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COMMANDES INFORMATIQUE

La commande numeérique accepte et interpréte le code normalisé ISO :

Adresses :

Fonctions préparatoires :

GO Déplacement rectiligne a grande vitesse

Gl Déplacement rectiligne a vitesse programmée

G2 Arc sens anti-trigonométrique a vitesse programmée
G3 Arc sens trigonométrique a vitesse programmée

G4 Temporisation

La précision du déplacement est prioritaire sur la vitesse d’usinage : la
machine doit gérer les pentes d’accélération et de décélération pour
respecter les cotes du déplacement.

Fonctions M de base

MO
M2

Arrét programmé
Fin de programme

Fonctions M pour fraisage

M3
M5
M50
M51
M200
M201
M202
M203

Démarrage broche
Arrét broche

Montée patin aspiration copeaux
Descente patin aspiration copeaux
Démarrage aspiration plateau

Arrét aspiration plateau

Démarrage aspiration copeaux

Arrét aspiration copeaux

Fonctions M pour laser

M3
M5
M20
M21
M200
M201

Ouverture obturateur et démarrage aspiration fumées
Fermeture obturateur et arrét aspiration fumées
Programmation puissance laser en usinage
Programmation puissance laser a 'arrét

Démarrage aspiration fumées

Arrét aspiration fumées

X Coordonnée en absolu axe X (mm)
Y Coordonnée en absolu axe Y (mm)
Z Coordonnée en absolu axe Z (mm)
I Coordonnée en absolu du centre d'un arc de cercle en X
J Coordonnée en absolu du centre d'un arc de cercle en Y
R Rayon d'un arc de cercle
F Vitesse d’avance (mm/mn) ou valeur temporisation (G4)
S Vitesse de rotation de la broche (tr/mn) ou puissance
laser en mW
T Changement d’outil ou sélection programme laser (PP)
Autres
% n° Numeéro de programme
P xxx Insertion de commentaires
A1: Exemple de programme ISO pour CN5000 fraisage
%1 En entéte de tout programme
Tl Sélection de I’outil
S30000 M3 Démarrage de la broche a 30000 t/mn
GO0 X109.374Y97.13
Z0.2
G1Z-10F1000 Plongée de 10 mm & une vitesse de 1000 mm/mn
X90.626F3000 Avance vers la position X=90.62mm a 3000mm/mn
Y102.87 Avance vers la position 102.87 a 3000 mm/mn
X137.374
Y73.13
G2X133.374Y69.131133.374173.13
G1X66.626
GOZ10
X0Y0
M5 Arrét de la broche
M2 Fin de programme
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DGS 60, DGS 65 et DGS 66:
Codeurs incrémentaux pour
conditions ambiantes séveres.

Sont disporibles des résolions

P ouvant aser jusqu's 10000
imputsions/tour.

o Vous pounvez Composer vous-
méme valre propre codeur.
Variantes possibies arbre sallant &
et 10 mm avec bride syneho ou
e SEITage e creux traversant
Ou Nof-traversant, avec sortie
connecteur ou cabile, interface
TTL ou HTL.

N Catte dversité de procuits offre de
nombreuses possibilités dutiisati-
o notamment sur des

‘machines tediles

L des dusinage du bois
 ar : constiuction DGS
© 60, DGS 65 et DGS 66 sont en

senvice dans b monde entier
dans les conditions ambiantes les
plus 5évéres. Les caractéristiques
remmarquables de cetle gamme
dle produits sont: une exécution
(obuste — Je degré de protection
powvant alles jusqu'd IP 67- et
jpossibité pour Naiisateur d'adap-
ter ta forme de [ construction 3
SES PROPIeS Exgences.

SICK|STEGMANN

FicHe ProbDUIT

Nombre dimpulsions

4%, 100 a 10.000
Cotour incrémental |
1 Bride synchro/bride de serrage
i Sorties connecteur ou cable
= Degré de protection jusqu'a IP 67
W Interface &lectrique

TTL et HTL

€
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- Codeur incrémental DGS 60, bride synchro/bride de serrage .

|

ﬂ R= rayon g coubure min, 40 mm

Flan technique bride de sermge.

L

11

Tolérances générales selon DIN 150 2768-mk

—

1§ Bw

[ R rayon de couburs min, 40 mm

Repirage ou signal g
réfarence

Tolérances géndrales seon DIN 50 2768k

Répartition des boraes et des fils |
Boms Signal Signai Couleur des fis  Explication
Dour HTL pour TTL {sortio cablo)
1 NE. )] nolr Lisison signal
2 NG Sense + s Raccordé 3 Us
enintame
2 z Z wiclel Liskson signal
a NE. z e sison signal
5 A A planc Lisison signal
a HL. K brun Liskson signal
T N NG orangs NG
8 B B ose Lisison si
g Bindage Bindage ‘Bindage Potentiel d botter
plt] GHD GND 0] Comection I masse
u NE. Seise - vert Raccoedd & GND
en intarme
12 [ s ouge Terehon  slmenttion®
* Hors potertied
Jruqurma vaier
Ne=
Hon Comacts




Nombre d'impuisions
4% 100 a 10.000

Coteur incrémesta

1 Bride synchro/bride de serrage
I Sorties connecteur ou céble
i Degré de protection jusqu'a IP 67

= Interface électrique
TIL et HTL

ce

|

3

m@m | Mumsazn |

Frinopit koo

Gamctéristiques techniues 06860 Type de biide |
O, (A S\ S Ve TS s =

Artye saillant 10 mm |

&mm
Nombre dimpulsions (Z)par tour 00100 & 10.000 voir infos commands
Attention pombre @ impulsions > 5000 ik awvecTIL4. BV
Interfaces électriques TIL/ RS 422, 6 canaux

HIL/ push-pull, 3 cansun 4. B.2)
Masse & enw. 03 kg
Moment inertie du rotor
Biida synct 13 go?_ =]
Bride de semge 25 gom? |
Pas de mesure 90"/ nombre dimpulsions ] |
Signal de référence
Nombre 1 I |
Largsw 90° decty, lekson Kigips svet A et B I
Limites d'emeurs
100 = Z < 1250 45/ 7 + D,054"
1260 <7 s 10000 45 /7 + 0038°
Déport du pas de mesure 45/ Z degrés
Friquence de sortie max.
™m 300 Kz 500 aw-dela de 5000 impusions) | |
HIL 200 kr I |
Vitesse nominale max, %
avec bague d'étanchélé 3 farbre 6,000 mim®
5805 bague detanchete & fare 10000 mint
Accéidration angulaire max, 5x 10Pmad/s?
cgnmmm
avec détanchiité & fabe 1 Nem |
sa0s bagus d'Blanchitd 4 Famae 1 Hem [ ]
Couple de démarrage
avee haglue dEtanchiinté & Faie 15 Wem | 1
sans bagus délanchilé & (atee 0.2 Nom ] l
Change admissible & Iarbre
Bridle syncheo radiale / avale 20N/ 10N
Bride de sarmags radiste / sl 40N/ 20N (5
Durée do vie des rouloments. 3,6 .x 10% tours
Plage de tempémture de travail <20 +85'C
Plage de température de stockage  -30° _ +B5°C
Humidité relative de Fair tolérée & 00 %
CEM ¥
Tenue
aux chocs 30/ 11 g/ms T et
B vibrations & 20/ 10 . 150 g/He 1 ]
Deginé de protection ssion IEC 60529 7
Caté boker IP 67 | ]
ot brice IP 85 1 ]

Piage de tension o alimentation
Cowantce TIL/RS422.4 8V max 20 mA

sotiesows  TIL/RS422 10 . 30V max. 20 mA

chags WL /pushput imex, 60 mA

Consol ion sans

pour 24 v 100 mA | |

pour 5V 120 mA [r=ll

B Concama produlls s soills B Condensation sur ks Moduis optique  Selon DIN 1EC 65 parties 227
COMnGCEN oon Lolérés

3 POUr W NEMn 0% tours > S000 RAW. # Sein DIN EN 6L000-8-4
1 gy O'ELENCIWLG doit 4 Tetines DN EN £1000-8-1

 Sakon DIN IEC 68 parties 2.8
T At Contre-Conmeciens monts
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Indications & la commande |

Codeur inémentnl DGS 60, mrbire saillant

@&%&%@%@%&%

I—JH Lttt

_Typedeconnexion | Hombre 5
mmn_pm.mu-a b e chai, \0ugones & 5 posiions
_ Comnectewr M23, 12 phl. axisi= B
_Cible 11 fis, mdid 1L5m = K |

_Cible 11 fis, adisd 3m =L
Cible 110, mdsl 5m =M
Céble 11 fil, misd LEm = R
Cable 11 fils, axiad 3m =5

Cable 11 fils, aiad 5m =T

de commande de codeur incrémental DGS 60 J
4...6 Volt, TTL; Bride ; Connacteur M23, 12 radial; Nobre

S S ————

Veulllez inséror ici vos donndes do commando ]

1| position 2 | position 3 | position 4| pasition & | postion & position 7 | position 8| positon @ jp |position 11 |posiion 12 12|position 14
D G s S i = | 1 | I I l I

poskion 1| position 2 mms!mﬁmalm slwslmumqmslmmngﬂwm{w*m
EEED s | & o -

Mﬂ&lmﬂl 4 5 8 BMIPW__HOM&QMJ&%
D =e s | ] = I 1 ] | ]

ACOLAN® - cuivre

Capillaires - FTP - 100 ohms - Catégorie 5e - 4P

Description
1 Diamitre du conducteur @ 24AWG
2NINrta‘eImﬂant : PeB@<imm
1 Assemblage : paires
Nombre de paires H
4 Ruban synthétique hydrofuge
5 Blindage général : ruban aluminiumipolyester et
fil de continuité
B Type de gaine : LSOH ou PVC

Marguage de la gaine
ACOME 47 24AWG FTP ENHANCED 100 OMS M CATSe
EC VERIFIED 70 15 11801 1EC 332-1 75.C - N* de lot + miétrigue

Caractéristiques électriques a4 20 °C
« Résistance linfioue 4 20 *C [max) 98,6 Qfkm

B kB ke R b=

Caractéristiques environnementales
« Température de transport, stockage 0°C4+ 50T

= Riiditt didtectrique en courant continu 30H2 1 kVfimin x ; o
«Risistanice disolement rin) 5000 M@k ';;n"p::mf:)ﬁ fonctionnement lczg;g;_ 160 C
= Déséquilibre de capacité réel-terre [max) 800 pF/S00 m *
= Impédance de transfert (20 & 10 MHz (max) 100 mem NFC 32070 21
#Vitesse 6e propagation (nom.) 78 % {catégerie C2)
» impitance coractéristiue

{Zc) de 1 & 100 MHz 1000
Caractérlstl ques rnécamques

Tyne:
s
v | aame ]

Conditionnement
#1000 m sur touret KL; 500 m sur touret KC; 305 m sur ACOPACK

™3

eur ypiRE 1.9 i " 15 85 i 13 Fid Fz

{80 n_q] mL fmin) 21 41 65 83 ui nr 17 a2 = =

Wadeu+ typ r.wr T B BT 54 =2 an &5 &1 £
i Nent (B} e e 8530 563 47135 458 iidps \iagd Baga b L

\-'J1t|r' typrigule L0 9.2 Bl A5 4kl 84 o1 5 T g
AR 'm tse(min) B32 522 418 3 3_E M2 ;4 133 - .
s et f08) m-u [T ) [ ) 51 i 4600 a2 ) 3 %
i _ CanBe'(mind B23 513 473 M3 4zp 398 354 13 - .
OFET[WB) Vil |~|l|z-qur I [ 3 51 4 s i 3 3 T
,igy m1 Cat. Se (min) la4 52 44 40 38 3 24 2 - -

Valew: typqee 0 ] I e [0 10 0 T ES
&Efl”_"l_l Cat. 5e* fmin) 49Tl ay Sy 35t gy el as Sl oy - -

Vilew tyiie zs 25 I 5 I T T 7 7
Retun toss (98 ooy v in) 20 23 38 25 . w omag ;s aen - %

FQONe ¢ et
Mmsw
Normes de références
Applications Normes cibles Normes systéme de Normes installation
|EEE 8023 +IEC 61 156-5 ciblages systime de ciblage
»IEEL 8025 +[N 50288-1 & -6 +I5 11801 ed.2 +EN 50174
«Fom «[N 50173
oaM ~EIATIA 568
DOASIDH TELECOM - 52. rue s Mostaseraras » 78218 Fark = Frarre « T, - £33 14279 14 00 = Fan 16130 1 4279 1509
E-mat :w&mw-s:;mm
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DSP56002

24-BIT DIGITAL SIGNAL PROCESSOR

The DSP56002 is a MPU-style general purpose Digital Signal Processor (DSP) composecl of an
efficient 24-bit DSP core, program and clata memories, various peripherals, and support
circuitry. The DSP56000 core is fed by on-chip Program RAM, and two indepenclent data RAMs.
The DSP56002 contains a Serial Communication Interface (SCI), Synchronous Serial Interface (SSI),
parallel Host Interface (HI), Timer/Event Counter, Phase Lock Loop (PLL), and an On-Chip
Emulation (OnCE™) port. This combination of features, illustrated in Figure 1, makes the
DSP56002 a cost-effective, high-performance solution for high-precision general purpose digital
signal processing,

A —— 16-bt Blis
A1 R 3 Ris = = = = 24-blt BUs
24t Syne. Serial Host Program X Data Y Data
Timer! Serial Comm. Interface Memory Memery Memory
Event (ssly (SC1) {HI} 512 224 RAM || 258~ 24 2am || 256« 24 RAM
Counter or O of 'O or 1o 64 x 24 ROM || 258 x 24 ROM || 256 x 24 RO
(boot) (A-laws -law) (sine}
A A i A Ak } A
7 YT Y TR T A | : o T .
] ] ] : s i
" ' ) ' lernal
24-hit GAddras_s —2b =1 Address A‘f,“ffss
56000 DSP vl L XD J e Bs [R
Core o L _YAB ) v v | switer |18
' ] v : i
N ' v
Internal *uu-lh.--*n-u.---- 1S .ciDE----:n----:---:-*- External
Data _‘_______"___*__.__'-'._P_Dgi___‘_'-__._-_:-,_ Data IDa'f
Bus XDB ' Bus
Switch -q.-..........:...-........Y.D%...-.l-....--p--:.p Swilch 24
4--'---_.-.........------.---.:.--.-:---Q-’-
OnCE™ ' v —'— —L v trol
Fort | Program rogram | Data ALU Bus C?n i
Interrupt el Decode Address - : Control o
} || ‘conti ey Qscode fespaddtess fl | 2424 + 56 — 56-bit MAC £
pu | Clock 1 ontrolier enaralol Two 56-bit Accumulators
Gen. ||| A Program Controf Uit |
¥7 L4 Fs
3 ]
IRQ AADGO4

Figure 1 DSP56002 Block Diagram

FEATURES

Digital Signal Processing Core

Memory

Efficient 24-bit DSP56000 core

Up to 40 Million Instructions Per Second (MIPS), 25 ns instruction cycle at
80 MHz; up to 33 MIPS, 30.3 us instruction cycle at 66 MHz

Up to 240 Million Operations Per Second (MOPS} at 80 MHz: up to 198 MOPS
at 66 MHz

Performs a 1024-point complex Fast Fourier Transform (FFT) in 59,898 clocks
Highly parallel instruction set with unique DSP addressing modes

Two 56-bit accumulators inclucling extension bits

Parallel 24 x 24-bit multiply-accumulate in 1 instruction cycle (2 clock cycles)
Double precision 48 x 48-bit multiply with 96-bit result in 6 instruction cycles
56-bit acldition/subtraction in 1 instruction cycle

Fractional and integer arithmetic with support for multiprecision arithmetic
Hardware support for block-floating point FFT

Hardware nested DO loops

Zero-overheac fast interrupts (2 instruction cycles})

Four 24-bit internal clata buses and three 16-bit internal address buses for
maximum information transfer on-chip

On-chip Harvard architecture permitting simultaneous accesses to program
and two data memories

512 x 24-bit on-chip Program RAM and 64 x 24-bit bootstrap ROM

Two 256 x 24-bit on-chip data RAMs

Two 256 x 24-bit on-chip data ROMs containing sine, A-law, and p-law tables
External memory expansion with 16-bit acldress and 24-bit data buses

Bootstrap loading from external data bus, Host Interface, or Serial
Communications Interface
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SECTION

SIGNAL/PIN DESCRIPTIONS

1

INTRODUCTION

DSP56002 signals are organized into twelve functional groups, as summarized in

Table 1-1.

Table 1-1 Signal Functional Group Allocations

Number

Functional Group } of D?:;‘ll:;iﬁin
Signals
Power (Viey) 16 Table 1-2
Ground (GNDy) 24 Table 1-3
PLL and Clock 7 Table 1-4
Address Bus 16 Table 1-5
Data Bus Port Al 24 Table 1-6
Bus Control 10 Table 1-7
Interrupt and Mode Contral 4 Table 1-8
Host Interface (HI) Port Port B* 15 Table 1-9
Serial Communications Interface (SCI) Port 3 Table 1-10
Port C3

Synchronous Serial Interface (SSI) Port (i Table 1-11
Timer/Event Counter or General Purpose Input/Output (GPIO) 1 Table 1-12
On-Chip Emulation (OnCE) Port Bl Table 1-13

Note: L.

Port A signals define the External Memory Interface port.
2. Port B signals are the HI signals multiplexed on the external pins with the GPIO signals.
3. Port C signals are the SCI and SSI signals multiplexed on the external pins with the GPIO signals.

Figure 1-1 is a diagram of DSP56002 signals by functional group.

Note:

Veep =
CCK =3
cCco

VCCA K o

Veen =
cec =5

VieH =

PLOCK --+——o

16

AQ-A15 =

D0-D23 2]

DSP56002
Power Inputs:
| PLL
Clock Output Interrupt/
Internal Logic Mode
Address Bus Control
Data Bus
| Bus Control
HI
Ssiscl
Grounds:
PLL Host
Clock Interface
Internal Logic (HI) Port!
Address Bus
Data Bus
Bus Control
Hi
Ssliscl
Serial
Communications
Interface (SCI
PLL and Po
Clock
Synchronous
Serial
Interface (SSI
Pal
External
Address Bus
External Timer/
Data Bus Event Counter
External
Bus
Control OnGE
Port

[HIH 1]

il

I

|

1]

MODA
MODE

MODC
RESET

HO-H7
HAO-HA2
HR/W

RXD
TXD
SCLK

SC0-3C2
SCK
SRD
STD

TIO

DSCK
Dsi

DSO
DR

Interrupt

IROA
IRQB
NWT

Port B

PBO-PB7
FB8-PBE10
PB11
PB12
PB13
PB14

PortC

PCO
PC1
PC2

PC3-PC5
PC6
PC7
PC8

Status

0s1
0s0

1. The Host Interface port signals are multiplexed with the Port B GPIO signals (PBO-PB15).
2, The SC| and S8l signals are multiplexed with the Port C GPIQ signals (PC0-PC8).
3. Power and Ground lines are indicated for the 144-pin TQFP package.

Figure 1-1 Signals Identified by Functional Group
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ADDRESS BUS

Table 1-5 Acldress Bus Signals

Signal Signal (E.I " raile Sienal Descrinti
Nanes Type g ng gnal Description
esel
A0-AlS Output | Tri-stated | Address Bus—These signals specify the address for external
program and data memory accesses. If there s no external bus
activity, AD-A15 remain at their previous values to reduce
power consumption. A0-Al13 are tri-statec when the bus grant
signal is asserted.
DATA BUS
Table 1-6 Data Bus Signals
State
! S ; g
:Jigna[ ignal during Signal Description
ames Type R
esel
Do-D23 Input/ | Tri-stated | Data Bus—These signals provide the bidirectional data bus for
Output external program anc data memory accesses. D0-D23 are tri-
statecl when the BG or RESET signal is asserted.

BUS CONTROL

Table 1-7 Bus Control Signals

Signal
Name

Signal
Type

State
cduring
Resel

Signal Description

PS

Output

Tri-statec

Program Memory Select—PS is asserted low for external program
memory access. PS is tri-stated when the BG or RESET signal is
asserted.

Output

Tri-statec

Data Memory Select—DS is asserted low for external data memory
access. DS is tri-stated when the BG or RESET signal is asserted.

XY

Output

Tri-stated

XY External Memory Select—This output is driven low during
external Y data memory accesses. It is also driven low during external
exception vector fetches when operating in the Development mode.
X/Y is tri-stated when the BG or RESET signal is asserted.

Qutput

Pulled
high

Bus Select—BS is asserted when the DSP accesses the external bus,
and it acts as an early indication of imminent external bus access by
the DSP56002. It may also be used with the bus wait input WT to
generate wait states. BS is pulled high when the BG or RESET signal is
asserted.

Input

Input

Bus Request—When the Bus Request input (BR) is asserted. it allows
an external device, such as another processor or DMA controller, to
become the master of the external acldress and data buses. While the
bus is released, the DSP may continue internal operations using
internal memory spaces. When BR is deasserted, the DSP56002 is the
bus master.When BR is asserted, the DSP36002 will release Port A,
inclucling AO-A15. D0-D23. and the bus control signals (PS. DS, X/Y,
RD, WR, and BS) by placing them in the high-impedance state after
execution of the current instruction has been completed.

Note:  To prevent erroneous operation. pull up the BR signal when it
is not in use.

BG

Output

Pulled
high

Bus Grant—When this output is asserted, it grants an external
device's request for access to the external bus. This output is
deasserted during hardware reset.
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Table 1-7 Bus Control Signals (Continued)

SERIAL COMMUNICATIONS INTERFACE PORT

Signal | Signal dS“;‘e .
Name | Type };lr “tg gnal Description Table 1-10 Serial Communications Interface (SCI+) Signals
ese
N Signal State
Output | Pulled Bus Not Required—The BN signal is asserted whenever the chip Signal Name | P7% | during Signal Description
low requires mastership of the external bus. During instruction cycles L Reset
3}‘2;? 1[Sh :Sz);:‘(:;ga\:fzgs l:heméé‘auire?ﬂis deass‘erted. It th? BT?] RXD Input | Tri-stated | Receive Data (RXD)—This input receives byte-oriented data anc
8 % A28 0L 18 LES Mipsslen, JrucEsaing e transfers the data to the SCI recetve shift register. Input data can be
stopped and the chip is waiting to acquire bus ownership. An external samplecl on either the positive edge or on the negative edge of the
arbiter may use this signal to help determine when to return bus receive clock, depending on how the SCI control register is
ownership to the DSP. programmed.
Note: The BN signal cannot be used as an early indication of PO ]r:fl_"[ 5:(:;:?[1(1?; PSI((:}I[;Q(XPS gf;g:f] f;%;:f:;ﬁfﬁ? dSlg"al called PCO
imminent external bus access because it is valid later than the Output ams:
other bus control signals BS and WT. After reset, the default state is GPIO input.
WT Input | Input Bus Wait—An external device may insert wait states by asserting WT TXD Output | Tri-stated | Transmit Data (TXD)—This output transmits serlal data from
during external bus cycles. the SCI transmit shift register. In the default configuration, the
data changes on the positive clock edge and is valid on the
Note: Tapreventeteo ti 11 up the WT signal whe negative clock edge. The user can reverse this clock polarity by
e : PLEVENL EITOnens Opsralon, puiup L SiEnal when programming the SCI control register appropriately.
itis notin use.
WR Output | Tri-stated | Write Enable—WR is asserted low during external memory write i ln(}:rl ! i‘:::: thGeP;((:)I !&PS tl_]u:;l;*: ?:%ﬁl;;icpigdﬂgnal g
g used.
cycles. WR is tri-stated when the BG or RESET signal is asserted. Outpt
RD Output | Tri-stated |Read Enable—RD is asserted low during external memory read ATEE Soiels s di ol el il GRIDRIIAN,
cycles. RD is tri-stated when the BG or RESET signal is asserted. SCLK Input | Tri-stated [ SCI Clock (SCLK)—This signal provides an input or output
or clock from which the receive or transmit baud rate is derived in
Output the Asynchronous mode, and from which data is transferred in
the Synchronous mode. The direction and function of the signal
is defined by the RCM bit in the SCI+ Clock Contral Register
{SCCR).
pPC2 Port C GPIO 2 (PC2)—This signal is a GPIO signal called PC2
when the SCI SCLK function is not being used.
After reset, the default state is GPIO input.
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SYNCHRONOUS SERIAL INTERFACE PORT

Table 1-11  Synchronous Serial Interface (SSI) Signals

Table 1-11  Synchronous Serial Interface (SSI) Signals (Continued)

Signal Name

Signal
Type

State
during
Reset

Signal Description

SCo

PC3

Input
or
Output

Tri-
stated

Serial Clock 0 (SC0)—This signal's function is determined by
whether the SCLK s in Synchronous or Asynchronous modle.

+  In Synchronous mode, this signal is used as a serial [/0
flag.
= In Asynchronous mode. this signal receives clock 1/0.

Port C GPIO 3 (PC3)—This signal is a GPIO signal called PC3
when the S5I SCO function is not being usecl.

After reset, the default state is GPIO input.

PC4

Input
or
Qutput

Tri-
stated

Serial Clock 1 {(SC1)—The SS1 uses this bidirectional signal to
control flag or frame synchronization. This signal’s function is
determined by whether the SCLK is in Synchronous or
Asynchronous mode.

« In Asynchronous mocle, this signal is frame sync [/0.
+  For Synchronous made with continuous clock, this
signal is a serial [/ O flag and operates like the SCO.

SC0 and SC1 are independent serial 1/0 flags but may be used
together for multiple serial device selection.

Port C GPI1O 4 (PC4)—This signal is a GPIO signal called PC4
when the SSI SC1 function is not being used.

After reset, the default state is GPIO input.

Signal | St
Signal Name | -2 during Signal Description
Type Reset
SCK Input | Tri- SSI Serial Receive Clock—This bidirectional signal provicles the
or [stated |serial bit rate clock for the SSI when only one clock is being used.
Output
Port C GPIO 6 (PC6)—This signal is a GP1O signal called PC6
PCG when the S51 function is not being used.
After reset, the default state is GPIO input.
SRD Input | Tri- SSI Receive Data—This input signal receives serial data and
stated | transfers the data to the SSI Receive Shift Register.
PCT Input Port C GPIO 7 (PC7)—This signal is a GP1O signal called PC7
or when the S51 SRD function is not being used.
Output
After reset, the default state is GPIO input.
STD Output | Tri- SSI Transmit Data (STD)—This output signal transmits serial
statedd | data from the SSI Transmitter Shift Register.
PC8 Input Port C GPIO 8 (PCB)—This signal is a GPIO signal called PC8
ar when the SSI STD function is not being used.
Output

After reset, the default state is GPIO input.

PC5

Input
or
Output

Tri-
statec

Serial Clock 2 (SC2)—The S5 uses this bidirectional signal to
control frame synchronization only. As with SC0 and SC1. its
function is defined by the SSI operating mode.

Port C GP10O 5 (PC5)—This signal is a GPIO signal called PC3
when the SSI SCI function is not being used.

After reset, the default state is GPIO input.
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HOST INTERFACE (HI) PORT

Table 1-9 HI Signals

Table 1-9 HI Signals (Continued)

Signal Signal Sm‘le :
Nadie Type dl_‘:mng Signal Description
esel
HO-H7 Input | Tri-stated | Host Data Bus (H0-HT7)—This data bus transfers data between
or the host processor and the DSP56002.
Output
When configured as a Host Interface port, the HO-H7signals are
tri-statec! as long as HEN is dleassertedl. The signals are inputs
unless HR/W is high and HEN is asserted, in which case HO-H7
become outputs, allowing the host processor to read the
DSP56002 data. HO-H7 become outputs when HATK is assertecl
during HREQ assertion.
PBO-PB7 Port B GPIO 0-7 (PBO-PB7)—These signals are General Purpose
1/0O signals (PBO-PBT) when the Host Interface is not selected.
After reset, the default state for these signals is GPIO input.
HAO-HA2 | Input |Tri-stated | Host Address 0—Host Address 2 (HAO-HA2)—These inputs
provide the address selection for each Host Interface register.
PB8-PB10 Input Port B GPIO 8-10 (PB8-PB10}—These signals are General
or Purpose 1/0 signals (PB8-PB10} when the Host Interface is not
Output selectecl.
After reset, the default state for these signals is GP1O input.
HR/W Input | Tri-stated | Host Read/Write—This input selects the direction of clata
transfer for each host processor access. IFHR/W is high and HEN
is asserted, HO-H7 are outputs and DSP data is transferred to the
host pracessor. If HR/W is low and HEN is asserted. HO-H7 are
inputs and host data is transferrec to the DSP. HR/W must be
stable when HEN is asserted.
PB11 Input Port B GPIO 11 (PB11)—This signal is a General Purpose 1/0
or signal called PBI1 when the Host Interface is not being used.
Output
After reset, the default state for this signal is GPIO input.

i 3 State
?E:::‘J S.Il.“gf::il during Signal Description
» Reset
HEN Input | Tri-stated | Host Enable—This input enables a data transfer on the host data
bus. When HEN is asserted and HR/W is high, H0-H7 become
outputs and the host processor may reac DSP36002/L002 data.
When FEN is asserted and HR/W is low, HO-H7 become
inputs. Host data is latched inside the DSP on the rising edge of
HEN. Normally, a chip select signal clerived from host address
decoding and an enable strobe are used to generate HEN.
PB12 Input Port B GPIO 12 (PRB12)—This signal is a General Purpose [/0
or signal called PB12 when the Host Interface is not being used.
Output
After reset, the default state for this signal is GPIO input.
HREQ Open | Tri-stated | Host Request—This signal is used by the Host Interface to
drain request service from the host processor, DMA controller, ora
Output simple external controller.
Note: HREQ should always be pulled high when it is not in
use.
PB13 Input Port B GPIO 13 (PB13)—This signal is a General Purpose (not
ar open-drain) 1/0 signal (PB13) when the Host Interface is not
Output selected.
After reset, the default state for this signal is GPIO input.
HACK Input | Tri-statec | Host Acknowledge—This input has two functions. It provides a
host acknowledge handshake signal for DMA transfers and it
receives a host interrupt acknowledge compatible with MCG68000
family processors.
Note: HATK should always be pulled high when it is not in
use.
PB4 Input Port B GPIO 14 (PB14)—This signal is a General Purpose [/0
or signal (PB14) when the Host Interface is not selected.
Output

After reset, the default state for this signal is GPIO input.
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5.1 INTRODUCTION

The Serial Host Interface (SHI) is a serial 17O interface that provides a path for
communication and program/coefficient cata transfers between the DSP and an
external host processor. The SHI can also communicate with other serial peripheral
devices. The SHI can interface directly to either of two well-known and widely used
synchronous serial buses: the Motorola Serial Peripheral Interface (SPI) bus and the
Philips Inter-Integrated-circuit Control (I*C) bus. The SHI supports either the SPI or
I%C bus protocol, as required, from a slave or a single-master device, To minimize
DSP overhead, the SHI supports single-, double-, and triple-byte clata transfers. The
SHI has a 10-word receive FIFO that permits receiving up to 30 bytes before
generating a receive interrupt, reducing the overhead for data reception.

When configured in the SPI mode, the SHI can:

* Identify its slave selection (in Slave mode)
* Simultaneously transmit (shift out) and receive (shift in) serial data
 Directly operate with 8-, 16- and 24-bit words

¢ Generate vectored interrupts, separately for receive and transmit events, anc
update status bits

* Generate a separate vectored interrupt in the event of a receive exception
¢ Generate a separate vectored interrupt in the event of a bus-error exception
¢ Generate the serial clock signal (in Master mocle)

When configured in the I?C mode, the SHI can:

*  Detect/generate Start and Stop events

¢ Identify its slave (ID) address (in Slave made)

¢ Identify the transfer direction (receive/transmit)

* Transfer data byte-wise according to the SCL clock line
* Generate ACK signal following a byte receive

+ Inspect ACK signal following a byte transmit

» Directly operate with 8-, 16- and 24-bit words

¢ Generate vectored interrupts separately for receive and transmit events ancl
update status bits

* Generate a separate vectored interrupt in the event of a receive exception
* Generate a separate vectored interrupt in the event of a bus error exception
* Generate the clock signal (in Master mocde)
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5.2 SERIAL HOST INTERFACE INTERNAL ARCHITECTURE

The DSP views the SHI as a memory-mapped peripheral in the X data memory space.
The DSP may use the SHI as a normal memory-mapped peripheral using standard
polling or interrupt programming techniques. Memory mapping allows DSP
communication with the SHI registers to be accomplished using standard
instructions and addressing modes. In addition, the MOVEP instruction allows
interface-to-memory and memory-to-interface data transfers without going through
an intermediate register. The single master configuration allows the DSP to directly
connect to dumb peripheral devices. For that purpose, a prograrnmable baud-rate
generator is included to generate the clock signal for serial transfers. The host side
invokes the SHI, for communication and data transfer w1th the DSP, through a shift
register that may be accessed serially using either the I°C or the SPI bus protocols.
Figure 5-1 shows the SHI block diagram.

Host Accessible

BSOS NN NNANNN

SCK/SCL
B

MISO/SDA
B B

MOSI/HAD
e

SS/HA2
—_—

HREQ
e

Pin
Control
Logic

DSP Accessible
DSP
- Clock s Global
= Generator [ %ata
us
Controller
Logic
[?‘:; o
= N\ _INPUT/OUTPUT Shift Register Q E
NN ﬂcz:m \\\\\?\\\
Slave L .
Address L
Recognition
Unit
(SAR)

AAD41E

Figure 5-1 Serial Host Interface Block Diagram

521 SHI Clock Generator

The SHI clock generator generates the serial clock to the SHI if the interface operates
in the Master mode. The clock generator is disabled if the interface operates in the
Slave mode. When the SHI operates in the Slave mode, the clock is external and is
input to the SHI (HMST = 0). Figure 5-2 illustrates the internal clock path
connections. It is the user s responsibility to select the proper clock rate within the
range as defined in the 1°C and SPI bus specifications.

HMS
SHI Clock
<ScKisch> 1 <] |
Divide | | D92 BY 1] | pivigeny | ™70 gioek | shi
Fosc | BY2 Divide By 64 1or8 —(ﬁﬂos: Logic Controller

HDMO-HDMS5 HRS CPHA, CPOL, HI?C AAD41TK

Figure 5-2 SHI Clock Generator

5.3 SERIAL HOST INTERFACE PROGRAMMING MODEL

The Serial Host Interface programming model is divided in two parts:

+ Host side—see Figure 5-3 below and Section 5.3.1 on page 5-8

+ DSP side—see Figure 5-4 on page 5-6 and Sections 5.3.2 on page 5-8
through 5.3.6 on page 5-14 for detailed information

23 0
[ IOSR

] 1/0 Shift Register (IOSR)

AAD418
Figure 5-3 SHI Programming Model—Host Side
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xe [T xo The interrupt vector table for the Serial Host Interface is shown in Table 5-1 and the
8 ’g‘g i 3 ; exceptions generated by the SHI are prioritized as shown in Table 5-2 on page 5-7.
i % % : § Table 5-1 SHI Interrupt Vectors
5 % g 8 i‘; Address Interrupt Source
: [ % P: 50020 SHI Transmit Data
3 ? é P: 0022 SHI Transmit Underrun Error
A : 2 P: $0024 SHI Receive FIFO Not Empty
? L P: $0026 Reserved
El P: $0028 SHI Receive FIFO Full
: ) ) P: $002A SHI Receive Overrun Error
" B° P: $002C SHI Bus Error
= Table 5-2 SHI Internal Interrupt Priorities
& 2 g Priority Interrupt
- =~ Highest SHI Bus Error
’ i} ~ SHI Receive Overrun Error
il SHI Transmit Underrun Error
’ ien) ’ SHI Receive FIFO Full
’ LN SHI Transmit Data
) i Lowest SHI Receive FIFO Not Empty

Iw—us] 1043 I Sk |cwu-|| LM |muu}mm|l V- |~muu|
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5.3.1  SHI Input/Output Shift Register (IOSR)—Host
Side

The variable length Input/Output Shift Register (IOSR) can be viewed as a

serial-to- pan]le] and parallel-to-serial buffer in the SHI. The IOSR is involved w iith
every data transfer in both directions (read and write). In compliance with the °c
and SPI bus protocols, data is shiftec in and out MSB first. In single-byte cata transfer
mocles, the most significant byte of the IOSR is used as the shlft register. In 16-bit
data transfer mocles, the two most significant bytes become the shift register. In 24-bit
transfer modes, the shift register uses all three bytes of the IOSR (see Figure 5-5).

Note: The IOSR cannot be accessed directly either by the host processor or by the
DSP. It is fully controlled by the SHI controller logic.

23 16 15 8 7 0
Mode of Operation  8-Bit Datal 16-Bit Data 24-Bit Data
Mode Mode Mode
T Stops Data YWhen Data Mode is Selected
T Passes Data When Data Mode is Selected AAG420K

Figure 5-5 SHI I/0O Shift Register (IOSR)

5.3.2 SHI Host Transmit Data Register (HTX)—DSP
Side

The Host Transmit cdata register (HTX) is used for DSP-to-Host clata transfers. The
HTX register is 24 bits wide. Writing to the HTX register clears the HTDE flag. The
DSP may program the HTIE bit to cause a Host transmit data interrupt when HTDE
is set (see 5,3.6.10 HCSR Transmit-Interrupt Enable (HTIE)—Bit 11 on page 5-17).
Data should not be written to the HTX until HTDE is set in order to prevent
overwriting the previous data. HTX is reset to the empty state when in Stop mode
and during hardware reset, software reset, and individual reset.

In the single-byte data transfer mode the most significant byte of the HTX is
transmitted: in the double-byte mode the two most significant bytes, and in the
triple-byte mode all the HTX is transferred.

5.3.3 SHI Host Receive Data FIFO (HRX)—DSP Side

The 24-bit Host Receive data FIFO (HRX)} is a 10-word deep, First-In-First-Out (FIFO)
register used for Host-to-DSP data transfers, The serial data is received via the shift
register and then loaded into the HRX. In the single-byte data transfer mode, the
most significant byte of the shift register is transferred to the HRX (the other bits are
filled with 0s): in the double-byte mode the two most significant bytes are transferred
(the least significant byte is filled with 0s), and in the triple-byte mode. all 24 bits are
transferred to the HRX. The HRX may be read by the DSP while the FIFO is being
loadecl from the shift register, The HRX is reset to the empty state (cleared) when the
chip is in Stop mode, and during hardware reset, software reset, and indivicual reset.

5.3.4 SHI Slave Address Register (HSAR)—DSP Side

The 24-bit Slave Address Register (HSAR) is used when the SHI operates in the I2C
Slave mode and is ignored in the other operational modes. HSAR holds five bits of
the 7-bit slave acldress of the device. The SHI also acknowled ﬂe:, the general call
address (all 0s, 7-bit address, and a 0 R/W bit) specified by theI C protocol. HSAR
cannot be accessed by the host processor.

5.3.4.1 HSAR Reserved Bits—Bits 17-0,19
These bits are reserved and unused. They read as 0s and should be written with 0s
for future compatibility.

5342 HSAR I°C Slave Address (HA[6:3], HA1)—Bits 23-20,18

Part of the I°C slave device address is stored in the read /write HA[6:3], HAL bits of
HSAR. The full 7-bit slave device address is formed by combining the HA[6:3], HAL
bits with the HAO and HAZ pins to obtain the HA[6:0] slave device acldress. The full
7-bit slave device address ia compared to the received address byte whenever an I
master device initiates an 1°C bus transfer, During hardware reset or software reset,
HA[6:3] = 1011 while HA is cleared; this results in a default slave device address of
1011_HAZ_0_HAD.

Annexes et documents constructeur page 15/39



5.3.6  SHI Clock Control Register (HCKR)—DSP Side

The SHI Clock Control Register (HCKR} is a 24-bit read /write register that controls
the SHI clock generator operation. The HCKR bits should be modified only while the
SHI is in the individual reset state (HEN = 0 in the HCSR),

Note: The nmxnnum-allawe(l inter nallv generated bit clock frequency is ©5€/, for
the SPI mocle and "5‘/3 for the I?C mode (the maximume-allowec extem‘tllzy
generated bit clock frequency is F°¢/5 for the SPI mode and ©5/; for the IC
mode}. The programmer should not use the combination HRS = 1 and
HDM][5:0] = 000000, since it may cause synchronization problems and
improper operation (it is therefore considered an illegal combination).

Note: The HCKR bits are cleared during hardware reset or software reset, except for
CPHA, which is set. The HCKR is not affected by the Stop state,

The HCKR bits are described in the following paragraphs.

5.3.5.1 Clock Phase and Polarity (CPHA and CPOL)—Bits 1-0

The programmer may select any of four combinations of Serial Clock (SCK) phase
and polarity when operating in the SPI mode (refer to Figure 5§-6 on page 5-11). The
clock polarity is determined by the Clock Polarity (CPOL) control bit, which selects
an active-high or active-low clock. When CPOL is cleared. it produces a steacly-state
low value at the SCIC pin of the master device whenever data is not being transferred.
If the CPOL bit is set, a high value is procluced at the SCK pin of the master device
whenever data is not being transferred.

= I
SCK (CPOL =0, CPHA = 0) |||H|I|||||||||
NN

Internal Strobe for Data Capture AAD421
Figure 5-6 SP| Data-To-Clock Timing Diagram

The Clock Phase (CPHA) bit controls the relationship between the data on the MISO
and MOSI pins and the clock procduced or received at the SCK pin. This control bit is
usedl in conjunction with the CPOL bit to select the desired clock-to-cdata relationship.
The CPHA bit, in general, selects the clock edge that captures data and allows it to
change states. It has its greatest impact on the first bit transmitted (MSB) in that it
does or does not allow a clock transition before the clata capture edge.

When in Slave mode and CPHA =0, the SS line must be deasserted and asserted by
the external master between each successive word transfer. SS must remain asserted
between successive bytes within a word. The DSP core should write the next data
word to HTX when HTDE = 1, clearing HTDE. However, the data will be transferred
to the shift register for transmission only when SS is deasserted. HTDE is set when
the data is transferred from HTX to the shift register.

When in Slave mode and CPHA = [, the SS line may remain asserted between
successive word transfers, The SS must remain asserted between successive bytes
within a word. The DSP core should write the next data word to HTX when

HTDE = 1, clearing HTDE. The HTX data will be transferred to the shift register for
transmission as soon as the shift register is empty. HTDE is set when the data is
transferred from HTX to the shift register.
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When in Master mocle and CPHA = (0, the DSP core shouldl write the next data word
to HTX when HTDE = 1. clearing HTDE; the data is transferred immediately to the
shift register for transmission. HTDE is set only at the end of the data word
transmission.

Note: The master is responsible for deasserting and asserting the slave clevice SS line
between word transmissions.

When in Master mode and CPHA = |, the DSP core should write the next data word
to HTX when HTDE = 1, clearing HTDE. The HTX clata will be transferred to the shift
register for transmission as soon as the shift register is empty. HTDE is set when the
data is transferred from HTX to the shift register.

The clock phase and polarity should be identical for both the master and slave SPI
devices. CPHA and CPOL are functiona] only when the SHI operates in the SPI
mode, and are ignored in the I2C mode. The CPHA bit is set and the CPOL bit is
cleared during hardware reset and software reset.

5352 HCKR Prescaler Rate Select (HRS)—Bit 2

The HRS bit controls a prescaler in series with the clock generator divider. This bit is
used to extend the range of the divider when slower clock rates are clesirecl. When
HRS is set, the prescaler is bypassed. When HRS is cleared, the fixed divide-by-eight
prescaler is operational. HRS is ignored when the SHI operates in the Slave mocdle.
The HRS bit is cleared during hardware reset and software reset.

5353 HCKR Divider Modulus Select (HDM[5:0])—Bits 8-3

The HDM[5:0] bits specify the divide ratio of the clock generator divider. A divide
ratio between 1 and 64 (HDM][5:0] = 0 to $§3F) may be selected. When the SHI operates
in the Slave mode, the HDM[5:0] bits are ignored. The HDM[5:0] bits are cleared
during hardware reset and software reset.

5354 HCKR Reserved Bits—Bits 23-14, 11-9
These bits in HCKR are reserved and unused. They are read as 0s and should be
written with 0s for future compatibility.

5355 HCKR Filter Mode (HFM[1:0]) — Bits 13-12

The reac/write control bits HFM[1:0] specify the operational mode of the noise
recluction filters as described in Table 5-3 on page 5-13. The filters are designed to
eliminate undesired spikes that might occur on the clock and data-in lines and allow
the SHI to operate in noisy environments when required. One filter is located in the
input path of the SCK/SCL line and the other is located in the input path of the data

line (i.e., the SDA line when in IC mode, the MISO line when in SPI Master modle,
and the MOSI line when in SPI Slave mode).

Table 5-3 SHI Noise Reduction Filter Mocle

HFM1 HFMO Description
0 0 Bypassed (Disabled)
0 | Reserved
1 0 Narrow Spike Tolerance
1 | Wide Spike Tolerance

When HFM[1:0] are cleared, the filter is bypassed (spikes are not filtered out). This
mode is useful when higher bit-rate transfers are required and the SHI operates in a
noise-free environment.

When HFMI = | and HFM0 = 0, the narrow-spike-tolerance filter mode is selected. In
this mode the filters eliminate spikes with durations of up to 20ns. This modle is
suitable for use in mildly noisy environments and imposes some limitations on the
maximum achievable bit-rate transfer.

When HFM 1 = 1 and HFMO = 1, the wide-spike-tolerance filter mode is selected. In
this mode the filters eliminate spikes up to 100 ns. This mode is recommended for use
in noisy environments; the bit-rate transfer is strictly l[m;tec! The wide-spike-
tolerance filter mode is highly recommended for use in IC bus systems as it fully
conforms to the 12C bus specification and improves noise immunity.

Note: HFM[1:0] are cleared during hardware reset and software reset.

After changing the filter bits in the HCKR to a non-bypass mode (HFM[1:0] not equal
to "007), the programmer should wait at least ten times the tolerable spike width
befme enabling the SHI (setting the HEN bit in the HCSR). Similarly, after changing
the I2C bit in the HCSR or the CPOL bit in the HCKR, while the filter mocle bits are in
the non-bypass mode (HFM[1:0] not equal to "007), the programmer should wait at
least ten times the tolerable spike wicdth before enabling the SHI (setting HEN in the
HCSR).
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5.3.6  SHI Control/Status Register (HCSR)—DSP Side

The HCSR is a 24-bit read /write register that controls the SHI operation and reflects
its status, Each bit is described in one of the following paragraphs. When in the Stop
state or during individual reset, the HCSR status bits are reset to their hardware-reset
state, while the control bits are not affected,

5.3.6.1 HCSR Host Enable (HEN)—BIt 0

The read/write control bit Host Enable (HEN) enables the overall operation of the
SHI. When HEN is set, SHI operation is enabled. When HEN is cleared, the SHI is
disabled (indivicdual reset state, see below), The HCKR and the HCSR control bits are
not affected when HEN is cleared. When operating in Master mode, HEN should be
cleared only after the SHI is idle (HBUSY = 0). HEN is cleared during hardware reset
andl software reset.

5.3.6.1.1 SHI Individual Reset

While the SHI is in the individual reset state, SHI input pins are inhibited, output and
bidirectional pins are cisabled (high impedance), the HCSR status bits and the
transmit/receive paths are reset to the saine state procluced by hardware reset or
software reset. The individual reset state is entered following a one-instruction-cycle
delay after clearing HEN.

5.3.6.2 HCSR 12¢/SPI Selection (HI2C)—Bit 1

The read/write control bit HI?C selects whether the SHI operates in the I2C or SPI
modes. When HIC is Llealecl the SHI operates in the SPI mode. When HIZC is set,
the SHI operates in the 12C mode. HI?C affects the functionality of the SHI pins as
cescribed in Section 2 Pin Descriptions. It is recommencdled that an SHI individual
reset be generated (HEN cleared) before changing HI?C. HI?C is cleared dur ing

har dwau e reset and software reset,

5363 HCSR Serial Host Interface Mode (HM[1:0])—Bits 3-2

The read/write control bits HM[1:0] select the size of the data words to be
transferred, as shown in Table 5-4 on page 5-14. HM[1:0] should be modified only
when the SHI is idle (HBUSY = 0). HM[1:0] awe cleared during hardware reset and
software reset,

Table 5-4 SHI Data Size

Table 5-4 SHI Data Size (Continuec)

HMI HMO Description
0 0 8-bit data
0 1 16-bit clata

HMI1 HMO Description
1 0 24-bit data
1 1 Reservecl
5364 HCSR Reserved Bits—Blts 23, 18, 16, and 4

These bits in HCSR are reserved and unused. They are read as 0s and should be
written with 0s for future compatibility.

5.3.6.5 HCSR FIFO-Enable Control (HFIFO)—Bit 5

The reac/write control bit HCSR FIFQ-enable control (HFIFO) selects the size of the
receive FIFO. When HFIFO is cleared. the FIFO has a single level. When HFIFO is set,
the FIFO has 10 levels. It is recommencded that an SHI indivicual reset be generated
(HEN cleared} before changing HFIFO. HFIFO is cleared during hardware reset anc
software reset.

5.3.6.6 HCSR Master Mode (HMST)—Bit 6

The read /write control bit HCSR Master (HMST) determines the operating mocle of
the SHI. If HMST is set, the interface operates in the Master mocdle. If HMST is
cleared, the interface olzmates in the Slave mode. The SHI supports a single-master
configuration, in both I“C and SPI modes. When configured as an SPI Master, the SHI
chives the SCK line and controls the direction of the data lines MOSI and MISO, The
SS line must be held deasserted in the SPI Master mocle: if the SS line is asserted
when the SHI is in SPI Master mocle, a bus error will be generated (the HCSR HBER
bit will be set—see Section 5.3.6.17 Host Bus Error (HBER)—BIt 21). When
configured as an I2C Master, the SHI controls the 12C bus by generating Start events,
clock pulses, and Stop events for transmission and reception of serial data. It is
recommencdled that an SHI individual reset be generated (HEN cleared) before
changing HMST. HMST is cleared cduring hardware reset and software reset.

5.3.6.7 HCSR Host-Request Enable (HRQE[1:0])—Bits 87

The read/write Host-Request Enable control bits (HRQE[1:0]) are used to enable the
operation of the HREQ pin. When HRQE[1:0] are cleared, the HREQ pin is disabled
and held in the high impedance state. If either HRQEQ or HRQET1 are set and the SHI
is operating in a Master mode, the HREQ pin becomes an input that controls SCK:
deasserting HREQ will suspend SCK. If either HRQEO or HRQE! are set and the SHI
is operating in a Slave mode, HREQ becomes an output and its operation is defined
in Table 5-5. HRQE[1:0] should be modifiec only when the SHI is idle (HBUSY = 0).
HRQE[1:0] are cleared during hardware reset and software reset,
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Table 5-5 HREQ Function In SHI Slave Mocles

HRQE1 HRQE0 HREQ Pin Operation
] 0 High impedance
] 1 Asserted if IOSR is reacly to receive a new word
1 0 Asserted if IOSR is reacly to transmit a new word
1 1 IC: Asserted if TOSR is reacly to transmit or receive
SPI: Assertecl if IOSR is reacly to transmit and receive
5.3.6.8 HCSR Idle (HIDLE)—Bit 9

The read/write control/status bit Host Idle (HIDLE) is used only in the I°C Master
mode; it is ignored otherwise. It is only possible to set the HIDLE bit during writes to
the HCSR. HIDLE is cleared by writing to HTX. To ensure correct transmission of the
slave device address byte, HIDLE should be set only when HTX is empty (HTDE =
1). After HIDLE is set, a write to HTX will clear HIDLE and cause the generation of a
Stop event, a Start event, and then the transmission of the eight MSBs of the data as
the slave device address byte. While HIDLE is cleared, data written to HTX will be
transmitted "as is.” If the SHI completes transmitting a word and there is no new data
in HTX, the clock will be suspended after sampling ACK.

HIDLE determines the acknowleclge that the receiver sends after correct reception of
abyte. IFHIDLE is cleared, the reception will be acknowledged by sending a "0" bit on
the SDA line at the ACK clock tick. If HIDLE is set, the reception will not be
acknowledged (a “1" bit is sent). It is usecl to signal an end-of-data to a slave
transmitter by not generating an ACK on the last byte. As a result, the slave
transmitter must release the SDA line to allow the master to generate the Stop event.
If the SHI completes receiving a word and the HRX FIFO is full, the clock will be
suspended before transmitting an ACK. While HIDLE is cleared the bus is busy, that
is, the Start event was sent but no Stop event was generated. Setting HIDLE will
cause a Stop event,

Note: HIDLE is set while the SHI is not in the I°C Master mode. HIDLE is set du ring
hardware reset, software reset, individual reset, and while the chip is in the
Stop state,

5.3.6.9 HCSR Bus-Error Interrupt Enable (HBIE)—Bit 10

The read/write HCSR Bus-error Interrupt Enable (HBIE) control bit is used to enable
the SHI bus-error interrupt. If HBIE is cleared, bus-error interrupts arve disabled, and
the HBER status bit must be polled to determine if an SHI bus ervor occurred. If hoth

HBIE and HBER are set, the SHI will request SHI bus-error interrupt service from the
interrupt controller. HBIE is cleared by hardware reset and software reset.

Note: Clearing HBIE will mask a pending bus-error interrupt only after a
one-instruction-cycle delay. IFHBIE is cleared in a long interrupt service
routine, it is recommencled that at least one other instruction separate the
instruction that clears HBIE and the RTT instruction at the end of the interrupt
service routine.

5.3.6.10 HCSR Transmit-Interrupt Enable (HTIE)—Bit 11

The read/write HCSR Transmit-Interrupt Enable (HTIE) control bit is used to enable
the SHI transmit data interrupts. If HTIE is cleared, transmit interrupts are disablec,
and the HTDE status bit must be polled to determine if the SHI transmit-clata register
is empty. If both HTIE and HTDE are set and HTUE is cleared, the SHI will request
SHI transmit-clata interrupt service from the interrupt controller. If both HTIE and
HTUE are set, the SHI will request SHI fransmit-underrun-ervor interrupt service
from the interrupt controller. HTIE is cleared by hardware reset and software reset.

Note: Clearing HTIE will mask a pencing transmit interrupt only after a
one-instruction cycle-delay. If HTIE is cleared in a long interrupt service
routine, it is recommencled that at least one other instruction separate the
instruction that clears HTIE and the RTT instruction at the end of the interrupt
service routine.

5.3.6.11 HCSR Receive Interrupt Enable (HRIE[1:0])—Bits 13-12

The read/write HCSR Receive Interrupt Enable (HRIE[ 1:0]) control bits are used to
enable the SHI receive-data interrupts. If HRIE[1:0] are cleared, receive interrupts are
disabled, and the HRNE and HRFF (bits 17 and 19, see below) status bits must be
polled to determine if there is data in the receive FIFO. If HRIE[1:0] are not cleared,
receive interrupts will be generated according to Table 5-8.

Table 5-6 HCSR Receive Interrupt Enable Bits

HRIE[1:0] Interrupt Conglition
00 Disabled Not applicable
01 Receive FIFO not empty HRNE = | ancdd HROE = 0
Receive Overrun Error HROE = [
10 Reserved Not applicable
11 Receive FIFO full HRFF = | and HROE =0
Receive Overrun Error HROE =1
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Note: HRIE[1:0] are cleared by hardware and software reset.

Note: Clearing HRIE[1:0] will mask a pending receive interrupt only after a
one-instruction-cycle delay. If HRIE[1:0] are cleared in a long interrupt service
routine, it is recommencdled that at least one other instruction separate the
instruction that clears HRIE[1:0] and the RTI instruction at the end of the
interrupt service routine.

5.3.6.12 HCSR Host Transmit Underrun Error (HTUE)—BIt 14

The read-only status bit Host Transmit Underrun Error (HTUE} indicates that a
transmit-underrun error occurred. Transmit-underrun errors can occur only when
operating in a Slave mocdle (in a Master mocle, transmission takes place on demand
and no underrun can occur). It is set when both the shift register and the HTX
register are empty and the external master begins reacling the next word:

*  When operating in the I’C mode, HTUE is set in the falling edge of the ACK
bit. In this case, the SHI will retransmit the previously transmitted word.

*  When operating in the SP1 mode, HTUE is set at the first clock edge if
CPHA = [; it is set at the assertion of SS if CPHA = 0.

If a transmit interrupt occurs with HTUE set, the transmit-underrun interrupt vector
will be generatedl. If a transmit interrupt occurs with HTUE cleared. the regular
transmit-clata interrupt vector will be generated. HTUE is cleared by reading the
HCSR and then writing to the HTX register. HTUE is cleared by hardware reset,
software reset, SHI individual reset, and during the Stop state.

5.3.6.13 HCSR Host Transmit Data Empty (HTDE)—Bit 15

The read-only status bit Host Transmit Data Empty (HTDE) indicates that the HTX
register is empty and can be written by the DSP. HTDE is set when the data word is
transferred from HTX to the shift register, except for a special case in SPI Master
mode when CPHA = 0 (see HCKR). When operating in the SPI Master mode with
CPHA = 0, HTDE is set after the end of the data word transmission. HTDE is cleared
when HTX is written by the DSP. HTDE is set by hardware reset, software reset, SHI
individual reset, and during the Stop state.

5.3.6.14 Host Receive FIFO Not Empty (HRNE)—Bit 17

The read-only status bit Host Receive FIFO Not Empty (HRNE) indicates that the
Host Receive FIFO (HRX) contains at least one data word. HRNE is set when the
FIFO is not empty. HRNE is cleared when HRX is read by the DSP, reducing the
number of words in the FIFO to 0. HRNE is cleared during hardware reset, software
reset, SHI individual reset, and during the Stop state.

5.3.6.15 Host Receive FIFO Full (HRFF)—Bit 19

The read-only status bit Host Receive FIFO Full (HRFF) indicates that the Host
Receive FIFO (HRX) is full. HRFF is set when the HRX FIFO is full. HRFF is cleared
when HRX is read by the DSP and at least one place is available in the FIFO. HRFF is
cleared by hardware reset, software reset, SHI individual reset, and during the Stop
state,

5.3.6.16 Host Receive Overrun Error (HROE)—Bit 20

The read-only status bit Host Receive Overrun Error (HROE) indicates that a
data-receive overrun error occurred. Receive-overrun errors can not occur when
operating in the 12C Master mode, since the clock is suspended if the receive FIFO is
full. HROE is set when the shift register (IOSR) is filled and ready to transfer the cata
word to the HRX FIFO and the FIFO is already full (HRFF is set). When a
receive-overrun error occurs, the shift register is not transferred to the FIFO. If a
receive interrupt occurs with HROE set, the receive-overrun interrupt vector will be
generated. If a receive interrupt occurs with HROE cleared, the regular receive-clata
interrupt vector will be generated. HROE is cleared by reading the HCSR with HROE
set, followed by reading HRX. HROE is cleared by hardware reset, software reset,
SHI individual reset, and during the Stop state.

5.3.6.17 Host Bus Error (HBER)—BIt 21

The read-only status bit Host Bus Error (HBER) indicates that an SHI bus error
occurred when operating as a master (HMST set). In I2C mode, HBER is set if the
transmitter cloes not receive an acknowleclge after a byte is transferrved; in this case, a
Stop event will be generated and then transmission will be suspended. In SPI mode,
the bit is set if SS is asserted; in this case, transmission is suspended at the end of
transmission of the current word. HBER is cleared only by hardware reset, software
reset, SHI indivicual reset, and during the Stop state.

5.3.6.18 HCSR Host Busy (HBUSY)—Bit 22

The read-only status bit Host Busy (HBUSY) indicates that the C bus is busy (when
in the 12C mode} or that the SHI itself is busy {when in the SPI mode). When
operating in the I°C mode, HBUSY is set after the SHI detects a Start event and
remains set until a Stop event is detected. When operating in the Slave SPI mode,
HBUSY is set while SS is asserted. When operating in the Master SPI inode, HBUSY is
set if the HTX register is not empty or if the IOSR is not empty. HBUSY is cleared
otherwise. HBUSY is cleared by hardware reset, software reset, SHI individual reset,
and during the Stop state.
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