fimuaninldsunsuaie
I { o a 4
- £ dunnudnneevesilaines
= { =
- fflunnuduuilae

- Suledsmuailenrauladnls

115AIUIMNT h(n)

a 4 d‘ <;
1.7latpes FIR A2W0A1 (lowpass)

2. I 2 mfanin
A (n)=|—= £ ]
A7) (FjZ;mfc/F i
:2/‘;;/7:0
/C'

1
f, :E(fp + P BF =F, =1,
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2. flaimes FIR A mdge (highpass)

/7(/7)——21(5 SiﬂZﬂﬂfc/F_ﬂ>O
T NF) 2 | F
27,

=1-—=;n=0
F

3. flawed FIR $19%ga(stopband)

/16,(/7)=i sin 2l —sin £l 01> 0
nr 5 F

2
z‘/g(fc1‘fc2)+1;/7=0

a Jd 1
4. Wlamas FIR %391YA (stopband)

h, () IC3 sin 2N —sin G2 21 >0
nar Vsa F

'/ZE(fa —/:cz)+1;/7:0

2.) Tusunsuyy TMS320C542

= < & xS S| '
9 11/50n3UUY TMS320C542 WunIHuB a1 Y93 CPU HazuMInminey

Tagiu dayauseiiehn) fuxm Aagas
V-1
y(n) = Mk)x(1n=k)
k=0

INTUNIT

y(n)=h(0) x(n) + h(1) x(n-1) + h(2) x(n-2) + ... + h(N-1) x(n-(N-1))

< o o ¥ o QA
L azdaafy h0) fa h(N-1) imiuanuieya (Data memory) T muaiui
Coeff
- " , 4 & = @ .
2. Sunndeya (Data inpu) x(n) HeFu1sUnTHILTILI 1 A

Y(0) = h(0) x(0) + h(1) x(-1) + ... + h(N-1) x(-(N-1))
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x(0) Fuansumn
x(-1) Juamnsunou x(0)

x(-2) Wuamnsvuneu x(-1)

x(-(N-1)) iHuniismnaey x(-(N-2)
3. ifefunnifenn x(0) v AoudoNd x(-1) Uag X(-1) pedeuionnii x(2) T
x(-(N-2)) 14817 x(-(N-1)) wazaox(-(N-1)) gaThedeseenly
4. ugazdunn iunesiinguiuda N A%a HAzIINAI N1 ASe s zRsaiuzAnald

¥ o

AuE1n luns@onTsunsy TMS320C542 IfAad M5y DSP Tagianie



a
unn 4

MInaaed

o o k% 1
iU 16013 Simulate gnisnaasalagld Tsunsy Matlab danluum
y o I'd 4 1 [ a 4 =3 v
fi519zmawenTUsunIuaIunUesa DSP 1N0QHANDUAUDIADTYYINITI oreuNy

WAN1INAADN

4.1 Frequency Response Of Analog Interface Chip

Aouiimswenlysunsuasuy Chip DSP Wolfiiamuily Filter uagiims
Finszinaneuaueslugliyuie 11805 imagaiieues Digital To Analog
Converter lu 1C Analog Interface (TLC320ACO01c¢) 2] Low-pass Filter ?JEqJ: ‘ﬁﬂﬁmﬁmﬁ 131;{
HaAEUALOUEIAIINAYEd Filler MswhMIoonIULAAMIAaNa1a 1A St desina
ABULEINNNINABY Filter iidunew Tasmaden Tsunsuliunidanlae hides
fmsdsyuanala udinsdeosn TaeTisunsunaas 3 Tadsunsudi 1

Taunud Sampling 2 Liilinade Low-pass Filter magiseztlfonnlaunme
Al Register A,B & i TiHaden T no U DIRBANDAUBY Low-pass Filter (Switch Capacitor
Filter) tW31% Clock #1450 9211910M 5175 Master Clock fus1lu Register A , B (9310
A=DuANISN19UYDY TLC320AC01C Interface Analog 910 TLC320AC01C Single Supply
Analog Interface Circuit Data Manual) st suTdsunsui L idfumraneuauod

A & Y o 9 [ . (Y o
ANUDAIE) 992 1AAIA1319U19aN Taer Amplitude ¥94 Input (111 1.00 1301

Frequency (Khz) Amplitude (Output)
2.00 4V
2.50 4 v
3.00 ‘ 4V
3.50 4V
4.00 4V
4.50 4v
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5.00 4v
5.50 4V
6.00 3.84 V
6.50 36V
7.00 1.04 V
7.50 640 mV
8.00 400 mV

M54 4 -1 N1IABUAUBIANUD
2INA1519813159 Plot graph Tadatl
Volt 4
1.
0 ¥ ! 3 ) 3 ¢ 7 KHz

s 4-1 AvuaaIMIRBUANDIANA

=S a . = £
1NNIINILHUIANUD  Cuttoff UDI Low - Pass Filter YN 6 KHz 3Ian

l A

i 9,
1 ] T a ada A a £ A
mmmwéfmagiumﬂumummﬂu 9N9YIADNITADUTAUDUYY Phase UYDIUU HITTWITD

ueaalaoglupamsaouauesna LAY
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Tek Run: 250kS/s Sample
F. T }

-

C1 Freq
2.3585kHz

:”::::§::::§::::;::::;::::' C2Ampl
* ' . 2 : i 4.08V

C2 Freq
2.4038kHz

M 20005
00:26:20

Chi ~ 200V GH 2.00 V

51 42 uaaadyaNe Input 1Az Output ANWA 2.4 KHz

Tek EiGIH 250k'5/sr 28 Acqgs :

C1 Freq
6.1881kHz

C2 Freq
6.0289kHz
Low signal
amplitude

CHT 200 Vv B 2.00V M 2000s CRT 7 280mMV 29 Oct 2001
00:27:31

a o A = A g
51/ 4-3 nanadayanne Input 1Az Output NANUD 6 KHz Miluga Cut off
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Tek Run: 250kS/sr Sample
K

C1 Freq
7.1702kHz

C2 Freq

y 7.0926kHz
Low signal
amplitude

i i § ar WAV GIERY e THEEP-ETREA T

Chi~ 2.00 Vv 2.00V M 200§5 CHiJ  280MV 29 Oct 2001
00:28:19

517 4 -4 uaaadenss Input A Output NANNA 7 KHz

] '
103U 1aAI09N15ABUALBINI Amplitude 1102 Phase 9119135 Shift Phase
l1voausadu Output Tasannisnaasutlasumanuanyd19ziins Shift Phase Ti1lsziin

90 9IAINANNDYTLVIMYNY 600 Hz
4.2 FIR Low Pass Filter

Y Y '
Tuduaeuiaz1ied@un13vee Low — Pass Filter w1iimaenTlsunsuiiiogua
ANTADUAUDIUDY Transform Function 1131911013 Simulate Tuaonuusn laggnanisaouaued
' A A o s A '
2zmileuniing Simulate 130 b

NTUNIT

Y(Z) = h,X(2)+ hZ X(Z) + hyyZ2X(2) + iy 1, 2V X(2)
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o { . (Y £ ° Y o
Taoi5 1928 1MuAn 1WEMS Sampling WAL 8Hz (Fusidmualdanin dvuasin

A1 Register A,B TuTdsunsu)

4 a . y
FITWITONIANUD Sampling 140NN

f
f, = MK 4.1)
* 2xAXB
Tag £ Ao A2ud luns Sampling
(- o AIC Master Clock /A1 10.368 MHz AIC Shift Clock 1f1 2.592

MHz 138 Instruction Cycle 7.72 MHz Master Clock 311 20 MHz 1150

Instruction Cycle 20 MHz
A Ao SIuduniaszning 4 <A<31
B Ao SIURNNNAITZA1N 2 <B<63

Y
N IZRETUITIIINTUNUARINGAS

.l Frcu
° . 2XAxB
10MH,
S 2X16x20
f, =8H,

TR AR h(n) #a91
h(n) = w(n)*h,(n)
h(0) = 55
h(1) =57
s 18l S ousdursz @nvea filter TuTusunau

namssuTsunsuez ldwadegildnaaa
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Tek HIgE 10.0kS/§ 25 Achs
E 1

Il C1 Ampl
2.16V
1 C1Freq
\ . .| 387.236 Hz
'

il L \e

A : E

Lh Mg Pl Beml: LAY /M PN B e,

@ 500mve Ch2  200mv  M5.00ms R 320MV 6 Nov 2001
12:05:21

511 45 ugAdRyanl input sin 2 KHz +sin 283 Hz

LAz AN output 9 Fe-0.4 Hz Y04 FIR lowpass filter

4.3 FIR High Pass Filter

Y Y '

Iyt uaou iz e duMs 0 High pass Filter 1ns@ouTisunsuilogana
156101 UBIVD4 Transform Function M31WAT Simulate TuaouLsn lasgramsnouanes
' P o . A 1
J1agmilouiinms Simulate 130 1

NTUNIT
Y(2) =h X(2) + BZX(Z) + hZ 2 X(Z) + by 1y 2" X(2)

0 = . "w & ° 0
a5 192 AU UAANUANIT Sampling (N1NY 8Hz (“ﬁﬂLﬁ?ﬂWWNﬂ‘lig{‘Mﬂ ATUUAIN

v 4
A1 Register A,B TuT1l51n5u) nnuiMsmadulsz@n5e9 High Pass Filter
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h(n) = w(n)*hy(n)

y 1 v a Q( 4 v
ﬁ]muumummuﬂﬁzﬁm'lﬂL"%UuaﬂﬂiLmiuLm:Lﬁaamiuiﬂmﬂﬁmﬂﬁwa

fegrldnedn

TeK Run: 25.0kS/s[ Sample

C1 Freq
2.99501kHz
Low
resolution

C2 Freq
409.84 Hz

1-+

Chi 500mvwm 500mv M2 ooms Chi J' 320mv 6 Nov 2001
12:53:26

517t 4-6 uaaadRya0 input 7 AR sin 5 KHz#sin 545 Hz

0 g

wazdaae output i Fc=0.4 Y99 HIGH PASS FILTER

o 4 3 ¢ Py} a A o o .
wSsniuoztiesa DsP ldlFauasuieriimsuen Scintillation and Rain

o y o o a Jd 1A [ a
Attenuation ’E]E]ﬂi)"lﬂf*fiUiUWil&ﬂT)LﬁUll Lﬁﬂu'lulﬂﬂWﬂﬁ'JLﬂﬁ“’ﬂ LLmﬁEN%WﬂfTﬂJiU"IﬂMTJLﬁUN‘U

@

33@Uﬁmmmwmmmﬂwmm DSP VliJ’cﬂllTiﬂ‘lJﬁ mawa"l@ ﬂ\‘i’l«lﬂlﬂﬁ@\‘l‘ﬂ'\ﬂﬁﬂﬂﬂtm
129935 Amplifier LW@W']ﬂﬁﬂJUWinﬂUﬁﬂJﬂJ'\mmW\ﬂﬁﬂﬁﬂﬁSUEJ'\EHJ'J‘W 18 100 M LLGWWYIULQ

v
Y5210 10 1M 2aupsa Dsp daldennsoiauld aal fu5139 14 151058 MATLAB uny

o w

a ¢
L’W?J‘VﬂﬂﬁLLEJﬂ“Ii‘L!VlﬁLﬁ%‘HLLa“’L‘i‘H L’E)WWINUL’E]‘HHLLWL!Lﬁ@uWﬁﬂJiUWil‘lVL‘lJ’JLﬂi13‘1’1 %Q%Sﬁulﬂ@]"lll

o
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25 T T T T T

1.5} E

05+ B

UM 47 1@ Scintillation NitynoONINFRYR 1A 1NN 1AG High Pass Filter

lowpass
3 T T T T T

0.5} -

x 10

51/l 4-8 uAAIRain Attenuation NunoENMINFYRNMUAINHUY1AY Low Pass Filter

o
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nnan18lun1sien Scintillation and Rain Attenuation  1Agn 1% 1Usunsu
2 5 Y1 Yy a " ‘ .
MATLAB @a9ziminl@111sunsy MATLAB a@1315auen Jaese Scintillation and Rain

Attenuation



s
UNnn s

agiwamsnaaes
5.1 aglwamInaaes

a Jd iaa 3
INNIANHINATISH LA DONUUUINDTATOIANUAATADALUY FIR W9 Low — Pass
[ b4 '
1ta% High — Pass Filter 91nWa# Simulation 990 Computer 119 1151131 Matlab 11 110151

SaReumeusuran ldanmssenuu Ia@euTsunsyasly DSP TMS320C542 a3y

2 S0 Y A I
d1man ldazmilouny

Y
(Y [~

9 d‘ o t:; Y s 1 d‘
Fuivszduldnaniimhnseenuuuwai idvziiu llaumguinnedialaman

] a Hq v , — N, o =t v
&9 ou T 5un3 0N 19 Low-Pass Filter 924400 Scintillation 99N INTya M@ UNY Uazly

High — Pass Filter 92107 Rain Attenuation 89N91INARQ 1AL
5.2 uamdlumaitannuazalszgnalday

o o 3 Y a o ~
Mmsnaastlaomsmmsasiania Interface AUABNWAADS PC MilgUuuums
v
° 7 Y a o
fanlugilues 32 bis wazl¥ns@eulilsunsudaemudugalunouiauned Taoidenld
A . o A 1 v v & 1
D/A uaz A/D 1) Sampling Rate 987 szamisatinmsnaaosludon luaren Tdnieiu wu
1 4' 9 d? =) o d'o [ £ 1
ansonaasslugisnnudnde@u Inyawialugduuuiimsssmamiesas e

ansonaziinllldaussalaen

[ ¥

aa K
5.3 Hamnnatua: saman il

A a 4%’ 2 d? (] d &£

Tumsnaaosilaymimatulszmaniiasziuegnuglniaidsznouminaaes @9

[ I v 1

gaal¥anuazidvainnlumssy Tasariwasuldlumsdiuuaazasisaziinany Output 7
Y a 2 =) Aa 1w 4 9 =® ]

1&aue Bndszmanils mawsuldsunsuidaaenuuesa DSP Apeany1luIngaas19ue

1 v Y
vosal¥ithle o1f @ nureanwd, Ardeene q neudnezii ey Tulassnuiildniu
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~

dy P 1 9 ' Y A ° v K : 9 p=
RGN “If\?f.]”lﬂﬁ@ﬂ')’]lllslﬂclﬂ LL@]ﬂ%uﬂ]@ﬂﬂﬁTl’Tiﬂﬂ’]ﬁW“hlﬂlja Llﬂﬁauuﬁ’]u’]ﬁﬂi%ﬂ’l‘ﬂ?“ﬁ

i
S 1

A v 1
Feldfuunsnats uagiiddonnaunnimaunu 18 Tao§19zau130 download C-Complier
v
WS oUN ﬂﬁ@ User's Guide 16910 Web site ¥94UTHN Texas Instrumets
:{I o o a4 ] dl o a o = o ]

ailassadnAeyAnimlianunsaiazidyyinaieresdyyiunnaieninunse

IHautuuesa DSP 1E awindyouidszdusniull dnldueialiatnsalszacg
v o @ v o v X A A o g X &

uald Aeandludasinnsa¥iiansasaensdu iefazaaadyo niuseady Fnnsnaass
Foauoredygnuiszinadonr uazdoainsen5e Impedance matching A28 #MIUNS

Wanneo'ld



dy 1 d’ ¥ o U £ lﬂ' = I gj 1 Y o ¥ L% ¥
wnanstluenasnanulidmiunislidnuienisfinewing eugrelihluldusslevimunisén

Lidnsdlla vy Bnnsnudlidaudalien uagdesdndisdiveenaisynasandnsiluly



Tsunsunaaey Lowpass Filter ¥94U05a DSP
sk sk ke ok s o sk sk ok ok s o s sk ok sk ok sk sk sk ok ke sk ok s ke skok sk sk ok ok ok sk sk ok sk sk ok ke sk ke sk ke sk ke sk s ok ke ok sk ok sk sk sk sk sk sk sk sk ok sk ok sk ok sk sk ok sk skok sk ok
; File: FirstApp.ASM -> First Application program for the 'C54x DSKplus

o sk ok ok ok ok s ok ok ok e sk ok o ok ok o ok K ok ok ok ok sk ok sk ok sk ok ok sk ok ok ok ok ok ok sk ok ok ok ok sk ok ok sk ok ok ok ok ok sk sk s sk ok ok sk ok ok sk ok ok ok ok ok ok
bl

.width 80
Jdength 55

title "FirstApp program"
.mmregs

.setsect ".text", 0x500,0

.setsect "vectors", 0x180,0

.sect "vectors"

.copy "c:\dskplus\inits\vectors.asm"

text
start:
call ACOLINIT
pmst =#01a0h ; set up iptr
sp = #0ffah ; init stack pointer.
ar2 = #1200h ; pointer to receive buffer.
*ar2+ = data(#0bh) ; store to rcv buffer
imr = #280h
intm =0 ; ready to rev int's
wait nop
goto  wait
i || immmmnmoeestees Receive Interrupt Routine ------------------
XINT:
b = trev ; load acc b with input

b =#0FFFCh & b

*ar2+ = data(#0bh) ; store to rcy buffer



tdxr=>b ; transmit the data.
TC = (@ar2 == #01280h)
if (TC) goto restrt ; stop if rev buffer is at 1280h

return_enable

restrt
ar2 = #1200h ; set intm bit ...no int's
; hpic = #0ah ; flag host task completed
return_enable
; mmmemmmmmmemmooemeee- end ISR

.copy "c:\dskplus\inits\acOlinit.asm"

.end



FILE NAME: lowpass filter

seed
temp
XN

XNI1

title "Low pass filter"
.mmregs

.width 80

Jength 55

setsect ".text",0x1800,0

setsect ".data",0x0200,1
_setsect "vectors",0x0180,0

setsect "filter",0x2700,0

.sect "filter"

.copy "lp_coeff.asm"

.sect "vectors"

.copy "lp_vecs.asm"

.data

.word 07e6dh

word 0
word 0
word 0

XNLAST .word 0

OUTPUT .word 0

start:

text

intm =1
dcall ACOLINIT
DP =#0
nop
pmst = #01a0h
sp = #0ffah
imr = #240h

intm =0

: these assembler directives specify
: the absolute addresses of different

; sections of the assembly code

: interrupt vector table stored at

; location 0x0180

; delayed data stored at 0x0200

; seed for random variable

; 80 data locations for 80
; stage delay line.

; extra word for the bit bucket

; disable all interrupts

; initialize Analog interface.

; Interrupt pointer maps vectors to address 180h
; stack pointer located in Communications Kernal
- unmask TDM RINT and HPIINT(host port interface)

; enable all interrupts



WAIT:

goto WAIT

receive: DP = #XN

A =trcv

@XN=A<<0

ARO =#XNLAST

A=#0

repeat(#1)
macd(*AR0-,h0,A)
@OUTPUT = hi(A) << 0

A =@OUTPUT << 0
A =#0FFFCh & A
tdxr=A

return_enable

transmit:

return_enable

; END

; wait for receive interrupt.

; This sets Data Memory Page Pointer
; to page XN, which is defined

; earlier in the program.

; LOAD ACCUMULATOR WITH WORD
; RECEIVED FROM AIC!

; STORE THE VALUE OF RECEIVE

; WORD TO VARIABLE XN!

; LOAD AR0O WITH ADDRESS OF LAST
; DELAY ELEMENT!

; ZERO ACCUMULATOR A!

; Repeat next instructions 2 times.

; Compute FIR output.

; Store the filtered input into

; variable OUTPUT.

: OUTPUT ==>Accumulator A

; TWO LSB's MUST BE ZERO FOR AIC!
; SEND TO TRANSMIT REGISTER!

; Enable interrupts and return

; from interrupt.

; Enable interrupts and return

; from interrupt.

.copy "lp_acOl.asm"

nop
nop
nop

.end



FILE NAME: highpass filter

title  "high pass filter"

.mmregs

.width 80

Jength 55

.setsect ".text",0x1800,0 ; these assembler directives specify
.setsect ".data",0x0200,1 ; the absolute addresses of different
.setsect "vectors",0x0180,0 ; sections of the assembly code

.setsect "filter",0x2700,0

.sect "filter"

.copy "lp_coeff.asm"

.sect "vectors" ; interrupt vector table stored at
.copy "lp_vecs.asm" ; location 0x0180
.data ; delayed data stored at 0x0200
seed .word 07e6dh ; seed for random variable
temp .word 0
XN word 0 ; 80 data locations for 80
XNI word 0 ; stage delay line.

XNLAST .word 0

E]

OUTPUT .word 0 ; extra word for the bit bucket
text
start: intm = 1 ; disable all interrupts
dcall ACOILINIT ; initialize Analog interface.
DP =#0
nop
pmst = #01a0h ; Interrupt pointer maps vectors to address 180h
sp = #0ffah ; stack pointer located in Communications Kernal
imr = #240h ; unmask TDM RINT and HPIINT(host port interface)

intm =0 ; enable all interrupts



WAIT:

goto WAIT

receive: DP = #XN

A =trcv

@XN =A<< 0

ARO =#XNLAST

A=#0
repeat(#1)
macd(*AR0-,h0,A)

@OUTPUT = hi(A) <<0

A =@OUTPUT << 0
A =#0FFFCh & A
tdxr=A

return_enable

transmit:

return_enable

5 END

; wait for receive interrupt.

; This sets Data Memory Page Pointer
; to page XN, which is defined

; earlier in the program.

; LOAD ACCUMULATOR WITH WORD
; RECEIVED FROM AIC!

; STORE THE VALUE OF RECEIVE

; WORD TO VARIABLE XN!

; LOAD AR0O WITH ADDRESS OF LAST
; DELAY ELEMENT!

; ZERO ACCUMULATOR A!

; Repeat next instructions 2 times.

; Compute FIR output.

; Store the filtered input into

; variable OUTPUT.

; OUTPUT ==>Accumulator A

; TWO LSB's MUST BE ZERO FOR AIC!
; SEND TO TRANSMIT REGISTER!

; Enable interrupts and return

; from interrupt.

; Enable interrupts and return

; from interrupt.

.copy "lp_acOl.asm"

nop
nop
nop

.end



: File: ACO1 Initialization Routine

.width 80
Jlength 55
title "ACO1 Initialization Program"

.mmregs

* 0000 0000 0000 0001 -> initialize Register 1 (A Register)

* 0000 0000 0000 0010 -> initialize Register 2 (B Register)

* 0000 0000 0000 0100 -> initialize Register 3 (A’ Register)

* 0000 0000 0000 1000 -> initialize Register 4 (Amplifier Gain-Select)
* 0000 0000 0001 0000 -> initialize Register 5 (Analog Configuration)
* 0000 0000 00100000 -> initialize Register 6 (Digital Configuration)
* 0000 0000 0100 0000 -> initialize Register 7 (Frame-Sync Delay)

* 0000 0000 1000 0000 -> initialize Register 8 (Fram-Sync number)

REGISTER .set1bh : Powerup default values:
REG1 .set 124h o 112h
REG2 .set 20fh - 212h
REG3 .set 300h ; 300h
REG4 .set 409h . 405h
REG5 .set 503h ; 501h
REG6 .set 600h : 600h
REG7 .set 700h ; 700h
REG8 .set 801h ; 801h
ACOTINIT:
xf=0 ; reset acO1

intm =1 - disable all int service routines



tcr = #10h

imr = #280h
tspc = #0008h
tdxr = #0h
tspc = #00c8h

; stop timer
;unmask TXINT and HPIINT
; stop TDM serial port
: send 0 as first xmit word

: reset and start TDM serial port

xf=1  release ac01 from reset

_______________ Register init's

.eval REGISTER & 1h, SELECT
if SELECT = 1h
a = #REG1

call REQ2
.endif

.eval REGISTER & 2h, SELECT
if SELECT = 2h
a = #REG?2

call REQ2

.endif

.eval REGISTER & 4h, SELECT
Af SELECT = 4h

a = #REG3

call REQ2

.endif

.eval REGISTER & 8h, SELECT
if SELECT = 8h

a = #REG4

- if REG1 then include this source

. load Acc A with REG1 value
; Call REQ2 subroutine

. if REG2 then include this source

- if REG3 then include this source

- if REG4 then include this source



REQ2

call REQ2
.endif

eval
if SELECT = 10h
a = #REGS

call REQ2

.endif
.eval  REGISTER & 20h, SELECT
if SELECT = 20h

a = #REG6

call REQ2

.endif
.eval REGISTER & 40h, SELECT
if SELECT =40h

a = #REG7

call REQ2

.endif
.eval REGISTER & 80h, SELECT
if SELECT = 80h

a = #REG8

call REQ2

.endif

return

ifr = #080n

REGISTER & 10h, SELECT ; if REGS5 then include this source

- if REG6 then include this source

- if REG7 then include this source

- if REGS8 then include this source

; clear flag from IFR



tdxr = #03h : request secondary when ACO1 starts

idle(1) : wait for primary to xmit

tdxr = a : send register value to serial port
ifr = #080h : clear flag from IFR

idle(1) : wait for secondary to xmit

tdxr = #0h . send neutral state in case last init
ifr = #080h ; clear flag from IFR

idle(1) - wait for neutral state to xmit

return . return from subroutine
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:

; File: LP_VECS.ASM -> Vector Table for the 'C54x DSKplus

ook ok ok ok ok ok o ok ok ok ok o ok ok o ok sk ok ok sk ok sk sk ko sk ok o ok sk sk o s o ok ok ok sk ok ok ok sk ok ok ok ok sk sk sk sk sk sk sk s sk ok sk sk sk sk sk sk sk sk s ok sk sk ok
5

title "Vector Table"

.mmregs
.width 80
Jlength 55
reset goto #80h ;00; RESET * DO NOT MODIFY IF USING DEBUGGER *
nop
nop
nmi return_enable ;04; non-maskable external interrupt
nop
nop
nop
trap2 goto #88h ;08; trap2 * DO NOT MODIFY IF USING DEBUGGER *
nop
nop
.space 52*16 ;0C-3F: vectors for software interrupts 18-30
int0 return_enable ;40; external interrupt int0
nop
nop
nop
intl return_enable ;44; external interrupt intl
nop
nop
nop
int2 return_enable ;48; external interrupt int2
nop
nop
nop
tint return_enable :4C; internal timer interrupt
nop

nop



nop

brint return_enable ;50; BSP receive interrupt
nop
nop
nop
bxint return_enable ;54; BSP transmit interrupt
nop
nop
nop
trint dgoto receive ;58; TDM receive interrupt
nop
nop
txint return_enable  ;5C; TDM transmit interrupt
nop
nop
nop
int3 return_enable ;60; external interrupt int3
nop
nop
nop
hpiint ~ goto #0e4h ;64; HPIint * DO NOT MODIFY IF USING DEBUGGER *
nop
nop

.space 24*16 :68-7F; reserved arca



ook ok ok ok ook sk ok ok ke sk ok ok ok ok ok sk ok sk sk s sk s sk otk s koo sk sk ok sk sk ok s s ok sk sk ok sk s sk ok sk ke sk sk ks sk sk ok s ok ok ok ok ok

* *
* File: LP_COEFF.ASM -Filter coeffs for the lowpass filter. *
* *

sk ok s s o ok ok sk ok ok o ok ok ok ok K R ok ok oK oK 3k ok ok ok 3 s ok ok ok ok 3K ok sk ok sk sk ok s sk ok sk ok ok s sk sk sk ok s sk sk ok s sk ok ok ok sk sk ok ok ok ok

Ip_coeff .sect "filter"

TA .word 16

B .word 16

AIC CTR .word  Och
coeff .word 5219

;Filter Coefficient Generator lopass @ fcut=0.4hz
ho .word 55

hl word 57



sk ok sk ok e ok ok ke ok s ok sk ook ok sk ok ok sk sk sk sk sk skok ok sk skok sk ok sk sk sk ok sk ok sk ok o sk sk ook ok sk sk ok ok sk o ok ok ok ok ok ook ok R

*

*

* File: LP_ COEFF.ASM -Filter coeffs for the highpass filter. *®

*

s s ok ok ok ok ok sk ok ok ok s ok ok sk ok s sk ok ok s ok ok sk ok ok sk sk ok s skok o s ok ok sk K ok s ok ok sk ok ok sk sk sk ok sk sk sk sk ok sk sk ok ok sk ok ok ok ok ok

Ip_coeff .sect
TA .word
TB .word
AIC_CTR

coeff .word

"filter"

16

16

.word Och

5219

;Filter Coefficient Generator lopass @ fcut=0.4 hz

hO .word 255

hl word =57
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