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Un sistema di analisi ¢ classificazione di un segnale x(t) campionato e digitalizzato alla frequenza

fc, deve essere realizzato tramite un microcomputer basato sull’8086 (o su un altro processore della

famiglia 80x86), interfacciato tramite alcuni suoi periferici dedicati, fra i quali si possono

considerare gli interrupt ¢ DMA controller, 8259 e 8237, ¢ le porte seriali e/o parallele, ad un

acceleratore hardware HWACC che pu6 essere realizzato in due modi mutuamente esclusivi:

a) con I'uso del processore per l'elaborazione di segnali ADSP 2101 di cui sono riportate le
specifiche nell’allegato 1, |

b) oppure con un circuito progettato appositamente dal candidato che pué utilizzare a tal scopo 1
componenti standard SSI e MSI, tra cui ALU, registtri, contatori, memorie, come pure un
moltiplicatore parailelo e combinatorio da 16x8 bit con risultato su 24 bit. Tali componenti
possono essere scelti fra quelli commercial, oppure specificati opportunamente dal candidato.

La fig. 1 indica la connessione dei componenti

La frequenza di campionamento sia indicata con fc.

Si supponga di avere disponibile come ingresso al sistema da progettare HWACC il segnale x(t)
campionato e convertito in digitale alla frequenza fc ed indicato con x, rappresentato In
complemento a 2 su 12 bit in forma parallela, oppure seriale (a scelta del candidato). Tale segnale
digitale ¢ fornito da un blocco di acquisizione dati ACQ, di cui non é richiesta la progettazione.

Le funzioni di elaborazione e classificazione possono essere modellate, nel modo semplificato
richiesto per la soluzione di questo progetto, come indicato nel seguito (si faccia riferimento alla fig.
2). |

Il segnale x, di ingresso entra in 2 filtr1, uno passa basso (HPB) ed uno passa alto (HPA), ambedue
del tipo a poli e zero (Filtri [IR), con 4 poli ¢ 3 zerl.

Le uscite corrispondenti yo ey, soddisfano all’equazioni alle differenze del tipo:

(1) o = 8,1 + 32Yn2 + 83¥naa + 84¥na + boXa + 01Xy + DXy + b3X.3

dove y, vale nei due casi y " ed y,,B

Le condizioni iniziali non sono importanti perché si pu6 considerare il funzionamento solo dopo 1l
transitorio iniziale.

Si supponga inoltre che i massimi valori in modulo di a; e b; siano < 4, e che [ymax|/jxmax| <8,

In altemativa alla 1) i filtri possono essere realizzati come filtri non recursivi FIR con 30
coefficienti. Questa soluzione é considerata di ripiego e sard valutata con peso minore rispetto a
quella degli IIR.
Le variabili y, considerate calcolate alla frequenza fc vanno ciascuna raddrizzate ed integrate su 100
valori. nei biocchi I ed I, ottenendo cosi le variabili z*, ¢ 2, alla frequenza fc/100.

In formule i blocchi Iy ed 1, di fig. 2 devono realizzare la 2:

L .
2) 2, =D Vuu per n =0, 100, 200, ... r*100, ....

k=Q

I valori di z"‘r_, e zﬂpI sono valutati alla frequenza f¢/100, con una risoluzione d’uscita paragonabile a
quella dell’x, di ingresso.



Le funzioni HPB e HPA devono essere realizzate obbligatoriamente nell’HWACC, 1l classificatore
CL nel micro 80x86, mentre i blocchi Iz ¢ 1, possono a scelta del candidato essere realizzati
nelTHWACC o sull’80x86.

1! classificatore 2 ciascun frame ad indice p, per ciascuna coppia di valori z°%, e 2", fornisce una
prima uscita classificata nel modo seguente:

C, all’istante p, se z, é prevalentemente di tipo B (I’ampiezza di z, ¢ molto maggiore di z™))
C, all’istante p, se z, & prevalentemente di tipo A (I’ampiezza di z, ¢ molto maggiore di zBp)
C, all’istante p, se z, € circa uguale (1’ampiezza di z°, & circa uguale )

C, all’istante p, se i due segnali z"“p € zﬂp sono molto bassi.

Per tutti i valori di p da 0 fino ad un massimo corrispondente al funzionamento del sistemna per 60
sec. si determinano i valori di C, ottenendo una stringa di C; 0<1<=4,

Esempio: con fc = 1khz, si avré fc/100 = 10Hz cioé si dovrd determinare una stringa di 600 valori di
C. |

Considerando infine che le sequenze di C; dovrebbero contenere idealmente la ripetizione di un solo
valore di C; per un intervallo di tempo compreso tra 1 ¢ 5 secondi, si determini un procedimento
primitivo, ma intelligente per tale classificazione, che “filtn” le classificazioni linguisticamente
errate, intermedie fra quelle supposte “corrette”.

Si consideri per frequenza di campionamento i due casi fc = 1khz, 10Hz ¢ per ambedue 1 casi si
discutano le conseguenze che da esse derivano, fra le quali si indicano, anche se non in modo
esaustivo: possibilita di effettuare in tempo reale le elaborazioni su HWACC, sull’80x86, modalita
di trasferimento dei dati in interruzione, in DMA a secondo della scelta effettuata, possibilita
eventuale di trasferire parte di elaborazioni all’80x86 per alleggerire HWACC.

11 candidato per la soluzione completa del progetto dovré svolgere le seguenti parti:
1. Progetto del’HWACC in uno dei due modi mutuamente esclusivi (12 o 1b)
1.a Progetto come circuito logico dedicato e secondo le tecniche apprese a Reti Logiche
1.a.1 - Definizione della parte operativa (a blocchi) usando i blocchi indicati ail’inizio del
testo
1.2.2 - Definizione in linguaggio tipo RTL (Register Transfer Language) delle operazioni
richieste datla 1 e 2
1.a.3 - Progetto dell’automa a stati finiti realizzanti il controllo di cui ai punti 1.a.1 ¢ 1.a.2
’eventuale formalizzazione di 1.a.2 ed 1.a.3 in un’unica descrizione formale ¢ considerata
valida.
1.b Scrittura di un programma in assembler ADSP 2101 sostitutivo del progetto 1a.
In questo caso le interfaccia di input ed output sono le seriali 1 e 2 del chip.
Nei due casi i due filtri passa basso devono essere obbligatoriamente inglobati in HWACC,
mentre i blocchi I, ed Iy possono essere realizzati nel micro 80x86 oppure nel blocco HWACC.
2. Progettazione a blocchi dell’Interfaccia fra HWACC e micro 80x86, indicando il metodo di

gestione dell’/O (Interrupt o DMA o polling).

Indicare comunque cosa occorre fare nel caso di gestione dell’interruzione HW con int 12H |

scrivendo le routine MASMS6 che gestiscono il salvataggio dell’indirizzo dell’interrupt service
routine (ISR) per 12H del BIOS e la sua sostituzione con I'indirizzo dell'ISR che il candidato
assegnera per la gestione dell’l/O progettato.
Indicare a grandi linee le operazioni che devono essere svolte dalle procedure di I/O (driver).

3. Effettuare ’emulazione di HWACC sul processore 80x86 in linguaggio “C". E’ richiesta inoltre
la scrittura in MASMS6 della funzione che effettua ’operazione di filtraggio, come subroutine,
richiamabile “C”, di cui si deve fornire il prototipo.



4. Si effettui il programma che implementi I, ed I come funzione “C” se gi4 non implementato in
HWACC.

5. Si progetti il software di classificazione in pseudocodice ¢ si indichino i prototipi in linguaggio
“C» di tutte le funzioni ritenute fondamentali (almeno 4).
Qi indichino 1a definizione delle strutture dati del main sia in memoria che su file (se richiesto).

Si spieghi la sintassi € la semantica dei parametri ¢ la semantica delle elaborazioni svolie da
ciascuna funzione.

Si implementi in “C” almeno una funzione significativa,

NOTA BENE

Al fine di ottenere un buon giudizio é richiesto svolgere in modo corretio e sufficientemente
approfondito la parte 1+2 (progetto HW) oppure la parte 3+4+5 (sviluppo SW).
In ambedue i casi, la rimanente parte non approfondita nei dettagli deve essere tratteggiata almeno a

livello generale (schema a blocchi della parte operativa oppure software di classificazione In
pseudocodice). '
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C Compiler g21 sourcefile {[scurcefile ..] [-switch ws ]
or g2l @file all [-switch ..) | source files listed
in fila all |
Source (Irput) File File Contentts and Output File
Eil Eotonsi Translaticn Cpersti Fil E .
.- C source to be preprocessed i
.h Macro or header file to be preprocessed A
i C source to be compiled .8
.asm of ,dsp or .5 Assembler source to be .15
.is Assembler source bo be assembled Loy
.abj Object flle to be linked .
.. Library file of functon definitions -
Switches
-8 archfile ACH architecture file read by compiler
- Compile (and /or assemble) only, without linking
—Dmacro[sgefn| Define macro
-3 Generate debugging infarmation for simulator’s C source debugger (CBUG)
~1directory Include search directory (append directory to search path for indude fles)
-Lairectory Libyary search directory (linker appends directory to search path for library files)
-llibrary _nama Link library file (linker searches library file for functions)
-map Drirect linker to generate .map memory map file of symbols
-0 £ilename Select filename for final cutput files
" -runhdr filenams Direct linker to use the specified runtime haader file (defaull: 2105_hdr. cb))
—save-tenps Savetemp files (. §, .0, . 13)
-5 Stop after compiling, without assembling (.5 file generated)
—macro Undefine macro
- Verbose—compiler prints comumands issued to execute each stage
-w Wamings off —compiler inhibits all wamning messages
- Warnings extra—compiler issues extra warning messsges
-Mall Warnings all—compiler issues all recommended waming messages

(Note: For a compiete list of ssitch options, refer to the ADSP-2100 Family C Tools Manusd)

" PROM Splitter spl2l exe file promfile -pm [-switch ..)
of spl2l exe file promfile -dm [-switch ..]
or splZl exe file promfile -bm [-switch ...]
or spl2l exe file promfile -loader [-s] [—1i]
Switches
—pm Extract program memory ROM information
~dm Extract data memory ROM information
=t Extract boot memory ROM information
3 PROM file format: Motorola 5 record (defavit)
- PROM file format: Intel Hex record
-y PROM file format: Motorola S record byte streamy {do not wse tith —bm)
-unZ PROM file format: Motorola S2 record byte stream (do mot use with —bm)
—ul PROM file format; Intel Hex record byte stream (do not use wsith -
-bs pagesize Select boot page size (defoult=2K)
~hby boundary Select boot page boundaries (defauli=2K)
-loader Generate boot code with memary loading roulines
HIP Splitter hspl2l exe file [start_addr] [-1] {-boot]
switd
-1 PROM file format: Intel Hex record {default: -5)
~boot Ordering of 24-bit program memory words: High byle, Low byte, Middle byte

{default; High byte, Muidle bryte, Low byte)

ALLEGATO A

Systemn Bullder Directives

. SYSTEM aystem_name;

ADEP2 Lok _ X1xr= 2100, 2100, 2108, 2111, 2150,
HMAP X jx=0.1) TIO1P (2101 paped mewnory sysiemi

LCONST constant _nans=expressian; 2101MV (2101 mewary oariint—un for 2115, 216x)

SEG/qualifier/qualifiar/ ... seg nama[iangthj;
JFPORT/qualifier/qualifisr par:_name;

.ENDSYS;

SEG qualifiers:  PM, DM, BOOT=0,1,23,45.6,7 JORT qualifiers M, DM
RaM., ROM ABSuldress
ARC=pddress
DATA, CODE, DAT A/OODE
EMULATOR, TARCET
INTERMAL ijor ADSP210TMV)

Aasembler Directives

MODULE/quailfier/qualifier/.. module name;

PAGE;

LCONST ¢constant_name=gxpression;
VAR/qualifier/gqualifier/.. buffer name/length),..;
.INIT buffer name: init_values:

.GLOBAL buffer name,..;

.ENTRY program label, ..;

.EXTERNAZ external symbol, ..

LFORT part  naméa;

. INCLUDE <filename>;

.DMSEG dmseg name;

JMACRD macso_name (paraml, param2, .. ) ;

. ENDMACRO

.LOCAL macro _label, ..;

, HEWPAGE ; Insert pagebreak in L5T file
.PAGELENGTH #lines;  Insert pagebrenks roery #iines in LST file
.LEFTMARGIN #columns; Set keft margin in LST file

. INDENT fcolunns; Indent code #columns in .L5T file
.PAGEWIDTH dcolumns;  Set right margin in LST file
. ENDMOD ;
MODULE qualifiers: RAM, ROM VAR qualifiers: M, DM,
ABSaaddress (do not uee with STATIC) RAM. ROM
SEG=acy_nime ABSaaddress (do not uve with STATIC)
BOCT=0,1234557 SEGuscy_name
STATIC CIRC
STATIC
ANIT indt_values:. comutand, consian, .
<filenaune>
“other_buffer
%other_bu
Assembler C Preprocessor Directives e
#define macrc_name (paraml, ..) expression Definie & macro
fundef macro name Lindefine & macro
tinclude “£1iename” Inctude text from anolher source file
$it expression Conditionally include and assemble, depending on the value of
an jory that rvatuaies o & constant
deise Inciude and assemble if the previous .1 £ test failed
fendif

$ifdef macro name Conditionally include and assemble, if macro name is defimed (woith #define or —d sunich)
tifndef macro name Conditionally include and assemble, if macro_name is nod defined

felse Inzlude and assenble if the previous #ifdef or #ifnder test jailed

pendif



Instruction Sel Summary

ALU Instructions
[tF cond] ‘:FRI = xop + E’Jp ; Add]Add with Carry
yop + C
=  XOp - yop ; Subtract X-Y{Subtract X-Y with Borrow
-yop +C -1
+C -1
= |yp - xop : Subtract Y-X{Subtract Y-X with Borrow
xpp+C -1 *
—xop +C -1
= xop |AND yop ; AND, OR, XOR
OR *
XOR |
= PASS xop Pass, Clear
YOP. .
-1 |
7|
1
= - xop' ; Negale
yop
= WNOT |xop| ; NOT
yop —
0
= ABS xop; Absolute Value | E
= yop + 1; Increment |
= yop - 1; Decrement N
= DIVS  yop, xop; Divide K n-aus
= DIVQ xop;
IF Condition Codes Allowed XOP, YOF Registers
Notation Conventions Cond - for ALY Instructions
UPPERCASE  Explicit syntax—mnust be entered exactly as shown {sither lowercase of upporcase may be uaed, however) i EQ Equal 2810 = T
0-17 Index registers for indirect sddressing NE Not equal zero xop AXD), AX]
MO-M7 Modify registery for indirect addressing 1.T 1.opn than zevo AR
L-L7 Length registers for circular buifers (set to 0 for non-tircular indjrect addressing) GE Greaber than or equal zerg MR, MR1, MR2
<data> Imenediate data vabhe LE Less than or equal xem SR SR1
<addr> lenmediate acidress value (absolute sddress or program label) : GT Greater than gero !
oxp> Expotent (shift value} in slult immediate instroctions (3-bit signed number) AC ALU carry -
cond Comdition code for conditional instruction : NCT AC Nod ALLI carry yop AYD , AY1
bermn Termination code for DO UNTIL toop AV ALU gverflow AF
dreg Data reguser {of ALU, MAC, ur Shaliet) NOT AY Not ALLF overflow .
reg Any register (including dregs) MV MAC overBow DIVS instruction may fot use AYD a8 YOP operand.
; A semnicobon tevminabes the inktruction NOT MV Not MAC overflow
] Commas separate multiple operations of a sihghe instruction NEG Xop input sign megative
| Brackets enchose optional parts of instruction POS Xop input sgn positive
L.l Inclicares multiple operations of an insruciion thal may be zombined in any order, separated by commas. NOT CE MNot counber expired
aphiont FLAG IN* Fl pinml
’npﬁmz‘ List of options; choowe une. NOTFLAG_IN® Flpined
apliond

* Only for JUMP, CALL



Instruction Set Summary

MAC Instructions

{TF cond] ‘MR| = xOp»yop
MF

= MR + xopayop

MR - xopsyop

MR [{(RND)];

[FMV SATMR;

5) Signed input [xop, yop)
(U}  Unsigned input (xop, yop)
(RND) Rounded ourput

IF Condition Codes

Lond

EQ Equal zero

MNE Not equal a0

LT Less than zeto

CE (reater than or equal zero
LE Less than or rqual zero
;T Crgater than rero

AC ALL) carry

NOT AC Not ALU curry

AV ALL overflow

KOT AV Not ALL overflow

MV MAC overflow

NOT MY MNot MAC overflow
NEC Xop inpul sign negative
POS Xop inpul sign posibive
NOTCE MNot countes ﬂrp;lmd
FLAG IN" Fl pin=]

NOTFLAC_IN*  Fl pin=(
* Only for JLIMF, CALL

6

{US)
(L
{(RND}

{85)
{5}

(UL}
{RINDY)

(SU)
ws)
)
(RND)|

Multiply

Multiply/Accumulate

Multipiy/Subiract

Transfer MR
Clear

Conditional MR Saturation

Allowed XOP, YOP Registers
for MAC Instructions

xop  MXD, MX1

MRO, MR1, MR2
AR

SRO, SR1

yop | MYO,MY1
MF

MAC Block Diagram

H-ir m#ﬂ; rl-i-l'ﬂ-t i-'_*ﬁ'l-_‘;-#t 'E.-ll !: .
f

TR 11!: ..‘-u; """ Sde gk

IR ::-__t‘;?




Instruction Set Summary | :

Shifter Instructions
[[Feond] SR = [SR OR] ASHIFT xop {H) | Arithmetic Shift
(LO)
IFcond] SR = ISR CR] LSHIFT xop hl-[é}} ; Logical Shift
IFcond] SR = [SR OR] NORM xop (HD | ; Normalize
(LO)
[[Foond] SE = EXF xop (D !; Derive Exponent -
{LO} |
(HIX)|
[IFcond] SB = EXPAD) xop; Block Exponent Adjust -
SR = [SR OR)] ASHIFT xop BY <exp> HD | ; Artthmetic Shift Immediate
(LO) '
SR = [SRE OR] LSHIFTxop BY <exp> ?{E}I; Logical Shift Immediate
{Hl } Eﬂthniumredm*tlnmﬂdpiﬂnwm&u}
{LO)  Shift is referenced to SR (beast significant 16 bits)
(HDG  Hl extend (AV overflow bit resd by exponest detector)
IF Condition Codes Allowed XOP Registers
Cond for Shifter Instyuctions
EQ HTO
NE Not equal zero wp | S,SROSRI |
LT Less than zevo AR i
] Greater than or equal zero MR
LE Less than or equal 2erv MR1, MR2 |
GT Greater than zero
AC ALU carry
NOT AC Not ALU arry
AV AL overflow
NOT AV Mol ALLY overflosw
MY MAC overflow
NOT MV Mot MAC averflow
NEG Xop input sign negative
POS Xop input wign positive
NOT CE Not counter
FLAG_IN* Fl pin=1
NOTFLAG IN®*  Fl pin=0
* Only for UMP, CALL



Instruction Set Summary

Data Move Instructions
g = ITE.
g = <datas ;
dreg = «data>;
g ¥ DM (<addr>) ;
d':E;E = nﬂflﬂ " Mﬂ};
Il M1
2- |M2:
31 M3
BRI
14 M4
5 M5
6] iMb
I7 M7
d = PM([I4), |[M4]);
6 | ] MS
I6 Mb
I7 M7
reg .
= d_reg;
= dreg_

10

Register-to-Regisier Move
Loud Register Immediate

Data Memory Read {Direct Address)
Data Memory Read (Indirect Address)

Program Memory Read {Indirec! Address)

Data Memory Write (Direct Address)
Data Memory Write (Indirect Address)

Program Memory Write (Indirect Address)

Allowed Registers for Data Move
& Multifunction Instructions

[ Axn, Ax
AYD, AY1
AR

MXD, MX]1 - dmﬂ

MYD, MY1 {cata registers)
MR0, MR1, MR2
51, 5E, SRD, SR1

10,11, 12, 13, 14,15, 16,17
Teg — MO, M1, M2, M3, M4, M5, ME, M7
Lo, L1, L2, 13, L4, L5, L6, L7
TX0, TX1, RX0, RX1
SB, PX
' ASTAT, MSTAT
. SSTAT (read-only)
IMASK. ICNTL
TFC (write-unly)
. CNTR
| OWRCNTR {write-only)

Computation with Register-to-Register Move

-:ALU:-J , dreg = [DM{HO, MO ; Computation with Memary Read
<MAC>
<SHIFT
DM{]I0 , [MO|)| = dreg , {ALU:-)l; Comnputation with Memory Write
11 |M1 <MAC >
I2: | M2 <SHIFT
I3t IM3
d S et
4] 'Md
15/ |M5
6] Mé
I7Zl  IM7
PMC (1| , |Ms))]
15; IM5
I'E| 'IM&I
7. M7
AX0)| = DM{ 10{ , |MD) ] AYQD | = PM( |14 , M4 ; mtﬂﬁwmm
AX1 11| | AY1 I5| [M5
MX0 2| |M2 MYD 16| [Mé
MX1 I3 M3 MY1 7l M7
<AlU>| . Axo|=DMa], [M0]) .  [AYD|= PM{l4| , [M4])) ;  ALU/MAC with Data & Program
<MAC AX1 in| (M AY] 15| |MS Memory Read
MX0 2| M2 MY 16 Mé
MX1 B M3 MY1 7l IM7

<ALU>*t  Any ALY instructon (except DIVE, DIV)
<MAC>*t  Any multiply/sccumulat insbruction
<SHIFT>* Aoy shifter instruction (exoept Shift lmmediate)

= My ot be conditional instructions
+ AR, MR result registers must be usad—naot AF, MF feedback regisiers

11



Instruction Set Summary

Program Flow Instructions _ Miscellaneous Instructions
DO <addr> [UNTIL term]) ; Do Linkl NOP; NOP
[[Feond] JUMP g;:; ; Jump MODIFY ([10] , [Mo]); Modify Address Regisler
{15}
an
<addr>
{Feond] CALL | 46 | Call Subroutine ‘ ]
{15}
@ /
m .
<addr| 1|£§H sTsl [,POPCINTR] [,POPPC) [,POPLOOP|; Stack Control
IF |FLAG_IN JUMP! <addr> ; JumpiCall on Flag In Pin . :
\HDT FLAG_IN CM.-L‘ P 8 ENA[ SEC_REG l..]: Mode Control
DIS | |BIT_REVY
AV_LATCH
[IF condd} |SET FLAG OUT [ ..} Modify Flag Out Pin AR_SAT
RESET FLO M_MOOE Modes |
TOGG FLl TIMER : .
SEC_REG  Scoondary regiatar et
A2 ~ G_MODE | BIT REV  Bit-reverse addvessing in DAG]
[IFcond] KTS; Return from Subroutine
{IF cond] RITI: Return from Inierrupt Service Routine
IDLE i) ; idle Circular Buffer Addressing
n=16,32, 64,0r 128 | Next Address = (14 M~ B) modulofL) + B
J=current address M=maodify value (signed) MsL
~ B=base address L=bulffer length
(Set Lad for standard, non-circular indirect sddressing: I+M=modified address)
Eﬂﬂ Counter expired EQM Equal zero "buffer_name Baseqddress of buffer_name
EQ Equal zero NE Not equal zero tbutfer_name Length (mimber of locations) of buffer_name
NE Not equal zero LT L= than zero
LT Lews than xero GE Grester than or equal zero
GE Carenter than or cqual zero LE Less than or exqual zero Example: Setting Up DAG Registers for Circular Buffer & DO UNTIL Loop
LE Leas than or equal zere T Greater than zem
Erc mm than zero ;ET c lJ:v.dl,u :;.ET JVAR/IM/RAM/CIRC real_datalnj; {n=number of input samples)
carry ot GArTY I15="real_data; {buffer base addresas)
ALU overflow -
WS U overtions NOT AV Riot ALU gverfiow Lo=#real_data; {butfer lemgth]
NOT AV Not ALL overflow MV MAC overflow Mo=1; {post-modify IS5 by 1}
MV MAC overflow NOT MY Not MAC overflow CNTR=%real_data; {loop counter = buffer lergch}
NOT MV Nol MAC cverilow NECG Xop input sign negative DO locp UNTIL CE;
NEG Xop input sign negative POS Xop input xign positive ‘
rOS Xop inpul sign positive NOT CE Not counter expired AX0=DM(I5,M5); {get hext sample}
POREVER Always FLAG_IN* Fl pin=1

NOT FLAG_IN*  Flpia=0 { _ le stored | .
* Only for JLUMP, CALL now process sample stored in AXO)

12 loop: . 13



Control/Status Registers

System Control Register

% 14 13 12 1M % B 7 & B 4 02 2 1 2%

-;F 1|8 !lll ﬁ l'l._i Ty DM{MFFF}
o, www

1 w qanisied, D a dlaabind

il e et b O R D ETHEE)

BRORT Enable l‘nrllllllnurr
1« avvibie, O w diaaiied

W AIT
SPOATH Canligpms —_—
¥ o marial port Bl Wik Siaben

L L nmmmﬁm

BEORCE BFAOE
Boot Forcs Bt Bast Page Babacy

Data Memurjr Waitstate Register

1IHII‘II‘I1 llilll‘l'll-
T _ 1

| | 1 1 1| DMIO<3FFE)

L CAWAITY DWAITI PWAITL DWAITY DWAITY

AOM Enalsle [ADER-J1mapld omly)
1 il
s el o O for aif othas PrOCBREOS}

Timer Registers
15 14 13 12 11 w % & T & & 4 3 2 1 0
T Tremo0 Meiedhepww | DMGFFD)
DM(Ox3FFC)
DM{0xIFFB)

Control register default bit values at reset are as shown,; if no velue 1s
shown, the bit is wndefined after resel. Reserved bits are shown on a gray
field—these bits should aluays be written with 2e1os.

14

SPORTO Control Register

M WM 11N M e

7

Not on ADSP-2H05
s & 4 3 2 1 0

-]-

. l'-]:'i e DMIilx3FF6)
] k |

Riticivanaat Enabin MCE J_I e
irvimrnal Sariel Cloch Gaesrution MICLK

Raopiey Fraes Syac Raguired BFSR _l
Racaive Frama Sync Wicin RFW

ndsiciarwad Fross Duley W'D
Cuvly § Muisiohannel Meds Endbieg

Tranamil Frams Bynt Replired TFIR
Tranemdl Frased Syt Witk TFEW

TS dvimervid Trordmil Frame $ync Ensble
for ML Shatiohanmel Lengiin: 1a32 woris, Qe words}
Oudy # iaivohinad! ol Ensbied

L Lo s gmoriet o Largir - 13

DTYPE Duin Foraml
Omrighi justily, aerwdll usused B
I svigivt Justily, miga-corsand inbe s AEKE
Thepnasgmiinll waing j--iger
M mnmvpmed wbing A-bmr

— . INVIAPR et Reapbve Frisse Sync

INYTFES vl Tranpeni Frimd Syne
o INVTDV irmart Tronemdl Duis Yalld])

ﬂ#lm—-_ﬁdhl
Wl iniernsl Aeoslve Frame Syno Enabie

SPOKTO Autnhuff:r Control Not on ADSP-2105
i M 13 12 1 %9 l T s 4 3 X 1 1
BTy s l —I o | ¢ | DMIOXIFFY)
u__,,__.z\_.,..x x.__'__,_zk.._.,...-»
TIRED THNED [ 1] NES
TEUF Tramamlt Aviteiiiening Ennile
SCLKDIV= m f""l'—"“‘!i- -1
Hreguena SPORTO SCLKDIV Not an ADSP-2105
1E W4 13 2 11 1% ¢ B T 4 & 4 3 X 1 - |
L) 1 : DL 1 | ] 1 | ] 1 | L } T | D
R RN N N S WA NNV M R NN R B ]
SCLK freq
RFSDIV= ueny -1 Not ot ADSP-2105
m mqm 1 H 13 12 HE'I:PRTG RFSDW 4 » ¥ 1 a n
1 T 1 | | 1 1 | | | | T 1 1 1 Dummi
[ TN TN N NN S N NN N I —

SPORTO Multichannel Word Enables  Notor ADSP-2105

F 1) i _B 14
| | ‘ I | t DMIIFFA)
Recervs

Word

5 4 3 3 1

1xChannel Enabbed
. b=Channs} Ignored

= (TTIIITTT

Ll DMIi03FPY)

1 4 17 W
' [ l | l | DMOxAFFR)

& CTTTTIT

4 1 4

DMI{MIFET)

T 15



SPORT1 Control Register ADSP-21mepS0 ouly
# 141312 H W E L TS B & 32 10 o
I 0|0 lIl o nlull ’ i'iln'u'iril DMOSFFR) A S ' | oMicarER
J - - 3 \‘-ﬂ
Fag Out (renel-omly) L elow coarias word Longin - 1) e ’ I— R0
Farmuli - ]
Mecvive Frams Sync Raquined (WS mw"mm.m-m-n et Ouloypose (AR}, S (0o}
. pRovi—y DABY s
Rwowive Frame Symo Width (NFIW) — T DAC High Puss Piter Sypams - ADC mpetl Muliplonss Datect
Tromaomit Frama Syna Reguired {TPSR] Tincompand using A-dear . Vabrypars, Sminaart AnALEY nguut, BuMONS! bagnd
e (WYAFY] ivvurl Racaive Frams Bpno ADRY .
Tramamlt Frasns Byno Widih (TFSW) vert Sy ADEG High Pasa Filer Bypans ﬁmﬁli ﬂﬂﬂﬂ-
Srhrd Trorpmdl Frasms Bywe: Braible [TTFR) r {WVTRE) Vraremit frmm talbypang, Subhir (oo 902 051 000 |
{IRFE) Wnbarisl Recalve Froas Syne Enabils i APWD +4 ol ™ 8 ™ [
Anaiog neriacy Pewerdean +3 4 4 [ 1
Sepoweriowns. |l agl a 1 !
{owl badh bits iw 1 in anpbiy pnpiog interians) -3 dB L 1 1
4 |1 & @
08 | Y & 9
xam| v v @
-5l + t 9
Ginlrt pertinngs dve Apcarahy within 105 8
SPORT1 Autobuffer Control Not on ADSP-21msp50
B W 131X 10 s BT S K 43 2 1 0 Analog Autobuffer/Powerdown Control  ADSP-21msps50 only

i M 12 1211 18 % & T & B 4 1 F 1T 0

| DM@sFER —————— ot
|III|44 : -;I- Jnmmrm

: b I . 1 T

J e P L
XTALDIS ARBUS
KTAL Pia Disisle Dyrinng Pempriipnm AD: Pisrsbve Auvwisulior Enaiin
1 wilipinhing, prgilning
PETAL pin shaud b sllesisied whew ATIUF
"o S ryshel I Spn) DAL Tranemit Ausbutins Bnaite
RBUF Aecsive Autobulinring Erabls ———— R ARMREG
Delsy Miarkgy From Pouardoam 00 Cysiey Pebiatiod BN vanpinhint
-— 1--:::-“
_mh_-_n Piastustbug: | spiutent
FOFOACE ATHMREQ
Feserisun Foven Tronmi & roghtter
Todares prooatupr b wamher by ATING
SCLKDIV= CLKOUT fﬂﬂ“l“ff -1 P b darrant Trorunindl | raginier
2 » {SCLXK frequency} " mmﬁ
1 14 13 11 M W » B T 4 8 4 3 2 1 %
| | [ [| | I | 1
—: ) : ]! : : i H : 1 L | 1 H | DM[MFH}
. ADC Receive Data ADSP-21mspdl only
RFSDIVa SCLK frequency _ , SDIV 1M W13 12 11 10 8 & T 5 & &4 3 ¢ 1 @
RES frequency . . SPORTIRFSDIV =~ JL ‘ ‘ | Inmmrm:
| I | L ¥ | i I 1 1 | I ) | —
1 | ] 1 1 [ ] ] i | ] ] ] ] ] ] | DM{MFFH}
DAC Transmit Data ADSP-21msp50 oniy

W M 13 121 W88 T 8 s 432 18

RER 1 1] [ | | omesreo
No registers are located bettoeen DM(0x3FEC) and DM(Ox3FES)

16 | 17




HIF Data Registers

HIP Interrupt Mask Register HDRS | ADSP-2111 &
P | 1 HEER |1] DMIOGFES)  ADSP-2ImspS0 only
HMASK ADSP-2111 &
1514 131211 10 % 8 7T 4 & 4 3 2 1 ¢ ADSP-2ImspS0only B H'DR:I._I__ ,_I
DM{OxIFE4)
ﬂ‘ﬂli‘ DM(Ox3IFES) |
1 HDR3) 8
‘ | Host HORD Write | | DM{GAFE)
Host HDR4 Peed Hoat HDRI Wrile -
Hom! HDRS Rsad Hoat HORA Writs N T ! i |1L| D FEL)
Host MDR2 Raad Host HIAS Writs MO}
Host HOR1 Resd Intarruot Enabies y HDRO
Hoa! HDAO Read T=Enable [J | r | | l ll DMI0x3FED)
Status Registers
. {Non-Memory-Mapped)
HIP Status Registers HSR? ADSP-2111 &
42N WE E T 6 43 2 1 0 ADSP2mspStonly ASTAT SSTAT (read-only)
I LT o nl"l' 0 III DOMIOSFET) T4 5 43210 7T & £ 4 3 2 1 0
FrE 3 ] Iniﬁllll!il In1 ll1|l1 AR
| S5 MY M AR AC AY ML AZ
| 211x HDRO Write I |
o L-M-u o :mm
21xx HDRZ Wrile ALU Fasult Negelive
mm Z1zz HORY Write ALU Overfiow Count Saack Empty
1 ax HDRA Wriks ALY Carry Courst Siack Overfiow
HORS ALLY X lopnd] Sign Sintue Bnck Empty
nunm e Wi ALL Cnsotient f Simblunh Sl Orrirfiow
WAC Ovarflow Long Tk Ewmply
Ealfier inpwt Sign Loop Saack DwarSlow
HSRé ADSP-2111 &
154131211 108 8 7T B 5 4 3 2 1 0 ADSP2Imsp50only
R
B £y "':" - ‘..- M.STA.T
ulu 0|o|oR&Esy o uln olo|of DMIOXIFER) . ooTAT
! o|o ﬂlﬁ o|o]o Mode Names for Mode Control Instruction
‘ roe! e | (see Miscellaneous Insiructions on puge 13)
Hoat HDRT Write Regieter Bank Salect B ModeN
Snprimry, 1=ipCondary e Name
Zixx HDRG Wre Hout HOR2 Write 0 SEC REC rS— Ty
Tixx HDRA Wrie Host HORY Wik ] 1 H-IT:HE.V Bit-reverse addressing in DAG!
et weien ALL Orvarfiow Latoh Mode Enabie 2 AV_LATCH ALU overfiow (AV) status latch
21xx HORS Write 3 AR_SAT AR register saturation
HDR4 AR Setursiion Mode Enable
Fax KDR2 Wit Houl HORS Writs e ; M_MODE MAC result placewmt mode
Fhix HORY Wi Batractionsl, 1winlage 6 G_MODE Go ruxde enable
29xx HDIRO Write Timar Enable
Go Wade Enable
18
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Interrupt

ADSP-2101

P IFC 'Iﬂ-ﬂ'rﬂ- ADSP-2105
{Now-Memory-Mapped) W s 7 lTHeO) e ADSP-2115
ADSP-2101 olale|edojc|olalo|aln]e ADSP-2111
ADSP-2105.
TICNTL IMASK ADEP-2115
3 * 1 1] E 4 & 2 1 [ Enmmm
,,.,,I 0 IIII o ,Inl. sl :___"H"“"m J [Mﬂ.ﬂ
—— NS Thanar
SEORTO Tramall ————— —eee  RORTTY Recaive or IRGD
[ L {mumi be set 10 8 for ADEP.2108) ——————— BPORTY Tranami or FEIT
BPORTU Receive SPORTO Receive
WGE Sonsiticy | e Tierar {must be st 1o 0 for ADSB-2108) {must ba 20t 10 0 or ADSP.2105)
_.-.gm ) L mmu% o INGT SPONTE Transsil
N T r— ——————  SPOATI Tranemil SPOATY Transmi (et
SPORTO Receive ;-n-mnurmm SPORTT Ancaive or NG5G R e 2t b © lor ADSP-T108)
nkerrupl Neating SPONTE Tramemit (i be sod i O for ADBA-I108) Timar
Tmanabie a5
(.= )
IFC (write-only) ADSP-21msp50
' 1 14 13 12 11 10 & B 7 & F 4 3 2 1 8
ICNTL IMASK ADSP-2111 ll_n]n‘nll -‘u ofclofolefec]ols]o
4 3t v 0 ! 9 FE & 3 32 1 ®
-. o|ulo l- ol » II olelo |J A J L
) F— INTERRUFT FORCEINTE MTERMIFT CLEAR INTR
SPOATD Transmit —. e SPORTY Aeasive
IS5 SanaRvity Timer (el b sut do & for ADEP-2100) mm:fg
—— IO Sermitieiey [ J=a02 L SPORTY Recsive or IRR SPONTD Rasaive A Foare
e VL oty o — e SPORTY Tranesmit o TR (menst b sut 00 O for ALNSR-2106) iy
HIP Wrke SPORTY Recaive DAC Tramamit mlmn-n-
bt Naating H™ Nl BPORTE Trarni ADC Foalve fwat be s o 8 fer ADSP-ZI
Y=pnabin SPORTY Tranamsh or NOT SPONTS Transmit
[V
BPORTI Racaive or IR (st e aut 30 @ for ADBE-FTEE
Tiangr "
.
ICNTL IMASK ADSP-21msp50 - ICNTL IMASK ADSP-2100
4 » I 1 @ * &2 T § % 4 3 3 1 & 4 3 * 1 ©O 3 & 1 o
n.- 0| e a nl- 4| @ ulu ofof o - . _.,J., 8 .L,-I Iu slalo rtmnm
Dacipnnky wamabie
_ [ =
[:---- - ...:J L-.m.....-.m - .
—-—ﬁm St HIP Pad ——— ———— BFOAT1 Tranarsh or TRE ————— gm'm |||n-||||m-||||1-'“".'Il — E
SPORTO Tramimit ADC Raowrve e . 3
:_“__. BPONTO Racsive DAL Transnlt Srlsrrupt Mesting
I-H_ LT
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Memory Maps

Data Memory

) T 1K Exhrnal

1K Extnenal
DWAIT

RAM 10K Exisrnal
DWAIT2

IK External
DWAITS

1% Extornal
DWAITY

A 1K ndernal
(612 for 2106 & 2118)

ADSP-2101
ADSP-2111

Program Memory  ADSP-21msp5)

Sx0000
INTERANAL
RAM
Losced Froms
Bool hlamary
O TFF
SO0
EXTERMAL
B dFFF
MMLAP-=l)

:

}

MMAP=1
N Booting

Program Memory

- A LY S
e g 1 4. oe]

;

ADSP-2105
ADSP-2115

Intermupt Vector Tables

ADSP-2100

Interrupt Interrupi

Source Vector Address

IRQO {0000

IRQN Ox0001

IRQ2 (0002

IRC3 o003

RESET startup 004

ADSP-2105

Inierript Iriterrupt

Source Veclor Address

RG2 000 (high ricrty
ri

SFQD%%T] Transmit/IRQ1  0x0010 &R POy

SPORT] Receive/IRQ0O  Ox0014

Timer Ox0018 (low priority)

ADSP-21msp50

interrupt Interrupt

Source Vector Address

RESET (or powerup w{PUCR=1) 0x0000

Powerdown {non-maskable)
IRQ2
HIP Write from Host
HIP Read to Host
SPORTO Transmit
SPORTO Receive
Transmit {DAC)
Analog Raceive (ADC)
SPORT] Transmit/[RQ1
SPORT Receive/IRQO
Timer

(high priority)
OXD02C (high priority,

x008
DOOC
(010
(01 4
OxD018
OO C
0020
(024

D028 (low priority)

ADSP-2101/2115
Interrupt Interrupt
Source
RESET startup O0x0000 o
IRQ2 Ox00D4 (high priorily)
SPORTO Transmit Ox0008
SPORTO Receive Ox000C
SPORT] Transmit/IRQ1  Ox0010
SPORT1 Receive/IRQ0  (x0014
Timer (0018 (low priority)
ADSP-2111
Interrupt Interrupt
SOUrce Yector Address
ROz P 0004 (high priority)
!
H]%z‘h*rite from Host 00008 8
HIP Read to Host D00
SPORTO Transmit Ox0010
SPORTD Receive Ox0014
SPORTI Transmit/IRQ1 0OxD018
%_PGRT] Receive/IRQ0  (0xDO1C
irmer

0x0020 (low priority)



Control/Status Registers

Symbolic names for the memory-mapped control and status registers are provided in four files included
with the development saftware. The symbols are defined as consiants equal to the register sddresses, and

D R FEE———— — — T . T el W
- [yl

24

—_— e -, .

can be used for direct ing. To use these include the appropriate {ile in the your souroe e
code files with the assembler's INCLUDE directive: GaAltie:
Fil Include Directive To U Sk
DEF2131.H .INCLUDE «DEFZ101.H>; {use also for 2115) -~
PEF2175.H . INCLUDE <DEFZ105.H>; o
DEFZ111.H . INCLUDE <DEF2111.H>; g
DEF2150.H . INCLUDE <DEF2150 . H>; ;
Data Memory  Assembly |
Control/Status Register Address fcode Symbol .
Systemn Control Register 0x3FFF S5ys Ctrl Fag . R
Data Memg? Wait State Control Register  Ox3FFE Dm_Wait Req v S
Timer Peri x3FFD ried Reg e k| R |
Timer Count hFFRC Teount Reg i || & [0
Timer Scaling Factor h3FFB Tacale Reg ' ‘ : .
SPORTO Multichannel Receive 0IFFA Sport0_Rx_Wordsl Not on 2105 : g
Word Enable Register (32-bit) Ox3FF9 Sport0_Fx_Wordsl Not on 2105 i 8 |
SPORTO Multichannel Transonit 0:x3FF8 Sport() Tx Wordsl Not on 2105 ; Hreridkia s
Word Enable Register (32-bit) O3FF? §portd_Tx_Words0 Not on 2105 '. BA—
SPORTO Control ister (x3FF& Sport0 Ctrl Reg Not om 2105 : i
SPORTD Serial Divide Modulus AFFS S5portQ Sclkdiv Not on 2205 'I @ it &
SPORTD Rev Frame Divide Modulus  Ox3FF4 Sportd_Rfsdiv Not on 2105 : Fi 13
SPORTO Autobuffer Control Register 3FF3 Sport0_Autobuf Ctrl  Nof om 2105 ! = v o]
SPORT1 Control Register Ox3FF2 Sportl Cerl Reg ; "Sb %:
. SPORTI Serial Clock Divide Modulus h3FF1 Sportl_Sclkdiv i & ¥
SPORT! Rcv Frame Sync Divide Modulus ~ (53FFD Sportl_Rfadiv [+ ey
SPORT! Autobuffer Control Register O:IFEF Sportl_Autcbuf Ctrl  Not or 21msphl ﬁ
Analog Autobuffer/Powerdown Cirl Reg O3FEF Codec patabnf ctrl  27mspl only ! =
Analog Control Register Ox3FEE Codec_Ctrl -Reg 21mspS0 miy i o4
ADC Receive Data Register 0xIFED Codec_Bx_Data 21msp5it onty _! e,
DAC Transmit Data Register Ox3FEC Codec_Tx_Data 21msp50 only : 7]
HIP Intermupt Mask Register Ox3FES Hask_Reg 2111, 21msp50 only 2y
HIP Status Register 7 :3FE? HSR7_FRag 2111, 2tmspii only _ o
HIP Status Register 6 (3FES HSR6_Reg 2111, 21msp5l only |
HIP Data Register 5 C:3FES HSRS Rag 2111, 21mspSl only |
HIP Data Register 4 O:3FE4 ESR4_Reg 2111, 21 mspSl only =
HIP Data Register 3 OxIFE3 HSRY Reg 2111, 21msp50 only |
HIP Data Register 2 (3FE2 RSR2_Rawy 2111, 21msp50 only '
HIP Data Register 1 (h3FE] HSR1 Reqg 2111, 21mepa0 only :
HIP Data Register ¢ (x3FED HSRO_Reg 2111, 21msp50 omly i
b
i 2100 2108 2105 2115 2111 21msp50/55/56 ‘[
Data Memory (RAM) 1K 1Kk K 1K 1K |_
Program Memory (RAM) 2K 1K 1K K 2K |
Timer v v v v U I
Serial Port 0 (multichannel) v - v v v !
Serial Port 1 v v v v v ‘
Host Interface Port - - - v v
Analog Interface - - - - v |
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