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ABSTRACT

This thesis use Based-DSP ( Based-Digital Signal Processing ) as a receiver voice spectral display , that
TMS 320C26 was used as a microprocessor on DSP board. It will be computes FFT ( Fast Fourier Transform ) and
analyses voice spectral.  This function works by computer programming and shows result at monitor which uses
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o

Driver slew rate dv/dt < 30 V/s

Receiver input jmpedance 7k DR, >3k
in

Receiver inpul voltage t16 compatible with

driver
Receiver output with open MARK
cireuit input
Heceiver output with +3V input SPACR
Recejver output with -3¢ {nput MARE
+1i5 LOGIC 0 = SPACR =
+8 CONTROL ON
+5 Noise Margin
+3
+3 Tranailion Region
-3
-3 Noise Margin

ma@Enaimmurassaiugud pauseAndiRannesiayinga svAvTRdty I
ﬁdmﬁquﬁ;ﬂ’m&’numnﬁuﬁaxumnsmﬁ’u 2 laed thadaldusediuudinl 5 Toast dhafuszusaiiuud 3
Toasfiviniu Tumandufsdndnudaldusdi -5 Tand drafaaeadiudu -7 Taadl  mowsdnduss
nsvudazast 2 aest iiddealdusadudhhlvinnifiaon  sateansnusTiuansfuianass

- - J - [} -
Nssananiifuussanniigedisrur Wi ninsausuansasiui 16

== - P 'Y
I I I I t I Jygmngndag
Bl R
l L l l l I l Sy
’l\\
- patl u— fyqnuiahumio s ndufiu
] _I ! u Yazgmulugy
Ly
I VT2 N U P
“I; fguurniianidng
N
N -- TayuRanAIRAININ bias aistrouon

:ﬂi'; 2.1.11 ugmifgranuianatan gy



17

J - J -1 '
dasmassdindsiiguundnil B4 Weannamgmantmi 2 smmg e RS 422 uay

RS 423
-+
Hwsy = dwiy
+5 laad +3 Dasdl
: _
~ 2 T9adq +
5 Taadt 7 laadt
+ p +
- 212ad +

< e v o
i 2.1.12 uareessAudtyryunsausuanAnaiy

W RS 422 udifeywn RS 232C Tnemedadtynymummiussdiunatud ( Balance Voltage ) 1agl
npnauianlFluni 2.1.13

RS 423 umsufiifqymianasuik lnansdedyeyrnunusasshivnaiud  ( Unbalance
Vottage ) nyincusiaguialugilil 2.1.14

TuiAed [BM PC mn'li’ﬂzunﬂmaﬁﬂmﬁaqauum:‘iﬂaﬁa fmmeW@enlunsdensia
qunsnfuidn 2 wuy Aa WULUSFURTNNINOITIRS RS 232C ( urliThusedtiud 0 9 5 Tans)  uas

[] N :
uuunsTudIUeY atenessaenatadaaanty

.

1 o
ednulafygnu~] Yeudanuluuuy Tnaa
i

Qe g

- ¥ N A -~
;WY mofduuaed [ iudygm
1
o—
" s == Naz
dwnsiivany pwnoiie ¢ |
MrTesgIm nulvea ¥
' :
{'(l 9_.5_
1)
. !
' . U
At = AWEUNIMTEIR NI I
va = AWEIENAAUNTIING
A8 = jadoussiudnufiedygon
i g
A8 = jeTourelnen
c = NINIUAY099 IR TR Y soen
c = NINIUFV092931 [naa

;1]“/1‘ 2.1.13 RS 422 oﬁfmsﬁauﬁaé’mtyﬂmﬁﬁmaauuummu-f



18

e Finladygin —i-——0 naeudunula ‘ : Tnan -t
i O P :
' ! | e liudygam —
. |
- : . .
A Mgy A X
G O ﬁ1{\ - 1
"Bt fir Dumodiva
¢ - -~ -~
A TRRERTT T tvaa
c1 RITRRIY 5
O o
) \ ;- B'
]

Vg .
« C

.
o~ o & & w

= Bwnaiidaiulnga
= mnmdvean Inan
= nInmdvasnnIs iy yn
vg = Anamand1earzninn Tndvealnaauasduiadgyin

zﬂ# 2.1.14 RS 423 fzaﬁmwsﬁaudﬁﬁ’turmmﬁ"mﬂauuu'lu'mmui

1uuwn§’~:vhumqqxv‘imnﬂsﬁmt’faqa anaaRnasfistemiili@neiani wiveu
vndlilazassRame A EilRaimiussdurtindeoiu vuffewsifoadaindudainllg
Srwdeanite Awnidusuaciide Ausz 08 Aasenanoes¥liBnamesnisiufinasuridarives
peaamefusiaziviesite 05 uAazstiadausnas ifneililf Aesnisdeavitiazdnllioan veen
sy Swiuabaufining CPMS6 989 BM PC  vinuarW PC DOS vuisasdeaiusmilaild
vumeazde BM PC snlmiudadeyauinsenininalifsdeuiszainetndlsi TuAdiayadi
Musimrtini Swnndeyadhufes wiln

mwﬁazuﬁﬁtyuﬁww Amsartanauiaumefidnfantulneld RS 232C  udadhaleu
faynanideaiiciddnetomils Fanrennfi@andild Nul Modem  Aglaildluaues
( Wnsdiftszuemdbitiu 50 A ) .

Fnamsia RS 232C Whswinastsrerfiameslannsiivettdd Aausinmoumsiiasl &
idpan1sliTinimeeseudyaaiiuisie RD dh TD sadniiaamnil manﬂqwfviaﬁaﬁuﬁ’q;ﬂ?;
2.1.15 fimnnseliiuisleudeyslduds

1Ini 0S AihBEmaiieafuwesa RS 232C dtyqyns RTS vidn Request to send aanIRIN
4 fisu idla CS vida Clear to sond 7111 5 ifluasdn “17 (videliay)  eaeBimadedayainey

- i { L] ) 4 )
Wumefusnlideeenliiisn 2 lunsdindumsdeuundie lugi 2115 Jatiedudummasn
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neunawmes lnanisiene 4 (RTS) siatdEiR

anuGaufesresleify  dwmiun e

X e d de - . ' .
fyoyrunun 20 uazsafiraun 6 Unidunmasnrauiamafinileuny Asnnauntn 20 AlATL

o o o
AMALNALINNEY 6 NUR

r\ Tiansoul Data
, B
' Rocewe Data X
3 3
4 4
PC. [ [ PC.
6 6
7 7
8 o 8

20 y
J L, 13 - i)
2 2115 mstive RS 232C sewdnalulasasnfawedatinedan
Tunmssisnniliwiasdasrauagrounds deuithadwaiudddbiduiudeyaiideean

mewd mastheddsildnmassuarmiGudesasdeiunauy
: e o
iereazAaselitinizassaeudtyqnulinan ( Hand Shake ) AAndniitugtif 2.1.16

2012 . L 02

O >< RO L

o ATS ATS o4

PC. 5 0t — 210 x G 1os| rc

60 DSA DSR o6

7 GND \ / citd® -0 1

8o o8
200- OTR DTIR 9\20J

R 2.1.16 masielulnsneafiawedting RS 232C wuuill Hand Shake

Tunsdlui] aziimelinauiaty dedroiudhinforiaziufardlififtynno RTS eann
twefmaynzuselidia open) “COM 17 unwwwndebign wendAa)  dradsdsden RTS vaede
fuhu CTS fiszdilidedings

037320
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2.2 TMS 320C26

T™MS'320026  lumsifuslpedusnudniie TMS 32020 3einliEiamasnansates TMS
320026 HsAUEMANINLAe

- ArdausiazArdaiinenaslfiflen 100 05 uaAndedoulvgias WiReailla@aningy
Aati TMS 320026 Feflmomudluninuligendt 10 §uddeluna 1 Sundl

- ﬁﬁﬁﬁ"qﬁqﬂﬂuﬁﬁﬂi’ﬂqa sewiramitganudnlilsunsn uaswmicgroud eyl

- TummiuusiazAn®e TMS 320026 Aevinemus NS azuLY pipeline A8 fetch, decode,
execute Tnumsﬁwmﬁﬂ:'lﬁtﬁumaﬂé‘limu mﬂ:tﬂum?ﬁ'muﬁLﬁn‘%uwi‘ﬁuﬁutﬁadi'um'mﬁq

+ Wiindmnonisauddugn el RAM mulifa 544 word (1word 16 bit)
whnaridanmeuenilisunsosialéfe 64K word Feildmuaugann dafls DSP Hiimssemion
AMIINEUaN g

- i oM Wimuddeinaguuingn 4K word nmanenmed@niiiawsh@ndeds anunen
aallsunsusmnimndameendlidinly RAM melu dalliisinawinléiFdau

- Fmmusmunmilifdnninlssmaihie nel hardware timer uardinAcaEanToly

nsleutiadayalu block

Diagram 184 TMS 320026 usalAdeqifi 2.2.1

anilnenssues TMS 320C26 qna?w%uml.ﬁ?ﬂm'u.xL?'z'tumsﬁwmua:'[ﬁwahaﬁﬁ'w'm'lﬁ'
Aainannusnnsoigay uasielimeieutenisliduiaty  Swandaduierestsunsuay
dumadneenminmd uay operand PTRT R dquﬁai’ﬂqm:dauviﬂinﬂmqﬁm«mﬁ:ﬁwﬂum?
Uszuanua Wy CALU (Central Arithmetic Login Unit) mannlassaiwnnsfnuanmnsndiasnandl fn
winmeWiinendomlssdnin Wy mndeuie shifh megravnnitedimeagan |
2.2.1 medawuazandn

TMS 320026 Hinnsutiomdonaanuduflusou Program LAz data mu:ﬂﬁ 222
2.2.1.1 data_memory

Block BO 256 word (1 word 3 16 bit ) B1 256 word B2 32word hanksmoadiniy
1 (Onchip Ram) Sesunsarinendlddaeanudading Teeianansotilsunsslidh Data Memory 38
Program Memory 14lauAnds CNFD w3 CNFP :\Ji"x 222 3 A Memory Map n&eanldAnds
CNFD d'mgﬂﬁ 222b UsAY Memory Map wdndAnds CNFP  douudian B1 uax B2 auilu
Data Memory idua

TMS 320026 snansadnedanbrmddeyaléiomn 64 kwords winaMniataaidn
faysuu chip Koe Aumiweiuszgn Map  adlusiumiefiangt 1 Kwords 189 Data memory
space uazwitsmddayasunInteftulatanuiinng 64 Kwords sousAiSnarinadon

< - J
ATNUTIRUN



SYNé: zr g Program Bus
z T
S|
hAdy §§<§é 6 16 16
.
AW ——] [Ceretig ] QIR(16)
STRE —— . 1R(16)
REA%‘—"‘ U STO(16)
r—— £ 16 — STI(16)
Rw—— & 16 16 RPTC(8)
ﬁ—- .
R § o
Bg —
R‘s —— | L
ALK ——] :' ;] :'15 '16 e
MPNC—} [ 18} Address Stack 6| te 1YY [—
Nro———— > Bootioed {E4) 1 RSA(16)
16 e Pr:g?km 1e XSR(ie)
At T | essxie : DRA(16)
DXR(16)
Instruction 1 TIM(16)
ti6 ! PRO(16)
16 ) 16 ¢ - WR(E)
% > | I's
D15-00 3 Y GREG(8)
s ) 16
. Data Bus Program Bus
A A A R P L TRy 52 25
16 | \L
(16 16 [ 16 16 18 18 __ 16
3 9
Roous) } 7us8 TR (16]
. 3 AR1(16) From IR MU
ARP(3) ! AR2(16) DP(S
AR(16) - )7 v Multiplier '
08 ls [stinerca]
13 ARS(16) > PAE2
)
AR6(16) e
Y 32 {32
[ aem; ) ey s 418 v
e : | Shitter(=6, 0, 1, 4) ]
y )3
3 U 2
16 Y
MU;
Y Yy v Y 32
MU U U v
16 16 16 16 ALU(32)
~ DATA oaTAPROG |[ oatarroc || oatarroc % 332
RAM (32 x 1 RAM (512 x 16) | | RAM (512 16) | | FeaM (512 % 1
acc(:kez 9 Blt(scksa ) . oy Blfx:keo 9 Lc | accHas | acclie) |
t 4 32
v
U U /MUR\ Shifter(0-
L 16 " 16
16 18 16}

NOTE: Shaded areas indicate a bus.

Data Bus

A 221 Tana¥reras TMS 320026
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2.2.1.2 program_memory

Tsunsu RAM uaz ROM  1t@wvdamitsrandiniauanaaifagenunsagnlifaaau
Foiuilaebifleniazse wait state) WdeRastiumn READY fignansomnsari TMS 320026 1ihas
winWnistrmdimeuenivnandh TMS 320026 anansaimiseacudntilsuns ikown 64
Kwords laet RAM mtilu (block Bo) anunsanvualifumissanudnllsunsuld  Tneld software
Fams execute N block BO dmnsndalivdeann Memory space QNMiMum

wn TMS 32026 Qnldi%aainint onchip program ROM 11 4 Kwords Fasmansohlsunsuann
19997 Onchip ROM Mline execute Tulsunsulddanpanududai MEINMUARIUMLY  4Kwords
urndrauihuisaainudimeuen chip Wieuw chip annsa@enidlnerimussingn  MP / MC
(Microprocessor/ Microcomputer)  #naang1aily High Aumia 4kwords usnaziluwiagmaiudn
uendl dilsamsiu Low Ande 4kwords wsniflu On-chip ROM

finslusawmsaunszudnilounadeys sz 10 i liARAMAsEwR lun DO nniog
P mdameluTas DSP Hutiadly register @1 peripheral register 654 - égﬂs::nauﬁcﬂ DRR UAY
DXR (serial port register) , TIM (timer register) , PRD(period register), IMP (interrupt mask register)
uaT GREG (global memory allocation register)

neilu TMS 320026 €198l register file 8 #a AR ARO-AR7 I&MBuNsMn1sia address e
smnfaduiifudiaysionsa register 187 BemnmFanlilasansnmdanitannnedige
(W 3 bit 7N ARP (Auxiliary Register Pointer) ARP ﬁ%’ui’ﬂqa'ln“iaanwmnuﬁwmmﬁwi’aqw?‘ﬂ
11N operand 183Ad

register file sialmamsadaiy ARAU Awsaduplit 223 ARAU. sunsaiamnfisAite
saAuAiNIg auto index Fn1in1ade address Wadayesnmmnailieuacsande s
ARAU AsilwinfidnAtyfvFunssiusyu nedne address WilkTanrmsunmagdn  Tasakwres
ARAU usadldmanlil 223

ugna il ARAU frennraitiniosuanmnadiaaanildden TrssusmimeAtuu
Faamim 16 bit lurnisi CALU Asauinssming 32 bit
2.2.2 mitrgAIuMIAdiamERTuaza8InNa CALU

vlsznaudatassmis@en bit mnm 16 bit NIIGUATIUIA 16x16 bit URE ALU 1M 32 bit
Tneid] acemulator Fuayamunn 32 bit asanifieu bit axvinnnsi@ey bit lnedhe ks 016 bit Tan
Tsunsaldanmdadiedau bit' uda bit mernies@sunsdia o W

ALU mim 32 bit sevinusnfrdeneadiassnsuarandn  danadinieineuges ALU
fiazTiosaztinusn whu dnuame shift bit udauwinlu ALU (glaazunsuqlil 223)  Feintinas
ynvnusazidaiendldiann TnﬁLﬂm:éqé"qm?qmmné'mﬁmmlwmmnaé’tutmmﬁ’a"n‘ndfn

+
Rk



Program
0(0000h)

Interrupts

and Reserved
31 (001Fh) (External)
32 (0020h)
External
65,535 (OFFFFh)
it MP/MIT = 1
{Microprocessor Mode)
Program -
0(0000h)
Interrupts
anag Reserved
31 (001Fh) (Extemal)
32 (0020h)

External
65279(OFEFFR) §
65,220 (OFFOOh )

On-Chip
Block 80
65,535 (OFFFFh)
it MPRIC = 1

(Microprocessor Mode)

(a) Memory Maps After a CNFD Instruction

Program
0 (0000h) pes—
and Reserved
{On-Chip
31 (001FR) ROM/EPROM)
32 (0020h)
On-Chip
4015 (OFAFh) EPROM/ROM
4016 (OFECh )
Reserved
4095 (OFFFh )
4096 (1000h )
External
65,535 (OFFFFh)
1t MPIRIT = 6
{Microcomputer Mode
on TMS320C25)

0 (0000h )

5(000Sh )
6(0006h )

95 (005Fh )
96 (0060h )

127 {007Fh )
128 (0080h }

511 (017FFN )
512 (0200h)

767 (02FFh))
768 (0300h )

1523 (03FFh)
1024 (0400h )

65,535 (OFFFFh)

(b) Memory Maps After a CNFP Instruction

Program
0 (0000h) Interrupts
and Reserved
{On-Chip
31(001Fh) AOM/EPROM)
32(0020h)
On-Chip
4015 (oFAFn) | FOMEPROM
4016 (OFBOh )
4096 (OFFFh) -
4096 (1000h )

External
65279(0FEFFh) ¢__ __ __ __ _
65,280 (OFFOOh )

On-Chip
. Block B0
65,535 (OFFFFh)
HMPMCT =0
(Microcomputer Made
on TMS320C25)

0{0000h )

5{0005h)
6(0006h )

95 (005Fh )
96 (0060 )

127 (Q07Fh )
128 (0080n )

511 (01FFh)
512 (0200h)

767 (02FFh )
768 (0300n )

1023 (03FFh)
1024 (0400h )

66,535 (OFFFFh)

J o ] *
U 222 mesdmmisarnusnees TMS 320C2X

Data

On-Chip
Memory-Mapped
Registers

a

Reserved

On-Chip
Block B2

Reserved

On-Chip
Block 80

On-Chip
Block Bt

External

Data

On-Chip
Memory-iapped
Registers

Reserved

On-Chip
Block B2

Reserved

Does Not
Exist

On-Chip
Block 81

External

Page 0

Pages 1-3

Pages 4-5

Pages 6~7

Pages 8-511

Page 0

Pages 1-3

Pages 4-5

Pages 6-7

Pages 8-511

23
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r—» Auxiliary Register 7 (AR7) (16)
r—*1 Auxiliary Register 6 (ARS).(16)
—>1 Auxiliary Register 5 (ARS) (16)
> Auxiliary Register 4 (AR4} (16) Auil .
|1 Auxiliary Register 3 (AR3) (16) 3 Rg’;{gg 3 Q:’;};‘:;{
1 Auxiliary Register 2 (AR2) (16) [+ # Pointer 1 Buffer
—+|_Audiiary Register 1 (AR1) (16) | 5 SLo0 (ARP) (3) (ARP) (3)
Auxiliary Register 0 (AR0) (16)
f 4 1
16{ 16 t3
y 1 L
16) B ot A . 13
Auxitiary Register Arithmetic 3
Unit (ARAU) (16)
» 3Ls8
Auxiliary Register File Bus (AFB) 16 3/t orlR

17 223 Tasea¥ranas ARAU

223 NITAN
TMS 320C26 fimsgrusatanming 16X16 bit Selusdndinandu 32 bit nsgussiifiays

a7 TR(Temporary Register) N1A tsansazldvaae 32 bit il PR (Product Register) HRAWS
nyrifRamefinunsadeiaivinedniuin i me@eudmiansiinganaden  uenaniidar
nMs@eudatinmen 6 dn vianssinluplunmadinananfauls
mgqmﬁ’flﬁv?quuu‘n‘nm‘:"ﬂwmﬂuﬁ:‘wﬁam‘gﬁmmﬂ AndeThiaula 1y MACmultiply /
accumulate Lﬂuﬁﬁé'aﬁqmuﬁqmnamu wiaAda MACD- muttiplylaccumulate and Data move Faiflu
msidadzausiimlduasetassinlBonde mmslanebadhuny pipelining WasieaAda

ezl operand 2 § TnsensaminnantilsunsiniFasniiayaf1A



2.2.4 NMIAMANNTHINY

TMS 320C26 HigaunisaauANNITIN LAyl Feluriasasfanan aeasiulifians
FNT maskable interrupt SNANENEN 3 A uAE interupt MelFaAnsN port eynIMTENAT
fanen

aazdalsznsudas register MANILIUIA 16 bit Futhuneaniues (down counter) nas
sy Ainiain CLKOUT! uasiilensanilinn1enfn register ausvite 0
axmiiianae interrupt (TINT) RazamiuNasRaeaiacianf1aIn PRD i register QML
nidhi cycle sald Fafutasnanfinin interrupt usinzAKedariafiy (PRD+1) x CLKOUT“-i.aﬁ'ﬂ.ﬁtﬁn
tsdgnfiunsitmuanis synchronize fiugunsnineuen

A9 register RPTC (repeat counter) DusatmusdausaamIsinuTaigs 19
dAnnemnbnasudrdeymifaninindilaense nisiavun RPTC ainlidelAunaningndly
dmaunfurinfusmivanls Feasimsnlida 256 Ak

M7 interrupt CPU_ R Nnensanaziian interrupt 3 11 A9 INTO T INT2
2.25 wasnaynsu |

wefneynadunednn lid@elaitanneuenisumsfudeioyaueynsn  madsula
iﬁgﬁﬁﬁﬂ«:ﬁﬂuﬁﬂﬁuﬁoqﬂmﬁ AD uaz DA Tamnsandsusameusanazdeniu hardware M
!Tcyrmmﬁ‘lﬁ Fanelu chip 1 register 2 ﬁqﬁﬁmﬁ'\ﬁlﬁuiﬂqa a8 register Favitadly register
dedimyaBniavibiilu register Fudiaya nsffiayassiufieyaillifumesiredyonadidanmely
Sesnsofusidyndayaldges 5 MHz

fafinipmefmeynsuees TMS 320026  lAunntsa¥e buffer savsafuuasdgediaya uas
CLKR_CLK Aa fygaunfimdmiunisiudedays snnsafyoannRnilddus 0 Hz dudy
W usnenilfodiu FSMdrame sync mode WalWszuL hefwiuuy POV uammsgm
AT&T T-1 uaz CCMT G711/712 Rvilimnlezeng TMS 320026 Tussuninsdwivinléing
226 madauseiudua-tenina

TMS 320026 Hauvm - enianefaatnee 16 wafm usiaswefmthmefmuuvruu 16 fin
Taednaiaiudndeys Adfiteaiy IN usz OUT axldiosn 2 cyde utWhirenwsiag
s hidRamefinduda Ade IN vise oUT HazllinaKifudludades medenismms
10 azusnaansmnssuumssinlasliswases OSP ﬁﬁﬁmmaém?u’[ﬂmnmiaqam: VO uanan
Hlgeanansoues 10 witeuhanionanud s

vudalefazsenaudon DOD15 ludata bus AOA15 ({uaddress bus ussdalszneudaen
Ted 2 dadenduthilisunsy, feymideBunmaning (DS, PSuaziS) mafnusicmeadld

RW uazliftyqas STRE  iludmaupunisiugediays
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T™S 320C26 111 HOLD (alivia DMA Tnendleanil dctive smvinlsnurees address bus
data bus uazAtycyuAILIAN eylusN19E high impedance (e WgUnIaintuenAndei ROM uaz
RAM sinli]

l’]ﬂsﬁll 2.2 n Interrupt Locations WaZ Priorites

INTERRUPT | MEMORY 5
NAME | LOCATION | PIORITY |  FUNCTION
s o 1(highest) External reset signal
o 2 5 External user interrupt #0
R 4 3 External user interrupt #1
N2 6 4 External user interrupt #2
8-23 Reserved locations
TINT 24 5 Internal timer interrupt
RINT 2% 6 Serialport receive interrupt
XINT 28 Towest) Serialport transmit interrupt
TRAP 30 N/A TRAP instruction address

2.2.7 INTERRUPT

M34ANNE interrupt ¥BITMS 320C26 uamldRamNTaR 22 n Talunng interrupt nW hardware
Vauumgu TRAP ifluns interrupt M software UAAT intermupt address S 1% e 2 address
2.2.8 Tnuan1sersuamingstans TMS 320C26

mél’adou'mqjma TMS 320C26 undaildnia 16 bit (Rad1n1? fetch LAY execute ANTENN
AN cycle address 8 bit N9 addressazanTnd WA 3 mode ﬂ"x)‘p.l'?‘l 22.4 ABULLENS address
Inemza (direct) N384 address Imeitan (indirect) UASMUIL immediate  NN9BN address TmeiRs uay
Inetauidumsdesmsindeiumicanudn  €aun981989 addressiul immediate Wunaiien
operand 319 lnBAR

Mt address Tnumssazldidnds 16bit  Imsueneanily opcode 9 bit uaz@n 7 bit flu
operand W e lE 7 bit $auriU 9 bit 97N page pointer (DP) Wasaliths 16 bit At
WigumNdn 64 kwords  Aaumademisgaaudt fautadly page page 128 word Ualiauau 512
page .

M2 address  ULILINIERNATEHY register ARO - AR7 register s register MaviLl
loop u?ﬂd'mﬁnﬁu'ﬁﬁqai"qnﬂqrﬂﬁ :ﬂﬁ 2.25 Wun91¥ register AR3 1luAadna address Trlffamiag
ANNAT NSiMUA register WIAIRENSIE register Aot (Auxiliary Register Pointer ) ARP 51 3 bit
SafiAlAan 07 Hounu ARO - AR7 finlu ARP HignanTn load W lmenssandisyalumiotaanudn
W NAATINN IR MUARMLIL immediate operand UAZLIANANEA load Hayaann register dotnan

: [ 1 J
tindudwdnaaanudndiduiu



Instruction

DirectAddressing[ Opcode ]

dma ] oP

Instruction

9

Operand

Indirect Addressingl Opcode l

ARP |

N
<

_—af——>r AR (ARP)

16

Instruction

Immediate Operand[ Opcode ] Operand I

o .
{1 2.2.4 Methods of Instruction Operand Addressing

PC — Instruction

or
PC+1

—_—]

Operand

‘J R | ¥ » -l
MAEITNN 2.2 1 STMUTIUNMIBNUBARTAULLNNEAN 7 ULl AB

N7 index AMENTSIANAN

N7 index AMEINIIRAAT

- M7 index Intimsuandiayae ARo

- M3 index Iaemsaudiayase ARD

.

- hifinsindex

N7 index Ingnisuandiasyauas ARD #mFunsin bit- reversing W algorithm FFT

N2 index WENsaLIERYAL8 ARD RMFAUNISNN bit- reversing 1 algorithm FFT

27

. . o o ¢ o 3
N384 eddress UL immediate R¥idaUY8S operand dszneuagluAnds  TapAdalaiisy

- - L2 s J
Wy 2 sunm Re uuy 8 bit WiauLL 13 bit  wazEWFUARILLLRATINM 2 word - AzliTuintes

AAURT operand 1 HUIUA 16 bit

Auxiliary Register File

ARO
AR1
Auxiliary
Register
Pointer AR2
(in STO)
e [o[A[1]—> 4%
AR4
ARS
ARS
AR7

2868 1h

0 00 8h

Data
Memory
053 7Hh Map
Location
5150h 000h Internal
03FFh
0400h
0E 9F Ch External
0F F 3 A h{ ———» OFF3Ah 1 21 h

8 43 Dh

:ﬂﬁ 225 Indirect Auxiliary Register Addressing Example
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A9 2.2 ¥
uusuaames | Aozt maine
OP A usawasalnemiang
OP. (NARP) usmmsalaemedon | Limsulfaudly AR
OP.+ (NARP) uemmsalaemnadan | A1zas AR Ruiiagu 1
OP. - (NARP) usanralatmaten | A0 AR ANARAIAY 1
OPO + (NARP) | uesiasalmemnadan | A11e3 AR, LANALIATYEY AR BN
OP0- (NARP) | usmimralnemieden | A1989 AR, aUMLATIES AR (AN
OP.BRO+(NARP) | ueawmsalasmnasian | A1ved ARy uanfustees AR Bn TaefinisliisnaAnszansled
OP.BRO- (NARP) | ussnzalaemiadian | A1ves AR ausinAees AR @y TaeiinmsWiliamansyanele’

2.2.8 gafRaras TMS320C26
dmiL TMS320026  TlLFNgalasssannaniTmensnaiadudn Anfudedgaddamin

-

v s J H
e

z L d y - v -3 x o« o v o 1
NBnmaeAnduazNefEIiTE anuanangngay. Aoyfnenf dunisdaian

ACC

- accumulator

ARB - register -xhuﬁ buffer

@ ‘x
*ARn - register 938l (auxilary register ) 99 n

- z - ~ge . .
ARP - A2 register 99tl (auxiliary register pointer)

BIO - Branch control input

c

- bit fana

CM - 2 bit MddwRunAes e Tmansu Rty {compare mode)

CNF - bit ﬁl‘ﬁé'mi"ummuqu RAM 143w (configulation control bit)

dma

- data address

DP - pointer L8N page §BYA (data page pointer)

FO

- bit UaNANUY format (fotmat status bit)

FOM - bit ugn mode frame nynchronize

HM

- bit Usn mode N7 hold

INTM - bit flag mode interrupt

+ -t
>nn - YANIT nn AD QI 16

ov
oM
p
PA

- flag overfiow

- Bit mode overflow

- register HAAN

- address port Tat'l¥ PAO waneith porto



PM
pma
Prog
RPTC
STn
SXM

program counter

o _ cood o
2bit Auen P register Wiawiymideuin

program counter

register AR

counter TN
registerdUT (STO M7 ST1)
bit UBN mode sign exiension

register §9AT12

1C
TOS

Treg
XM

Usg
XF

bit MAKBUNIAILAN (test control registen)
AGEATEN stack (top fo stack)
register f‘)ﬂ?’n

bit Uanmode SedinyaBYnsY
FnbiAnAta e

- bit Uan&nuTIeI1 XF

J ° v > (.4 y
aen 122 A ugmAtdenes TMS320026 SelAlmmazBumidunguAndels
F1T90 2.2 A gadnAsIR TMS320C26

CONTROL INSTRUCTIONS
1 NO. INSTRUCTION BIT CODE
MNEMONIC DESCRIPTION
WORDS

1514131211109 8 7 6 5 4 3 2 1 0
BIT! Test bit 1 1 001 +—8— M *—oD——s
aTT! Test tit specified by T register \ 0101011 1M *—D—
CONFO # Configure all hiocks as Data 1 11001110001 1v1 100
CONF1# Configure block BO as program 1 11001110001t 11101
CONF2# Configure blocks BQ-and B1 as program 1 110011100011t 1110
CONF3# Configure blocxs 80, B1 and 83 as program 1 1100111000111 11 ¢
DINT Disable interrupt 1 11001 11000000O0CO0"1
EINT Enabie interruot 1 110011 1000000000
10LET tdie untit interrupt 1 1100111000011 111
LST Load status register STO 1 01010000M «——F0——
LsT! Load status register ST1 1 0101000 1M -——y0—2
NOP No operation 1 0101010100000 O0CCO0CO
POP Pop top of stack to low accumulator 1 1100111000011 101
POPO T Pop top of stack to data memory 1 0111101 0M -—m——D—
PSHO! Push data memory value onto stack 1 C 101010 0M -——Dw——i
PUSH Push low accumulator onto stack 1 110011100001 1100
RC Reset carry bit 1 11001 11000110000
RHM Reset hold mode 1 110011t 1000111000
ROVM Reset overflow mode 1 110011 100000007110
RPT! Repeat instruction as specified by data memory value 1 01001011 Me*+——0—»
. L ReTkT Repeat instruction as specified Dy immeniate vaive 1 110C 1011 4———fem——p
RSXMT Reset sign-extension mode 1 110011 10C000011 10
RYC Reset test/control flag 1 110011t 10001 10010
SC Set carry bit 1 11001 1 V000110001
SHM Set hold mode i 1100111 10001119001
sSovMm Set overflow mode 1 1 1001 1 1000GCOO ' 1}
SST Store status register STO 1 011 1 1000M «—~0—
SSTY ! Store status register ST1 1 ct1i1001Ms$—D——
35xmt Set sign-extension mode l 1100111000000 11
STC Set test/controt flag 1 110011 100011 0011
TRAPT Sottwrare interrupt ; H 5 LI TS R A T B 0 - I B T B B

! Thesa instructions are not included m the TMS22010 «nstruction set.

# These instructions reptace CNFD and CNFP in the TMS320C25 instruction set.




A19T 22 A gARIRIE99 TMS320C26 (sig)

ACCUMULATOR MEMORY REFERENCE INSTRUCTIONS

NO. INSTRUCTION BIT CODE
MNEMONIC DESCRIPTION
WORDS T
1614131211109 8 7°'6 5 4 3 2 1 O

ABS Absolute vawe of accumulator 1 + 1001 P VY0000 YO L
ADO Add to accumulator with shift 1 0000 +«-—5—» M Do
ADDC Add to accumulator with carry 1 0100001 1 M -—0— &
ADCH Add to nigh accumulator 1 01001 000M <+ pD— &
ADOK Add to accumuiator short immediate t 11001100 -——K—rmuu—on
ADODS Add to low accumulator with sign 1 01 001001 M *+— D »

exiension suppressed
ADDT! Add to accumuiztor with stift specitied by 1 01 00101 0Ma+——Dus

T register
ADLK ! Add to accumulator long immediate with shift 2 1101 «=—5—+= 000000120
AND AND with accumuiator 1 010011 1 0M=*+—— 00— »
ANOK ! AND immediate with accumulator with sheft 2 ¥10 1 «—S—» 00000190
cMmpLt Comolement accumulator 1 1170011 10001001 1 1
LAC Loaa accumulator with shilt . | 0010 +«—S5—+ Mo+  pD—80 &
LACK Load accumutator immediate short 1 11700101 0 +—m—K—sp
LACT' Loag accumulator with stuft specified by T register 1 010000 1! 0 M «—D——p
LALK' Load accumulator long immediate with shift 2 1101 +—S—e 00000O0O0 !
NEG! Negate accumutator 1 A 1T 0011100010001 1
NORM T Normaiize contents of accumutator 1 1370011101 *+———Dm—a
OR OR with accumuiator 1 01 001101 M +—m0D——»
" oRK T OR wnmediate witn accumuiator with shift 2 1101 «—S5—» 00000 ! 01
I ROL Rotate accumulator left 1 119201 110001 101900
ROR Rotate accurmuiator rignt 1 11000V 10001 1 0 1 01
SACM Store migh accumulator with shitt ' 01 1 01 *Xt M +—— Do »
" sact Store low accumutator with shit : 1 01 1 00 =X M ¢—— D
SBLK! Subtract from accumutator long immediate with shift 2 110 ) «=——5— 000000 !
SFL' Shuft accumutator left 1 10011100001 1000
SFR' Shift accumuiator nght 1 11001 1 100001 1001
sus Subtract from accumulator with shitt 1 0 Q001 -S> M *——upD——p
SLiBH Suptract frere acoumutater wate ooregw: 1 1 g1t 1t M e———c. -
SUEC Conaitional subtract 1 210001 1 1T M «—m - 0D——0p
SUBH Subtract from hgn accumulator ' 010001 00 M +——pD—»
SUBK Subtract from accumulator short immediate 1 11001101 - K
suss Subtract from low accumulator with sign 1 01000101 M @—— D — ' _»

extension suopressed
,SUBT‘ Subtract from accumutator witn shift specitied by 1 010001 1 O0M+——D— »
: T register
XOR Exclusive-OR witn accumulator i 01 00 1 00M -——D— &
XORK' Exciusive OR immediate with accumulator with shift 2 P Y0} «—S—s 000001 10
ZaC Zero accumuiatys 1 1 100101 00920009000
ZALH Zeto low accumuiator and load high accumulator 1 01 CO000O0O0M+——D— s
ZALR Zero tow accumwulator and foad high accumulaios” 1 Ot 1110t M e D

with rounding
ZALS Zero accumulator and load low accumulator with 1 0100000 1T M e— 0O

SigN exienston suooresseqd T

These instructions are not incluaed in the TMS32010 instruction set




15197 2.2 A gARIRAYEY TMS320C26 (sia)

AUXILIARY REGISTERS AND DATA PAGE POINTER INSTRUCTIONS

MNEMONIC DESCRIPTION w::;)s INSTRUCTION 8IT CODE

1514131211109 8 7 6 S 4 3 2 1 0
ADRK Add to auxiliary register short immediate 1 o1rt+tr1 1110 *+——u3Xxrm—p
CMPR! Compare ihary reg with liary regi ARQ 1 1 10011 100101 0 0=CM»
LAR Load auxiliary register ’ 1 00110 «ReMae— oo

" LARK Load auxiliary register short immediate 1 1100 0 R+ Skt
LARP Load auxiliary register pointer 1 010101011000 1 R
Lop Load data memory page pointer 1 01010010 M *+——0D—»>
LOPK Load data memory page pointer immediate 1 1100100 = O >
LALKT Load auxiliary register long immediate 2 11010 =R 00000CO0O0O0
MAR Modify auxiliary register H 9 101 01 01 M *——D——p
SAR Store auxiliary register 1 1110 4R+ M t——~D—>
SBRK Subtract from auxiliary register short immediate 1 011 11111 +———fr——
T REGISTER, P REGISTER, AND MULTIPLY INSTRUCTIONS
MNEMONIC DESCRIPTION NO. INSTRUCTION BIT CODE
WORDS

151413121110 9 8 7 6 S 4 3 2 1 0O
APAC Add P register 1o accumulator 1 11001 110092010101
LPH! Load high P register 1 01010011 M +———mD——
LT Load T register 1 00111 100M 4D
LTA Load T register and accumulate previous product 1 o011%110 VM +-—-7D0D—-—>
LT Load T register. accumulate previous product. 1 001 %1111 M *+—D——"

and move data

LTP? Load T register and stcre P register in accumutator 1 o011 1 110M +———D—>
LTS? Load T register and subtract previous product 1 01011011 M +—D—>
MACT Muttiply and accumulate 2 0t1to01110: M +————D—mt
MAacD' Muttiply and accumulate with data move 2 9101 1100M+———D——s
MPY Multiply (with T register, store product in P register} 1 0011100 0M +-———->D——>
MPYA Multiply and accumuiate previous product 1 001t 1901 0M 4—m—0C—2>
MPYK Multiply immediate 1 101 K.
MPYS Muitiply and subtract previous product 1 00111011 M +——D——>
MPYU Multiply ursigned 1 11001111 M $———D——p
PaC Load with P reg 1 110011100001 O0T1 00
SPAC Subtrac: P register from accumulator 1 Tt P00 VY0000 VYO
SPH Store high P register 1 0111110\ M 4——rip—->p
SPL Store low P register 1 0111110 0M +——D—>
sPm? Set P register output shift mode 1 1 10011100000 1 0=wPM»
SQRA' Square and accumulate 1 001 11001 M +——D——
SQRS! Square and subtract previous product 1 0101101 0M+——0—->

"These instructions are not included in the TMS32010 instruction set.
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m1T1N 22 A gaddeass TMS320C26 (sa)

BRANCH/CALL INSTRUCTIONS

INSTRUCTION BIT CODE

MNEMONIC DESCRIPTION NO-
WORDS

1514131211103 8 7 6 5 4 3 2 1 0
8 Branch unconditionaily, 2 T 111 11— D
Bacc' Branch tc address specified by accumulator 1 110011 100061090101
BANZ Branch on auxiliary register not zero 2 ttT1 11011 *-————p———p
8BNZ' Branch  TC bit = O 2 111110011 +—b—b
8sz! Branch «f TC bit = O 2 11111000 1 +-——7D—s
8C 8ranch on carry 2 0101111011t S——D—
BGEZ Branch if accumutator = 0 2 111101001 +-——D—"
8GZ Sranchf accumulator > 0 2 111100011V +—m0D——e
8102 Branch on 1O staius = O 2 1111010 1 4—D——b
BLEZ 8ranch of accumulator 5 0 2 11110010t 4-——D—"
8L2Z Branch if accumulator < O 2 tYvY1 100111 +—m7/—D—s
8NC Branch on no carry 2 0O1tot 1 it 1]l Db
sNv'! Branch if no overflow =2 11110111 ] e——— O
BNZ Branch if ‘accumulator = 0 2 111101011 «——e—Dr——
av 8ranch on overflow 2 1t 11100001 -—mD———>
8z Branch « accumulator = 0 2 Tt1T 1101101 e—mD—s
CALA Call subroutine ndirect 1 11001 11000100100
CALL Call subroutine 2 11111 1) 0 1 #———m—mDmee—p
RET Return from subtcutine 1 11001 1 10001vY001 10

110 AND DATA MEMORY OPERATIONS

MNEMONIC DESCRIPTION wgzbs NAIRESRG ere oot

1514131211109 8 7 6 5 4 3 2 1 0
8LKD! 8lock move from data memory (o data memory 2 1111110 Y M e—O———
BLKP' Block move from program memory to data memory 2 11111100 M e———D———
oMoV Data move in cata memory 1 Q10101 1t 0 M -—m—D———
FORT! Format senial port registers 1 110011 10900001 1 1F0
IN Input data from port 1 1 00 0 -—PA—» M +——D——0
SuT Outbut Gard @ Durt \ 1 1.1 0 w—PA~>» ¥ AT
RFSM Reset senal port frame synchromzation mode 1 110011 1000 1YY 1O 11 VO
RTXMT Reset senal port transmit mode 1 1100111 0001Y0000O00O0
RXF! Reset external flag 1 110011 100000°1t 100
SFSM Set senal port irame synchronization moae 1 1t 10011100011 10 1 11
STXMT Set serial port transmit mode L t1001 1 1000 °YO0O0CO0O0 "
SxFT Set externat ftag 1 11001 1 1000001110
TBLR Table read 1 01011000 M D>
T8LW Table write 1 o101 1001 M +——-uD——o>

' These instructions are nct included in the TMS32010 nstruction set.
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foyan £(7) wndlddoneynssfFad ndfa

F)=ay+ 2(1,, cosnax + ﬁ;b,, sinnax 231
= n=

P oLal ° -1
dia a,,b, dludlssBnsnanroannnldsnaunisdeaeil

2 by

a, == Jf(t)cosnotdt 232
y
Vi )

b, == Jf(t)sinnaxdt 233
T _ 7

4 Loy C ol
dia T dluaunsn ue o =27 mendc fe g, Talidnesuresdygnm 1) de

* o :
A T Aruanslfdail

1 ’f
N, f (t)dt (2.34)
T 7

dafann
1. ) =f-) Warfiufp) duiefing sedfinanuaumsseuqaiidin uazasWies
manees COSINE luaung (2.3-1)

2. $1 M) = -9 sy duierdun azUmngiieamanad SINE vimfs  Tusums
{2.3-1)

3. Mft+T72) = f1) Wauns 231) s ingieeamenaflading (EVEN HARMONICS)

4. 1 f1+T/2) = -f{) lusuns 2.31) qzﬂﬂngtﬁmmaumﬁnﬁﬂﬁ" (ODD HARMONICS)
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2.3.3 satnrinrataynsy (TYPICAL SERIES)

-t 2/ J 4 ) ° o o J

pafuouainenasnlssnaufonRnutaN 7 SMUMBTUATAIN  TUIRIBIAINDATRARY
J J -‘ : . " : (3 o -~ o L - -l 4. o e J -
Fee WeANuDGIY (AN dmFulmadjifudanfiansuii;nrinsuasniannaiies
funsRnsiefeans

damazAntialumnlszuauadyguBusy TaetanzluFunisdasaniu SAAIATYTBINTS
- 4 o A - - 3
AnsisAinan Ao nimlsvdrlumsluaunnad band width ) Tussuumsnsiadests S

4 [ A * ] - &

woursIpnutavian Weruumsdatarnsiusygnmnldadwiilsr@ninmuazdon Wilsewdndan
dmiudnruspladudggraiidnnglussiumslssnesadygnoudaarivarepiun  unias
uﬂmﬁqnmﬁ'tymﬁmmmxﬁﬁﬁumn

LS L4 J L 1 - ] o . & 3
avflsznavseFuddmiupladusontiwaliafng q neszandrednldnil

ldg-) :

gﬂﬁ 232 p.lm‘i'uuuuaumm



J o« i H X & « L4 &
Waenn Ay IansouranamNuiouey Anedovesiunsailugud  vinldinex de Sisn

(3 A Cd J Ld - 4 i 'Vl
winiugue (a,~0) uszlaeh 1) = f{-) I lidyyruAingieseiiianizinenses COSINE imis

neaRe b,=0 daurn a, Awandlgaed
2 "ff
a, =T f(t)cosnaxdt
-2

fH=-1 am -T2 ta -TH
=1 an -T/4 02 T/4
M=-1 am T4 0 T2

= 2 { Tf(—l) cosnaxdt + Tlf(l) cosnaxdt +TT(—1) cosnaxdt}

T 1 4/4 /4

~T/4 /4
fcosnaxdt +— . cosnaxdt —— fcosnatdt}

_EFJ_
T D 11 na g R®yy,

na)T o7 Clsinnex 7, 1+ [sinnor 7, ] [sinnad 713

/ 2 nol ., nol nol nol . noT in noT
-an{sm 4 —Sin—5— +sin 2 +sin 7 —SinT5—+s 4}
a2,T (4si niﬂ‘ ’ mnaﬂ'}

vﬁmmn ol = Q)T =2x muuq:‘lé’

1 . nT A
a,l= E{4sm? —2sinnx}

Wi o sinnr=0 e n=012,...©

o O 4 . nrx
4.7 4 2
% =703 =3 % =7z nr=0
4 .37z 4 J 7.
G =3, Sy =~7 q:—sn27z=0
4 1

f(t)——(ocsar—goos3az‘+oc55ar )

27 232 pleduunbisaenns
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Wi Y duplatunsuanamauued Adidwedsldmmsadugudinliivnes a,~0

' dy .
uaziiesn f{1) = fl-y)aldinen a,~0 widalanuneu b, Ndasiuan

b, =—2T- Tff (t) sinnaxdt

-T2
f(t)=-1 M -T/2W0

=1 I O T/2
<4
J A at 1sin3ar 1sinSmr+
f()—”[sm +3 +3 .|

4 4 b
nin 234 plafuanavasy

anguiinuu azlddn

J@® =;?3(M+’é“83&1+%“5&f-h...)

gﬂ?‘; 235 pJn&‘uﬁuﬂm
amngldun axldidn

2 . 1. 1,
f(t)=7—t(snat—§sm2at+§sm3at~h...)
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2.3.4 guasuwANd (COMPLEX FORM)
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fO=at A SHEEET

" Inas fm'
7, +Zl:{(4. J?.)e’ +(an+ﬂé,)e

}

fivun
1 .
=5(a,~jB,)
1 .
=7 +jb)
1
%=a7
It ¢, W Complex comjugate 189 ¢, faumsfnuananen g, W dlan
7
G, = -;.- f f(®[cosnax — jsinna]dt
-T2
1 T/J’
Cn =TT f(®lcosnax + jsinnax)dt
-1/2

T/
G = l f f @®).e"*dt

= T/ff(t) e i

—T/2
uiigaecld
f(t)=co+2c,,e’""' + i Ge™
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L ..C L] ‘ 4 o
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3 1 kel W
Wiludyguibiredsaiaitemnasewndshifuand

garlumsutlanfFudunsdtyqnamaiinie
G@) = ?g(t).e'fzddt

g(w) = Tf(t).e‘fz’”'dt
u‘jﬂuﬂm’tﬁ’tﬂumszjwdﬁﬂdmaKturmmv‘ﬁﬂsimﬁqu'lﬁ

G(u) = 1—5: g(x)e - ju=012,..,N —1
e N dudninuusdia ‘lum?u.ﬂmné’urjﬁﬂz(nﬂqd’tumﬁmnf"hiviatﬂm AR

N=1 _Jj2mux
g(x)=ZG(u)e N ;x=012 SN =1

Aetin mné’tutmtu'lunmumiurﬂi’wumvlu N=4 laugi) = { 2344 Lmﬂnnmaﬂa
é’:yzmmmna'v:mw:m'l&h'!nqmsn'nuﬂa«jtwdmmitytmtu"‘lumaLumna

G =g g+
G = 3 22) = 520)+ £0) + D)+ £0)]
£ 1—[2 +3+4+4]

=325

qmmmﬂm&jﬁm&mé’mtmmsiﬂLﬁ'm
H(Sf) = Th(z) eIy

h(t) = TH(f) e do

qmmeuﬂmvjﬁmfmmﬁ’mmmﬂunmum

=1 j2 xkm
H(k) = %&oh(m)e" " ;k=012,.....,N -1
<1 j2 xkm
h(m) = &oh(m)e " sm=0,1,2,....,N -1

2N sequence YRNKYYIN Afm) = {2,344} Wi spectrum maaﬁ’tgtmtuﬁ'uﬁa N=4
H() = 5 Zhm)e 5 = 3 3 nmye ™
H(0) = 3 3 h(m)
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U N 1um 1024 90 lald DFT axdasgnudmiauidedeu 1048576 uidiald FFT azvieiien 10240

. o
winuu



41

.y d
anidiafudur dgamaulandifed Ae

1 N1 km
H(k) = — 2 h(m)W

m=0

;k=012,...,N -1

_d2=

W=e ¥ = j=4/-1

il =
mT9M 2.3 n uFsudsudmsunsguAnSedausswing DFT fu FFT
 Leogth o Tenstom (8| DFT Oporaions (V) | FFT Operations N fog ()
8 64 24
16 256 64
32 1024 160
64 4096 384
128 16384 896
256 65536 1024
512 262144 4096
-1024 1048576 10240
2048 4194304 22528

L4
nrusiAuazinatindatulanGudatadaiineg

1. gumninvanisulasiFad (Motivation to search for an algorithm)
H(%+I)=_H—(-*I;L—I) 3l=12,..,N/2 -1

Toei H (k) U Complex Conjugate 199 H(k)
2. watiadmFumsasn1sAtuan (Key to Developing the algorithm)

m=m,_ 2" +m, ;2" +...4+m 2" + my2°

=
e m, =ovf§ﬂ 1 e v=20]1,...,n-1 e .= log, N

usAeaiy
k=Fk,_ 2" " +k,_,2" 2 +.. . 4E2" + k,2°
- - o
Tosl  f, =o0via 1 9 v=0l,m.,n-1 W8 p=1log, N
d i 7(m) lu sequence nﬂﬁﬁqa’/‘lﬁquﬂﬂﬂumngﬁuammiunu h(m) étﬂumﬁg’lu

h(m) = h(m,_ 2" +m, ,2" 2+, 4m2" + m2°)

fualdin
(2.3-5)

= h(m,_,,m, _55...,m,m,)
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ngun 235 acldan

Nz-l h(m)W"" = i i . i 71("1 m_.,...m )Wk[n,,_,z"“+u._22"z+...+-.,2'] (2.3-6)
n=0 mo=0 m=0  mymo  M17A=22772700

. d . x

Aaatalunsdin N=4  ¥i¥a nelog ,4=2 FAausumsh (2 sudu

}E:;Z(m,,mo)W"‘z"'"") = E{Z(O,mo)W“" + R(l, my Y E@+me)y

]

1 1
Zo h(0,m, )W '™ + ’.Zoh(l,m, Y A2+l 237
mg = =

h(0,0) + RODHW* + R1.0W?* + QW

Fatiusunai (237) aglddn

Z Z h(ml ,m, )Wk(:.pf..) i h(m)W ﬁ'w.‘m

ar ] x -~
n'mﬂ'ummqhﬂi’ﬂu wwngnedii N=8 Wuiugmudlesiutunretinemmumsses T

WuRe H(E) = 1 ioh(m)",b. g k=01,.7 2.38)

; _as e
Bla #=c ® =e * uans i m Feunglug vinary An

m=m2* + m2' + my2° 2.39)
ANANMT (2.38) 181 8 ArumaaRalA
m=0
Wiaulaameumenatiiasessanisi 6 Waglugtlveuatgiuass adlddn

8H(k) = Z Z Zh(mz,m“mo)W*l‘-z*Zﬂnfnol

; -.-Q m =0 m,=0
Z Z Zh(mz iy, g Y Ay 2y e @31
=0 my=0 m =0
4 L ' A u
NANMTN (2.3-11) 13710 Summation Tugaiily M, 1ufs
M, = i:z(""zs"”l,"’»’V‘mz
myul
.
witliasan w4 = -1 uazuny k Aeiargnaeasls
L _
M, = p3 h(my , m,, mq )(—1)™14h 2k kol
=0
] o -4 ]
WAliaIn  (~1)mieezal - 1 M, awnsadoulvshidu
= 3Ty my Yy At @312
Summation ¥ENANNIER (23-12) tﬂumtuﬂum m; Kot 0 uaz 1 Fehusumsi 2.312) axiidn
wlsiiling st ko, my uay mp fedh Mp Gelwiliidu
By = 3y, my Y1)k < By, mp)
my=0

(2.3-13)



WIUAIANNIT (2.3-13) adludunis (2.3-11)

R N
y SH(kE) = X X (ko my,m, W2t (2.314)
my=0 m =0
Summation alutasuMIi 2314) mn@Eliily M  thide
l el
M, = 2 hi(ky,m,,my W™
=0
L I kg +ko
= Z.h’ (kg ,m,,my (- j) (2.3-15)
o o v pm2
IneManaunii 23151 w2 = &7 4 = —j UATINBN (- j)*hm - |
it e i - @k +ho)m .
fau My Geulalusidly M, = .,i_lohl (kg sy, m0)(= J) ~ (23418)

J : h-d . - r' -
AN (2.3-16) Wannsudsin My duouss 1 aniumen M; sudlusautlsyes

ko, ky uar my YhReaun? (2.3-16) [enanenilu

M, = hy(ky, ki my) 2.317)
unu 2.317) adlu 2.3-13) /218

1.8
BH(k) = 2. ha(ky,ky,my W™h
mo=0
° -f ar 4 L 4 A » 0.' olt
Twinuendaeaiu M, uar M;  dield Mp lunanns summation 18967 M) 1iuAe

S s (ko kg Y7 o148 28301
my =0

il

M,

= 1~ j har2hthklm 2.318
= ,é;o h2 (fo,k. » My )(7—2—) ¢ )

wisaminnsulidn M Tudosonudn My dluieridues ko, kr uask; Susasumy

At My = B3 (ky, ki ky) (2.319)
Fetfusangunist 2.311) 1seldAmreud

SH(k) = 8H(k,, k, k) = B3 (kg &y, ky) (2.320)

andulssdna GO, uar (1-)H/2 Aundntiasdiusngey /2 thues neofe

1. uaz (1-5)/\2 Tunnfl 2, 4 uasit 8 189 unity ‘%qmq:‘liﬁ’ruﬁ’nm&unuﬁm

4, = e'%i dﬂ r=12,...,log, N 2.3-21)

ot 4, svilquani@fe O 4, = wo W= (2322 a)
@) (4)* = —~(4) e ; -: 12,%_1 log; N3 I =0,,..2""

2.3-22 b)

W (4,)F = 1 2322



- — N
[INAaNNE (2.3-13) dsueglumen 7521849
Fa(ky, my, my) = g;i(mz,m.,mo)Az“

(ko my, my) = R(0, my, my) + h(1, my, my) A,
sumai (2322) 1 axfidhidhe 0 fidlu 1 a2B90ein uwiaze i 4 aume Ae
71(0,0,0) = k(0,0,0) + k(1,0,0) = #(0) = h(0) + h(4)
i (0,0,1) = h(0,0,0) + h(1,0,1) = h(1) = k(1) + k(5)
71(0,10) = h(0,1,0) + (1,1,0) = h(2) = h(2) + h(6)
m(O,L1) = AOLY + A(LLY = AB3) = h(3) + h(T)

-
(5]

case 9‘! 1 kog=0

71(1,0,0) = 5(0,0,0) + 4,1(1,0,0) = hy(4) = h(0) - h(4)
B(1,0,1) = 7(0,0,)) + 4,h(1,0,1) = &(5) = k(1) — h(5)
m(L1,0) = 7(0,1,0) + 4;(1,1,0) = h(6) = h(2) - h(6)
m(LLD = BO,L1) + ARWMLY) = kB(7) = h(3) - A(7)

case # 2 k=1

y e .
s (2.316) dlaunu () Aotiman A, a2lddn

-i;z(ko’ My, mo) = -,;l(kﬂ’os mo) + _h_l-(ko,l, mo)A (2k1-ko)
AN fixed A1 kg, Ky ufvinmswls mp hludezefierld 2 aumsdcil Ae

case 1 (kiko) =(0,0 )

hz(O 0,0) = h|(0 0,0) + h:(O 1,0) = 5A(0) = B(0) + K(2)
52(0,0,1) = £y(0,0,1) + hy(0,1,1) = (1) = (D) + KG3)

case 2 { ki,ks) =( 0,1)

52(1,0,0) = Ri(1,0,0) + An(1,1,0) = hy(4) = ky(4) + A (6)

h(1,0,1) = Bi(L0,]) + AA(LLY = By(5) = h(5) + A(T)

case 3 (ki,ko) =(1,0)

hz(O 1,0) = h,(O 0,0) + A}h.(o 1,0) = 5(2) = i(0) - K(2)
h2(0,L1) = 7,(0,0,]) + 42K (0,1,D) = B,(3) = k() = KB)

case 4 (kpke) =( 1,1)

hz(l 1,0) = hn(l 0,0) + A}hx(l 1,0) = h(6) = h(4) - Am(6)

B2 (LLD = hi(L0,1) + AT(LLY = hy(T) = I(5) — A(T)

(2.3-23)

(2.324 a)

(2324 b)

(2.3-25 a)

{2.3-25 b)

(2.3-25 ¢}«

(2.3-25 d)

J 4 :‘l J - ar A *
aNn"IN (2.3-25 a) T (2.3-25 d) himai iteration  ASAN 2 AN 236 Taemasin iteration

kel 2 A0 Tuaunasi 2.321) thuae
- « ' ’
Tuhiganuniai (2.319) Faudinlse@ns lunannes 4s s2l¥dn

hs(ky, ki, ky) = ha(ky, 1,0) + By (ky, ky 1) AL 52320051



Fealfan
case 1 ( kzk1,kg) =(0, 0,0) {2.3-26 a)

;3(09090) = ZZ(OvO’O) + E2(()9091) = h}(o) = h!(o) + hZ(l)
case 2 ( kz,k1,k9) =(0,0,1) (2.3-26 b)

73(1,0,0) = h2(1,0,0) + Agh2(1,0,1) = hy(4) = hy(4) + Ashy(5)
case 3 (kzk1,k0) =(0, 1,0 ) {2.3-26 ¢)

$3(0,1,0) = h2(0,1,0) + AZh2(0,1]) = hy(2) = hy(2) + A}R,(3)
case 4 { k2k1,ko) =(0, 1,1) (2326 4d)

F3(1LL,0) = Ba(L1,0) + AFha(LL1) = hy(6) = Ay (6) + Ak, (7)
case 5 (kak1,k0) =(1,0,0) (2.3-26 e)

53(0,0,1) = £31(0,0,0) + A$h2(0,0,1) = k(D) = Ay (0) — AR, (1)

J v ..’ J J :
aummmaa audininzes H(%+ N = 'ﬁ(%. — 7y Vuas amnnguanm (23) iy

ngwA iteration AT 3 TuAE 7 = 3 luaunsT (17) Thied
o : h,(0) = 8H(0)
lungaazfan ;,z (@) = 8H(1)
hy(2) = 8H(2)
h(6) = 8H(3)
hy(1) = 8H(4)

dau H(S), H(6) uaz H(7) 1#snanuaaniinta Complex Conjugate wzafinAnuanisenuin
8H(S) = hy(5) = hy(4) = 4:h,(5)
8H(6) = hy(3) = h(2) - Aih, (3)
. 8H(T) = hy(7) = ky(6) ~ 43, (T)
anaunN (20),21) uas 23) s¥l#d Signal flow graph N=8 A8

h(O)\ / h{0) \ / h2(0)>< h3(0) (1/8)H(0)

h(1) hi1) ha1) hs1) (1/8)H(4)
h2) h;2) hZ(Z)Y h32) (1BH(2)
h3) hi3) hB3) hs(3) (1/8)H(6)
hi) hi4) / h2(4)>< hs(a) (1/8)H(1)
h(5)/ hi5) \ h2(5) h;(5) (1B H15)

h(6) / \ hy(6) /\ hz(6)>< h3(6) (1/9HE)
h(n 7

h ha hs(7) (18 H(7)
:ﬂﬁ 2.36 Signal flow graph N=8



1 el ={1,21,1,32 12 W HK

BO) =1 hi0) =4  h0) =13 —>i1—>  H0)
K1) =2 h(l) =4 hfl) = >1—>  H@)
K2) =1 @) =2 hA2) =2] S>> HQ)
K3) =1 h3) =3 hA3) =24 S>1B—>  HE©)
K4) =3 k@) =2  hyd) =-1293+0707 S>1B—>  HQ)
h(S) =2 hi(5) =0  hi5) =-2.70740.707 2> 18> . H®)
K6) =1 hi6) =0 hx6) =-2707+{0707 >8>  HQ)
WT) =2 h(T) =1 hT) =1293§0707 >’  H{)

235 iaBwdu (DECIMATION)
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236 duwmaslhiadu (INTERPOLATION)
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[} :” J * J - J :’f
autaen usrimnfunisnaniedygruminiunlssueanaiie iiapluuymdsimeiuse
nzzvinldlaeldgnsnineaunaaniues
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writlaqiiutimalulatinnduadnsaldtamilinni imnlssnanadygroumiidnes
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s‘{a&un'mﬂaﬂugﬂuuunmé’tytmm (Conversion) 3lAilArudnthidy sndygueunaen
fitagjudalAulSemiliudygom@anen TnaguinsnlawnaenyAdnearaunamef  uavazgn
Urnanslagsinlssnanadyg ufanes e rauiomef dusiu qqnﬁuuaﬁwﬁﬁﬁmqqnﬁqm
URAINRTIMEIATIIAE u‘?ﬂmqqntﬂdﬂuné’u’lﬁaq"luphmﬁ’tu:u’umamaﬂnﬁ‘ﬁfmu'lﬁ’ nsfszulAey
é’tutu'\mﬁ?maanﬁ’uLﬂuﬁmtu'umﬂu'mﬂm?ummmﬁq'lﬁinﬂ'liamaﬁnnﬁ’imnnaumamaf

* - J _— o d
dmfusruuiiimassanansdiayanfanesuansiapii 2.4.1

Analog Signal Sampele —,\ .
Conditiomer | " & Hole [ 9 QDC A s /‘_’\ .
Y \f—I/
A s s a
A t Digital
f :‘; / Processor
Transduser ] B8 \
u S—
i s SN
Physical 4 | Analog 4 .
Procsee Actuator DQC N -

o o e
U 241 uassszuvmiimalesansuatayan1iddnes

anplindusunmedingldfe  msulRrulemesnenmiludnrusia 7 i iy
qovgi AvuiAy Aananda axgnulAmilindhudygaiiiuseunaen Tnemsuasawef
(Transducer) A1l IANEAUA LG RINaN AR 1 mnﬁ'uﬁ’tucgnmvm'lﬂﬁwﬁ%qnﬂi’ﬂﬁagj
Tuphan ussswnafiverzastey anassing 7 iU 2ssaene viaasasnsasityqunuilugiu

nssunullaususiand svquminzeddynuauisensanin ufafiasinmlaaddyonn |
il Welibisufed ADC AfasmEanmin adyqnugnutlasdiuasnealag ADC
ué’o'ﬁﬁyaﬁ?mam::qnd«viﬂ'lﬂz‘hﬁammmu‘nn&uﬁ’q‘iﬂmmﬁﬂﬁzﬁﬁm?ﬂmqauai’ﬂqauﬁmﬂ?\'ﬂu
i’aqanaﬁ’wﬁné’umtﬁamuQuﬁﬁnmmqmumwmqs:uu {neitiUFIINTINMNNG (Analog Actuator)
2.4.1 noujjyanisduiays (Sampling)

'lunﬁﬂquiﬂqa&uﬁumqmammnazqneiuu']ufzu:: 1 At miwna»i&'rutmmﬁgm:umﬁm
AN 4«tﬁm'xnn'1?ﬁaiieé’tyrmtuﬂmaanﬁqmzﬂzmﬁu&u ngrsMrguAaamiasvilay
funsfauruaudtygiomiad dudtyorusuisen %ﬁx‘lﬁd’mmﬂmﬁuaqmn (Modulate) $TMIN
nuiadiudoyyiueanssn muam'luzlln 242 ua-'t‘hwmmunw‘iaaofé’zurqumiu‘l&a'\'h 31
farlFdanuinia 242 9

dannsquityqn e Adsesmegudtygnaasasiifaila fayafgulitianilu
iquwufnﬁ-nmé’mrmmﬁmﬂm&u n’mau‘r'na%uasjﬁﬁmwﬁwmd’tytmmamaﬂn UAT AMMOHTjEed
.2 (Nyquist Theorem) nenalidn « Srdoyrusiediaainiauidanfiia (Hamonic Frequency) 3]
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8. dyoyreuignizadis

p.lﬁ 242 usmamsgudtyon

2.4.2. noufjmendulad (Quantizing Theorem)

misafulad dunumsfiulesdoyyineuinen Widufayendnaefidudngauiy
dyanamnesn wuegluplsesis i Fiiudiu wneniheyieiilFannfuladuarmnages
dygrununaan sn@sauilune fscldnemaiuladmaamiafadu (Quantize Transfer Function)
ﬁ'auﬂmlupl’/'; 2.43



o1
QUANTIZED OUTPUT ) 07110
0101
0100
0011
0010
0001 _

0000 —> X
ANALOG INPUT

1111

1110

1101

1100

1011

10710
1001
1000

J [ A a*r -,
3 243 usamruaeieiuvasnisadulag 4 fin
aadndtyresneaiulafiiuliun Fagiu Resolution) sevdredulad  Feazanansarmals

AInduiinreuenimisAdnes viasmnaangn 243 fiRedaundusasrouninresiuicls

mMannuuewile
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Q=Frs2"
o

Q : Aeainiuesdiuidlaniaunueu

FSR : doaAnanaraettyqrouauaen (Full Scale Range)

n: enaulintesiafanes

anaumsdedussiusdedwouinnniy wste: fiszansuastine gy
sunaenla aminsadulad qztﬁu‘lﬁo")u‘jmhmwav‘f’lﬁmnn’\sﬁu‘lﬂimul‘wuLﬁﬂuﬁuﬁ’mtqu
aunenthiudn Aeenudiifonaafisty  SurarBanmufanaminn mnafiananeillad
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EANOR

J - &
{1 2.4.4 uamepaufianamaiulad
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%91 DSP

2.43 awsusnuilaueusilzan
ssunilaueuslaasd Taewugmudoasiiuteania gunsolifuusdu (Voltage Memory) B

WgUnsafddyAa dadinlssq selugplil 245
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los O/Cﬁ

Input ,‘]rch Output
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[] . x
71N 245 usminasugussINMsuTaueulaas
tisanseliadeindassedtygrnunsudiniudarinlsyg ﬁm‘f‘mi‘azqnanumnwuﬂa«
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- o 1 J i . 2 ® -~ * o «
Mot lugtnsaldrAtyetrnii Minlinerresfasefifldfauiugnsaiviiadssseuaen

J J C’." - 1 & A -~ Ly
Bu 1 1 249 azuaamruareflriduras el e 3 Tn auiiulfdniaRanestunn 1 Gfn

J -~ kg
sufsewmiluussdusuiaan 1 A



FS

3/74FS — ////

1/2FS

-—

1/4FS —

000 001 010 011 100 101 110 111

Tvdm

o . cx -
1N 249 uanmsmaeafiueedeT twm 3 1n

Anwousnednnes el axlludneusdenin 2.4.10

MSB
Resistor
Suitch
o| FTEPY ] & Network
] | ]
Ls” >
Digital Input
Reference AAA
Voltage
-
oO——i

P

Vol tage Output

it 24.10 uamuenlnesunniveiied

aarAied Adfdeamnusiluiiiarandnfe asfieiduusadnmmdiaidin @
2R ledden) FeiihuunMasléfann dnpuzsaneaTuanaR 2.4.11

Tunaniisimfavinselusiudned sedriuceriuidla sclfnainddum qm‘aﬁ.
Fawmed (R dlansudhlasugradinmefonivgada R2R fiamfunszusszgmiumenhiy
§am 21 Sanemadasiumialun® Al 24.12



Vref
o

2R

<=

Pl

J

N

P

N

o
.
a
n

.“FwV«/uJ

J [ ) a~r e - L
I'IJVI 2.4.12 UARINITWLNUNARNINUIIAUEIES

- [ -
2.45 2nsulasudgignusursenbiitludggauflnes
4- o«

arnenddalug aveflupluedled wenwnmlenldRe wunnlsrinoudaeain
. . . -£ - -‘ & : o U'd
(Successive Approximatin) flanldlusuiifaimeanufaguuaziiunan 2ssuuntindrafuan

s . .

weafmneuludneusilaundu
4 ] - o
7 2413 usaalarfiudn  wedd ponrwmefcasauBaudinuenimainedd i

fyqrusuaanduwn Lmvfunﬁ‘lﬁﬂzmuqu"ﬁama&mﬁoﬂsmqmuuni’nL-mi?w MR
S &
SAR audlusall (gl 24.14)



v DARC —Vred

' x Digital.
Output .

SAR F—ciock
R |

Start Conversion

J of L &
N 2413 uamsudeniaezunsu waedaualasuuudaiedn

Analog Input

......... T ctegnacpiiensfacctaccacnasesons

: I Analog Output

—

BIT1 BI?Q/BIT3 BIT4 BIT1 BIT2 BIT3 BIT4

- -
1 2414 uandinflassunsuyeaedfiuuy SAR

dedygosnfnadun 1gn fiasinWiingegaudly “1*  doufiviug e du “0° Aed

azulasuanivnass saR WilludyguewnaenufBoudouiudygauemnsangugn  fwams



-d a‘y -l -lv -l ) ¥ 1 - [~3 - 5 “qn (34 3 [ 3
uRuudienmdufoudinuiduFoudioy  dnlsundiduniredmindu “1” witwnndn  fas
Wiindlu “0” amfussinmamessuiindsll InevinlWibmiudy “17 winuasurssassiinddwn
nivimn WiDmbailu “0” witiviaendafimed “1° @11d  udammimaseuiindalifaedidinaiaau
prLniin vFaaunduaniynavsineen AuseAudumn Bidiu “1” LS8

. o ds v 4 - v de 4
fadimsznisnidmiuninminnu Aesunsenturnssdatea  ludasasiivinmaulanu
4 ) - 4 -ty
dpgn Tnsuldouwlelalifiy 12158 ludngaioresmanldaudygunines wiynes

sanUiUYnin




uni 3
UUIMNIMTRBNUULUARZNITHTN
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. TMS320C26 Block Diagram
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Comparison of Internal RAM Configured as Data Space

osh
0SFh
07Fh
O1FFh
0200h

2FFh

03FFh
0400h

TMS320C25
TMS320C28

Memory-Mapped
Registers

Reserved

B2

Reserved

80

B1

External

TMS320C26

Memory-Mapped
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Reserved

82

Reserved

80

B1

83

External

0Sh
0ch

0SFh
060h

07Fh

01FFh
0200h

03FFh
9400h

0SFFh
0600h

New RAM Block

07FFh
0BOCh

FFFF

Comparison of Internal RAM Configured as Program Space
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FFFF
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TMS320C28
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BO

TMS320C26
External/ROM
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/
/ 80
/
/
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// //
/ , / 81
/
/
/
/ 83

FBFF
FA0O

FBFF
FCoO

New Block

FOFF
FEO0Q

New Block

FFFF



TMS320C26 Memory Maps
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{Microprocessor Mode)
Program
(ooooh)
Interrupts
anc Reserved
(ooteny | (Exemal
{0020h)
External
(FOFFN)
(FAOOh) On-Chip®
(FBFFh) Block B0
(FCOOh)
. Extemal
(FOFFh)
(FEOOh)
External
(FFFFh)
it MP/RIC 1
{(Microprocessor Mode)

Program
(0000h)
Interrupts
and Reserved
Bootload ROM
{00FFh)
(0100h)
Reserved
(OFFFh)
(1000h)
External
(FFFFh}
tMPMT =0
(Microcomputer Moda)

(0000h)

(000sh)
(0006h)

(00SFh)
{0060h)
(007Fh)
(0080h)
(O1EFh)
{0200n)

*(03FFh)
(0400h)

(0SFFh)
(0600h)

(07FFR)
{0800h)

(FFFFR)

(a) Memory Maps After a CONF 0 instruction and After Reset

Program
(0000h)
Interrupts
and Reserved
{00FFh) Bootload ROM
R Reserved
{CFFFh)
(1000h)
External
(FSFFn)
(FAOOR) On-Chip
Block BO
(FBFFh)
(FCooh)
External
(FOFFN) ¢
(FEOOh)
(FFEFN) External
#t MP/MT = 0
{Microcomputer Mode

(0000h)

(00ash)
(000€h)

{c0sFh)
10060h)
{007Fh)
(cosah)
(01FFh)
(0200h)

(03FFN)
(0400h)

(05FFh)
(0600h)

(07FFh)
(0800h)

(FFFFN)

(&) Momory Maps After a CONF 1 instruction

Data

On-Chip
Memory-Mapped
Registers

Reserved

On-Chip
Block B2

Reserved

On-Chip
Block BO

On-Chip
Block 81

On-Chip
Block 83

External

Data

dn-Chip
Memory-Mapped
Registers

esaivec

On-Chip
Block 82

Reserved

Does Not
Exist

On-Chip
Block B1

On-Chip
Block B3

Extemnal

Page 0

Pages 1-3

Pages 47

Pages 8 - 11

Pages 12-15

Pages 16-511

Pages 1-3

Pages 47

Pages 8- 11

Pages 12-15

" Pages 16-511



TMS320C26 Memory Maps (continued)

Prograi "

(ooooh)

Interrupts

and Reserved

{001Fh) (Extemal)
(0020h)

External
(FOFFh)
(FAcan) On-Chip
(FBFFh) Block BG
(FCooh) On-Chip
(FOFFR) Block 81
(FEOGh)

Externai
(FFFFh)

it MPNT = ¢

{Microprocessor Mode)

Program
(000Ch)
Interrupts
2nd Reserved
(001Fh) (External)
(0020h)
External
(FOFFh)
(FAOQR)
On-Chip
i
(FBEFH) Block B0
(FCooh)
On-Chip
8l 1
(FOFFR) ock B
0Ch
(FEoah) On-Chip
(FFFFh) Block 83
1t MPNT = 1
(Microprocessor Mode)

Program
(0000h) 1

nterrupts

and Reserved

(0OFFR) Bootload ROM
(0100h)

Reserved
(OFFFh)
{1000h)

External
(FoFFh)
{FAQOh) On-Chip
(FBFFh) Block B0
(FCooh) On-Chip
(FOFFh). Block B1
(FEOGH)

External
(FFFFh)

HMP/MT = 0
{Microcomputer Mode)

(o0och)

(000sh)
(ocosn)

(00sFh)
(0060h)

{007Fh)
(0080h)

(01FFh)
{o2q0n)

(03FFh)
(0400h)

(05FFN)
{0600n)

{07FFh)
(0800h)

(FFFFh)

{c) Memory Maps After a CONF 2 Instruction

Program
{0000h)
interrupts
and Reserved
(00FFH) Bootload ROM
(0100h)
(OFFFY Reserved
[21)]
(1000h)
External
(FSFFR)
(FAOGh)} On-Chip
(FEFFh) Block 80
{FCOOh)
On-Chip
(FOFFR Block 81
FEOCH
( ) On-Chip
(FFFFh) Block B3
HMFMT =0
(Microcomputer Mode

(oocon)

(0005h)
{0006n)
(00SFh)
(0060h)

(0o7Fh)
(0080h)

{01FFh)
(0200h)

(03FFh)
(0400h)

(0SFFh)
(06oah)

(07FFh)
(0800N)

(FFFF)

(d) Memory Maps After a CONF 3 Instruction

Data

On-Chip
Memory-Mapped
Registers

Reserved

On-Chip
Block B2

Reserved

Does Not
Exist

Dozs Not
Exist

On-Chip
Block B3

Externat

Data

On-Chip
Memory-Mapped
Registers

Rescrved

On-Chip
Block B2

Reserved

Dosus Not
Exist

Does Not
Exist

Does Not
Exist

External

<~ Page 0

Pages 1-3

Pages 4-7 '

Pages 8 — 11

Pages 12-15

Pages 16-511

Pege 0

Pages 1-3

Pages ¢-7

Pages 8- 11

Pages 12-15

Pages 16~511
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TMS320C26BFNL
DIGITAL SIGNAL PROCESSOR

SPRS013 ~ JUNE 1989 — REVISED AUGUST 1992

‘ E \ Caution. This device contains circuits to protect its inputs and outputs against damage due to high static voltages or electrostatic

fields. These circuits have been qualified to protect this device against electrostatic discharges (ESD) of up to 2 kV according

to MIL-STD-883C. Method 3015; however, it is advised that precautions be taken to avoid application of any voltage higher than maximum
rated voltages 10 these high-impedance circuits. During storage or handling, the device leads should be shorted together or the device
should be placed in conductive foam. !n a circuit, unused inputs should always be connected 10 an aporopriate logic voltage levei, preferably
either Ve o ground, Specific guidelines for handling aevices of this type are contamned in the publication “Guidelnes tor Handrng Electrrostatic-
Discharge Sensitive (ESDS) Devices and Assemblies’” avmlnble from Texas Instruments.

absolute maximum ratings over specified temperature range {unless otherwise noted)’

Supply voltage range, VO o .o ittt e -03Vtw?7V
INPUT vOItAGE rANGE . . . . .t i it e e e e e .-C3Vw7vV
Output voltage range . . . .o . ..ttt e e e e e -03Vtw7v
Continuous power dissipation ... ......... ... . . .. B 15 W
Operating free-air 1eMPEerature fange . . . .. .ot m it e it iie et et it e v et eea 0°C to 70°C
Storage temperature fange . . ... ... e .. o N, VIR -55°C to 150°C

Stresses bevond thase fisted under * Absolute Maximum Ratings'* may cause permanent damage to the device. This is 2 stress rating
only and functional operation of the device at these ar any other conditions beyond those indicated in the ‘*Recommended Operating
Conditions™* section of this specification 1s not implied. Exposure to absolute-maximum-rated conditions for extended periods may alfect
device rehability,

LAll voltage values are with respect to Vgs.

recommended operating conditions

MIN NOM MAX UNIT

Vee Suppiy voltage 4.75 5 5.25 v
Vsgs Supply voltage (o] v

All inputs except CLKIN/CLKX/CLKR /INT (0 - 2) 2.35 Vee-0.3 v
Vi High-level input voltage ——

INT (0-2) 2.5 vVec =03 v

CLKIN/CLKX/CLKR 3.5 Vee =03 v

All inputs except CLKIN -0.3 i 2.8 v
Vi Low:-levet input voltage CLKIN To0.3 o8 v
Ior  High-level output current 300 *A
oL Low-level output current 2 mA |
Te  Tperzung hee-n tamoerature o] 0 ‘T

electrical characteristics over specified free-air temperature range {unless otherwise noted)

PARAMETER TEST CONDITIONS MIN  TYP!  MAX UNIT
VoH High-level output voltage Vze = MIN, loy = MAX 2.4 3 v
VoL Low-level output voltage Vee = MIN, g = MAX 0.3 0.6 v
1z Three-state current Vee = MAX -20 20 »A
[0} tnput current Vi = Vgg to Vee -10 10 #A

Normat 110 220

lec  Supply curcent (e OD Ta = 0°C, Vce - MAX, {, = MAX 70 100 mA
Ci Input capacitance 15 of
Co Output capacitance 15 oF

- .. VAl typical values are st Ve = S V. Ta = 25°C.
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CLOCK CHARACTERISTICS AND TIMING

The TMS320C26 can use either its internal osciilator or an external frequency source for a clock.
internal clock option

The internal oscillator is enabled by connecting a crystal across X1 and X2/CLKIN (see Figure 2). The
frequency of CLKOUT1 is one-fourth the crystal fundamental frequency. The crystal should be either
fundamental or overtone mode, and paraile! resonant, with an effective series resistance of 30 ohms, a
power dissipation of 1 mW, and be specified at a load capacitance of 20 pF. Note that overtone crystals
require an additional tuned LC circuit (see the application report, Hardware Interfacing to the TMS320C25).

PARAMETER TEST CONDITIONS MIN TYP MAX uNIT
fy input clock frecuency Ta = 0°C o 70°C 6.7 40.96 MHz
fsx  Senai port frequency Ta = 0°C to 70°C o* §.120 | xHz
Ci, C2 Ta = 0°C to 70°C 10 pF

* The serial port is tested at a minimum frequency of 1.25MHz. However, the serial port is fully static and wilt properly function
down to fgy = OHz

X1 X2/CLXIN

CRYSTAL

Fbine )
T

FIGURE 2. INTERNAL CLOCK OPTION

.4

s

c1

)
Y

external clock option

An external frequency svurce can ba used by iniecting the frequency directly into X2/CLKIN with X1 left
unconnected. The external frequericy injected must conform to the specifications listed in the following table.

switching characteristics over recommended operating conditions {see Note 3)

PARAMETER MIN TYP MAX UNIT
-{{s4} CLKOUT1/CLKOUT2 cycle ume 87.7 597 ns
tg(CIH-C)  CLKIN high to CLKOUT1/CLKOUT2/STAB hightlow 5 30 ns
He) CLKOUT 1/CLKOUT2/STRS fall ume 5 ns
t(C) CLKOUT 1/CLKOUT2/3TRB nse time E) ns
twiCL) CLKOUT 1/CLKOUT2 low pufse duration 20-8 2@ 2Q-8 ns
Tw(CH) CLKOUT 1/CLKOUT2 huigh pulse duration 2Q-8 20 2Q-8 ns
14(C1-C2) CLKOUT1 high to CLKOUT2 fow, CLKOUT2 high to CLKOUT1 high, etc. Q-5 Q Q-+$s ns

NOTE 3: Q = 1/4t¢C)-
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timing requirements over recommended operating conditions {see Note 3)

MIN".NOM MAX | UNIT

te(Ch CLKIN cyzle time 24.4 150 ns
tHCH CLKIN fait time 5* ns
t(Ch CLKIN rise ume 5° ns
tw(Cil) CLKIN low pulse duration, tecly = 50 ns (see Note 4) 20 . ns
twiCiHI CLKIN high pulse duration, tcicly = 50 ns (see Note 4} 20 ns
tsulS]  SYNC setup time before CKUN low 5 Q-8 ns
thiS} SYNC hold ume fram CLKIN low 8 ns
“Value not tested
NOTES: 3. Q = 144t¢C)-
a. CLKIN duty cycle (tcn ~ twiCIH te(Cll Must be within 40-60%.
TMS320C26 +5V t
crystel
1ML
10 0 lDl
74HCO4 :
F11 4.7 k0
CLXIN >
[.C = 20 pF I
47 pe 74AS504 S 0.1 ,f
/]\ ?L
ferystal (MH2) L (xH)
TMS320C25 40.96 1.8
TMS320C25-50 §1.20 1.0
TMS320R25 40.96 1.8
TMS320C26 40.96 1.8

FIGURE 3. EXTERNAL CLOCK OPTION

Shown above is a crystal oscillator circuit suitable for providing the input clock signal to the
TMS320C25. TMS320C26, TMS320E25. and TMS320C25-50. Please refer to Hardware Interfacing to the
TMS320C25 (document number SPRAO14A) for details on circuit operation.

20v |
215V 188 V- —— === Vi (MIN}
c.92v. | d
= ===== Vi IMAX)
< . 0.80 v— w
g R - 8250 :
FROM OUTPUT | {a) INPUT
uNoeR test © : TEST
POINT
24V e
ANCL 1000F 22Vt ———== =TT T Voh (MiN)
0.8 vV~
<+ 06 v—d Vor (MAX)
= 0

(b) QUTPUTS

FIGURE 4. TEST LOAD CIRCUIT FIGURE §. VOLTAGE REFERENCE LEVELS
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MEMORY AND PERIPHERAL INTERFACE TIMING

switching characteristics over recommended operating conditions {see Note 3)

PARAMETER MIN  TYP MAX | uNIT
tg(C1S) STRB trom CLKOUT! tt §TAB is present: Q-6 Q G-G6| ns
tC2 51 CLKOUT2 to STRB ut STRB 15 presenn -6 0° 6| ns
tsulA) Address setup time before STRB low 1ses Note Si Q-12 N ns
thiAl Address hold ume after STRB ugh (see Note 51 Q-8 ns
twiSl) STRB low pulse duraton fno wart states. see Note 61 20-5 2Q+5 ns
twiSHI  STRB high pulse duration ibetween consecutive cycles. see Note 61 20-5 20+5 as
tsuiDiw  Data wnite setup ume betore STRB high tno wait states! 20-~20 ns
thioyw  Data weice hotd rune trom STRB fugh Q-1 Q ns
teni{D} Data bus siacts beng dnven atter STAB low twaite cyclel 0 ns
tdis(Dy  Data bus three-state after STRB hugh Iwnte cyclel Q Q+15°| ns
1MSC)  MSC vahd trom CLKOUT1 -2 0 12] ns

“Value derived from characterization data and not tested

NOTES 3 Q 1 4ty
5 A15 AQ. PS DS. iS. R W. and BR nmings are all included ir umings referenced as *“address ™
6 Delays between CLXOUT1 CLKOUTZ edges and STR3 edges track each other. resulting in ty(SL) 30 tuSH) beng 2Q with
NO wait states.

timing requirements over recommended operating conditions (see Note 3)

MIN NOM MAX UNIT

latA) Read dsta access ume from address tume {read cycle, see Notes 5 and 7) 3Q-35 ns
_t;(o,n Data read setuo time before STRB high 23 ns
hDIR Data reaa hold ume irom STR8 high 0 ns
tq(SL A1 READY vaiid atter STRB low (no wart states! Q-20] s
tg(C2H-Ry READY vahd after CLKOUT2 high Q-20 ns
thSL-R)  READY hoid tme afier STRB low (no wart states) Q-3 as
thiC2H-R) READY hoid after CLKOUTZ high Q-3 ns
tgiM.R)  READY vald after MSC valid 2Q-25 ns
thtM-R)  READY hotd time after MSC vahd 0 ns
NCTES: 3. Q - Liftyg,
5. A15-A0, PS. D3. iS. R"W. and BR tmings are all included in timings reterenced as *'address.”’
7. Read cara access ume s defined as t30A) - tsu(Al * twiSL) - lsulDIR-
RS, INT, BIO, and XF TIMING
switching characteristics over recommended operating conditions (see Note 3)
PARAMETER MIN TYP MAX unNIT
(RS CLKOUT tow (0 reset state entered 22° ns
tduACK)  CLKOUT! to iACK vaid -6 0 12 ns
L_'JixF) XE vand before taling edge of STRB Q-15 ns

*value derived trom characterization data and not tested

NOTES: 3. Q = l/atec).
8. R3. INT, and BIO are asynchranous inputs and can occur at any time during a clock cycle. However, if the specified setup

time 15 met, the e3act sequenca shown In the uming diagrams vall occur.
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timing requirements over recommended operating conditions (see Note 3}

MIN NOM MAX UNIT
tsuliNy iNT/BIO/RS setup before CLKOUT1 high 32 -
thiiN) iNT/BIO/RS hold after CLKOUT high ° "
H{N) INT/BIO tall time . T p”
tw{iN) iNT/BIO low puise duration e < "
twiRS) RS low pulse duration . ey T ”

*Value not tested
NOTES: 3. Q = /4t (Cy-
8. RS, m, and BIO are asynchronous inputs and can occur at any time during a clock cycle. However, if the specified setup time
is met. the exact sequence shown in the timing diagrams will occur.

HOLD TIMING

switching characteristics over recommended operating conditions (see Note 3)

PARAMETER MiN TYp MAX UNIT
tg(C1L-AL) HOLDA low after CLKOUT1 low 0 10 ns
tdistAL-A) HOLDA low to address three-state 0° rs
tgisiC1L.A) Address three-state after CLKOUT1 low (HOLD mode, see Note 9! 20° ns
td(HH-AH) HOLD high to HOLDA high 25 ns
teniA-C1L) Address driven before CLKOUT1 low (HOLD mode, see Note 9} 8| s

*value derives from characterization data and not tested
NOTES: 3. Q = 1 4t (C)-
9. A15-A0, PS. DS. i3. STRB. and RIW tmings are alt wnchuded in tmurgs referenced as ‘‘address.”

timing requirements over recommended operating conditions (see Note 3)

- MIN NOM MAX UNIT
tgiC2H-H) HOLD valid after CLKOUT2 high . Q-24 ns
NOTE 3: @ = 1i4tciCy- SERIAL PORT TIMING
switching characteristics over recommended operating conditions {see Note 3)

PARAMETER MIN TYP MAX UNIT
td(CH-OX) DX valid after CLKX rising edge (see Note 10) 75 ns
15iFL-0X) DX vaiid after FSX falling edge {TXM = O. zee Note 10} 40 ns
td(CH-FS) FSX valid atter CLKX rising edge (TXM = 1) 40 ns

NOTES: 3. Q = 14t Q). .
10. The last occurrence of FSX falling and CLKX rising.
L ]
timing requiremertts over recommended operating conditions {see Note 3)

. MIN NOM MAX UNIT
te(SCK) Serial port clock ICLKX/CLKR} cycie fime** 200 ns
tHSCK) Serial port clock {(CLKX/CLKR] fall time 25%| ns
t{SCK) Serial port clock (CLKX/CLKR! rise time 25%| ns
Tw{SCK) Serial port clock {CLKX/CLKR} low pulse duration {see Note 11} 80 ns
tw{SCK) Serial port clock {CLKX/CLKR} high pulse duration (see Note 11) 80 ns
teulFS) FSX/FSR setup time before CLKX/CLKR falling edge (TXM = 0) 18 - ns
th{FS) FSX/FSR hold time after CLKX/CLKR falling edge (TXM = Q) 20 ns
tsu(DRI OR setup time bafore CLKR falling edge 10 ns
th({DR} Of.hold time after CLKR falling edge 20 ns

“Valye not-tésted
**The serial port Is tested at a minimum frequency of 1.25MHz. However, the serial port Is fully static and will properly func-
tion down to fgx = OHz .
NOTES: 3. Q = Vat ().

11. The duty cycle of the serial port clock must be within 40-60%.
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TIMING DIAGRAMS

Timing measurements are referenced to and from a low voltage of 0.8 volts and a high voltage of 2.0 volts,
unless otherwise noted.

clock timing
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: l-—:—th(su——-“l '
T
SVAT ,I\- ] 'J |
{ 1 'dlcu-«-cﬁ"—"{
: L'_""GICIH-.C) { telCy -4
| l ! ! St twiCL) { :
CLKOUT : d | ! ﬁ N
1 : H "l wW{CH)¥™ 17
} } T tdicm-C} ; — e — iy
1 { L
L (P o I, Py
& X !
-~ gema | i i teic) -
§ ] 1 ll twiCL) :
CLKouT2 d i \L i /‘ l 4'
i I { ! N l
! ! [ { - twiCH) ! {
b= tgrc1.c21r= ( b~ tgiC1.C21~! P S
! r=taic1-c2i=d l 1Cl
— e

F=tg(C1.C2

memory read timing
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memory write timing
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TMS320C26BFNL.
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reset timing

CLKOUT1 i f d \.__/_\L/_N
N WU UWan p
»--—: P—tgu(ing I { foi oty .
— H | thuNyr——te{
rE \ RS~ Y
i .
. . ! !
RS} 1 1 N
A15-A0 lu vauo
W
! FETCH
LOCATION 0
015.00 4 @‘
VALID

i 1 =>— BEGIN —=]
H PROGRAM

Ll
P : \ EXECUTION

5TRE

CONTROL i
SIGNALS'

SERIAL PORT XX XX
CONTROLS®

TControl signals are DS, iS5, RIW. and XF.
ISenal port controls are DX and FSX.

interrupt timing

tsuliny =l b !

! {
i

- Ny —~‘ =—tqaacx)

A15-A0 X FETCH N X FETCH N +1 X FETCH N+2 X N-3 K FETCHI x

~ 1
Wuack)— :
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s8I0 timing
cLeoutt M )
{
{
|
o |
5TRE 1
¥ FETCH FETCH
1 BRANCH Aoonsss NEXT INSTRUCTION
1
FETCH x\ /N
v DK KX
Yec N PC N -1
'sullN)—‘J b f
] PCaN+2 PCaN+3
{--‘ = tha OR BRANCH ADDRESS
. OOOOOOOOOOOTK K XA XK D OO OOIX
8o W‘(“m o’o’ofofo’o’o’o0‘0‘0’0’0’0’0’0’0’0’0’0‘0"o’o’o’:‘o‘o’0’0’0‘0’0’0‘0’0’0’0’0’0’0’0’0‘0’

external flag timing

R I I SPTN, € 1

—-'{ I—- tdUXF)

— ~= s —
FETCH
wo) W SXFIRXF M b MVAUD—MVAUD

PC-N.3

PC-N PC-N+1 PC-N+2
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HOLD timing (part A)

CLKOUT1

A15-A0

D15-00

HOLDA

FETCH

EXECUTE

1 (see note 1)

CLKOUT2 /

——f be—tgc2H-H

1
L2504 D v 4 — e
iIN IN -t
A h\4 i
{
}""‘1 = tdistAL-A}
N
t \___
(O
‘d(c“L-ALl'—{ e
N N-1 e -
N-2 N-1 N .

Note: HOLD is an asynchronous input and can occur at any time during a clock cycle. it the specitied timing is met,
the exact sequence shown will occur; otherwise a delay of one CLKOUT2 cycle will occur.
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HOLD timing (part 8)

cLxouTy W
!
|
1

o AN L N

—= "'—'mm-cm

STRB

Lo

[®—tdiC2H-H) (see note)

I
9
e
O

al
O Wl
n
3l
LX)
<
Yo
0..
<
»
oy
I

015-D0

AOIOA /
A15.A0 { N2 >®<_~.2 >

FETCH 3

IEHEI= N 3 \ )
7

td(HH-AH)

1 1
]
1

<

EXECUTE e

Note: HOLD is an asynchronous input and can occur at any time during a clock cycle. !f the specified timing Is met,
the exact sequence shown will occur; otherwise a delay of one CLKOUT2 cycle will occur.
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serial port receive timing

CLKR

— hIES) !

o T {SCX ) —emend
1 o

:‘dscnu--, — :
1

Yw(SCKI

{
i
H HISCR) end }.- .
thiOR) —
'.: bt ty(sCIY

serial port transmit timing

r—tSCK—=¢

|
twiSCRY ="

by | =1{SCK)

1
FSI==—1  iysexi—
FSX H

i
1
INPUT.TXM <01 |
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TMS320C26BFNL
DIGITAL SIGNAL PROCESSOR

SPRS013A - JUNE1989 - REVISED AUGUST 1992

MECHANICAL DATA

68-pin plastic leaded chip carrier package -

4.50 10.177)
4,24 (0.167)
2.79 (0.110) .

I"—“-Z .41 (0.095)
1,35 (0.053) 0.25 (0.0101 R MAX

— pm " x 4
I[ 1.19 {0.047) s : IN 3 PLACES

LA LOLI O LA LA LILD T L L0 0L L3 L0 [0, L0} g

_L——i.Z”I 10.080) T P
{SEE NOTE 8)

23.62 (0.9201 25.27 (0.995)
23.11 10.910) 25,02 {0.985)
(AT SCATING PLANE)
24,33 (0.956)
24,13 (0.9501

(SEE NOTE A}

T OO OO OO O T OO I OOy
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!
g
{
g
i
g
g
{
q
g
g
g
g
g
(
l[
i

i\_ 0.94 10.037} OO O O O S O O O T O e e O
| T 5.6910.027 " W ok ._.___:53 :g-g:g; x 45°
: 3473 (03501 |SEE NOTE A1—{] 107 10.042)
s 26.27 19.995)
SEATING PLANE guariogus!
0.81 10/032l THERMAL RESISTANCE CHARACTERISTICS
0.66 10,0261
PARAMETER MAX | uNIT

~1.52 {G.0£C! Min Juncuon-to-free-gir

48 °cw
L Rasa thermal resistance

Junction-to-case
1 °CIW

0.51 {0.0201
0.36 (0 014l

LEAD DETAIL

_—L Rasc thermal resi
a stance
J 0.64 (0.0251 MIN

NOTES A Centertine of center pin each side 15 witnin 0.10 10 0041 of package centerline as determined by this dimension.
8 Locaton of 2acn om s withun 0,127 10 GOSH of true position with respect 1o center pin on eacn side

ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES.




TMS320C2x DSP Starter Kit

TMS320C2x DSP Starter Kit
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Note:

Dimensions are in inches.
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SIMANUIN A.

LLAAN L'ist Programs.



YES .set 1

NO .set 0

FFT_S .set 256
FFT_S-1 .set 255
FFT_S/2 .set 128
(FFT_S/2)-1 .set 127
AlC_1 .set 0x0C18
AIC_2 .set 0x0205
AIC_3 .set 0x264e
AIC_CMD .set 0x0003
BCMD .set OxFA10
BXMIT .set OxFA12
BXMIT16 .set OxFA14
BRECV .set OxFA16
BRECV16 .set OxFA18
BCXMIT .set OxFA1lA
STAT1 .set 0x72
ACCU_1lo set 0x78
ACCU_hi .set 0x79
REAL .set O0x7a
IMAG .set 0x7b
TEMPX .set 0x7c¢
AUXO .set 0x7d
AUX1 .set Cx7e

.include "mmregs.asm"

.pPs 0xfa0o0
] start
:B start
:B start
;B start
;B start

.ps 0falah
B RINT
eint

ret

; Begin TRAP/DSKD Kernal

0 e e i e G G o — — —— —— T 7> - - - ———n —— — s Pt i Sk Gty s G S e . T T — — i i o St (. S S S o P — S — > G S W S S



start: sxf

ssxm
sovm

ldpk 0
fort 0
rtxm

sfsm

lack 0x80
sach DXR

sacl GREG
Irlk ARO, OxFFFF
rptk 255

lac *¥,0,ARO
conf 1

AIC_RS lack 0x20
sacl IMR
idle

lalk AlIC_2
call AIC_2nd
lalk AIC_3
call AIC_2nd
lalk AIC_CMD
call AIC_2nd

lark AR7,0

FFT: Irlk ARO,FFT_S/2
larp ARO

new_stg 1lrlk AR1,_D_base
Irlk AR2,_D_base
Irik AR3,_T_base+1
1rlk AR4,FFT_S/2
b n_DFT2,%*,AR1

DFT: mar *BRO+,ARS
lark ARS5,1
mar *BRO+, AR1



BFLY:

n_DFT2:

OK

endFFT:

*,14,AR2
*,14 AR1
*+,1,AR2
*,15

¥+, 1,AR1

¥, 14 ,AR2

*. 14 AR1
*+,1,AR2
*.15

*,1,ARS

OK, *BRO+, AR3

*¥0+,AR4
DFT, #*0~-, AR3
ARO

*BRO+
new_stg,*
endFFT

*-- AR2

% :
¥+,AR3

*

*+, AR2

*

*— 1,AR2
* AR3
*BRO+,AR2

¥+,1,AR2
BFLY, ¥+, AR1

AR2
AR2,_D base

AR3,FFT_S-1
ARO,FFT_S



; WINDOW:

smar *BRO+
more_MAG

mar *¥*BRO-
lac #BRO+,15
subh *BRO+
add #BR0O-,15
sach IMAG
mar *+
mar *BRO-
lac *BRO+,15
subh *BRO+
add #*BRO—-,15,AR1
sach REAL
sqra IMAG
1tp REAL
mpy REAL
apac
addk 0ox1
lark AR1,22
rptk 31
norm *—
larp AR2
mar *BRO-
sach *,2
zals *
sar AR1, %
addh *
rptk 10
sfl

; sach *

; addh *
sach *
lac ¥
andk oxfffc,0
sacl *BRO+
mar ¥
mar *BRO+,AR3
banz more_MAG, ¥—,AR2

BITREV: 1rlk ARO,FFT_S
Irlk AR1, _D_base
irlk AR2,_D base+l
Irlk AR3,FFT_S-1



more_BR lac *+

mar ¥+, AR1
sacl *BRO+,0,AR3
banz more_BR, ¥—,AR2

MOVE_IO larp AR7
banz MOVE_I0, ¥,AR2
Irlk AR3,_D_ base
Irlk AR4,_B_base
1rik AR5 ,FFT_S-1
1rlk AR6,_B_base
Irlk AR7,FFT_S~1

dint
zac
call DAT2HOST
larp AR2
more_IO
lar AR2, * ,AR3
lac *,0,AR4
sacl *+,0,AR3
rptk 7
sfr
ork 1
call DAT2HOST
larp AR3
zac
sach *¥+,0
sar AR2, *+,ARS
banz more_I0, *—,AR4
eint
b FFT
RINT: sstl STAT1
larp AR7
banz more_buf, ¥—,AR6
lark AR7,0
Ist1 STAT1
ret
more_buf '
sacl ACCU_lo
sach ACCU_hi
zalh *

sach DXR



lac DRR

bit TEMPX, 15
bbz NO_NVRT
neg

NO_NVRT
sacl ¥4
lac TEMPX
xork 1
sacl TEMPX
zalh ACCU_hi
adds ACCU_lo
Istl STATI1
eint
ret

kkkkkkkkkkkkkokkkkkkkkkkkdkkkkkkkkkkkkbhkkkkbkkkkkkkkkkkkkkkkkkk

AIC_2nd adlk 6,15
idle
sach DXR
idle
sacl DXR
idle
sacl DXR, 2
idle ~
eint
ret

AR R R R R R R R R AR R R R R R R R RN AR E kR kR F kR Rk AR kKRR kR R R R R R R R R Kk

DAT2HOST sacl ACCU_1lo
sach ACCU_hi
sar ARC, AUXO
sar AR1,AUX1
call BXMIT
zals ACCU_1o
addh ACCU_hi
lar ARO, AUXO
lar AR1,AUX1
ret
.listoff
.ds 0x400
.include "dsk_twid.asm"
.liston

.end
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