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CAUTION

dupma Mukpo/IAB Cucmemc JImd (MJIC) octaBnsieT 3a coboll NpaBoO BHOCUTL NOOblIE M3MEHEHWS U MpekpallaTb BbIMyCK U
nogaepxKy nobbix M3genui 1 MNPOrpaMMHOrO obecrneveHusi, YNOMMHAeMbIX B HacTosieM [okymMeHTe, 6e3  kakoro-nnbo
npeaBapuTENbLHOTO YBEOOMIIEHUS, €CNM WMHOe creuuanbHo He oroBapuBaeTcs. MJIC pekoMeHAyeT CBOMM  MOKynatensim
nonb30BaTbCs MOANIMHHBIMU U CaMblMW MOCHEAHUMU BEPCUAMU (DPUPMEHHBIX MH(POPMALIMOHHBIX AOKYMEHTOB M OCYLLECTBMSTb
npeaBapuTenbHOE KOHCYNbTUpPOBaHWE C MPMON Mepen pasMelleHneM 3akas3a, YToObl OblTb YBEPEHHbIM, YTO HacTosLias
MHOpPMaLWs JOCTOBEPHA U MPUMEHMMA Ha TEKYLLMA MOMEHT.

MJIC rapaHTMpyeT KayecTBO M COOTBETCTBME TEXHMYECKMX MapaMeTpoB MOCTaBMSEMOM MPOOYKUMU MPUBELOEHHOW TEXHUYECKOM
cneumdukaunm. Beskoe TecTMpoBaHWe 1 NpoBepka NpoayKLMu Npou3BoAATCs OUPMON B CTeNeHn n obbemax, HeobxoamMmbIX ANs
NnoaAepXkn HacTosiLe rapaHTum. Kakoe-nvbo [AononHUTenbHoe TeCTUPOBaHWE M NpoBEpKa NPOAYKLMKM Ha COOTBETCTBUE APYrvM
TpeboBaHWsIM NPOBOAATCS NULLL W TOMbKO B CIYy4asiX, BbIMOMHSIEMbIX MO CheumanbHbIM 3akasam, Unv Toraa, Koraa aTo crneuuansHO
oroBapuBaeTcsi.

MJ/IC He HeCeT HMKaKoW OTBETCTBEHHOCTM 3a MpPaBUIIbHOCTb (OYHKLUMOHMPOBaHMS U paboTocnocobHOCTb obopyaoBaHUst U
nporpaMmHoro obecneveHusi, paspaboTaHHOTO U U3rOTOBIIEHHOTO C MPUMEHEHUEM MPOAYKUMM (UNW OTAENbHBIX ee KOMMOHEHTOB)
GMPMbI, €CNN 3TO HE MOATBEPXAEHO cneunarnbHbiM hrpMeHHbIM cepTudimkarom MJIC.

Mpooykuna MJIC He npegHasHadeHa [Ans MNPUMEHEHWs B annapartype, CucTeMax WM UW3denusx Ans  Noaaepxku
XusHugesitenoHocTu. lNpumeHenne npogykuum MJIC B TakoMm oBOpyOooBaHMM KaTeropuyecku 3anpelleHo 6e3 cneumanbHOro
NMCbMEHHOro noaTBepxeaeHus ot MJIC unu opurnHansHoro compmMeHHoro ceptudmkara MJIC.

IMPORTANT NOTICE

HacTosiwasn npoaykuus npeaHasHadveHa Ans Uenonb3oBaHWsi B cocTase NabopaTopHOro TECTOBOMO M Hay4YHO-MCCEA0BaTeNbCKOro
obopynoBaHus. MJ/IC He HeceT OTBETCTBEHHOCTW 3a paboTOCMOCOOHOCTb HAcTOsLWeN NpodykuuMM B COCTaBe Opyroro Tuna
o6opynoBaHUa UMnm B OTNINYHBIX OT CNEeLUULIMPOBaHHbIX YCNOBUSIX SKCyaTaumm. MNpu noBpexaeHusix HacTosLel NpoayKumuy,
BbI3BaHHbIX €€ MPUMEHEHNEM B COCTaBe Apyroro Tuna obopynoBaHUst W/UnM yCrioBUIn aKChyaTaunm, rapaHTuiHble obsizatenscTBa
aHHynupytoTcs 6e3 kakoro-nMbo Bo3MeLLieHust yLep6a u peMOHT NPOU3BOAMUTCS 3a CHET Nokynarensi.

HacTosiwaa npoaykuusi reHepupyeT, WCMONb3YET M MOXET M3MydyaTb pafMoqacTOTHYI SHEPrU0, KOTOpasi MOXET co3daBarb
pagMoYacToTHble MOMEXM ANs APYroi anmnapaTypbl, HECMOTPSl Ha BCE KOHCTPYKTUBHbIE U ApyrvMe Mepbl, NpeanpuHsaTbie Ans
MWHUMM3aUMM co3paBaeMbix nomex. OfHako, B Cryyae BO3HWKHOBEHWS MOMeEX Ans paGoTbl Apyrol annapatypbl MokynaTerb
[OIDKEH CaM U 3a CBOW CYET NPUHATL MEPbI ANS UX YCTPAHEHWS UMM YMEHbLLIEHUSI.

ITEMS OF LICENSE AGREEMENT

Hukakme 4acTu HacTosiLlero [AoKyMeHTa, annapatHble W MporpaMMHble YacTW HacTosiLeid Npoaykuuu He MoryT ObiTb
peacceMbnmnpoBaHbl, PeTPaccupoBaHbl WM U3MEHEHbI C LIEMbI0 BOCCTAHOBMEHUS W/WNW U3MEHEHWUST 3NEKTPUYECKON CXeMbl,
KOHCTPYKUMK, anropuTMa paboTbl MAM NpuHLUMNA (YHKLMOHMPOBaHUA TobbiMM METoAamu, BOCMPOW3BEOEHb!, CKOMMPOBaHbI,
3aMoMHeHbl B apxvBax C BO3MOXHOCTbIO BOCMPOM3BEAEHUS, @ Takke nepefaHbl NO CPeACTBaM CBsi3M B NoboM Buae v nobbimu
meTtoaamu, Oyaob TO SMEKTPOHHbIE, MexaHudeckue, KonvpoBaribHble, oTorpaduyeckve, 3anucbiBalolwme wnu apyrve, 6e3
npeaBapuTenbHO BblAAHHOMO (OMPMEHHOrO MUCbMEHHOro paspelleHnss oT MJIC. HapylweHne HacTosLero MomNoXeHUs BHE
3aBUCUMOCTM OT NPUOBPETEHUSI HacTOsLLEN NPOoAYKUMW WWnuM [OKyMeHTa TPaKTyeTCsl Kak HapylleHWe aBTOPCKMX MNpaB
npecnepyeTcs No 3aKoHy.
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About this Document

This user’s guide contains description f@IORNADO-31x (TORNADO-31 rev.3.A, TORNADO-31Z
rev.3.A and TORNADO-31M rev.1.B) 32-bit floating-point digital signal processingSP) systems with
TMS320C31 DSP and universal TMS320 éatars for ISA-bus PC and ISA-bus MicroPC host computers.

This document does not include detail description neither for TI TMS320SPLnor for the corresponding
software and hardware applications. To get the corresponding information please refer to the followin
documentation:

1. TMS320C3x User's Guide. Texas Instruments Inc, SPRU031D, USA, 1994.

2. TMS320C3x C Source De bugger User's Guide. Texas Instruments Inc, SPRUO053D,
USA, 1994.

3. TMS320 Floating-Point DSP Optimizing C Compiler User’s Guide. Texas Instruments
Inc, SPRUO034B, USA, 1995.

4. TMS320 Floating-Point DSP Assembly Language Tools User's Guide. Texas
Instruments Inc, SPRUO35B, USA, 1995.

5. MIRAGE-510DX/UECMX User's Guide. MicroLAB Systems Ltd, 1999.

Warranty

The warranty period for all hardware and software products manufactured by MicroLAB System®mad is
year after shipment. MicroLAB Systems Ltd guarantees free of charge repair or replacement for the
manufacturer caused damaged products during warranty period. Software updates will be sent free of charge
the customer during warranty period.

Product registration procedure

Although all products shipped from MicroLAB Systems are already assigned to particular customer o
distributor, it is highly recommended that the end-user register each hardware/software product purchas
from MicroLAB Systems in order to get free product updates and free technical support within the warrant
period.

The registration procedure is as easy as the following:

* open the PRODUCT REGISTRATION FORM from the REGISTER.TXT file, which is supplied on
every product software support diskette found with every MicroLAB Systems product

» if you are unable to locate the REGISTER.TXT file on your product software support diskette(s),
call/email MicroLAB Systems, advise your email address, and we’ll email this file to you

« fill in the applicable fields of the PRODUCT REGISTRATION FORM (be sure to specify your name,
address, phone/fax, email address, purchased product name and s/n#, and theepederidiate)

* return the PRODUCT REGISTRATION FORM to MicroLAB Systems either via email or fax.

Note, that the product purchase from MicroLAB Systems should be registered within 90 days after the date
the product shipment from MicroLAB Systems.



If you need assistance, documentation or information...

Should you need technical assistance for purchased MicroLAB Systems Ltd products, or if you want to order
additional documentation, or if you want to get latest information about MicroLAB Systems Ltd products,
please email, call, fax or post to MicroLAB Systems Ltd customer support service:

address: 59a Beskudnikovsky blvd, 127486, Moscow, RUSSIA.
MicroLAB Systems Ltd
phone/fax: +7-(095)-485-6332

information request: info@mlabsys.com
technical support:  support@mlabsys.com
product registration: register@mlabsys.com

WWW: http://mww.mlabsys.com
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TORNADO-31x, TORNADO-4x, TORNADO-54x, TORNADO-P6x, TORNADO-PX, TORNADO-SX,
TORNADO-E, TORNADO-EL, MIRAGE-510DX, UECMX, PIOX-Link are trademarks oMicroLAB
Systems Ltd

TMS320, XDS510 are trademarks dfexas Instruments Inc
VIRTUOSO is a trademark dtonic Systems Inc
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Chapter 1. Introduction 1

Chapter 1. Introduction

This chapter contains general description F&’RNADO-31x DSP systems product line, which comprises of
TORNADO-31, TORNADO-31Z and TORNADO-31M DSP systems.

CAUTION

TORNADO-31x DSP systems are designed to accommodate high-performance 32-f
floating-point TMS320C30OSP from Texas Instruments Inc.

it

CAUTION

‘TORNADO-31x’ notation denotes that the supplied information is applicable to all
TORNADO-31x DSP systemsTORNADO-31, TORNADO-31Z and TORNADO-31M
products).

Should information be a product specific, then the name of the corresponding prodiict
(TORNADO-31, TORNADO-31Z or TORNADO-31M) will be highlighted.

1.1 General Information

TORNADO-31x are high performance floating-poiDSP systems and universal TMS320 &tars for host
ISA-bus PC and industrial MicroPC (from Octagon Systems Inc) computers.

TORNADO-31x product line comprises ofORNADO-31, TORNADO-31Z and TORNADO-31M DSP
systems, which feature compatible modular system design, host ISA-bus interface and TMS320C31 DS
environment. The only differences are the on-board memory capacity, PIOX/SIOX expansion facilities an
emulation facilities.

TORNADO-31/31Z are designed to plug into 16-bit ISA-bus slot of standard host PC, wheeda§ADO-

31IM is designed to plug into 8-bit ISA-bus slot of either conventional host PC or industrial MicroPC
computer. All TORNADO-31x DSP systems feature flexible modular system architecture in order to meet
requirements for multiple applications while keeping a cost of hardware to a minimum.
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Fig.1-1a. TORNADO-31 DSP system board with SIOX daughter-card module, UECMX universal

emulation control daughter-card module and external JTAG pod.
TORNADO-31Z
Mainboard

SIOX
Daughter-Card Module

UVECMX
Universal Emulation
Daughter-Card Module

JTAG or
MPSD Pod

TMS320Cdx/Chx
JTAG Emulaior

1 to external
TMS320 DSP

Fig.1-1b. TORNADO-31Z DSP system board with SIOX daughter-card module, UECMX universal
emulation control daughter-card module and external JTAG pod.
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Slox
Daughter-Card
Module
ECC
Emulation
Controller Chip
E TORNADO-31M
£ Mainboard

Fig.1-1c. TORNADO-31M DSP system board with SIOX daughter-card module and ECC emulation
controller.

The following are some of many application areasMTORNADO-31x DSP systems:
* real-time DSP and signal acquisition

fax/modem communication

+ vocoders and speech signal processing

» audio and acoustics signal processing

* multimedia

* radars

+ digital radio

* instrumentation and industrial

* medical and biomedical

« universal emulator for Tl C2xx/C3x/C4x/C5x/C54x/C6x/C8x DRPRNADO-31/31Z only with
UECMX daughter-card module and external MPSD/JTAG pod)

+ TMS320C31 DSP evaluation and education

* many more ...

TORNADO-31x utilize TMS320C31 32-bit floating- poil@SP (60 MFLOPS or 30 MIPS) and feature up to
2Mx32 (TORNADO-31) and 1Mx32 TORNADO-312/31M) on-board static RAM (SRAM) for program and
data.

TORNADO-31x feature on-board shared bus (SB) architecture, which shares access to the on-board SRA
and PIOX resources between the on-board TMS320C31 DSP and host ISA-bus memory interface. Host IS,
bus memory interface provides access to SRAM and PIOX both in random and block data transfer modes
parallel withDSP opeation and almost without consuming th8Ptime.
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TORNADOQO-31x feature optional facility for installation of serial /O expansion (SIOX) daughter-card
modules from a variety of AD/DA and digital I/O SIOX modules for real-time instrumentation, industrial and
speech, telecommuration and audio signal processing applications.

TORNADOQO-31x feature optional facility for installation of parallel I/O expansion (PIOX/PIOX-16) daughter-
card modules from a variety of AD/DA and digital /O PIOX/PIOX-16 daughter-cards modules for high-speed
real-time instrumentation, industrial andesph, telecommuration and audio signal processing applications.

TORNADO-31x use scan-path emulation control for the on-board TMS320038R in order to debug
resident TMS320C31 DSP software. Scan-path l&tion control of the on-board TMS320CIASP is
available either via external WDS510 or MicroLAB’ MIRAGE-510DX scan-path emulators, or by means of
optionalemulation controller chifCC) for TORNADO-31M or optionalemulation control daughter-card
module(UECMX) for TORNADO-31/31Z. ECC plugs into dedicated on-board socketT@RNADO-31M,
whereasUECMX plugs into dedicated on-board daughter-card sité @RNADO-31/31Z. Both ECC and
UECMX are low cost replacements for TI XDS510 and MicroLABIRAGE-510DX scan-path emulators

and run under identical industry standard Tl C3x HLL Debugger and GoDSP C3x/C4x Code Composer IDE.
Furthermore UECMX allows optional connection to exterdrdPSD and JTAG pods (which are the pods used
with  MicroLAB's MIRAGE-510DX scan-path emulator) in order to emulate any external TI
C2xx/C3x/C4x/C5x/C54x/C6x/C8x DSP using either Tl HLL Debuggers or GoDSP Code Composer IDE. This
convertsTORNADO-31/31Z into universal emulator for all TI TMS32DSPs.

TORNADOQO-31x software development tools include TI Floating-point TMS328P C compiler and
Assembly language tools.

TORNADO-31x are supported by a variety of industry stand&tg&rty DSP software tools, that include real-
time operating systems (RTO®)SP algorithm development and siimion tools, digital filter design tools,
DSP/vectafmath function libraries, vocoder/fax/modem function libraries, and many more...

TORNADO-31x provide unique burn-in device serial codes, that are available for host software and might be
used for hardware copyright protection for software vendors and DSP system integrators.

1.2 Host PC Specifications

TORNADO-31x require that host ISA-bus IBM PC configuration should be at least 80386SX CPU and
provides at least one 16-bit ISA-bus slot.

In order to learn configuration requirements for host PC running TMS320D3Px software development
and debugging tools, refer to the corresponding documentation from Tl ardSBoCorp as well as to
MicroLAB’ “ MIRAGE-510DX/UECMX User’s Guide".

1.4 Technical Specification

The following are the technical specifications for (R @RNADO-31x system specified for the temperature
+25°C of the environment.
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Parameter description

power supply voltage

power consumption (with 128Kx32 SRAM installed)
DSP performance

physical dimensions

operating temperature

1/0 expansion sites for optional daughter-card modules

host ISA-bus interface:

number of I/O ports

size of ISA-bus memory page in the PC UMB memory address area for
SB access via host ISA-bus memory interface

timeout control time for SB granting
timeout control time for SB data ready

host IRQ lines

on-board SRAM:
maximum SRAM capacity (using SRAM/PLCC chips)

SRAM/PLCC chips type

maximum SRAM capacity (using SRAM/DIP chips)

SRAM/DIP chips type

parameter value

+5V for TORNADO-31x
mainboard,

+5V/+£12V for PIOX/SIOX
daughter-card modules

+5V@1.7A
60 MFLOPS or 30 MIPS

168x118 mm (TORNADO-31/312)
125x114 mm (TORNADO-31M)

0..+60°C

SIOX (serial I/O expansion site) :
TORNADO-31/31Z (2),
TORNADO-31M (1)

PIOX/PIOX-16 (parallel I/O

expansion site) :
TORNADO-31 (1).

32Kx8

4 us
4 us

TORNADO-31/31Z:1RQ 3,4, 5, 6,
7,10, 11,12, 15

TORNADO-31IM: IRQ 3, 4,5,6,7

TORNADO-31: 2Mx32 0ws
TORNADO-312/31M: 1Mx32 Ows
64K/128K/256K/512Kx32

128Kx32 Ows
(TORNADO-31Z only)

8K/32K/64K/128Kx8
(TORNADO-31Z only)
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number of SRAM/DIP chips installed into SRAM bank #0

access time for SRAM/DIP chips

SRAMI/DIP chips package type

4
(TORNADO-31Z only)

<15 ns (TORNADO-31Z only)

DIP-28/DIP-32 300MIL
(TORNADO-31Z only)
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Chapter 2. System Architecture and
Construction

This chapter contains description for system architecture and construction, host ISA-bus interface, SIOX/PIO
I/O expansion sites and emulation facilities T@RNADO-31x DSP systems.

2.1 TORNADO-31x System Architecture

TORNADO-31x DSP systems are designed to plug into 16-bit ISA-bus B®R(NADO-31/312) and into 8-
bit 1ISA-bus slot TORNADO-31IM) of host PC. Architectures for alfTORNADO-31x DSP systems is
presented at fig.2-1.

PIOX/PIOX-16 MPSD-IN > ) SIOX-A
Parallel /0 Expansion Interface Connector Serial I/0 Expansion Interface
Site Header Site Header

SIOX-B
Serial I/0 E: ion Interface
g Site Header

Host ISA-bus Interface

> 1/0 Interface

Emulator
= Interface

UECMX
Site Header

Shared Bus (SB) "
emory
Interface

@)
|_| PC/AT ISA-Bus

Fig.2-1a. Architecture of TORNADO-31 mainboard.
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] 1d SIOX-A
MPSD-IN [ Serial /O Expansion Interface

Connector Site Header
: el
=
| - |

SIOX-B
Serial I/0 E: ion Interface
4 Site Header

L 2

Host ISA-bus Interface

> I/0 Interface

Emulator
- Interface

Shared Bus (SB) "
emory
Interface

O
|_| PC/AT ISA-Bus

Fig.2-1b. Architecture of TORNADO-31Z mainboard.

SIOX-A
Site Header

MPSD-IN
Connector

SIOX-B
Site Header

i
ECC

Emulation
Controller Chip

Shared Bus (SB)

L 2 v
Emulator Memor
Interface /O Interface Interfacye
Host ISA-bus (8 bit) Interface
i ISA-bus (8 bit) i

Fig.2-1c. Architecture of TORNADO-31M mainboard.

Main components of ORNADO-31x mainboards comprise of:
*  32-bit floating-point TMS320C31 DSP
* on-board static RAM (SRANYr program and data
» serial I/O expansion interface (SIOX) sites
»  32/16-bit parallel I/O expansion interface (PIOX) siltGQRNADO-31 only)
* host ISA-bus memory and I/O interfaces
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» emulation controller chip (ECC) oRORNADO-31M or site for universal emulation control
daughter-card module (UECMX) cFORNADO-31/31Z.

The on-board TMS320C31 DSP, SRAM, PIOX and host ISA-bus memory interface are linked together b
means of on-boar8hared Bus (SBEB shares SRAM/PIOX resources between two ‘bus masters’, which can
execute SB access cycles: the on-board TMS320C31 DSP chip and host ISA-bus memory interface. ¢
arbitration assumes that TMS320CBSP bus master has the highest SB priority. Host ISA-bus memory
interface can access SB in-parallel widiSP on-chip opeattion without any software overhead B$P and

host sides and almost without consumingd&Ptime.

Construction of th ORNADO-31x mainboards is presented at fig.2-2.

Fig.2-2a. Construction of TORNADO-31 mainboard.
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Fig.2-2¢c. Construction of TORNADO-31M mainboard.

On-board TMS320C31 DSP

The on-board TMS320C31 DSP is the 32-biaflng pointDSP with on-chip Harvard architecture providing
60 MFLOPS and 30 MIPS of peak performance.
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Static RAM (SRAM)

TORNADO-31x DSP systems provides on-board Ows SRAM for DSP program atd and for
communication between host ISA-bus &@P environments. SRAM is the SB resource.

TORNADO-31 features up to 2Mx32 Ows of the on-board SRAM, which comprises of four SRAM banks
(#0..#3). Each SRAM bank is designed to carry one plug-in SRAM/PLCC chip.

TORNADO-31Z features up to 1Mx32 Ows of the on-board SRAM, which comprises of two SRAM banks
(#0..#1). Each SRAM bank is designed to carry one plug-in SRAM/PLCC chip, whereas SRAM bank #0 cal
also carry four SRAM/DIP chips in order to reduce memory cost.

TORNADO-31M features up to 1Mx32 Ows of the on-board SRAM, which comprises of two SRAM banks
(#0..#1). Each SRAM bank is designed to carry one plug-in SRAM/PLCC chip.

Shared Bus (SB)

TORNADO-31x on-board SB delivers access to the on-board SRAM and PIOX shared resources for both or
board TMS320C31 DSP and host ISA-bus memory interface. The SB address space is 16Mx32 and compri:
of SRAM memory area and PIOX I/O area. SB supports 8/16/32-bit data cycles with maximum throughoutpt
of 120 MB/sec. It is important to note, that all hostesses to the on-board SRAM and PIOX resources are
performed concurrently with the DSP running and without any DSP software overhead.

Host ISA-bus Interface

TORNADO-31x host ISA-bus interface was designed for DSP/system control and high-speettashsfer
between host ISA-bus and on-board SB (SRAM and PIOX subspaces). Host ISA-bus interface includes:
* ISA-bus memory interfadbat performs SB access invoked by the ISA-bus memory requests
* ISA-bus I/O interface¢hat providesTORNADO-31x system control and configuring of the SB access
modes for ISA-bus memory interface.

Host ISA-bus memory interface is designed to access SB resources via S#¢®8 memory pageSMP),

which is mapped into ISA-bus UMB (Upper Memory Blocks) memory address space ¢iddiie and below

1MB), which can be accessed both in PC x86 CPU real and protected operation modes. Once ISA-bus exect
memory cycle within the address range P, then the on-boardfORNADO-31x ISA-bus memory
interface generates request to SB access. Particular allocatfddFobnto SB address space is definesSBy

PAGE MAPPER register from ISA-bus 1/O interface. Host can access the SB data using any of 8/16/32-bit
data cycles and features lowest $Bess priority.

Base ISA-bus base memory addresses for host ISA-bus memory is setup by host software. 1ISA-bus memg
interface can be switched off in caB®RNADO-31x board is not used.

ISA-bus base 1/0 address for ISA-bus 1/O interface is configured by the on-board SW1 DIP-switch into one ¢
predefined ISA-bus I/O address areas.

Serial I/O Expansion Interf ace (SIOX)

TORNADO-31x on-board SIOX interface sites are used for installation of AD/DA/DIO daughter card
modules and comprises of signals for TMS320C31 DSP on-chig) pert, timers and interrupt control.
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SIOX compatible daughter-card modules include a variety eédpfax/modem AD/DA, telecom interfaces,
audio AD/DA, DAT interface, multichannel instrumentation AD/DA/DIO modules, and many more.

Parallel I/O Expansion Interf ace (PIOX)

TORNADO-31 feature PIOX/PIOX-16 interface site for installation of high-speed AD/DA/DIO daughter card
modules. TORNADO-31 PIOX/PIOX-16 interface is 4Mx32 shared SB resource and candessed both by
on-board TMS320C31 DSP and host ISA-bus memory interface.

PIOX/PIOX-16 interface comprise of SB address/data/strobe signals and TMS328€3in-chigimers and
interrupt control. PIOX-16 interface features 16-bit address/data with 1@&detss only, whereas PIOX
provides 32-bit data and 22-bit address buses with 8/16/32-bit clzdasa PIOX/PIOX-16 site is designed to
accommodate both 32-bit PIOX daughter-card modules, whereas PIOX-16 can accommodate only 16-bit
P1OX-16 daughter-card modules.

PIOX/PIOX-16 compatible daughter-card modules include a variety of multichannel instrumentation
AD/DA/DIO modules and many more. Moreover, PIOX daughter-card modules include DSP coprocessors for
extending DSP performance BORNADO DSP systems.

Debugging Resident TMS 320C31 DSP Software

Resident TMS320C31 DSP software f6ORNADO-31x DSP systems can be debugged using either TI
XDS510 or MicroLAB” MIRAGE-510DX scan-path emulators. However, in order to minimize cost of
debugging tools, the emulation controller chifCC) and emulation control daughter card mod@W&CMX)
options are availableECC is designed to plug into the dedicated on-board sockeT@RNADO-31IM
mainboard, whereadECMX is designed to plug into the dedicated siteT@RNADO-31/31Z mainboards.
Both ECC andUECMX are low cost replacement for XDS510 aitRAGE-510DX emulators and run under
the industry standard GoDSP C3x/C4x Code Composer IDE and TI C3x HLL Debuggers.

Debugging External TI TMS 320 DSP Software with TORNADO-31/31Z and UECMX

TORNADO-31/31Z easily convert into universal scan-path emulators for any external
TMS320C2xx/C3x/C4x/C5x/C54x/C6x/C8x DSP. This requires WeCMX daughter-card module installed
onto TORNADO-31/31Z mainboard and optional external eitheMPSD (C3x) or JTAG
(C2xx/CAx/C5x/C54x/C6x/C8x) pod attached WEECMX via the rear panel of PC chassis. The MPSD and
JTAG pods are the same pods as used with MicrolWMERAGE-510DX emulator. TheJECMX runs under

the industry standard Tl HLL Debuggers and GoDSP Code Composer IDE.

2.2 Shared Bus

The TORNADO-31x on-board shared bus (SB) has 16Mx32 of data address space and supports 8/16/32-bit
data cycles with the throughout performance of up to 120 MB/sec. SB is shared between the on-board
TMS320C31 DSP chip and host ISA-bus memory interface masters and has SRAM and PIOX resources.
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On-board SRAM

TORNADO-31x on-board SRAM might be used as external DSP proftata memory area and fo6P-to-
PC communication via host ISA-bus memory interface.

TORNADO-31 features up to 2Mx32 Ows of the on-board SRAM, which comprises of four SRAM banks
(#0..#3). Each SRAM bank is designed to carry any of the plug-in 64K/128K/256K/512Kx32 SRAM/PLCC
chip. All SRAM banks should have identical SRAM/PLCC chips installed in order to exclude ‘memory holes’
in DSP address space. The particular SRAM/PLCC chip type is defined by the on-board jumper J2.

TORNADO-31Z features up to 1Mx32 Ows of the on-board SRAM, which comprises of two SRAM banks
(#0..#1). Each SRAM bank is designed to carry any of the plug-in 64K/128K/256K/512Kx32 SRAM/PLCC
chip, and SRAM bank #0 can also carry four byte-wide SRAM/DIP chips in order to reduce total memory cost.
Both SRAM banks should have identical SRAM/PLCC chips installed in order to exclude ‘memory holes’ in
DSP address space. Caatiple SRAM/DIP chips can be 8K/32K/64K/128Kx8 in 300MIL DIP-28 and DIP-32
packages. The particular type of SRAM/PLCC chips installed is defined by on-board jumper J2, whereas tt
type of .SRAM/DIP chips installed is defined by the on-board jumper J3.

TORNADO-31M features up to 1Mx32 Ows of the on-board SRAM, which comprises of two SRAM banks
(#0..#1). Each SRAM bank is designed to carry any of the plug-in 64K/128K/256K/512Kx32 SRAM/PLCC
chip. Both SRAM banks should have identical SRAM/PLCC chips installed in order to exclude ‘memory
holes’ in DSP address space. The particular SRAM/PLCC chip type is defined by the on-board jumper J2.

SB Address Space
Valid SB address spaces fBORNADO-31x DSP systems are listed in table 2-1.
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Table 2-1. SB address space and SB data ready wait states.

SB address subspace name size address range
(wait time for SB_READY signal after SB is granted)
for on-board TMS320C31 DSP for host ISA-bus memory
(address in 32-bit words) interface
(address in 8-bit words)
SB SRAM bank #0:
- jumper J2 is set to 64K 64Kx32 000000H...00FFFFH 00000000H..0003FFFFH
- jumper J2 is set to 128K 128Kx32 000000H...01FFFFH 00000000H..0007FFFFH
- jumper J2 is set to 256K 256Kx32 000000H...03FFFFH 00000000H..000FFFFFH
- jumper J2 is set to 512K 512Kx32 000000H...07FFFFH 00000000H..001FFFFFH
(0 ws) (0 ws)
SB SRAM bank #1:
- jumper J2 is set to 64K 64Kx32 010000H...01FFFFH 00040000H..0007FFFFH
- jumper J2 is set to 128K 128Kx32 020000H...03FFFFH 00080000H..000FFFFFH
- jumper J2 is set to 256K 256Kx32 040000H...07FFFFH 00100000H..001FFFFFH
- jumper J2 is set to 512K 512Kx32 080000H...0FFFFFH 00200000H..003FFFFFH
(0 ws) (0 ws)
SB SRAM bank #2:
- jumper J2 is set to 64K 64Kx32 020000H...02FFFFH 00080000H..000BFFFFH
- jumper J2 is set to 128K 128Kx32 040000H...05FFFFH 00100000H..0017FFFFH
- jumper J2 is set to 256K 256Kx32 080000H...0BFFFFH 00200000H..002FFFFFH
- jumper J2 is set to 512K 512Kx32 100000H...17FFFFH 00400000H..005FFFFFH
0 0
(TORNADO-31) O ws) O ws)
SB SRAM bank #3:
- jumper J2 is set to 64K 64Kx32 030000H...03FFFFH 000CO0000H..000FFFFFH
- jumper J2 is set to 128K 128Kx32 060000H...07FFFFH 00180000H..001FFFFFH
- jumper J2 is set to 256K 256Kx32 0COOO0OH...0FFFFFH 00300000H..003FFFFFH
- jumper J2 is set to 512K 512Kx32 180000H...1FFFFFH 00600000H..007FFFFFH
0 0
(TORNADO-31) O ws) O ws)
reserved ( do not use) - TORNADO-31: TORNADO-31:
200000H...7FFFFFH 00800000H...01FFFFFFH
80A000H...BFFFFFH (4 usec timeout)
(= ws)
TORNADO-31Z/31M: TORNADO-31Z/31M:
100000H...7FFFFFH 00400000H...03FFFFFFH
80AO00H...FFFFFFH (Ows)
(0 ws)
SB PIOX-16 area 64Kx16 CO00000H...COOFFFFH 00300000H...0303FFFFH

(TORNADO-31)

(only 16-bit LSW of
32-bit words is valid)

(=f(PIOX_READY))

(=f(PIOX_READY)
with 4 usec timeout)

SB PIOX area
(TORNADO-31)

4Mx32

COOO0O0OH...FFFFFFH
(=f(PIOX_READY))

00300000H...03FFFFFFH
(=f(PIOX_READY)
with 4 usec timeout)
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The SB address space when accessed via host ISA-bus memory interface appears as a series of dual-a
32KB shared memory pagesSMP) that are mapped onto the predefined ISA-bus UMB (upper memory
blocks) memory window by means 68 PAGE MAPPER register in host ISA-bus I/O interface. The SB can

be accessed by host ISA-bus memory interface by means of random accesses to software variables or c
arrays that are allocated withBMP, or by means of block data transfers between PC main memoigAdRd

using either host i80x286 CPU MOVSB/MOVSW/etc instructions or host DMA controller.

SB Data Ready S ignal

SB has internabB_READY signal that is generated by passive addressed device (SRAM or PIOX) in order to
acknowledge that SB data are valid after SB is granted to the SB requestor. Wherc&Bd9edaby the on-
board TMS320C31 DSP master, tl#8 READY signal is logically connected to thREADY pin of
TMS320C31 DSP chip, whereas farcasses from host ISA-bus memory interface$Be READY signal is
automatically processed by the S&cess controller of ISA-bus memory interface. Table 2-1 lists data wait
times for corresponding SB datecasses.

CAUTION
Access to on-board SRAM fafORNADO-31x DSP systems
is performed without wait states.

Access to reserved SB areas TWWRNADO-312/31M DSP systems
is performed without wait states.

CAUTION

Access to PIOX area faFORNADO-31 results in connection &B_READY signal to the
PIOX_READY signal generated by installed on-board PIOXARE signal generator and
installed PIOX daughter-card module.
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CAUTION

Access to the reserved SB address spacé@stNADO-31 or to the PIOX/PIOX-16 area
while PIOX/PIOX-16 daughter-card module not installed results in misSB\QREADY
signal.

If such SB access is performed by host ISA-bus memory interfad@RNADO-31, then 4
usec timeout will be automatically applied by the on-board hardware.

If such SB access is performed byl@RNADO-31 on-board TMS320C31 DSP, then
TMS320C31 DSP may enter into infinit@ivstate in casBSP on-chip PRIMARY BUS
CONTROL REGISTER (@808064H) is set incorrectly.

SB Data Cycle Formats

SB supports 8-bit, 16-bit and 32-bit datxess cycles. The on-board TMS320C31 DSP masterocassaSB
data using 32-bit data cycles only, whereas host ISA-bus memory interface can be configured for any of
8/16/32-bit SB data cycles.

Although host ISA-bus is actually the 16-bit data bus (8-bit data bug@&#NADO-31M), host ISA-bus
memory interface ofORNADO-31x is able to support 32-bit SBeess cycles. Once host ISA-bus cycle is
addressing the SB area, then LSB/LSW or MSB/MSW are temporary stored in on-board register transceivers
depending upon the memory read or memory write cycle is being performed correspondingly (see section 2.4).

SB Arbitration

When SB is requested by any of the SB masters (TMS320C31 DSP or host ISA-bus memory interface), then
some time is required to resolve the arbitration. This normally takes about 1..4 TMSI28E &lock cycles.

In case TMS320C31 DSP is requesting SB whileldkter is occupied by host ISA-bus memory interface, then
DSP will wait until host ISA-bus memory interface will release SB. After SB is grant&5#, it is holded by
DSP in order to access the SB resources at maximum speed withoattiarbdelays between steeding SB
cycles.

In case host ISA-bus memory interface is requesting SB while the latter is being occupied by TMS320C31
DSP, then host ISA-bus memory interface has ad wntil DSP will complete current SBaxess cycle and
release SB.

When SB is requested by both DSP and host ISA-bus memory interface, then DSP has the highest SB access
priority.

SB Locking

The SB arbiter supports progra®B lockingin order to lock access to SB for processing of shared software
semaphores or shared PIOX resources by on-board TMS320C31 DSP and host ISA-bus interface SB masters.
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The SB locking by the on-board TMS320C31 DSP bus master is performeaasiasily when it executes the
LDII/LDFI instructions. The corresponding SB unlocking is provided by execution oSTWeSTFI/SIGI
instructions. For more details refer to section 2.4 later in this chapter.

CAUTION

Time interval between execution bDIl/LDFI andSTII/STFI instructions by the on-board
TMS320C31 DSP should not@eed 4usec.

The SB locking by host ISA-bus memory interface master is performed by means of S&tiG# OCK or
SB_LOCK bits of CONTROL REGISTER from host ISA-bus /O interface. For more details refer to section
2.6 later in this chapter.

CAUTION

Continuous SB locking by host ISA-bus memory interface by means of sS8inGLOCK
andSB_LOCK bits can result in continuous pending of the on-board TMS320C31 DSH|bus
master and may lead to time distortions of real-time data processing.

2.3 TMS320C31 DSP Environment

TORNADO-31x on-board TMS320C31 DSP is 60 MFLOPS 32-bitafiog point DSP from Texas
Instruments Inc (TI). Refer to original Tl technical documentation for details about TMS3P®FB1

TMS320C31 DSP Address Space

TMS320C31 DSP address space comprises of the address space for SB resources and DSP on-chip mer
and peripherals (see table 2-2).



18

TORNADO-31x User’s Guide.

Table 2-2. Address space for TMS320C31 DSP of TORNADO-31x.

Address space of TMS320C31 DSP

address range
(in 32-bit words)

access wait states

SB SRAM bank #0: 0 ws
- jumper J2 is set to 64K 000000H...00FFFFH
- jumper J2 is set to 128K 000000H...01FFFFH
- jumper J2 is set to 256K 000000H...03FFFFH
- jumper J2 is set to 512K 000000H...07FFFFH
SB SRAM bank #1: 0 ws
- jumper J2 is set to 64K 010000H...01FFFFH
- jumper J2 is set to 128K 020000H...03FFFFH
- jumper J2 is set to 256K 040000H...07FFFFH
- jumper J2 is set to 512K 080000H...0FFFFFH
SB SRAM bank #2: 0 ws
- jumper J2 is set to 64K 020000H...02FFFFH
- jumper J2 is set to 128K 040000H...05FFFFH
- jumper J2 is set to 256K 080000H...0BFFFFH
- jumper J2 is set to 512K 100000H...17FFFFH
(TORNADO-31)
SB SRAM bank #3: 0 ws
- jumper J2 is set to 64K 030000H...03FFFFH
- jumper J2 is set to 128K 060000H...07FFFFH
- jumper J2 is set to 256K 0COO0O0OH...0FFFFFH
- jumper J2 is set to 512K 180000H...1FFFFFH
(TORNADO-31)
reserved (do not use) TORNADO-31: TORNADO-31:

200000H...7FFFFFH

TORNADO-312Z/31M:

SB_READY is missed

TORNADO-31Z/31M:

100000H...7FFFFFH 0 ws
TMS320C31 on-chip memory and registers 800000H...809FFFH ows
reserved (do not use) TORNADO-31: TORNADO-31:

80A0000H...BFFFFFH

TORNADO-31Z/31M:
80A0000H...FFFFFFH

SB_READY is missed

TORNADO-312/31M:
0 ws

SB PIOX-16 area
(TORNADO-31)

CO00000H...COOFFFFH
(only 16-bit LSW of 32-bit
words is valid)

=f(PIOX_READY)

SB PIOX area
(TORNADO-31)

COO0OO0OQH...FFFFFFH

=f(PIOX_READY)
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SRAM area

TORNADO-31x on-board SRAM might be used as external DSP proftata memory area and fo6P-to-
PC communication via host ISA-bus memory interface. SRAM is the SB resource.

For details abouTORNADO-31x on-board SRAM and compatible SRAM chips refer to the corresponding
subsection of section ‘Shared Bus’ earlier in this chapter.

PIOX/PIOX-16 Interface Site Area on TORNADO-31

TORNADO-31 provides 16/32-bit parallel I/O expansion (PIOX/PIOX-16) interface site for compatible
AD/DA/DIO daughter-card modules. PIOX/PIOX-16 area can dmessed both by the on-board TMS320C31
DSP and host ISA-bus memory interface. PIOX-16 features 16-bit addressat@nbdudes, whereas PIOX
provides 32-bit data and 22-bit address buses. For details about PIOX/PIOX-16 interface refer to section 2
later in this chapter.

Configuring PRIMARY BUS CONTROL REGISTER of TMS 320C31 DSP

In order to benefit of full performance of TMS320C31 DSP whercdess external SRAM, and to provide
correct processing of the on-boaB8_ READY signal, be sure to set the TMS320C31 on-dBRRIMARY
BUS CONTROL REGISTER (@808064H) as the following:

* 00000800H in case on-board jumper J2 is set to 64K SRAM banks size

* 00000700H in case on-board jumper J2 is set to 128K SRAM banks size

* 00000600H in case on-board jumper J2 is set to 256K SRAM banks size

* 00000500H in case on-board jumper J2 is set to 512K SRAM banks size

CAUTION

When TMS320C31 DSP afORNADO-31 accesses either the reserved SB areas or
PIOX/PIOX-16 SB area while PIOX/PIOX-16 daughter-card module is not installed
(PIOX_READY signal is not generated), th&B_READY signal is not generated.

In these cases the TMS320C31 DSH ORNADO-31 will enter into infinite wait state if
TMS320C31 on-chif?’RIMARY BUS CONTROL REGISTER (@808064H) is set to
00000500H, 00000600H, 00000700H or 00000500H values. To avoid this situation ifjis

recommended to set the SWW and WTCNT fields of TMS320C31 onRRIPARY BUS
CONTROL REGISTER to SWW=10 and WTCNT=111 values correspondingly.
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CAUTION

When TMS320C31 DSP adfORNADO-312/31M accesses the reserved SB areas, thej
SB_READY signal is generated without wait states as it is done wteEssing SRAM
area.

SB Locking by the on-board TMS 320C31 DSP

SB locking technique is used for processing of shared software semaphores between DSP and host PC software,
which can be allocated in on-board SRAM or PIOX shared resources.

SB locking/unlocking by the on-board TMS320C31 DSP master is performethatidally whenDSP chips
executesLDII/LDFI/STII/STFI/SIGI instructions Interlocked Operation)s The LDI/LDFI/STI/STFI/SIGI
instructions assume automatic utilization of TMS320C31 on-ckiD/XF1 hardware flags (pins) for
handshaking between the SB requester and SB arbitetxXAt#ag is used to lock/unlock the SB whereas the
XF1 always reads as ‘0’ and is used to acknowledge the lock/unlock event. For more details refer to original Tl
documentation.

CAUTION

The XFO/XF1 flags/pins of TORNADO-31x on-board TMS320C31 DSP cannot be used fhs
programmable I/O flags/pins BYORNADO-31x resident software.

The IOF on-chip register of TMS320C31 DSP should be set to 00000006H value in ordgr to
provide correct processing &F0/XF1 flags when executingDIl/LDFI/STII/STFI/SIGI
instructions for SB locking by TMS320C31 DSP master.

When XFO flag is set to logical ‘1’ (this value is set as default on TMS320C31 DSP reset and after configuring
the IOF DSP on-chip register), then there is no active SB locking from on-board TMS320C31 DSP, and both
TMS320C31 DSP and host ISA-bus memory interface caesa shared SB resources.

The LDII/LDFI instructions result in setting flaj§F0 to the XFO=0 state that corresponds to active SB locking
by TMS320C31 DSP. WheXFO flag is set to logical ‘0’, then there is active SB locking from on-board
TMS320C31 DSP, and SBceess from host ISA-bus memory interface will be pending until SB will be
unlocked by TMS320C31 DSKXFO flag will be set to logical ‘1’).

The XF0=0 state (SB is locked bPSP) is held by TMS320C31 DSPtiinTMS320C31DSP will execute
STII/STFI/SIGI instructions that reset flagF0 to the XFO=1 state. The SB lock-to-unlock time interval is not
limited by TORNADO-31x hardware, however long duration of the SB lock everl®D®F may causemeout
access faults for SB accesses by host ISA-bus memory interface.

The following is a software example that demonstrates processing of software shared semaphore using SB
locking technique:

Wait_Sem_Free: LDl @Sem,R1 ; read semaphore using SB locking
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Bz L1 ; check for semaphore is free (Sem=0)
SIGI ; semaphore is not free, unlock SB
B Wait_Sem_Free ;repeat semaphore wait cycle

L1: LDI 1,R1 ; semaphore is free

STl R1,@Sem ; set semaphore (Sem=1) and unlock SB
; perform some processing with the semaphore
; being set (Sem=1)

LDIl @Sem,R1 ; reset semaphore (Sem=0) using SB locking
LDl O,R1
STII R1,@Sem ; save semaphore and unlock SB

TORNADO-31x provides hardware timeout control for SB granting wait time for host ISA-bus memory
access. This hardware timeout interval is setupptset. In case timeout will occur due to SB lockindJiSP,

the SB_ERROR flag in FLAG STATUS REGISTER of host ISA-bus 1/O interface will be set to the
SB _ERROR-=1 state. This will result in cancellation of all further SB requests from host ISA-bus memory
interface until theSB_ERROR flag will be reset to th&B_ERROR=0 state by host PC software.

CAUTION

Time interval between execution bDI/l/LDFI andSTII/STFI instructions by the on-board
TMS320C31 DSP should not@eed 4usec in order to avoid timeout on host-to-SiBess..

Generating Request to Host PC

TORNADO-31x can generate attention request (interrupt request) from the on-board TMS3R268E3b
host PC CPU in order to synchronize between program execution in host and on-board DSP environmen
This request is calletfH_RQ (master to host request).

The MH_RQ is generated when the on-board TMS320C31 DSP exeédt@s (interrupt acknowledge
instruction. Execution ofACK instruction setd/H_RQ flag in FLAG STATUS REGISTER of host ISA-bus
I/O interface into theMH_RQ=1 state. The address pointer, which should be specified withAG&
instruction is ignored.

The following is the TMS320C31 DSP software example, which generates request to the host PC:

LDI 0,AR5
IACK *AR5 ; generation of request to host PC

Setting MH_RQ=1 can also generate active interrupt request to host PC in cagdHhRQ_/E bit in
CONTROL REGISTER of host ISA-bus /O interface is set to th#{_RQ_IE=1 state. TheVIH_RQ flag
state can be also polled by host PC software when re&diAG STATUS REGISTER of host ISA-bus 1/0
interface. For more details about how to proddss RQ flag via host ISA-bus 1/O interface refer to section
2.5 later in this chapter.
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Processing Request from Host PC

TORNADO-31x can generate attention request (interrupt request) from host PC to TMS328€3t order
to synchronize between the program execution in host and on-board DSP environments. This redjeelst is c
HM_RQ (host-to-master request).

The HM_RQ is generated when host PC s86T_HOST_TO_MASTER_REQUEST flag in host ISA-bus

I/O interface by  means of  setting FLAG  SELECTOR REGISTER to the
SET_HOST_TO_MASTER_REQUEST value and succeeding #ing to FLAG CONTROL REGISTER

of host ISA-bus 1/O interface. This results in generatiofNGi3 external hardware interrupt for the on-board
TMS320C31 DSP. Applation software for the TMS320C3DSP should provide processing 6WT3
hardware interrupt request in accordance with application requirements. For more details about how to
generateHM_RQ flag via host ISA-bus I/O interface refer to section 2.5 later in this chapter.

External Hardware Interrupts for TMS320C31 DSP

TORNADO-31x on-board TMS320C31 DSP supports four external hardware interrupt redi§€s.(NT3)
with the INTO request having the highest priority. These requests correspond to the following events:
e INTO...INTZ interrupt requests are generated by SIOX/PIOX daughter-card modules
e INT3is known agiM_RQ (host-to-master request from host PC to the TMS320C31 DSP) and
should be processed as described in subsed®mtéssing Request from Host'R&rlier in this
section.

CAUTION

INTO...INT2 interrupt request inputs chORNADO-31x DSP systems are regiye edge
triggered inputs and allow both static and single-#N@D...INT2 interrupt request signals
generated by from SIOX/PIOX daughter-card modules. High-to-low transition on
INTO...INTZ interrupt request inputs will generate one active interrupt request for the pn-
board TMS320C31 DSP.

SIOX Interface Sites

TORNADO-31x provide two serial 1/0 expansion interface (SIOX) sites (SIOX-A and SIOX-B) for
compatible AD/DA/DIO daughter-card modules.

TORNADO-31/31Z allow installation of either one standard SIOX daughter-cad module or of two SIOX-bus
daughter-card moduleS.ORNADO-31M allows installation of only one SIOX or SIOX-bus daughter-card
module in either horizontal (recommended for installation into regular PC chassis) or vertical orientation
(recommended for installation into MicroPC chassis).

SIOX sites comprise of the TMS320C31 DSP-on-chipbeort control linesDSP-on-chipgimers TM-0/TM-
1 input/output/NTO..2 external interrupt requests anBv/+12v ISA-bus power supply lines. For details about
SIOX sites refer to section 2.7 later in this chapter.
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2.4 Host ISA-bus Memory Interface

Host ISA-bus memory interface is designed for high-speed data transfer between host PC environment a
TORNADO-31x on-board SB resources (SRAM/PIOX) without any software overhead for both host PC and
on-board TMS320C31 DSP.

Operation Description

The SB address space via host ISA-bus memory interface appears as a series of dual-accelsar@2KB
memory page$SMP), which are mapped onto the ISA-bus UMB (upper memory blodi®/e®6540KB and
below 1MB of ISA-bus memory address) memory window by mearSBoPAGE MAPPER register from
host ISA-bus I/O interface.

SB can be accessed by host ISA-bus memory interface by means of random accesses to software variable
data arrays allocated within curreBMP, or by means of block data transfers between PC memory/HDD and
currentSMP by means of either host i80x86 CPU MOVSB/MOVSW/etc instructions or host DMA controller.

Host ISA-bus memory interface issues SB request and provides SB access using 8-/16/32-bit data cycles e
time host PC performs ISA-bus memory read/write cycle within the ISAS84R address range. Particular
selection of the UMB area should be done by host software by programmifgAh!/ BADDR FRG flag
register from host ISA-bus I/O interface.

SMP ISA-bus Memory Base Address

SMP 1SA-bus memory base address can be set within the 1ISA-bus UMB (upper memory blocks) memor
address range by programmifS§A M| BADDR_FRG flag register fromTORNADO-31x host ISA-bus I/O
interface in accordance with predefined configuration settings in table 2-3. Only three least significant bits c
ISA_MI_BADDR_FRG flag register are valid, and all other bits are ignored on writes and reads as zeroes.

ISA_MI_BADDR_FRG Flag Register (rlw)

0 0 0 0 0 MI_BA2 MI_BAI1 MI_BAO

bit-7 bit-6 bit-5 bit-4 bit-3 bit-2 bit-1 bit-0
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Table 2-3. 1SA-bus memory base address for SMP.

ISA-bus memory base ISA-bus memory address bit settings for
address for SMP range for SMP ISA_MI_BADDR_FRG
flag register
bit#2 bit#1 bit#0
MI_BA2 MI_BA1 MI_BAO
SMP is switched OFF - 0 0 0
B800OH B8OOOH ... BFFFFH 0 0 1
CO000H COOOOH ... C7TFFFH 0 1 0
C8000H C8000H ... CFFFFH 0 1 1
DOOOOH DOOOOH ... D7TFFFH 1 0 0
D8000H D800OH ... DFFFFH 1 0 1
EOOOOH EOOOOH ... E7TFFFH 1 1 0
E8000H E8OOOH ... EFFFFH 1 1 1
Notes: 1. The highlighted configuration corresponds to PC power on default

value.

TORNADO-31x, as well as otheTORNADO DSP systems, offers control f@MP activity from host
software, i.e. switchinGMP to either ‘ON’ or ‘OFF’ $ate in ISA-bus memory address space.

CAUTION

SMP is activated and appears in ISA-bus memory address space after writing any norffzero
value into/SA_MI_BADDR_FRG flag register in accordance with table 2-3.

SMP is deactivated and disappears from ISA-bus memory address space after writing) the
zero value dSA_MI_BADDR_FRG flag register.

Software control oveSMP activity in TORNADO-31x delivers optimal utilization of UMB area in host PC
and allows multipleTORNADO DSP systems to share the same UMB area within one PC environment.

Addressing the SB data via Host ISA-bus Memory Interface

The host ISA-bus memory interface provides access to the following SB areas (see table 2-1):
* SRAM area
*  PIOX/PIOX-16 11O area (forTORNADO-31 only).
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Particular selection o6MP, which has the size 32KB and which can be allocated within any SB area in
accordance with table 2-1, is performed by 1688 PAGE MAPPER register from host ISA-bus I/O
interface. For details about tt88 PAGE MAPPER register programming please refer to subsect®MP
PAGE MAPPER REGISTER’ in section “Host ISA-bus 1/O Interface” later in this chapter. B PAGE
MAPPER register bit format is as the following:

SB PAGE MAPPER (LSB) (rlw)

A20 A19 | A18 | A17 | A16 Al5 Al4 A13
(TORNADO-31)

0
(TORNADO-
312/31M)
bit-7 bit-6 bit-5 bit-4 bit-3 bit-2 bit-1 bit-0
SB PAGE MAPPER (MSB) (riw)
0 0 0 0 0 A23 A22 A21

(TORNADO-31)

(TORNADO-31)

(TORNADO-31)

0 0 0
(TORNADO- (TORNADO- (TORNADO-
312/31M) 312/31M) 312/31M)
bit-7 bit-6 bit-5 bit-4 bit-3 bit-2 bit-1 bit-0
CAUTION

TORNADO-31x provides absolute addressing for SB data when S&esaed by host ISA-
bus memory interface (refer to table 2-1).

The following are few examples for setting the SB addressS&hPAGE MAPPER register when accessing
the SB data from host ISA-bus memory interface:

 Example 1 TMS320C31 DSP address is 0x000005 farezsing the location within the SRAM
bank #0. The corresponding address for host ISA-bus memory interface will be 0x0014 with the
SMP #0x0000, i.e. th&B PAGE MAPPER should be programmed to the 0x0000 hex value.

* Example 2 TMS320C31 DSP address is 0x080004 faressing the location within the SRAM. The
corresponding address for host ISA-bus memory interface will be 0x0010 wiSiR&#0x0040,

i.e. theSB PAGE MAPPER should be programmed to the 0x0040 hex value.

* Example 3 TMS320C31 DSP address is 0xC0400A foressing the location within the
PIOX/PIOX-16 area TORNADO-31 only). The corresponding address for host ISA-bus memory
interface will be 0x0028 with th8MP #0x0602, i.e. th&B PAGE MAPPER should be
programmed to the 0x0602 hex value.

* Example 4 TMS320C31 DSP address is 0x809800 farezsing DSP on-chip memory area. There
is no way to access the DSP on-chip memory area from host ISA-bus memory interface.
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Access ing SB Data from PC Host Softw are via ISA-bus Memory Interface

Once TORNADO-31x host ISA-bus memory interface provides direct mapping of 38348 onto ISA-bus
UMB window, then the following host-to-SB data transfer techniques are applicable:
* random access to variables or data arrafocated anywhere within th@®VIP by host PC software
* Dblock data transfers using MOVS/MOVSB/MOVSW instructibhest PC i80x86 CPU
» block data transfers under control of host PC DMA contralising memory-to-memory or memory-
to-port transfer cycles.

Operation Description for ISA-bus Memory Interface

The SB access from host ISA-bus memory interface is performed under hardware control of the on-board
programmabl&SB Access Controlldrom ISA-bus interface oTORNADO-31x. Timing diagram for SB read

cycle invoked by ISA-bus memory interface is presented at fig.2-3. Understand8i) Atcess Controller
operation is recommended for those applications, which require perfect evaluation of possible time delays when
accessing the SB data from ISA-bus memory interface.

ISA_MR

SAROY -—

SB_RQ

Twa \ Twr—*

SB_ACK

SB_STB

Twdr +

SB_READY

Fig.2-3. Timing diagram of SB read cycle invoked by ISA-bus memory interface.

CAUTION

Any host request from host ISA-bus memory interface to SB will make the upcominf
TMS320C31 DSP request to SB (SRAM/PIOX) being pended upon completing of hd
request, and, therefore will introduce delays into real-time functionalidsbf software.

t

O

Host ISA-bus memory interface 3ORNADO-31x DSP System is designed to nmize
these delays to a minimum of available.

Host request to SB data will not introduce any time delays into operation of TMS320@j31
DSP in case thiatter is executing the program from on-chip cache or on-chip memory vhile
accessing the DSP on-chiptd memory.

Any request to th&MP memory address space on the host ISA-I&& (MR=0 or ISA_MW=0) will result in
activation of host ISA-bus memory interface, which will immediately generate request to SB arbiter
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(SB_RQ=0) and set ISA-bus data ready signalM®T READY state (SA_RDY=0). Host ISA-bus interface
will stay in this state until SB will be grante@8_ACK=0) by SB arbiter to host ISA-bus memory interface.
SB will be granted at least aft&(, ;~66ns time delay. After that, the SBcass cycle will be generated by host

ISA-bus memory interface witlsB_STB signal set to theésB_STB=0 active state. Host ISA-bus memory
interface will now wait forSB_READY signal comes trueSB_READY=0) in order to finish current SB
access cycle. SB data ready sig&8 READY will come true 6B_READY=0) after T ;4 delay, which

depends upon the SB area being addressed (see table 2-1). Minimum wait tée READY data ready
signal is T;,4~=0ns and corresponds to access to the on-board SRAM area, whereas access to PIOX ar

requires minimum wait-state condition with further awaiting RIOX_READY signal set to true (refer to
section 2.7 later in this chapter). Aft&88 READY signal sets true, th&B_RQ signal is removed
(SB_RQ=1) and/SA_RDY signal is set tdSA_RDY =1 state in order to finish current ISA-bus memory
access cycleSB_ACK signal will return to its inactive statSB _ACK=1) within T},,=33ns afterSB_RQ

will be removed §6B_RQ=1).

SB Access Timeout Control

TORNADO-31x provides hardware timeout control for wait times for SB granting $BdREADY signal
when SB is accessed by host ISA-bus memory interface. This is required in order to avoid infinite pending ar
crashing of host PC environment.

Hardware timeouts for both the SB granting and SB data ready signals are set to 4 usec. Once SB grant
timeout occurs, th&B_ERROR bit in CONTROL REGISTER from host ISA-bus 1/O interface will set to

the SB_ERROR-=1 state. This will cancel all saeeding SB requests from host ISA-bus memory interface
until SB_ERROR bit will be reset by host software. However, there is no error bit set in case of the SB data
ready timeout.

Data Formats for Host SB Data Access Cycles

TORNADO-31x supports 8/16/32-bit SB data cycles for SBess from host ISA-bus memory interface. Host
ISA-bus memory interface offers special advanced features in order to minimize induced time delays int
functionality of TMS320C3DSP while thdatter acesses the SB data.

Although PC can acces$VIP data using any of 8-bit or 16-bit ISA-bus memory cycles, the on-board hardware
allows temporary storage of transferred data in order to reduce numizees$es to SB in case the accessed
data format is either 16-bit or 32-bit data words.

The format of SB data cycle, when SB te@ssed via host ISA-bus memory interface, can be by host software
by means of programming ti#8_CCL bit field {SB_CCL-0,SB_CCL-1} of CONTROL REGISTER from
host ISA-bus I/O interface in accordance with table 2-4.
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Table 2-4. Data formats for host SB data cycles..

Format of SB data SB_CCL bit field setting of description
cycle CONTROL REGISTER from
ISA-bus I/0 interface

sB ccL-0 | sB ccL-1

8-bit data cycle 0 0 Host SB request is generated for TORNADO-31M each time host
(set as default on PC CPU executes ISA-bus memory read/write cycle within SMP |SA-
host PC reset) bus memory address range via 8-bit ISA-bus memory interface. This

cycle is also generated when TORNADO-31/31Z executes 8-bt
memory access within SMP via 16-bit ISA-bus memory interface.
Actual byte selection within the addressed SB 32-bit word is
performed by ISA-bus address bits {A0, A1}. SMP appears as the
32KB linear byte space.

16-bit data cycle 1 0 Host SB request is generated when host PC CPU performs either
ISA-bus memory read cycle for even (A0=0) byte or ISA-bus memory
write cycle for odd (A0O=1) byte within the SMP ISA-bus memory
address range. This cycle is also generated by TORNADO-31/31Z
DSP systems in case host PC CPU performs ISA-bus memory
read/write cycle for 16-bit words allocated at the even (A0=0) address
boundary within SMP. When this data cycle format is set and host
PC CPU performs 8-bit memory accesses to other bytes of 16-bit
words, then no SB data cycle is generated and data is read/written
from/to the on-board bidirectional register transceivers. Actual 16-bit
word selection within the addressed SB 32-bit word is performed by
ISA-bus address bit A1. SMP appears as a linear 16Kx16 space of

16-bit words.
32-bit data cycle 0 1 SB data cycle is generated only when host CPU performs ISA-bus
memory read of the least significant byte (A0O=A1=0) or memory write
1 1 of the most significant byte (A0=A1=1) of the 32-bit memory words

within SMP ISA-bus memory address range. When host CPU
accesses other bytes of the SMP then no SB data cycle is generated
and data is read/written from/to the on-board bidirectional register
transceivers. SB data are transferred as 32-bit data words. SMP
appears as a linear 8Kx32 space of 32-bit words.

Notes: 1. The highlighted configuration corresponds to PC power on default setting.

Data format for host SB dat&aess cycle can be changed by host software dUfgNADO-31x operation
and depends upon user requirements for host and resident DSP software.

8-bit data cyclesare the recommended selection when host software either asSUMRde appear as a linear

set of bytes (8-bit words), which are not grouped into 16-bit or 32-bit words, or when host software may require
access to SB data as any of 8/16/32-but memory words. In this case the SB data cycle is generated each time
when host PC CPU or DMA controller perform ISA-#&/P memory access cycle. This mode is universal for
accessing 8/16/32-bit memory data, however it delivers lower performancecessamg 16-bit or 32-bit

memory words than it can be done using 16-bit or 32-bit data cycles.

16-bit data cyclesire the recommended selection when host software asSiMfeto appear as a linear set of
either 16-bit words, which are not grouped into 32-bit words. In this case the SB data cycle is generated when
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host PC CPU either reads ev8MP memory bytes or writes to odsMP memory bytes. The 16-bit host data
cycle format normally saves about 50% time required for equivalent 8-bic&®sacycles when accessing
16/32-bit memory data words. This mode is universal doessing 16/32-bit memory data, however it delivers
lower performance for accessing 32-bit memory words than it can be done using 32-bit data cycles.

32-bit data cyclesire the recommended selection when host software asSiMfet appear as a linear set of
32-bit words. In this case the SB data cycle is generated when host PC CPU either reads least significant k
of 32-bit SMP memory words of writes to most significant byte of 32&WP memory words. The 32-bit data
cycle format normally saves about 75% time required for equivalent 8-bit@&Bsacycles when accessing 32-

bit memory data words.

SB Locking by ISA-bus Memory Interface

SB locking by ISA-bus memory interface is useful for preventing SB access from TMS320C31 DSP while
processing shared semaphores allocated in SRAM/PIOX shared SB resources.

SB locking by ISA-bus memory interface can be set by host PC software by means of programming either tt
SB_GLOCK bit or SB_LOCK bit of CONTROL REGISTER from ISA-bus I/O interface.

Timing diagrams of SB locking usin8B8_GLOCK andSB_LOCK bits are presented at fig. 2-4 and fig. 2-5.

SB_GLOCK

ISA_MR

SB_RQ

LTwaﬁ\ Twr L»\ LTwa—»\ Twr \—4

SB_ACK

SB_STB

Fig.2-4. Timing diagram for SB access cycle invoked by ISA-bus memory interface with SB locking
using SB_GLOCK hit.

SB_LOCK

ISA_MR

SB_RQ

LTwaﬂ\ Twr L»\ LTwa—>\ Twr \—v\

SB_ACK

SB_STB

Fig.2-5. Timing diagram for SB access cycle invoked by ISA-bus memory interface with SB locking
using SB_LOCK hit.
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CAUTION

SB locking by ISA-bus memory interface usi8g_GLOCK andSB_LOCK bits of
CONTROL REGISTER from ISA-bus I/O interface should be used for short-time SB
locking.

Continuous SB locking by ISA-bus memory interface ustty GLOCK andSB_LOCK
bits may result in continuous pending of TMS320C31 DSP (in casedsses SB data) and
may lead to significant time distortions of real-time data processing.

2.5 Host ISA-bus I/O Interface

TORNADO-31x host ISA-bus I/O interface is designed TBORNADO-31x system control, configuring of
ISA-bus memory interface and interrupt handshaking between host PC and TMS320C31 DSP.

I/O Base Address of the Host ISA-bus I/O Interface

Host ISA-bus 1/O interface occupies eight 8-bit registers inside ISA-bus I/O address space. Base address of host

ISA-bus 1/O interface is defined by means of on-board DIP-switch SW1 (see fig.2-2) in accordance with table
2-5.

Table 2-5a. 1SA-bus I/O base address for host ISA-bus 1/O interface for TORNADO-31.

ISA-bus I/O base ISA-bus I/O address button button button
address range SW1-3 SW1-2 SW1-1
300H 300H..307H OFF OFF OFF
310H 310H..317H OFF OFF ON
320H 320H..327H OFF ON OFF
330H 330H..337H OFF ON ON
340H 340H..347H ON OFF OFF
350H 350H..357H ON OFF ON
360H 360H..367H ON ON OFF
370H 370H..377H ON ON ON

Notes: 1. Highlighted configuration corresponds to the factory setting.
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Table 2-5b. 1SA-bus I/O base address for host ISA-bus 1/O interface for TORNADO-31Z.

ISA-bus I/O base ISA-bus I/O address button button button

address range SW1-3 SW1-2 SW1-1
300H 300H..307H OFF OFF OFF
310H 310H..317H OFF OFF ON
320H 320H..327H OFF ON OFF
330H 330H..337H OFF ON ON
340H 340H..347H ON OFF OFF
350H 350H..357H ON OFF ON
360H 360H..367H ON ON OFF
370H 370H..377H ON ON ON
300H 300H..307H OFF OFF OFF
310H 310H..317H OFF OFF ON
320H 320H..327H OFF ON OFF
330H 330H..337H OFF ON ON
340H 340H..347H ON OFF OFF
350H 350H..357H ON OFF ON
360H 360H..367H ON ON OFF
370H 370H..377H ON ON ON

Notes: 1. Highlighted configuration corresponds to the factory setting.
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Table 2-5c. ISA-bus I/O base address for host ISA-bus I/O interface for TORNADO-31M.

ISA-bus I/O base ISA-bus I/O address button button

address range SW1-2 SW1-1
340H 340H..347H OFF OFF
350H 350H..357H OFF ON
360H 360H..367H ON OFF
370H 370H..377H ON ON

Notes: 1. Highlighted configuration corresponds to the factory setting.

ISA-bus I/O Interface Registers
List of TORNADO-31x ISA-bus I/O interface registers is presented in table 2-6.

Table 2-6. Register set of Host ISA-bus I/O interface.

Register register access reset description
# address mode value
#0 BA+0 riw 0 SB PAGE MAPPER (LSB)
#1 BA+1 riw 0 SB PAGE MAPPER (MSB)
#2 BA+2 riw 0 CONTROL REGISTER
#3 BA+3 riw riw FLAG DATA REGISTER
or
r r FLAG STATUS REGISTER
w w FLAG CONTROL REGISTER
#403H BA+0x403H riw 0 FLAG SELECTOR REGISTER
#4 BA+4 reserved (do not use)
#5 BA+5 reserved (do not use)
#6 BA+6 reserved (do not use)
#7 BA+7 reserved (do not use)
Notes: 1. ‘BA’ denotes ISA-bus I/O base address of host ISA-bus I/O interface in accordance with
table 2-5.

2. Register access modes: r - read only, w - write only, r/w - read/write.
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SB PAGE MAPPER Register

Registers #0 & #1 oTORNADO-31x ISA-bus /O interface are least significant byte (LSB) and most
significant byte (MSB) of 16-biSB PAGE MAPPER register, which is used to s8&MP SB base address
within 16Mx32 SB area in the 8Kx32 (32Kx8 or 16Kx16) increments. Reset vall8BfdfAGE MAPPER

register is 0x0000.

For TORNADO-31 DSP system th&B PAGE MAPPER LSB register comprises of bitd13..A20 of SB
address whereaSB PAGE MAPPER MSB comprises of bit#A21..A23 of SB address. Bits D3..D7 &B
PAGE MAPPER MSB register are ignored on writing and read as zeros.

For TORNADO-31/31Z DSP systems th6€B PAGE MAPPER LSB register comprises of bit413..A19 of
SB address. Bit D7 d6B PAGE MAPPER LSB register and all bits c6B PAGE MAPPER MSB register
are ignored on writing and read as zeros.

For all TORNADO-31x DSP systems thA0..A12 bits of SB address for 32-bit SB words with#MP are
derived from ISA-bus memory address biA A2..ISA_A14, whereas address bitSA AO..ISA_Al are
used to select particular byte or 16-bit word within addressed &\ SB word.

SB PAGE MAPPER (LSB) (riw)

A20 A19 | A18 | A17 | A16 Al5 Al4 A13
(TORNADO-31)
0
(TORNADO-
312/31M)
bit-7 bit-6 bit-5 bit-4 bit-3 bit-2 bit-1 bit-0
SB PAGE MAPPER (MSB) (riw)
0 0 0 0 0 A23 A22 A21
(TORNADO-31) (TORNADO-31) (TORNADO-31)
0 0 0
(TORNADO- (TORNADO- (TORNADO-
312/31M) 312/31M) 312/31M)
bit-7 bit-6 bit-5 bit-4 bit-3 bit-2 bit-1 bit-0

CONTROL Register

Register #2 offORNADO-31x ISA-bus I/O interface is known aSONTROL REGISTER. It is used for
reset control of on-board TMS320C31 DSP, for configjon of ISA-bus memory interface and OSP-to-
host interrupt communication.
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CONTROL REGISTER (r/w)

SB ERROR IE | MH RQ IE | SB CCL-1 | SB CCL-0 | SB LOCK | SB_GLOCK 0 M_GO
(reserved)

bit-7 bit-6 bit-5 bit-4 bit-3 bit-2 bit-1 bit-0

Table 2-7 contains detail description for bits and bit fieldSO@NTROL REGISTER. Note, that reserved bits
of CONTROL REGISTER are ignored on writing and read as showova.

Table 2-7. Bits and bit fields of CONTROL REGISTER.

bit or bit field of power on description
CONTROL REGISTER default value
M_GO 0 On-board TMS320C31 DSP reset line control:
. ‘0’ corresponds to the RESET state of on-board TMS320C31
DSP

. ‘1’ corresponds to RUN (GO) state of on-board TMS320C31
DSP (i.e. the on-board DSP is in the program execution mode)

SB _GLOCK 0 Shared Bus Global Lock. With the SB_GLOCK=1 the SB access
controller of ISA-bus memory interface generates immediate active SB
locking.

SB LOCK 0 Shared Bus Lock. With the SB_LOCK=1 the SB access controller of

ISA-bus memory interface generates active SB locking starting from first
next SB request cycle after the SB_LOCK bit is set to the SB_LOCK=1.

SB _CCL-0, SB_CCL-1 {0,0} Shared Bus Cycle format selector for Host-to-SB accesses :

. {0,0} corresponds to 8-bit host SB data transfer cycle
. {0,1} corresponds to 16-bit host SB data transfer cycle
e  {1,0} correspond to 32-bit host SB data transfer cycle
e {1,1}is reserved, do not use

MH_RQ_IE 0 Master TMS320C31 DSP to Host Request Interrupt Enable. If
MH_RQ_IE=1 and MH_RQ=1, active interrupt request to host PC is
generated. Host PC interrupt request is logical OR between (MH_RQ_IE
& MH_RQ) and (SB_ERROR_IE & SB_ERROR) conditions.

SB_ERROR_IE 0 SB Error Interrupt Enable. If SB_ERROR_IE=1 and SB_ERROR=1,
active interrupt request to host PC is generated. Host PC interrupt
request is logical OR between (MH_RQ_IE & MH_RQ) and
(SB_ERROR_IE & SB_ERROR) conditions.

FLAG Registers

Registers #3 and #403 GTORNADO-31x ISA-bus 1I/O interface are used for auxiliary contrithds) of
TORNADO-31x.

Optional flags (data bits and control signals) are comprised into a set of multiplexefla8+hiégisters
Particularflag registeris addressed bffLAG SELECTOR REGISTER (register #403H). Flags within a
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currently addressed (selecteithg registercan be read/written using 1/O read/write operation IRLAG
DATA REGISTER (register #3).

FLAG SELECTOR REGISTER defaults to the 00H reset value on PC power-on and has the following data
format:

FLAG SELECTOR REGISTER (rlw)

FSEL-7 FSEL-6 FSEL-5 FSEL-4 FSEL-3 FSEL-2 FSEL-1 FSEL-0

bit-7 bit-6 bit-5 bit-4 bit-3 bit-2 bit-1 bit-0

List of available flag registers, which can be addresseBllA\G SELECTOR REGISTER in TORNADO-
31x, is presented in table 2-8.

Table 2-8. Flag registers for TORNADO-31x.

code written name of addressed flag register description
to FLAG (register #3)
SELECTOR
REGISTER
00H . SYS_STATUS_FRG Not recommended for usage in TORNADO-31x. This flag

w: T31 1A FLAG_CONTROL RG | register Is provided for compatibility with TORNADO-31 DSP
system rev.1A/1B only. Use flag registers #10H/#20H/#30H
instead in order to get the same results/

In read mode indicates current status of main run-time system
flags of TORNADO-31 (refer to subsection
“SYS_STATUS_FRG Flag Register’ later in this section).

In write mode delivers compatibility with FLAG CONTROL
REGISTER of TORNADO-31 rev.1A/1B DSP system. The flag
codes listed below in this table (10H/20H/30H) can be loaded
directly to FLAG CONTROL REGISTER in order to generate
output flag signals (refer to subsection “Emulation of
TORNADO-31 rev.1A/1B Flag Control Protocol™ later in this
section). This procedure has limited functionality when

TORNADO-31 is installed into i80286 and i80386SX based

host PC.
10H r.  SYS _STATUS_FRG In read mode indicates current status of main run-time system
w: SET_HM_RQ_FRG flags of TORNADO-31x (refer to subsection

“SYS_STATUS_FRG Flag Register’ later in this section).

In write mode sets active Host _to_Master_Request (HM_RQ)
via INT3 external interrupt request input for TMS320C31 DSP.
Data written to SET_HM_RQ_FRG register is ignored.
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20H

SYS_STATUS FRG
CLEAR_MH_RQ _FRG

;.“.

In read mode indicates current status of main run-time systems
flags of TORNADO-31x (refer to subsection
“SYS_STATUS_FRG Flag Register’ later in this section).

In write mode clears active Master_to_Host _Request (MH_RQ)
flagin SYS_STATUS_FRG flag register.
Master_to_Host_Request flag can be set by TMS320C31 DSP
software in order to set attention or interrupt request to host PC.
Data written to CLEAR_MH_RQ_FRG register is ignored. Host
PC should perform this operation in the end of interrupt handler
(in case MH_RQ_IE=1) after MH_RQ interrupt source has been
identified.

30H

SYS_STATUS FRG
CLEAR SB_ERROR _FRG

;.“.

In read mode indicates current status of main run-time systems
flags of TORNADO-31x (refer to subsection
“SYS_STATUS_FRG Flag Register’ later in this section).

In write mode clears SB_ERROR flag in SYS_STATUS_FRG
flag register. Active SB_ERROR flag is set by timeout controller
during host-to-SB access when the timeout condition occurs for
SB granting to host ISA-bus memory interface. Data written to
CLEAR_MH_RQ_FRG register is ignored. Host PC should
perform this operation in the end of interrupt handler (in case
SB_ERROR_IE=1) after SB_ERROR interrupt source has been
identified. Also, host PC should perform this operation in the
end of data transmission between host ISA-bus and SB in case
active SB_ERROR flag is detected.

EOH

riw: ISA_MI_BADDR_FRG

ISA-bus Memory interface Base Address Register. Sets ISA-
bus memory base address for host ISA-bus memory interface of
TORNADO-31x in accordance with table 2-3. Activates and
deactivates host ISA-bus memory interface of TORNADO-31x
within UMB area of ISA-bus memory address space. Only three
least significant bits of this register are valid; all other bits are
ignored and reads as zeros.

E2H

riw: ISA_ECC BADDR FRG
(TORNADO-31M only)

ECC ISA-bus I/O Base Address Register. Sets ISA-bus I/0
base address for TORNADO-31M optional on-board emulation
controller (ECC) in accordance with table 2-11. Activates and
deactivates ECC within ISA-bus I/0O address space. Only three
least significant bits of this register are valid; all other bits are
ignored and reads as zeros.

FOH F1H

. DEV_IDO_FRG
. DEV_ID1_FRG

Deuvice Identifier and S/N Registers #0/#1. These registers are
read only and contain LSB and MSB of device ID and s/n ID for
TORNADO-31x DSP systems.

Notes:

1. Unused codes for flag registers are reserved for future expansion.
2. Access modes: r- read only; w - write only; r/w - read and write.
3. Highlighted configuration corresponds to PC power on default setting.
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Once a desired flag register is selected by loading the corresponding codeéL#@® SELECTOR
REGISTER in accordance with table 2-18, current flags status can be obtained by réadicg DATA
REGISTER (FLAG STATUS REGISTER), whereas flag settings can be performed by writing-t4G
DATA REGISTER (FLAG CONTROL REGISTER). Note, thatFLAG STATUS REGISTER and FLAG
CONTROL REGISTER are actually read and write notationsF6fAG DATA REGISTER that is available
for both read and write operations. However, this makes useful sense since sB@RNADO-31x flag
registers have different format for read and write operations.

SYS STATUS FRG Flag Register

SYS_STATUS_FRG flag register comprises of maihORNADO-31x run-time system flags settings. It is
available as read only register and has the following data format:

FLAG STATUS REGISTER (read only)

SB_ERROR MH_RQ 0 0 0 0 0 SB_ACK

bit-7 bit-6 bit-5 bit-4 bit-3 bit-2 bit-1 bit-0

Detail description for bits oFLAG STATUS REGISTER is presented in table 2-9.

Table 2-9. Bits of FLAG STATUS REGISTER for TORNADO-31x.

bit name power on default description
value
SB_ACK 0 SB Request Acknowledge. SB_ACK=1 denotes that SB arbiter has

granted SB access to host ISA-bus memory interface. SB_ACK flag can
be read during active SB locking from host ISA-bus memory interface.

MH_RQ 0 Master_to_Host Request (MH_RQ). MH_RQ=1 denotes that
TMS320C31 DSP has generated active request to host PC CPU. MH_RQ
flag will stay active (MH_RQ=1) until it will be reset by host PC software by
writing to CLEAR_MH_RQ_FRG flag register. If MH_RQ_IE=1 and
MH_RQ=1, then active host PC CPU interrupt request is generated.

SB_ERROR 0 SB Error (SB_ERROR). SB_ERROR=1 denotes that the 4 usec timeout
has been detected during SB access from host ISA-bus memory interface.
SB_ERROR flag will stay active (SB_ERROR=1) until it will be reset by
host PC software by writing to CLEAR_SB_ERROR_FRG flag register. If
SB_ERROR flag is active (SB_ERROR=1), all succeeding host-to-SB
requests from host ISA-bus memory interface of TORNADO-31x will be
ignored and data returned will be undefined. If SB_ ERROR_IE=1 and
SB_ERROR-=1, an active host PC CPU interrupt request is generated.

Emulation of TO RNADO-31 rev.1A/1B Flag Control Fac ilities

Flag control facilities forTORNADO-31 rev.1A/1B DSP systems includédLAG CONTROL REGISTER
and FLAG STATUS REGISTER only. RegistertFLAG SELECTOR REGISTER did not exist. In order to



38 TORNADO-31x User’s Guide.

generate an output flag signal, one should write a corresponding code diredtyA® CONTROL
REGISTER.

In order to gain compatibility with flag control protocol faAfORNADO-31x rev.1A/1B DSP systems,
TORNADO-31 DSP systems rev.2A atater and all revisions cFORNADO-312/31M DSP systems include
T31 1A FLAG_CONTROL_RG flag pseudo-register, which is available for write only.

T31 1A FLAG_CONTROL_RG flag pseudo-register is selected as default on host power on and when 00H
code is written intoFLAG SELECTOR REGISTER. After T31_1A FLAG_CONTROL_RG pseudo-
register has been selected, then succeediitmngviof codes from table 2-10 int6BLAG DATA REGISTER

will generate output flag signals compatible to thoselT@oRNADO-31 rev.1A/1B DSP systems.

On reading fromT31_1A FLAG_CONTROL_RG flag pseudo-register th&YS STATUS FRG flag
register data are read for compatibility WilWRNADO-31x rev.1A/1B DSP systems.

CAUTION

T31 1A FLAG_CONTROL_RG flag pseudo-register is not recommended for usage gn
TORNADO-31 rev.2 and later and on all revisionsT®RNADO-312/31M DSP systems
since it has limited functionality whehORNADO-31x DSP system is used with host
i80286 or i80386SX based PC.

UseSET_HM_RQ_FRG, CLEAR_MH_RQ_FRG andCLEAR_SB_ERROR_FRG flag
registers instead to get the same result.

Table 2-10. Output flags generated on writing to T31_1A FLAG_CONTROL_RG flag pseudo-

register.
Code loaded into description
T31_1A FLAG_CONTROL_RG
10H Set_Host to_Master_Request (HM_RQ). Set active Host_to_Master_Request

via INT3 external interrupt request input for TMS320C31 DSP. (see description
for SET_HM_RQ_FRG flag register in table 2-8 for details)

20H Clear_Master_to_Host_Request (MH_RQ). Clear active
Master_to_Host _Request (MH_RQ) flag in SYS_STATUS_FRG flag register.
(see description for CLEAR_MH_RQ_FRG flag register in table 2-8 for details)

30H Clear_Shared Bus_Error (SB_ERROR). Clears active SB_ERROR flag in
SYS_STATUS_FRG flag register. (see description for
CLEAR_SB_ERROR_FRG flag register in table 2-8 for details)

Flag Registers for Identification of TO RNADO-31x DSP Systems

TORNADO-31x DSP systems includBEV_IDO_FRG/DEV_ID1_FRG read-only flag registers (see table 2-
8), which contain code for identification 8ORNADO-31x DSP systems and its sdrnumber.
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Usage of DEV_IDO FRG/DEV_ID1 FRG flag registers in host PC software is recommended for those
applications that require to be protected from unauthorized duplication of software.

Generation of Request to TMS 320C31 DSP

TORNADO-31x can generate request from host PC to TMS320C31 DSP in order to synchronize betweel
programs execution in host and DSP environments. This is knowiMaRQ (host-to-master request), which
results in generation of activliT3 external interrupt request for the on-board TMS320C31 DSP.

In order to generate outpttM_RQ flag, host PC software has to write$&7_HM_RQ_FRG flag register.
Data writtenSET_HM_RQ_FRG flag register is ignored.

Processing of Request from TMS 320C31 DSP

TORNADO-31x can generate request from TMS320C31 DSP to host CPU in order to synchronize betweel
program execution in host and on-board DSP environments. This is knowfHaRQ (master-to-host
request) and results in setting flddH_RQ in SYS_STATUS_FRG flag register. ValidMH_RQ flag
(MH_RQ=1) can generate active host PC interrupt request in 8#eRQ _IE bit of CONTROL
REGISTER is set to thd/lH_RQ_IE=1 state.

MH_RQ will remain active Y/H_RQ=1) until it will be recognized and reset by host software. In order to
reset theVH_RQ flag, host PC software has to write@ear_Master_to_Host Request FRG flag register.
Data writtenClear_Master_to_Host_Request_FRG flag register is ignored.

For details how to generatdH_RQ flag from TMS320C31 DSP environment, refer to section 2.3 earlier in
this chapter.

Host Interrupts

Host ISA-bus 1/O interface can generate active interrupts to host PC in the following cases:
« whenSB_ERROR flag is active 6B_ ERROR=1) in SYS_STATUS_FRG flag register and
SB_ERROR_IE bitin CONTROL REGISTER is set toSB_ERROR_IE=1 state
« whenMH_RQ s active MH_RQ=1) in SYS_STATUS_FRG flag register and/H_RQ_IE bit in
CONTROL REGISTER is set toMH_RQ_IE=1 state.

Host ISA-bus interrupt request is generated as logical ‘OR’ of the above events. Decoding of interrupt sourc

should be performed by host PC software by means of analyzing the cont&Ws &STATUS FRG flag
register.

Host PC interrupt request may be generated using one of nine available ISA-bus interrupt request line
Particular PC interrupt line is selected by the on-board interrupt configuration jumper J1 (see fig.2-2).

For TORNADO-31/31Z DSP systems the following ISA-bus interrupt request lines aiéable: IRQ-3, IRQ-
4, IRQ-5, IRQ-6, IRQ-7, IRQ-10, IRQ-11, IRQ-12 and IRQ-15.

For TORNADO-31M DSP system the following ISA-bus interrupt request lines aadadle: IRQ-3, IRQ-4,
IRQ-5, IRQ-6, and IRQ-7.
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Setting ISA-bus Memory Base Address for Host ISA-bus Memory Interface

TORNADO-31x features software activated/deactivated host ISA-bus memory interface. Setting of ISA-bus

memory base address for host ISA-bus memory interface and its activation/deactivation is performed via
ISA_MI_BADDR _FRG flag register. Only three least significant bitd&A M/ BADDR_FRG flag register

are valid, and all other bits are ignored on writes and reads as zeroes. Available settings for
ISA_MI_BADDR_FRG flag register are presented in table 2-3.

ISA_MI_BADDR_FRG Flag Register (rlw)

0 0 0 0 0 MI_BA2 MI_BAI1 MI_BAO

bit-7 bit-6 bit-5 bit-4 bit-3 bit-2 bit-1 bit-0

Setting ISA-bus I/O Base Address for ECC in TO RNADO-31M

TORNADO-31IM DSP systems features software activated/deactivated on-boalatiemdacility, which is

known asECC emulation controller chip. Setting of ISA-bus 1/0O base address for on-B@@&¢ds performed

via ISA_ECC_BADDR_FRG flag register. Only three least significant bitd8A ECC BADDR_FRG flag

register are valid, and all other bits are ignored on writes and reads as zeroes. Available settings for
ISA_ECC_BADDR_FRG flag register are presented in table 2-11.

ISA_ECC_BADDR_FRG Flag Register (r/w)

0 0 0 0 0 ECC BA2 ECC BA1 | ECc BAO

bit-7 bit-6 bit-5 bit-4 bit-3 bit-2 bit-1 bit-0
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Table 2-11. ISA-bus I/O base address for on-board emulation controller (ECC) of TORNADO-31M.

ISA-bus I/O base address for ECC ISA-bus I/O address bit setting for
range for ECC ISA_ECC_BADDR_FRG flag
register
bit#2 bit#1 bit#0
ECC_BA2 ECC_BA1 ECC_BAO
ECC is disconnected from host ISA-bus; - 0 X X
attachment of external TI XDS510 or
MicroLAB’ MIRAGE-510DX emulator is
allowed
2 240H 240H ... 25FH 1 0 0
280H 280H ... 29FH 1 0 1
320H 320H ... 33FH 1 1 0
340H 340H ... 35FH 1 1 1
Note: 1. Highlighted configuration corresponds to host power on default setting.

2. This configuration is used as default by T3CC.EXE software utility.

CAUTION

Attachment of external TXDS510 or MicroLAB’ MIRAGE-510DX emulator to
TORNADO-31M is allowed only in case the on-board emulation controlé€Q) is either
not installed or is programmed as ‘disconnected’ from ISA-bus (see table 2-11).

Attachment of external TXDS510 or MicroLAB’ MIRAGE-510DX emulator to
TORNADO-31M while the on-board emulation controll&C) is active is strongly
prohibited and may result in damaging emulator anB(©€.

2.6 Parallel 1/0O Expansion Interface (PIOX and PIOX-16)
site of TORNADO-31

TORNADO-31 provides expansion of the on-board 1/0O facilities via parallel 1/O expansion interface
(PIOX/PIOX-16) site. PIOX/PIOX-16 is designed to carry compatible daughter-card motiole a
TORNADO-31 mainboard (see fig.1-1).

Typically, PIOX-16 daughter-card modules comprises of AD/DA and telecom daughter-card modules, wheree
PIOX daughter-card modules are DSP coprocessor modules.
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PIOX-16 daughter-card modules are compatible witif@IRNADO DSP systems anall TORNADO-E/EL
embedded DSP controllers, whereas PIOX daughter-card module aratibbenywith 32-bitTORNADO DSP
systems only.

Description

PIOX/PIOX-16 interfaces appear as either 4Mx32 (PIOX) or 64Kx16 (PIOX-16) I/O address sub-space of
TORNADO-31 on-board SB, and can be accessed by both the on-board TMS320C31 DSP and host ISA-bus
memory interface. PIOX/PIOX-16 include SB data/address buses, SB control signals, TMSBER 8h-

chip timers I/O pins and external interrupt inp@SP reset signal, and ISA-bus power supply lines.

PIOX-16 features 16-bit data and address buses with 16-bit data transfer cycles only, whereas PIOX is 32-bit
extension of PIOX-16 and features 32-bit data and 22-bit address buses and 8/16/32-bit data transfer cycles.

PIOX-16 appears as 64Kx16 address spacBQiRNADO-31 on-board SB, whereas PIOX appears as 4Mx32
address space of SB. Both PIOX and PIOX-16 interfaces provides generation of data ready signal using
dedicated”/OX_READY line and hardware minimum wait state generator.

Installation of PIOX/PIOX-16 Daughter- card M odules onto TO RNADO-31 Mainboard
Figure 2-6 shows installation of PIOX and PIOX-16 daughter-card module§ GR&NADO-31 mainboard.

FIOX TORNADD-31
Daugirbar-Cand Mosdubs Mainboard

SRR

Fig.2-6a. Installation of PIOX daughter-card module onto TORNADO-31 mainboard.
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/[ PIOX-X32 Connector j
( PIOX-16 Connector

[ TORNADO-31 Mainboard )

Fig.2-6b. Installation of PIOX-16 daughter-card module onto TORNADO-31 mainboard.

Access ing PIOX/PIOX-16 from TMS 320C31 DSP Environment

PIOX/PIOX-16 can be aessed by on-board TMS320C31 DSP when addressing the corresponding
PIOX/PIOX-16 area of TMS320C31 address space (see table 2-2).

Access ing PIOX/PIOX-16 from Host ISA-bus Memory Interface

PIOX/PIOX-16 can beaessed by host ISA-bus memory interface when PIOX/PIOX-16 SB address area is
selected by5B PAGE MAPPER MSB register from host ISA-bus I/O interface.

PIOX-16 Connector Pinout

TORNADO-31 on-board PIOX-16 connector is a high-density DDK 50-pin DHB-series dual-nmalde
connector with 0.05” pin pitch. Compatible PIOX-16 plugs for customer designed daughter-card modules ar
available from MicroLAB Systems upon request.

PIOX-16 connector pinout specification is presented at fig 2-7 whereas signal specifications are listed in tab
2-12.
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+5v 1 /\ 2 +5v
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PIOX_READY =2k 42 2o
RESET =23 A R0
45 46 ned
5y AL 15 1RO2
12y =22 20 1oy
-/

Fig.2-7. PIOX-16 connector pinout (top view).

Table 2-12. PIOX-16 signal description.

Signal name signal description
type
Address and Data Bus
A0..A15 o SB address bus.
DO0..D15 110 SB data bus.
Data Transfer Control
STB (0] Active low PIOX-16 data transfer strobe (Sﬁ=0).
WE o Active low PIOX-16 write enable signal (m =0).
m | Active low PIOX-16 data ready acknowledge (m =0) signal. Generated by

PIOX-16 module in order to match the PIOX-16 SB cycle timing with timing
requirements of memory and I/O devices used in PIOX-16 module. This input has pull-
up resistor.
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DSP Timers, Reset and Interrupt Requests
T™-0 11012 TMS320C31 DSP on-chip TIMER-0 and TIMER-1 control pins.
T™-1
RESET o) Active low reset signal ( RESET =0) for on-board TMS320C31 DSP.
IRO-0, IRQ-1, I Falling edge triggered interrupt request lines for the on-board TMS320C31 DSP with
IRO-2 the IRQ-0 having the highest priority. These inputs have pulled up resistors. Both
static and one-shot (with the pulse length longer than 50 ns) are allowed. Actual
TMS320C31 DSP external interrupt requests (INTO..INT2) will be generated on the
falling edge (1-0) of IRQ-0 .. IRQ-2 signals.
Power Supplies
GND Ground.
+5v +5v power (from ISA-bus).
+12v +12v power (from ISA-bus).
-5v -5v power (from ISA-bus).
-12v -12v power (from ISA-bus).

Note:

1. Signal type is denoted as the following: /- input, O - output, Z - high impedance.
2. All logical signal levels and load currents correspond to that for CMOS/TTL signals.

Signal levels for PIOX-16 interface signals correspond to that for the TTL signaldjptBma and/,,~-
0.3ma load currents.

PIOX Connector Pinout

TORNADO-62MX/67MX on-board PIOX connector comprises of the PIOX-16 connector and PIOX 32-bit
add-on connector. This allows accommodation of either PIOX-16 daughter-card module for high-spee

AD/DA/DIO applications or 32-bit PIOXOSP Coprocessor daughter-card module.

PIOX 32-bit add-on connector is a high-density DDK 30-pin DHB-series dual-nmaléeconnector with

0.05” pin pitch. Compatible PIOX-16 plugs for customer designed daughter-card modules are available fror

MicroLAB Systems upon request.

PIOX connector pinout specification is presented at fig 2-8. As a part of PIOX, the PIOX-16 signal
specifications are listed in table 2-12, whereas signal specifications for PIOX add-on connector are listed

table 2-13.
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PIOX add-on
Connector

PIOX-16
Connector

Fig.2-8. PIOX connector pinout (top view).

Table 2-13. PIOX 32-bit add-on connector signal description.

Signal name signal description
type
Address and Data Bus
Al6..A22 (0] Extra SB address lines.
D16..D31 /0 16-bit MSW of SB data bus.
Data Transfer Control
BYTE (0] Defines 8-bit (byte) SB data cycle ( BYTE =0). The byte selection signals BS0/BS1
define actual byte #0..#3 (byte #0 is LSB) inside 32-bit SB data word, which will be
selected with active STB  signal. If none of BYTE and W16 signals is active, then
current SB access cycle has 32-bit data format.
wi6 (0] Defines 16-bit (halfword) SB data cycle (W16 =0). The halfword selection signal W0

define actual halfword #0/#1 (halfword #0 is LSW) inside 32-bit SB data word, which
will be selected with active STB  signal. If none of BYTE and W16 signals is active,
then current SB access cycle has 32-bit data format.
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BSO Least significant bit of byte selection signals (BS0, BS1) for 8-bit SB data cycle. Valid
during valid BYTE =0 signal only.

BS1/WS Most significant bit of byte selection signals (BS0, BS1) for 8-bit SB data cycle
( BYTE =0) or 16-bit halfword selection signal (WS) for 16-bit SB data cycle ( W16 =0).

GND Ground.
+5v +5v power (from ISA-bus).
Note: 1. Signal type is denoted as the following: /- input, O - output, Z - high impedance.

2. All logical signal levels and load currents correspond to that for CMOS/TTL signals.

Signal levels for PIOX interface signals correspond to that for the TTL signalgjp#Bma and/,, =-0.3ma
load currents.

PIOX Data Transfer Cycles

PIOX interface site oTORNADO-31 supports 8/16/32-bit PIOX dataaess cycles. Particular type PIOX data
access cycle is defined B¥7E andwié PIOX signals as the following:

« { BYTE=0, wi6 =1} state corresponds tiyte (8-bit) PIOX data access cyc®election of particular
byte (#0..#3) within addressed 32-bit data word id performe®8g¢,(BS1) byte selection signals.

+ { BYTE=1, wi6 =0} state corresponds fi6-bit half-word PIOX data access cycielection of
particular 16-bit half-word (#0..#1) within addressed 32-bit data word id perform88 byV0
signals. SignaBSO0 is ignored.

« { BYTE=1, wi6=1} state corresponds 82-bit word PIOX data access cyc(8S0, BSI) signals
are ignored in this mode.

« {BYTE=0, w16 =0} state is reserved.

PIOX-16 Data Transfer Cycles

PIOX-16 interface site of ORNADO-31 supports 16-bit data transfer cycles only, and, therefore PIOX-16
connector does not contain data cycle definition signals.

Timing Diag ram for PIOX/PIOX-16

PIOX/PIOX-16 timing diagram is presented at fig.2-9. This data transfer timing is known as the industry
standard MOTOROLA mode and assumes usage of data strobe signal and write enable signal.
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Fig.2-9. Timing diagram of PIOX/PIOX-16 data transfer.

PIOX/PIOX-16 Data Ready Signal

TORNADO-31x on-board PIOX/PIOX-16 data ready controller can genes&eREADY data ready signal
for active SB bus master using one of four available modes, which is selecl@dRIYADO-31 on-board
DIP-switch SW2 (see fig.2-2) in accordance with table 2-14.

PX_XWS-0 provides direct translation 61/OX_READY signal from installed PIOX/PIOX-16 daughter-card
module toSB_READY signal without additional wait states added. This mode is standard for AD/DA/DIO
daughter-card modules.

Modes PX_XWS--1/2/3 add one, two or three extra hardware wait states correspondingly prior
PIOX_READY signal from installed PIOX/PIOX-16 daughter-card module is translate8BtoREADY
signal. These modes should be used with PIOX DSP coprocessor daughter-card modules, whlgh typic
utilizes dual-port memory for communication between host PIOX interface and on-rb&Rile
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Table 2-14. PIOX/PIOX-16 Data Ready Controller Operation Modes.

Mode button button description
SW2-1 SW2-2

PX_XWS-0 OFF OFF Direct translation of PIOX_READY signal from installed
PIOX/PIOX-16 daughter-card module to SB_READY signal
without additional wait states added.

PX_XWS-1 ON OFF Generated SB_READY data ready signal contains one extra
hardware wait state (the strobe’ signals length is at least 66
ns) and is further defined by the PIOX_READY signal.

PX_XWS-2 OFF ON Generated SB_READY data ready signal contains two extra
hardware wait states (the strobe’ signals length is at least
99 ns) and is further defined by the PIOX_READY signal.

PX_XWS-3 ON ON Generated SB_READY data ready signal contains three

extra hardware wait states (the strobe’ signals length is at
least 132 ns) and is further defined by the PIOX_READY
signal.

Notes:

1. Highlighted configuration corresponds to the factory setting.

CAUTION

TMS320C31 DSP on-chiPRIMARY BUS CONTROL REGISTER (@808064H) should

be set to the SWW field set to ‘00’ value for correct processing of PIOX data ready sigpal

when PIOX daughter-card module is installed. The value of WTCNT field has no meaffing.
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CAUTION

When TMS320C31 DSP afORNADO-31 accesses PIOX/PIOX-16 area while
PIOX/PIOX-16 daughter-card module is not installed, t6énh READY signal is not
generated.

In this case the TMS320C31 DSPT@®RNADO-31 will enter into infinite wait state if
TMS320C31 on-chif’RIMARY BUS CONTROL REGISTER (@808064H) is set to
00000500H, 00000600H, 00000700H or 00000500H values. In order to avoid this situgfion it
is recommended to set the SWW and WTCNT fields of TMS320C31 ontRildARY
BUS CONTROL REGISTER to SWW=10 and WTCNT=111 values correspondingly.

Physical Dimensions for PIOX/PIOX-16 Daughter- card M odules

Physical dimensions for PIOX and PIOX-16 daughter-card modules are presented at fig.2-10. This information
is intended for thos@ ORNADO customers, who need to design customized PIOX or PIOX-16 daughter-card
modules.

PIOX add-on PIOX-16 PIOX-16

c 1 c t 0.875" c t 0.875"
onnector onnector ‘ onnector ‘
e x| A A — @@0* [ |
| K i N winsuu“ | N \10.300“
I (- | il I i
,,,,,,,,,,,,,,,,,,,,, Pr—————————
. 2.250" . N 2.250"
8 - — € 8 — [
@ £ £ @ £
s o o s o
2.450
<
3.325"
5l & 5 &
3| 3 3 3
2R 2R
il - c| -
5 5
S S
S S
~ o~
0.125" 0.125"
> | >
Y & o122 A
A ] A
3.350" ﬂe # 2325
< )
2.450"
3.500
PIOX-16 connector: DDK DHB-Px50
A PIOX add-on connector: DDK DHB-Px30 B

Fig.2-10. Physical dimensions for PIOX (A) and PIOX-16 (B) daughter-card modules.

2.7 Serial I/O Expansion Interface (SIOX) sites

TORNADO-31x provide expansion of the on-board I/O facilities via serial 1/0 expansion interface (SIOX)
sites, which are designed to carry compatible SIOX and SIOX-bus daughter-card modules (see fig.1-1 and
fig.2-2). SIOX interface of TORNADO-31x is compatible with SIOX interfaces of afORNADO DSP
systems and stand-alo@f®@RNADO-E/EL/SX DSP controllers.
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Available SIOX/SIOX-bus daughter-card modules f6ORNADO DSP systems include a variety of
AD/DA/DIO daughter-cards for telecommunication,esph and audio signal processing, indabktand
instrumentation applications, and many more.

Description

Each SIOX site (SIOX-A and SIOX-B) comprises of signals for TMS320C31 DSP on-clapmset (S10-0),
timers (TM-0/TM-1) and external interrupts control (IRQ-0/IRQ-1/IRQ2), as welD&R reset signal and
ISA-bus power supply lines (fig.2-11).

SIOX-A
‘C31 Site Header

bsp j{E

SIO |¢ > <= 5100

IRQ -5v
™ -12v
RESET +5v
+12v

SI0OX-B
Site Header

IRQ
RESET
™

<= 510-0

-5v
-12v
+5v
+12v

Fig.2-11. SIOX sites connection diagram for TORNADO-31x.

A 4

Maximum data transfer speed for SIO-0 serial port of SIOX site§@RNADO-31 DSP systems is 15 Nits
when using DSP generated synchzation and is 11.5 Mbit/s when using external synchronization. Refer to
TMS320C3x DSP documéation for more details.

External analog and digital I/O signals for installed SIOX daughter-card modules should be attached via re:
panel of host PC.
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CAUTION

TORNADO-31x DSP systems feature two on-board SIOX sites (SIOX-A and SIOX-B)|
which have identical signals and are actually paralleled each other.

One can install either one standard SIOX daughter-card module into either of SIOX-} or
SIOX-B sites (so having totally one SIOX module f&@RNADO-31/31Z mainboard), or
can install SIOX-bus compatible daughter-card module into every SIOX-A and SIOX-B|sites
(so having totally up to two SIOX-bus modules pE@RNADO-31/31Z mainboard).

TORNADO-31M allows installation of only one SIOX/SIOX-bus module into either of off-
board SIOX-A or SIOX-B site depending upon host PC chassis used.

Installation of SIOX Daughter- card M odules onto TO RNADO-31x Mainboard

Figure 2-12 shows installation of SIOX daughter-card modules 6&M&NADO-31, TORNADO-31Z and
TORNADO-31M mainboards.

CAUTION

The on-board area for SIOX-B site BORNADO-31/31Z DSP systems is shared with thd
on-board area fotdECMX emulation control daughter-card module. Either SIOX-B or
UECMX daughter-card module can be installed och@RNADO-31/31Z mainboard.

TORNADD-IT SIDE-A
Mam boand Dweghbar-Card
Mo

UECHX | SI0K-B

Sitn Oaughter-Cad
Header [LEE Y

Fig.2-12a. TORNADO-31 mainboard with SIOX-A and SIOX-B daughter-card modules.
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Fig.2-12c. TORNADO-31Z mainboard with SIOX-A and SIOX-B daughter-card modules.
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Fig.2-12d. TORNADO-31Z mainboard with SIOX-A and UECMX daughter-card modules..

CAUTION
|into

TORNADO-31M allows only one SIOX daughter-card module being installed at a time
either of on-board SIOX-A or SIOX-B sites.

The horizontal SIOX-A site is used for installation of compatible SIOX daughter-car

module in case thEORNADO-31M mainboard is installed into the standard desktop P

with external peripherals connection via rear panel of PC chassis.
he

The vertical SIOX-B site is used for installation of compatible SIOX daughter-card mogjule

in case theFORNADO-31M mainboard is installed into industrial MicroPC chassis and
external peripherals connects via top panel of MicfoRBassis.
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SI0X-A
Daughter-Card
Module

s IO Signals
Connector

TORNADC-318
Mainbkoard

Fig.2-12e. TORNADO-31M mainboard with SIOX daughter-card module for installation into standard
desktop PC chassis.

110 Signals
Connector

510%-B
Dauvghter-Card —
Module

-MFH-_
Mainboard

Fig.2-12f. TORNADO-31M mainboard with SIOX daughter-card module for installation into industrial
MicroPCL chassis.

SIOX site connector

SIOX sites connector is an industry standard dual-row 20-pin female header with 0.1"x0.1” pin pattern. SIO’
connector pinout is presented at fig.2-13 and signal specifications are listed in table 2-15.
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40 or-
RQ-0 =(eTO O = IRQ-1
RQ-2 =7 0 O v RESET
T™-0 o O ™-1
DX0 =20  O+— pro
CLKX0 =il O CLKRO
FSX0 =240 O-—— FSRO
GND =240 O+ GND
-5v 4 0O O 3 +5v
12y =2 D= +12v

Fig.2-13. SIOX connector pinout (top view).

Table 2-15. SIOX signal specification.

SIOX signal name signal description
type

SIO-0 port control

DX0 0O/z Data, frame synchronization and serial clock signals for transmitter of SIO-0 port of SIOX
FSX0 1/10/Z site. These signals correspond to the TMS320C31 DSP on-chip serial port transmitter
CLKX0 11012 and are wired directly to its pins.

DRO | Data, frame synchronization and serial clock signals for receiver of SIO-0 port of SIOX
FSRO 1/10/Z site. These signals correspond to the TMS320C31 DSP on-chip serial port receiver and
CLKRO 11012 are wired directly to its pins.

DSP Timers, Reset and Interrupt Requests

T™-0 11012 TMS320C31 DSP on-chip TIMER-0 and TIMER-1 control pins.
T™-0
RESET o) Active low reset signal ( RESET =0) for on-board TMS320C31 DSP.
IRQ-0, IRQ-1 I Falling edge triggered interrupt request lines for the on-board TMS320C31 DSP with the
IRO-2 IRQ-0 having the highest priority. These inputs have pulled up resistors. Both static
and one-shot (with the pulse length longer than 50 ns) are allowed. Actual TMS320C31
DSP external interrupt requests (INTO..INT2) will be generated on the falling edge (1 - 0)
of IRQ-0..IRQ-2 signals.
Power Supplies
GND Ground.
+5v +5v power (from ISA-bus).

+12v +12v power (from ISA-bus).
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-5v

-5v power (from ISA-bus).

-12v

-12v power (from ISA-bus).

Note:

1. Signal type is denoted as the following: /- input, O - output, Z - high impedance.
1.  Alllogical signal levels and load currents correspond to that for CMOS/TTL signals.

Signal levels for SIOX interface signals correspond to that for the TTL signal$¢jptBma and,,=-0.3ma

load currents.

Physical Dimensions for SIOX Daughter- card M odules

Physical dimensions for SIOX daughter-card module are presented at fig.2-14. This information is intended fc
thoseTORNADO customers, who need to design customized SIOX daughter-card modules.

_ 0.700* |
SIOX
Connector _0.675" | max 0.200“ «
y e ———— T y
: R H‘V\ K I User
,,,,,,,,,,,, L Pin1 |3 " Installed
= ' Components
o |
- |
. |
E | (o] § |
~ ‘ - :
I
| |
0.350* | I !
> !
| N A !
4 |
A .
1.650 ... 3.000“
< 1/0 Signals

Connector

SIOX connector: 20-pin or 26-pin straight dual-row mail header
(0.025" Sq., 0.1“x0.1" pattern)

Recommended connector for Analog I/0: DDK DHA-RC14-R 122N
D

DK DHA-RC20-R122N
DDK DHA-RC26-R 122N

Fig.2-14. Physical dimensions for SIOX daughter-card modules.

2.8 Emulation Tools for TORNADO-31x

TORNADO-31x uses scan-path emulation technique in order to debug resident TMS320C31 DSF
environment and software.

Scan-path interface of TMS320C31 DSP is known as TI MPSD (modular port scan device), wimdands
the industry standard JTAG port, however allows connection of only one target TMS320C31 p#?SiDe
emulator channel. Compatible scan-path emulation tools, which can be useBORMMADO-31x are as the

following:

» external TI XDS510 and MicroLABMIRAGE-510DX universal MPSD/JTAG scan-path deators
* low-cost emulation controller chifgeCC) for TORNADO-31M, which plugs into the dedicated on-
board socket oiTORNADO-31IM mainboard
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* low-cost universal emulation control daughter-card moduEEGMX) for TORNADO DSP systems,
which plugs into the dedicated site B@RNADO-31/31Z. UECMX allows emulation of on-board
TMS320C31 DSP and also convelf®RNADO-31/31Z DSP system into universal etator for all
external TMS320 DSP if used with optional external buffer pod, which is aiiiplgwith MIRAGE-
510DX emulator.

e TIHLL Debuggers and GoDSP Code Composer IDE as the debugging environments for TMS320
DSPs, which run witfall of the dove emiator tools ECC, UECMX , TI XDS510 and MicroLAB’
MIRAGE-510DX universal scan-path emulators).

CAUTION

The MPSD scan-path ettation port of TMS320C3DSPallows connection of only one
TMS320C31 DSP per one MPSD dator channel and does not allow daisy-chaining as {{ is
available for JTAG based devices.

CAUTION

The DSP must be released from the ‘RESHatesand placed into the ‘RUN’ state prior
running TI C3x HLL Debugger or GoDSP C3x/C4x Code Composer IDE
(use-cr0 command line option of 3CC.EXE software utility).

It is recommended that tHe3CC. EXE software utility will be invoked with the- command
line option after the host PC power on and after any software trouble situation. This yill
guarantee that the DSRIMbe put into known state after tiESP wil be released from the
‘RESET’ state prior running the Tl C3x HLL Debugger ord&® C3x Code Composer IDH

On-board MPSD emulation path for TO RNADO-31/31Z boards

TORNADO-31/31Z on-board MPSD path is presented at figure 2-15 and comprises of TMS320C31 MPSD
emulator port, emulation multiplexer (E-MUXMPSD-IN connector (JP1) and connector site (JP5) for
UECMX universal emulation controller daughter-card module.
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HJPl
MPSD-IN
JP 5

'C31

DSP
MPSD

UECMX

Fig. 2-15. On-board MPSD emulation path of TORNADO-31/31Z,

TORNADO-31/31Z on-board emulation multiplexer (EMUX) switches TMS320Q@PSD emlator port
between external emulator altECMX emulator daughter-card module. Emulation multiplexer is controlled
either byT3CC. EXE software utility software foTORNADO-31x or by UECMXCC.EXE software utility for
UECMX emulator module.

The on-board MPSD-IN connector (JP1) should be used for connection to external MP@Dreminereas
UECMX emulator daughter-card module should plug into dedica@®BNADO-31/31Z on-boardUECMX
connector site (JP5).

UECMX is the low-cost replacement for external Tl XDS510 and MicroLABRAGE-510DX universal
MPSD/JTAG emilators, however it does not require exterhSD pod for connection td ORNADO-
31/31Z board via MPSD-IN connector. Instead, the on-boB@RNADO-31/31Z hardware provides direct
connection of thdJECMX MPSD port to the on-board TMS320C31 DSP in ce&CMX is installed and
configured for operation with on-board TMS32003%P.

UECMX might be also configured to connect to any external TMS320C2xx/C3x/C4x/C5x/C54x/C6x/C8x DSP
via optional MPSD (C3x) or JTAG (C2xx/C4x/C5x/C54x/C6x/C8x) pod, which also connects to target
external TMS320 DSP. The MPSD and JTAG podd4BICMX are the pods used with MicroLAB//IRAGE-
510DX emulator.

UECMX runs under the industry standard Tl HLL Debuggers and GoDSP Code Composer IDE. For mor
details abouUECMX emulator module refer toIRAGE-510DX/UECMX User’s Guide".

Using external MPSD emulator with TO RNADO-31/31Z board

In case external TI XDS510 or MicroLABYIRAGE-510DX MPSD/JTAG emiator is being used to debug
TORNADO-31/31Z on-board DSP environment, then this émar should be connected kMPSD-IN (JP1)
on-board connector GFORNADO-31/31Z as it is presented at fig.2-16.
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Fig. 2-16. Connection of external MPSD emulator to TORNADO-31/31Z board.

Using UECMX with TO RNADO-31/31Z

In case externaUECMX emulator daughter-card module fdORNADO emulator is being used to debug
TORNADO-31/31Z on-board DSP environment, thefECMX must plug into on-boartdECMX site (JP5) as
shown at fig.2-17 and configured for operation with on-b@®e.

DSP

MPSD

TORNADO-31/31Z
M

Fig. 2-17. Connection of UECMX to MPSD port of TORNADO-31/31Z on-board DSP.
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CAUTION

OnceUECMX is installed ontdf ORNADO-31/31Z mainboard and configured for
connection to MPSD port of on-board DSP, then the on-board hardware disconnectgjthe
MPSD-IN (JP1) connector from on-board MPSD-path.

In this case the external TI XDS510 or MicroLABIIRAGE-510DX emulator, which is
connected to MPSD connectbORNADO-31/31Z is ignored and its operation does not
effect the functionality ofORNADO-31/31Z board.

Using UECMX for emulation external TI TMS 320 DSPs

In caseUECMX is also considered to emulate external TMS320C2xx/C3x/C4x/C5x/C54x/C6REBxthen
optional MPSD (C3x) or JTAG (C2xx/C4x/C5x/C54x/C6x/C8x) pod is required, which connects between
UECMX and MPSD/JTAG port of target TMS320 DSP as it is presented at fig.2-18. The MPSD and JTAG
pods forUECMX are the pods used with MicroLAB//IRAGE-510DX emulator.

Selection of target MPSD/JTAG emation path forUECMX is performed either by 3CC.EXE software
utility software for TORNADO-31x or by UECMXCC.EXE software utility for UECMX emulator module
(see chapter 3 for details).

DSP
MPSD
y |

TORNADO-31/31Z RYIS647D4
] J |

Fig. 2-18. Using UECMX for emulation of external TMS320 DSP via optional MPSD/JTAG pod.

External DSP
System

JTAG
MPSD
connector

When UECMX is configured to emulate external TMS320C2xx/C3x/C4x/C5x/C54x/C6x/D8® via
optional MPSD or JTAG pod, then it runs under any of Tl C2xx, C3x, C4x, C5x, C54x, C6x, C8x HLL
Debuggers or any of Go DSP C2xx/C5x, C3x/C4x, C54x and C6x Code Composer IDE.
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CAUTION

OnceUECMX is installed ontaf ORNADO-31/31Z mainboard and configured to emulaté

external TMS320 DSP via optional MPSD or JTAG pod, then the on-board hardwafe

disconnectsJECMX from on-board MPSD path and configures the on-board MPSD patf for

connection to external TI XDS510 or MicroLABIIRAGE-510DX emulator viaMPSD-IN
(JP1) connector.

TORNADO-31M on-board MPSD-path

The on-board MPSD path of ORNADO-31IM (fig.2-19) comprises of MPSD-IN connector (JP1),
TMS320C31 DSP and theCC (emulation control chip, also known as TBC), which is installed into on-board

socket site (S6).
JP1
MPSD-IN
S6

C31 ECC

DSP
MPSD

Fig. 2-19. On-board MPSD path of TORNADO-31M.

MPSD-IN connector (JP1) should be used for connection of external TI XDS510 or MicraUARBAGE-
510DX MPSD emitator, and is paralleled with optional on-bo&@C.

CAUTION

If TI XDS510 or MicroLAB’ MIRAGE-510DX universal scan-path emulator is being use
with TORNADO-31M, then the emulation controller chif€C) must be switched off using
T3CC.EXE software utility, and vise-versa.

In caseTORNADO-31M is used inside the closed computer package, or external TI XDS510 or MicroLAB’

MIRAGE-510DX universal MPSD/JTAG enhator is not available, then option&ICC (emulation controller
chip, also known as TBC) is recommended for emulatiohQRNADO-31M on-board TMS320C31 DSP.
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ECC is a low-cost replacement for external Tl XDS510 and MicroLABIRAGE-510DX universal
MPSD/JTAG emlators and installs into the dedicated S6 sockeT@RNADO-31M mainboard ECC does

not require external MPSD pod for connectionf@ORNADO-31M board via MPSD-IN connector. Instead,
the on-boardTORNADO-31M hardware provides direct connection of tB€C MPSD port to the on-board
TMS320C31 DSP in cageCC is installed.ECC runs under the industry standard Tl C3x HLL Debugger and
GoDSP C3x/C4x Code Composer IDE.

Using external MPSD emulator with TO RNADO-31M

If external TI XDS510 or MicroLAB' MIRAGE-510DX MPSD/JTAG emlator is being used to debug
TORNADO-31M on-board TMS320C31 DSP environment, then thislatoumust connect to the dedicated
on-board MPSD-IN connector (JP1) 6ORNADO-31M mainboard (fig.2-20).

MPSD
| Pod Dl

:B JTAG Emulator
L DSP
MPSD

TORNADO-31M
[ R

XDS-510 (TI)
MIRAGE-510D (MicroLAB Systems)

Fig. 2-20. Connection of external MPSD emulator to TORNADO-31M.

CAUTION

If TI XDS510 or MicroLAB® MIRAGE-510DX universal scan-path emulator is being usgfl
with TORNADO-31M, then the emulation controller chiE©C) should be switched off
using T3CC.EXE software utility.

Connection of external XDS510 aMIRAGE-510DX emulators to th§ ORNADO-31M

on-board MPSD-IN connector whilECC is installed and is configured to connect to the qp-

board TMS320C31 DSP is strongly prohibited and may resulinmadie of eitheECC or
external XDS510 antM/IRAGE-510DX emulators.
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Using ECC for emulation the TO RNADO-31M on-board TMS320C31 DSP

In caseECC is being used to emulattORNADO-31M on-board DSP, thekCC should be installed into
dedicated S6 socket dFORNADO-31M mainboard and activated and allocated into host PC-bus 1/0 address
space using 3CC.EXE software utility, which is included with thEORNADO-31M board (see chapter 3 for
details).

ECC DSP

MPSD

TORNADO-31M
I

Fig. 2-21. Connection of ECC to MPSD port of TORNADO-31M on-board DSP.

CAUTION

OnceECC is installed and activated, then exterKBIS510 orMIRAGE-510DX emulator
should be disconnected from the MPSD-IN connectdf@RNADO-31M.

Connection of external XDS510 aMIRAGE-510DX emulators to th§ ORNADO-31M

on-board MPSD-IN connector whilECC is installed and is configured to connect to the qp-

board TMS320C31 DSP is strongly prohibited and may resulinmadie of eitheECC or
external XDS510 antM/IRAGE-510DX emulators.

2.9 Software Development Tools

TORNADO-31x is based around TMS320C31 DSP, which is an industry standard DSP and is supported by a
variety of software development tools, real-time multitasking tdoP algorithm development tools, and
application specific function libraries from multipl& party vendors.

Compilers and Debuggers

Software development fof ORNADO-31x is supported by Tlwww.ti.com TMS320 Floating-Point DSP
Optimizing C Compiler andssembly Language Tools.

Debugging of TMS320C31 DSP resident softwarefGHRNADO-31x is supported by TlI C3x HLL Debugger
(www.ti.com and C3x/C4x Code Composer IDE from GoDSP Compavgo-dsp.corp Both debuggers
require either on-board optional emulation controller cli@€) installed for TORNADO-31M or UECMX
emulation control daughter-card module installedFORNADO-31/31Z.
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Hypersignal RIDE Visual DSP Algorithm  Development and Simulation Tool

TORNADO-31x DSP systems are supported by DSP algorithm development tools from Hyperception Inc
(www.hyperception.com which comprise from Hypersignal Block Diagram, Hypersignal RIDE, Code
Generator tools, Happl stand-alone application generator, application specific function libraries and more
Hypersignal RIDE is the visual real-time integra28P algorithm development and silation environment

for Windows 95/NT, and allows design entry using high-level function blocks (FIR, FFT, math, etc). The
designed DSP algorithm is compiled and loaded ihn@RNADO-31x during design process in order to
evaluate the algorithm parameters for real-time execution and to benefit from floating-point performance c
TORNADO-31x DSP systems.

Real-time Multitask ing Op erating Systems (RTOS)

TORNADO-31x are supported by multiple industry standard RTOS tools, which provide multitasking
capabilities for user applicatiddSP software:

*  VIRTUOSO from Eonic Systems Inafww.eonic.comis an industry standard high-performance
RTOS and provides full feature multitasking supp®fRTUOSO is rated as the best and highest-
performance RTOS for DSP. It comes standard with d¢htpesfor host file, keyboard and display
I/O from DSP environment vilORNADO-31x host ISA-bus interface, and is available with a wide
selection of function libraries for DSRath, matrix, 2D, etc. computations.

e NUCLEUS PLUS from Accelerated Technology Ineajw.atinicleus.comis an industry standard
single-processor high-performance RTOS and provides full feature multitasking support. Although
NUCLEUS PLUS is positioned as one of the best RTOS for industrial single-CPU applications and
supports virtually any CPU available on the market, is also sudpSRsand provide many benefits
against other RTOS tools. It features low cost, comes standard with source codes and is royalty free.
NUCLEUS PLUS also provides many application specific options, includitéCLEUS FILE,
NUCLEUS NET, NUCLEUS DBUG+ and many more, which also come with source codes.

« SPOX from Spectron Microsystems Inanfw.s@ctron.comwas the first industry standard RTOS
for DSP that provides niitasking support. It is available with a selection of function libraries for
DSP,math, matrix, etc. computations.

Application Softw are Tools

Application specific tools foTORNADO-31x DSP system include a variety of function libraries for DSP,
math, vector, image, etc computation, as well as function libraries for vocoder/fax/modem applications an
audio multimedia.
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Chapter 3. Installation and Configuration

This chapter includes instructions for configuring and installatioR@RNADO-31x DSP systems into host
ISA-bus PC.

3.1 Setting I/0O Base Address for Host ISA-bus 1/O
Interface

You have to setup ISA-bus I/O base address for host ISA-bus 1/O interfa@®RNADO-31x prior
installation of TORNADO-31x board into ISA-bus slot of host PC. This procedure should be done while host
PC power is switched off.

I/O base address for host ISA-bus 1/O interfacd @RNADO-31x is configured by means of on-board DIP-
switch SW1 (see fig.A-1) in accordance with configuration setting in table 2-5.

CAUTION

When setting 1/0 base address for host ISA-bus 1/O interface be sure to check 1/0 tﬂse
address for other hardware installed in your host PC in order to avoid I/O address cornflicts
on ISA-bus.

TORNADO-31x is shipped from factory with I/O base address for host ISA-bus 1/O interface in accordance
with default settings from table 2-5.

3.2 Setting Interrupt Request Line for Host PC

Setting of host PC interrupt request line is optional procedure@stNADO-31x and should be performed in
accordance with requirements of application software that you use togetheT@RWADO-31x. This
procedure should be done while host PC power is switched off.

Setting of host PC interrupt request line is provided via on-board host PC interrupt request jumper J1 (s
fig.A-1). See section 2.5 for details abolUDRNADO-31x host PC interrupt supporf ORNADO-31x is
shipped from factory without PC interrupt request jumper installed.
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CAUTION

When setting host CPU interrupt request line be sure to check interrupt requests for fther
hardware installed in your host PC in order to avoid interrupt request conflicts on ISA{bus.

3.3 Installation of TORNADO-31x Mainboard into Host
PC

After I/O base address for host ISA-bus 1/O interfacd ©@RNADO-31x has been configured and host PC
interrupt request line has been setup, you can now inRERNADO-31x board into 16-bit ISA-bus slot of
host PC and screw on-boafdRNADO-31x mounting bracket to rear panel of host PC. Afterthat, you can
safely switch on power of host PC and load operating system of your PC.

3.4 Configuring Memory Base Address for Host ISA-
bus Memory Interface

After TORNADO-31x has been installed into PC, PC power has been switched on, and PC operating system
(DOS or Windows) has been loaded, you can proceed with configuring ISA-bus memory base address for host
ISA-bus memory interface SFORNADO-31x.

It is recommended to usEBXCC.EXE software utility for configuring ISA-bus memory base address for host
ISA-bus memory interface SFORNADO-31x at DOS prompt.

Setting host PC softw are environment for access ing host ISA-bus memory interface of
TORNADO-31x

Prior you will start working withTORNADO-31x host ISA-bus memory interface, you have to configure host
PC software environment in accordance with table 2-3 in order it can properly communicate with host ISA-bus
memory interface oTORNADO-31x.

If memory base address GIORNADO-31x host ISA-bus memory interface should be seD&00H hex
value, then this requires including the following line into CONFIG.SYS file of host DOS or WINDOWS
operating system:

Device=C:\DOS\EMM386.EXE noems x=D800-DFFF
or
Device=C:\WINDOWSIEMM386.EXE noems x=D800-DFFF

The "x=D800-DFFF" option for theEMM386.EXE memory driver inform&EMM386.EXE memory driver to
reserve the8000H..DFFFFH UMB area, so it will might be used for communication Wit@RNADO-31x
host ISA-bus memory interface.
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Should you need to set different memory base addreS©®BNADO-31x host ISA-bus memory interface in
accordance with table 2-3, then you should setup approprateption for EMM386.EXE memory driver in
CONFIG.SYS file. Please refer to docurtegion forDOS and WINDOWS opeting system for details.

CAUTION

In case you have PCI PnP cards with UMB mapped memory-based PCI host interface ffabove
640KB and below 1MB of PC memory address space) installed into your PC along wjith
TORNADO-31x board(s), then you have to reserve appropriate UMB area space f
TORNADO-31x host ISA-bus memory interface via host PC build-in PCI BIOS on PC Hgot.

Setting Memory Base Address for Host ISA-bus Memory Interface

You have to invokel3CC.EXE software utility with-imXXXXX command line option in order to setup ISA-
bus memory base address for host ISA-bus memory interfacEBOBNADO-31x at DOS prompt in
accordance with table 2-3.

The following example set88000H memory base address for host ISA-bus memory interfac©BINADO-
31x:

T3CC -imD8000

In case 1/0O base address of host ISA-bus I/O interfad@®O&*NADO-31x differs from default value specified
in table 2-5, then you have also specifXXX command line option (whet¥XX denotes I/O base address of
host ISA-bus I/O interface fof ORNADO-31x) in DOS canmand line when invoking3CC.EXE software
utility.

The following example shows how to invoKE8SCC.EXE software utility for TORNADO-31x DSP system
with 1/0 base address for host ISA-bus 1/O interface being configured to 300H value:

T3CC -imD8000 -ip300

Switching Off Host ISA-bus Memory Interface

The following example shows how to switch off host ISA-bus memory interfacdBORNADO-31x DSP
system:

T3CC -im0
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CAUTION

When setting memory base address for host ISA-bus memory interfaces be sure to (ﬂeck
memory base address for other hardware installed in your host PC in order to avoid mgmory
address conflicts on ISA-bus.

3.5 Installation of SRAM banks

TORNADO-31x comes standard with one SRAM memory bank installed and allows expansion of on-board
SRAM using memory components as listed below (see section 2.2 and Appendix-A for more details):

» TORNADO-31 allows installation of up to 2Mx32 Ows of the on-board SRAM, which comprises of
four SRAM banks (#0..#3). Each SRAM bank is designed to carry one plug-in SRAM/PLCC chip.

» TORNADO-31Z allows installation of up to 1Mx32 Ows of the on-board SRAM, which comprises of
two SRAM banks (#0..#1). Each SRAM bank is designed to carry one plug-in SRAM/PLCC chip.
SRAM bank #0 can also carry four SRAM/DIP chips in order to provide small on-board SRAM
capacity 8K..128Kx32 and to reduce memory cost in case high-density on-board memory is not
required for user DSP appditions.

» TORNADO-31M allows installation of up to 1Mx32 Ows of the on-board SRAM, which comprises
of two SRAM banks (#0..#1). Each SRAM bank is designed to carry one plug-in SRAM/PLCC chip.

CAUTION

In case several SRAM banks are installedf@RNADO-31x DSP system, theall SRAM
banks should have identical SRAM/PLCC chips installed.

CAUTION

You cannot install both SRAM/PLCC chip and SRAM/DIP chips simultaneously into SHAM
bank #0 of TORNADO-31Z.

Installation of SRAM/PLCC Chips into SRAM Banks

SRAM banks of TORNADO-31x DSP systems are designed to accommodate high-density
64K/128K/256K/512Kx32 SRAM/PLCC chips with 15ns datecess time and in 68-pin PLCC package
(fig.3.1).
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Fig.3-1. SRAM/PLCC chip for TORNADO-31x.

SRAM/PLCC chips can be installed into SRAM banks sockets S1..SACS®NADO-31x mainboard (see
fig.A-1 and fig.3-2).

CAUTION

In case several SRAM banks are installedf@RNADO-31x DSP system, theall SRAM
banks should have identical SRAM/PLCC chips installed.

CAUTION

You have to match correct orientation of SRAM/PLCC chips when installing SRAM/PUCC

chips into SRAM banks sockets GIORNADO-31x mainboard. If you do not match correq

orientation of SRAM/PLCC chips you can damage SRAM/PLCC modules and/or of
TORNADO-31x on-board hardware.
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Fig.3-2a. Installation of SRAM/PLCC chip into the SRAM bank socket on TORNADO-31 mainboard.
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Fig.3-2b. Installation of SRAM/PLCC chip into the SRAM bank socket on TORNADO-31Z
mainboard.
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Fig.3-2c. Installation of SRAM/PLCC chip into the SRAM bank socket on TORNADO-31M
mainboard.

After SRAM/PLCC chips have been installed into SRAM bankg GRNADO-31x mainboard, then the on-
board jumper set J2, which defines on-board SRAM banks size, must be configured to meet SRAM/PLC
chips capacity (see table 3-1). This is required to have continuous memory address space for all SRAM bank:

Table 3-1a. SRAM bank size for TORNADO-31.

SRAM/PLCC SRAM bank installed jumpers
chip type size from J2 jumper set
EDI8L3264 64Kx32 J2/A-1, J2/B-1
EDI8L32128 128Kx32 J2/A-2, J2/B-2
EDI8L 32256 256Kx32 J2/A-3, J2/B-3
EDI8L32512 512Kx32 J2/A-4, J2/B-4
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Table 3-1b. SRAM bank size for TORNADO-31Z/31M.

SRAM/PLCC SRAM bank installed
chip type size J2 jumper
EDI8L3264 64Kx32 J2-1
EDI8L32128 128Kx32 J2-2
(TORNADO-312/31M)
SRAM/DIP chips are
installed in SRAM bank #0
(TORNADO-31Z only)
EDI8L32256 256Kx32 J2-3
EDI8L32512 512Kx32 J2-4

Installation of SRAM/DIP Chips into SRAM Bank #0 of TO RNADO-31Z

Along with installation of SRAM/PLCC chips into SRAM banks #0 and #T@RNADO-31Z DSP system,
SRAM bank #0 can also accommodate four SRAM/DIP chips in order to have small 8K..128Kx32 on-board
SRAM capacity thus reducing memory cost for those DSP apiglics, which do not require high-density on-
board memory.

CAUTION

bank #0 of TORNADO-31Z.

You cannot install both SRAM/PLCC chip and SRAM/DIP chips simultaneously into SH

AM

Compatible SRAM/DIP chips are the industry standard 8K/32K/64K/128Kx8 SRAM chips eddssatime
15ns. The package must be either DIP-28 (8K/32Kx8) or DIP-32 (64K/128Kx8) with the package width of 300

MIL.

When installing SRAM/DIP chips into SRAM bank #0lORNADO-31Z, then four
SRAM/DIP chips should be installed simultaneously into sockets S5-1..S5-4 of SRAM

CAUTION

#0 in order to provide (see fig.A-1 and fig.3-3).

lank
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CAUTION

You have to match correct orientation of SRAM/DIP chips when installing SRAM/DIP cfjips

into sockets S4..S8 GFTORNADO-31Z on-board SRAM bank #0. If you do not match

correct orientation of SRAM/DIP chips, you can damage SRAM/DIP chips and/or
TORNADO-31Z on-board hardware.

SRAM/DIP SRAM/DIP
Chip Chip

SRAM/DIP SRAM/DIP
Chip Chip

Fig.3-3. Installation of SRAM/DIP chips into sockets S4..S8 of TORNADO-31Z on-board SRAM
bank #0 (A: - installation of SRAM/DIP chips in DIP-28 package; B: - installation of SRAM/DIP
chips in DIP-32 package).

When installing SRAM/DIP chips into sockets S4..S8 of SRAM bank #0, you have to configure on-board
TORNADO-31Z hardware to recognize those SRAM/DIP chips correctly by means of on-board jumper J3 in
accordance with table 3-2 and fig.A-1.

Table 3-2. Setting SRAM/DIP chips type for SRAM bank #0 of TORNADO-31Z.

SRAM DIP chips type for SRAM bank #0 jumper J3
8Kx8 15ns (DIP-28) 1-2
32Kx8 15ns (DIP-28) 2-3
64Kx8 15ns(DIP-32)
128Kx8 15ns (DIP-32)

Note: 1. Highlighted configuration corresponds to default factory settings.
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CAUTION

When installing SRAM/DIP chips into sockets S4..SFORNADO-31Z on-board SRAM
bank #0, you have to set the on-board SRAM banks size to 128Kx32 by means of jumper set
J2 in accordance with table 3-1b.

3.6 Installation of UECMX Daughter-card Module onto
TORNADO-31/31Z Mainboard

You have to instalUECMX module as a daughter-card module (see fig.1-1) into the dedicated on-board site
connector JP5 ofORNADO-31/31Z mainboard (see fig.1-1 and fig.A-1).

CAUTION

Once you install th&/ECMX daughter card module onto ti®@RNADO-31/31Z
mainboard, you cannot use SIOX-B site for installation of SIOX daughter-card modulgs.

In order to installUECMX module ontoTORNADO-31/31Z mainboard you have to follow the instructions
below (see fig.3-4):
» switch off power of host PC and remoV®RNADO-31/31Z board from ISA-bus slot
* slantUECMX module
* insert the on-module connector for active buffer pod into the corresponding holeli@RMADO-
31/31Z mounting bracket
* plug in theUECMX male header into the dedicated female site connector JPORBNADO-
31/31Z mainboard
* set ISA-bus I/O base address for tHeCMX module using the on-module DIP-switch in accordance
with “MIRAGE-510DX/UECMX User’s Guide”.
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( UECMX Module )

UECMX On-module
Connector for
Active Buffer Pod

[Site Header for UECMX Module ]

Moving Direction for

[Installation of UECMX Module J

Fig.3-4. Installation of UECMX module onto the TORNADO-31/31Z mainboard.

UECMX can connect both to the on-board TMS320C31 DSP and to any external
TMS320C2xx/C3x/C4x/C5x/C54x/C6x/C8x DSP via optional MPSD or JTAG pod.

Configuring UECMX to connect to MPSD port of on-board TMS ~ 320C31 DSP

After power-on,UECMX connects to MPSD port of on-board TMS320C31 DSP. You do not need to use any
external MPSD pod for this configation in order to debug on-boaldEP environment.

If you need to configurdJECMX to connect to MPSD port of on-board TMS320C31 DSP after it was
configured to emulate external TMS3R&P, then you should uge8CC.EXE or UECMXCC.EXE software
utility with ‘ -ef command line option.

If UECMX is allocated at the 1/0O base address, which differs from default 240H 1/0O base address, then yc
have to use-gpXXX command line option forT3CC.EXE utility and ‘-pXXX' command line option for
UECMXCC.EXE utility in order to specify I/O base address f&a/ECMX (refer to ‘MIRAGE-
510DX/UECMX User’s Guide” for details).

The following example configurddECMX, which is allocated at 280H 1/O base address, to conn&tP&D
port of on-board TMS320C31 DSP:

T3CC -ei -ep280
UECMXCC -ei -p280
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Using UECMX for emulation of external TMS 320 DSP

If you want to useJECMX to emulate external TMS320C2xx/C3x/C4x/C5x/C54x/C6x/OSP, you have to
use optional MPSD (C3x) or JTAG (C2xx/C4x/C5x/C54x/C6x) external pod for connection between the
UECMX and target TMS320 DSP.

In order to configure th&/ECMX to connect to external TMS320 DSP, you can use eifl3&C.EXE or
UECMXCC.EXE software utilities with ‘ex' command line option and theepXXX' command line option
for T3CC.EXE utility and ‘-pXXX' command line option fo JECMXCC.EXE utility in order to specify /O
base address faAvECMX (refer to ‘MIRAGE-510DX/UECMX User's Guide” for details), which differs from
default 240H I/O base address.

The following example configure) ECMX, which is allocated at 280H I/O base address, to connect to
external TMS320 DSP via optional external buffer MPSD or JTAG pod::

T3CC -ex -ep280
UECMXCC -ex -p280

3.7 Installation of Emulation Controller Chip ( ECC) onto
TORNADO-31M Mainboard

Installation of emulation controller chiiCC) into the dedicated socket S6 BORNADO-31M board should
be performed while host PC power is off.

Installation of ECC

In order to install emulation controller chigE@€C) into the S6 socket ontdORNADO-31M board follow
recommendations below (see fig. 3-5):
» switch off power of host PC
*  removeTORNADO-31M board from host PC ISA-bus slot
» takeECC by your fingers in such way that its front (labeling) surface is turned to you
* adjustECC to be parallel to the surface of the corresponding S6 PLCC-44 sock&@fRNADO-
31M board
* rotateECC in such way, that the key corner of its PLCC-44 package would match the corresponding
corner of on-board S6 PLCC-44 socket
» safely insertECC into on-board S6 PLCC-44 socket
» safely plug and fixECC in the on-board S6 PLCC-44 socket
* install TORNADO-31M install into 8-bit ISA-bus slot of host PC
» switch on power of host PC
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ECC
Emulation
Controller Chip

Pin #1 Key
ECC SocketKey
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Socket for
ECC

(TORNADO-31M Mainboard |

Fig.3-5. Installation of emulation controller chip (ECC) onto TORNADO-31M board.

Setting I/O Base Address for ECC

You have to invoker'3CC.EXE software utility with-epXXX command line option in order to activéf€C
and allocate it at ISA I/O base address in accordance with table 2-11.

The following example activatdsCC and allocates it default 240H at ISA 1/O base address:
T6CC -ep240

In case I/O base address of host ISA-bus I/O interfacdBOBRNADO-31M differs from the default value in
table 2-5, then you have also specify #XXX command line option (wheréXX denotes I/O base address of
host ISA-bus 1/O interface fof ORNADO-31M) when invokingT3CC. EXE software utility.

The following example shows how to activeB€C and allocate it at default 240H I/O base address for
TORNADO-31M DSP system, which is configured at 300H ISA-bus 1/0O base address for its host ISA-bus 1/O
interface:

T6CC -ep240 -ip300

Switching ECC Off and Deallocating it from ISA-bus I/O Address Space
The following example shows how to switch B€C and deallocate it out from ISA-bus I/O address space:
T3CC -ep0
T3CC -ep0 -ip300
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CAUTION

When setting 1/0 base address E£C be sure to check I/O base address for other hardyare
installed in your host PC in order to avoid I/O address conflicts on ISA-bus.




Chapter 4. Ultility Software 81

Chapter 4. Utility Software

This chapter contains description of utility software T@RNADO-31x DSP system.

4.1 TORNADO-3x Control Center (T3CC.EXE)

T3CC.EXE (“TORNADO-3x Control Center”) software utility program is tli®0S conmand line control
software tool for allTORNADO-3x DSP systems, which provides easy and powerful user control over
TORNADO-3x hardware.

T3CC.EXE utility features the following functionality:
» display and sets registers BORNADO-31x host ISA-bus I/O interface
* configuresTORNADO-31x host ISA-bus memory interface
* reads/writes to on-board SB resources (SRAM and PIOXJ@RNADO-31x host ISA-bus
memory interface
» configuresUECMX andECC.

T3CC.EXE utility should be invoked fror®OS prompt with up to ten oamand line options:
T3CC [-option1] [-optionZ] [-option3] ...

Each command line option corresponds to spe@®&RNADO-31x hardware control operation. The following
is a list of available command line options BCC.EXE utility. Some command line options are specified
with reserved command line options in brackets, which correspond to command line opti6EMEXE
utility for old TORNADO-31x DSP systems rev.1A/1B, and are provided for catibpity purposes.

System Control via CONTROL REGISTER

-c (-cd) Display current contents @ONTROL REGISTER.

-cc (-ccd) Display current setting for host SB data cycle format, which is specified by
{SB_CCL-0,SB_CCL-1} bit field of CONTROL REGISTER.

-ccb Set 8-bit (byte) format for host SB data cycle. Corresponds to setting of
{SB_CCL-0,SB_CCL-1} hit field of the CONTROL REGISTER to the
{0,0} state.

-cch Set 16-bit (halfword) format for host SB data cycle. Corresponds to setting
of {SB_CCL-0,SB_CCL-1} hit field of CONTROL REGISTER to the
{1,0} state.

-ccw Set 32-bit (word) format for host SB data cycle. Corresponds to setting of
{SB_CCL-0,SB_CCL-1} bit field of CONTROL REGISTER to the
{0,1} state.

-cg (-cgd) Display current state &B_GLOCK bit (global SB locking by host ISA-

bus memory interface) @ONTROL REGISTER.
-cgo ClearSB_GLOCK bit of CONTROL REGISTER and unlock SB.
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-cgl

-cl (-cld)

-clo
-cll

-cie (-cied)

-cie0

-ciel

-cim (-cimd)

-cim0

-cim1

-cr (-crd)

-cr0

-crl

Flag Registers Control

-fsr
-fsrxX

-fr

-frXX

-frs (-fd)

SetSB_GLOCK bit of CONTROL REGISTER for immediate active SB
locking.

Display current state o5B_LOCK bit (SB locking by host ISA-bus
memory interface) f€CONTROL REGISTER.

ClearSB_LOCK hit of CONTROL REGISTER and unlock SB.

SetSB_LOCK hit of CONTROL REGISTER and issue active SB locking
during nearest SB access from host ISA-bus memory interface.

Display current state §8_ERROR_IE bit (host interrupt enable on SB
error) of CONTROL REGISTER.

Clear SB_ERROR_IE bit of CONTROL REGISTER and disable host
interrupts on SB error.

Set SB_ERROR_IE bit of CONTROL REGISTER and enable host
interrupts on SB error.

Display current state @fflH_RQ_IE bit (host interrupt enable on requests
from TMS320C31 DSP) cfONTROL REGISTER.

Clear MH_RQ_IE bit of CONTROL REGISTER and disable host
interrupts on requests from TMS320C31 DSP.

Set MH_RQ_IE bit of CONTROL REGISTER and enable host
interrupts on requests from TMS320C31 DSP.

Display current state of reset signal for TMS320a3%P, which is
specified byM_GO bit of CONTROL REGISTER.

Remove reset signal for TMS320C31 DSP, i.e. put DSP into “Ruig.s
This option setd/ GO bit of CONTROL REGISTER.

Apply reset signal for TMS320C31 DSP, i.e. put DSP into “RESstate.
This option clear$/_GO bit of CONTROL REGISTER.

Display contents oFLAG SELECTOR REGISTER.

Select flag register XX (hex), i.e. load XX 8-bit hex data intoFLAG
SELECTOR REGISTER.

Display contents of currently selected flag register (dispRYAG
STATUS REGISTER). The number of currently selected flag register is
defined by the contents 61 AG SELECTOR REGISTER.

Loads XX 8-bit XX hex data into the currently selected flag register (load
FLAG CONTROL REGISTER). The number of currently selected flag
register is defined by the contentsFtfAG SELECTOR REGISTER..

Display contents o6YS_STATUS_FRG flag register.



Chapter 4. Ultility Software

83

fe (-fed)

-fe0

-fb (-fbd)

-fh (-fhd)

-fho
-fm1

-frdi

SB Access Control
-ba (-bad)

-balXXXXXX

-bdSA,EA

-bdSA@bS,EA@bE

-bdSA@hS,EA@hE

Display current state o6B_ERROR flag from SYS_STATUS _FRG
flag register.

Clear SB_ERROR flag, i.e. write toCLEAR_SB_ERROR_FRG flag
register.

Display current state o6B_ACK flag from SYS_STATUS_FRG flag
register.

Display current state oMH_RQ flag from SYS_STATUS_FRG flag
register.

ClearMH_RQ flag, i.e. write totCLEAR_MH_RQ_FRG flag register.

Generate interrupt request to TMS320C31 DSP, i.e. write to
SET_HM_RQ_FRG flag register.

Display TORNADO-31x device ID, i.e. display contents of
DEV_IDO FRG andDEV_ID1_FRG flag registers.

Display contents oSB PAGE MAPPER register that defineSMP SB
base address for host-to-SB access.

Load SB PAGE MAPPER register with theSMP SB base address that
corresponds t&XXXXXX hex SB address of 32-bit SB data word.

Display SB data in 32-bit data format. TB& and EA parameters specify
hex SB starting and ending addresses of 32-bit SB data words
correspondingly. Final contents 8B PAGE MAPPER register will be

set to theSMP SB base address that correspondsAaddress.

Display SB data in 8-bit (byte) data format. TBA and EA parameters
specify hex SB starting and ending addresses of 32-bit SB data words
correspondingly wheredsS and bE parameters specify byte offsets (0..3)
inside the 32-bit starting and ending data words correspondingly. Final
contents ofSB PAGE MAPPER register will be set to th6MP SB base
address that correspondsHd address.

Display SB data in 16-bit (halfword) data format. Tis and EA
parameters specify hex SB starting and ending addresses of 32-bit SB data
words correspondingly wheredsS and hE parameters specify halfword
offsets (0..1) inside the 32-bit starting and ending data words
correspondingly. Final contents 8B PAGE MAPPER register will be

set to theSMP SB base address that correspondsAaddress.

-bWAAAAAA, XXXXXXXX Write 32-bit XXXXXXXX hex data word alAAAAA hex SB address. The

AAAAAA parameter defines SB address of 32-bit SB wo8B PAGE
MAPPER register will be set to theSMP SB base address that
corresponds t&AAAAAA address.
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-bWAAAAAA@DLS, XX

-bWAAAAAA@IS, XXXX

Write 8-bit XX hex data intabS-th byte (0..3) of 32-bit SB data word at
AAAAAA hex SB addressSB PAGE MAPPER register will be set to the
SMP SB base address that correspondSA4AAA address.

Write 16-bit XXXX hex data (halfword) int&nS-th halfword (0..1) of 32-

bit SB data word atAAAAAA hex SB addressSB PAGE MAPPER
register will be set to the&SMP SB base address that corresponds to
AAAAAA address.

Setting I/O and Memory Base Addresses for Host ISA-bus Interface

-im

-ImXXXXX

-im0

-ipXXX

UECMX and ECC Control
-epXXX

Display ISA-bus memory base for host ISA-bus memory interface of
TORNADO-31x in accordance with table 2-3 (display and interprete
contents ofSA_MI_BADDR_FRG flag register).

Set XXXXX hex ISA-bus memory base address for host ISA-bus memory
interface of TORNADO-31x in accordance with table 2-3 (load
ISA_MI_BADDR_FRG flag register). If T3CC.EXE utility is invoked

with -bd or -bw command line options and optieim is not specified (or
ISA_MI_BADDR_FRG flag register was not loaded previously), then the
default DBOOOH ISA-bus memory base address will be used for host ISA-
bus memory interface during host-to-SB access, and optiet will be
automatically executed on exit frorfi3CC.EXE utility in order to
deactivate host ISA-bus memory interface afterthat.

Deactivates host ISA-bus memory interface BORNADO-31x, i.e.
removes it from ISA-bus memory address on exit flEBCC. EXE utility.

SpecifiesXXX hex 1/O base address for host ISA-bus I/O interface. If this
option is omitted, then default factory setting in accordance with table 2-5
will is used.

Set theXXX hex I/O base address f&/ECMX module or activate and
allocate ECC chip at XXX hex 1/O base address. Default setting
corresponds to the factory 240H default setting. In dAs®PTIONS
DOS system variable for TI TMS320C3x HLL Debugger is set and its list
includes-pXXX option, thenXXX hex I/O address will be used as default
I/O base address f&/ECMX/ECC instead of default setting.

Connect emulation controller /ECMX module to scan-path interface of
TORNADO-31x on-board TMS320C31 DSP or activate afldcateECC

chip at default 240H 1/O base address. This option is used for debugging
TORNADO-31x resident DSP software. No active buffer pod is required
for debuggingTORNADO-31x on-board TMS320C31 DSP if this option

is set.

Connect emulation controller /ECMX module to scan-path interface of
external TMS320 DSP via optional MPSD or JTAG pod or switclEGIC
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chip and deallocate it from ISA-bus I/O address area. This option is used to
debug external TMS320 DSP and to switch BIfC chip. When this
option is set, then external TI XDS510 or MicroLABIIRAGE-510DX
emulator can be connected to a dedicated on-board head&RNADO-

31xin order to debug on-board TMS320C31 DSP.

-er Perform software reset d#ECMX module orECC chip. This option is
recommended on invocation and exit from TI TMS320C3x HLL Debugger.

General System Control Opt ions

-r Perform software reset ofORNADO-31x host ISA-bus interface. All
registers of host ISA-bus interface are put into default stateg&@dechip
of TORNADO-31M is reset, DSP is put into ‘RESETtase, all error flags
are reset, and all host interrupt enable masks are reset.
Also, the <NOP> and <B 0x000001> program code igtew into reset
vector of DSP redénterrupt table, which guarantees tiaSP wil be in
known state after thBSP reset line il be released prior running the TI
C3x HLL Debugger or GoDSP C3x/C4x Code Composer IDE via DSP
MPSD emlator interface.

Utility Options
-p Set page-by-page display mode. The "ESC" keypress terminates display
output whereas any other keypress results in the next page display.
-? Display help list for thef3CC.EXE tility program. Help list is displayed
also when theT3CC.EXE utility program is invoked without command
line options.

T3CC.EXE utility processes command line options in accordance with the following priority list:
1. CONTROL REGISTER control options
2. FLAG STATUS REGISTER andFLAG CONTROL REGISTER control options
3. UECMX control options
4. SB access control options.

T3CC.EXE utility returnsDOS exit codein case it is invoked withim, -c, -cr, -cg, -cl, -cie, -cim, -fsr, -fr, -

frs, -fe, -fb, and-fh command line options, which correspond to display of contents of registers, bits and flags
of TORNADO-31x host ISA-bus interface. The exit code returned corresponds to current value or contents c
last displayed bit, bit field, flag or register. Exit code is useful Whe@C. EXE utility is integrated into DOS

batch (.BAT) file that provides conditional processing. Exit codef®C.EXE utility program can be
analyzed using succeedinf 'ERRORLEVEL' DOS batch file cmmands. The following example of DOS
batch file performs conditional processingS8 ERROR flag of TORNADO-31x:

T3CC -fed
IF ERRORLEVEL 1 T32CC -fe0
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When multiple data display options for ti@CC.EXE utility are specified, then the returned exit code will
correspond to the last processed data display command line option.

In case error is detected BBCC.EXE utility, then the exit code ‘255’ is returned. TBCC.EXE tility is
invoked without any data display command line options and no errors is detected, than the exit code ‘0’ is
returned.

4.2 Uploading TMS320C3x COFF -filesto TORNADO-31x
via Host ISA-bus Memory Interface

Uploading of TI TMS320C3x COF#Hles (output .OUT files from TI Floating-point B&gsembler compilers)

into TORNADO-31x on-board SB areas and TMS320C31 DSP on-chip environment can be performed by
means of T3COFF.EXE software utility, that is included with utility software fofORNADO-31x.
T3COFF.EXE utility loads TI TMS320C3x COFfile into TORNADO-31x DSP environment via host ISA-

bus memory interface without utilization of emulation contrat€tC or UECMX emulation control daughter-

card module.

COFF-file can be uploaded into ti©®@RNADO-31x environment using different modes:

» standard modgi.e. when data is uploaded to on-board SB areas via host ISA-bus memory interface
without affecting TMS320C31 DSP chip reset line and SB locking

* reset modgi.e. when data is uploaded to on-board SB areas and TMS3ZERbn-chip
environment via host ISA-bus memory interface while holding TMS320C31 DSP in ‘RE&HT’ s

» global SB locking modé.e. when data is uploaded to on-board SB areas via host ISA-bus memory
interface using global SB locking

» SB locking modd.e. when data is uploaded to on-board SB areas via host ISA-bus memory interface
using the SB locking.

All modes except foreset moderovide uploading of COFfle into SB areas only. However, these modes do
not effect reset signal for TMS320C31 DSP, amdadcan be uploaded in parallel with TMS320C31 DSP
running.

Reset moderovides uploading of COFfle into both on-board SB areas and TMS320C31 DSP on-chip
environment (including DSP on-chip memory and peripherals). This is performed by means of usimg run-
TMS320C31 loader that is loaded into on-board SRAM and then removed automatica®CO-F. EXE
utility each time loader recognizes that CCO€& data section should be loaded into tB&P on-chip
resources.

Uploading of COFHile into TORNADO-31x is performed by invokingT3COFF.EXE utility from DOS
command line:

T3COFF FILENAME[.OUT] [-optionl] [-optionZ] [-option3] ...

If file extension is missed for sour€dL ENAME COFF-file, then .OUT extension is assumed. The following is
list of command line options foF3COFF.EXE utility, which are grouped into several functional groups.

Upload Mode Control

-Ir SetRESETmode for uploading of COFfle. COFFile is uploaded while
holding TMS320C3x DSP in ‘RESET'tae by means of clearing the
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M_GO bit of CONTROL REGISTER. This mode is used for uploading of
source program/data modules and supports uploading into both on-board
SB areas and TMS320C31 DSP on-chip memory and peripherals.
TMS320C31 DSP can be placed into the ‘RUNats on exit from
T3COFF.EXE utility using -cr0 command line option. Ther option is
assumed as default if none-t, -/l and-In options is specified.

-lg SetGLOBAL SB LOCKINGnode for uploading of COFfile. COFFfile
is uploaded into on-board SB areas while holding SB locking by means of
setting SB_GLOCK bit of CONTROL REGISTER. TMS320C31 DSP
will not be able to ecess SB areas until uploading will be finished.
TMS320C31 DSP on-chip resources cannot be loaded in this mode. This
mode is normally used for uploading of shared data into on-board SB areas
while TMS320C31 DSP is executing a program.

-l SetSB LOCKINGmode for uploading of COFfle. COFFfile is uploaded
into on-board SB areas while holding SB locking by means of setting
SB_LOCK bit of CONTROL REGISTER. TMS320C31 DSP il not be
able to access SB areas until uploading will be finished. TMS320C31 DSP
on-chip resources cannot be loaded in this mode. This mode is normally
used for uploading of shared data into on-board SB areas while
TMS320C31 DSP is executing a program.

-In Set STANDARDmode for uploading of COFfle. COFFile is uploaded
without affecting the ‘RESET’ state of TMS320CBEP and without SB
locking. TMS320C31 DSP iWbe able to acess on-board SB areas during
uploading of COFFile. The on-board TMS320C31 DSP on-chip resources
cannot be loaded during this mode. This mode is normally used for
uploading of run-time program or data into on-board SB areas while on-
board TMS320C31 DSP chip is executing a program.

-Xi Exclude uploading of TMS320C31 DSP on-chip memory and peripherals
when using th(RESETmode for uploading. This option should be used
together with-/r option only.

Restarting TMS 320C542 DSP on Exit

-cro Restart TMS320C31 DSP on exit froRBCOFF.EXE utility. This option
corresponds to toggliny_GO bit from CONTROL REGISTER.

Viewing Di rectory of C OFF-file

-d List directory (sections loading information) foOEF-file. COFF-file will
be not loaded intdrf ORNADO-31x environment an all other command
line options specified will be ignored.
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Setting Base Addresses of ISA-bus Memory and I/O Interf  aces

-ImXXXXX

-im0

-ipXXX

Utility Options

-2

Set XXXXX hex ISA-bus memory base address for host ISA-bus memory
interface of TORNADO-31x in accordance with table 2-3 (load
ISA_MI_BADDR_FRG flag register). If T3CC.EXE utility is invoked

with -bd or -bw command line options and optieim is not specified (or
ISA_MI_BADDR_FRG flag register was not loaded previously), then the
default DBOOOH ISA-bus memory base address will be used for host ISA-
bus memory interface during host-to-SB access, and optiet will be
automatically executed on exit frorfi3CC.EXE utility in order to
deactivate host ISA-bus memory interface afterthat.

Deactivates host ISA-bus memory interface BORNADO-31x, i.e.
removes it from ISA-bus memory address on exit flEBCC. EXE utility.

SpecifiesXXX hex 1/O base address for host ISA-bus I/O interface. If this
option is omitted, then default factory setting in accordance with table 2-5
will is used.

Display list of available options foF3COFF.EXE utility. Help list is also
displayed whenT3COFF.EXE utility is invoked without command line
options and parameters.

In case no errors are detectedTBCOFF.EXE utility, then exit code ‘0’ will be returned, otherwise exit code

‘1" will be generated.
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CAUTION

If TSCOFF.EXE utility is used with-/r command line option (or whetfg, -/l and-In
options are not specified) and if either emulation controf€r@) or UECMX emulation
control daughter card module is installed or any oKDE510 or MicroLAB’ MIRAGE-

510DX emulator is attached, then the following error message may appear:

error: missing DSP handshaking

This error message states that the TMS320@3R cannot be itialized correctly during
uploading of TMS320C31 DSP on-chip memory or peripherals. This problem is causd{l by
DSP on-chip execution controller that is lockechbipched emulator &CC/UECMX.

In order to avoid this problem you have to resetB/UECMX or attached emulator. Th§j
emulator can be reset using the supplied software reset utility, wieCExs/ECMX can be
reset by invokingrf3CC. EXE utility program with the-er command line option.

4.3 BSF-files

Along with standard TI COFF-filesSTORNADO-3x utility software supports binary files with sectional data
structure inary section formatBSF-iles) for high speed program/data upload from host PC disk drive to the
on-board SRAM, PIOX and TMS320C31 DSP environmé&g8F-files also provides security for distribution

of user DSP applation software since symbolic information is removed fi@8F-files.

Data transfer forBSF-files between host PC disk drive and on-bo@@RNADO-31x SRAM, PIOX and
TMS320C31 DSP environment is performed at full speed withblization of UECMX emulation control
module orECC emulator chip and TMS320C31 on-chip scan-path interface.

TORNADO-31x utility software tools, which supporBSF-iles, assume conversion of source software
program and data modules for TMS32033P toBSF-file format. Source software modules BISF-files
can comprise from TI COFF-file (output files from Tldling-pointDSP C/Assembly compilers), binary files
and hex filesBSF-files can be iteratively linked from multiple different source modules.

Structure of BSF-files

BSF-ile consists of multiple sequential data sections that are actually the binary data for continuous targe
memory sections. Each section should be loaded at specified target address. A length of each data section
number of sections are not limited.

BSF-iles have smaller total file length due to removal of unused target memory inter-sectional information
and due to the binary data format used.

BSF-iles have advantages against Intel MCS-86 HEX, Motorola-S, Tektronix HEX, Texas Instruments
COFF, etc. file with sectional forat since they do not require run-time interpreting and conversion of data,
have smaller total length and can be downloaded directly from host disk drive at the highest speed available.
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The BSF-ile comprises of th@lobal file descriptoithat is located in the very beginning of tB8F-file, and
of the succeeding binanath sections each containisgction descriptoand binary data (fig.4-1).

e Start of File
Global BSF-file Descriptor
BSF-file Section Descriptor
Section #1
Binary Data
BSF-file Section Descriptor
Section #2
Binary Data
BSF-file Section Descriptor
Section #N
Binary Data

Fig.4-1. Structure of BSF-file comprising of N sections.
Global BSF-ile descriptor specifies number of sections in file and includes some security information required
for identification and integrity control.

Each BSF-ile section descriptor specifies data words format, section length in word units, start address and
includes some security information required for identification and integrity control.

Tables 4-1 and 4-2 list structures of the global section descriptor fBSRdiles.

Table 4-1. Structure of global BSF-ile descriptor.

byte data type field identifier description
number
0 Character CS Check sum of global file descriptor data starting from the

ID_Rev field and up to the File_Length field. Check sum is
defined as the inverse module 256 binary sum of all bytes
included.

1-3 Character ID_Rev Global file descriptor identifier. This field should read and
write as 10H, OH, 1H bytes.

4-7 Long Integer Sections Number of BSF-sections.

8-15 Double Long File_Length File length in bytes.
Integer




Chapter 4. Ultility Software 91

Table 4-2. Structure of BSF-file section descriptor.

byte data type field identifier description
number
0 Character CS Check sum of section descriptor data starting from the

ID_Rev field and up to the Section_Length field. Check sum
is defined as the inverse module 256 binary sum of all bytes
included.

1-3 Character ID_Rev Section descriptor identifier. This field should read and write
as 80H, OH, 1H bytes.

4-5 Integer Word_Data_Bits Data word length in bits. Values 88 (8, 16, 24, 32, etc) are
valid.
6-13 Double Long Load_Address Specifies 64-bit target start address of the section data.
Integer Address is specified in the word units.
13-21 Double Long Section_Length Section length in word units.
Integer

4.4 Creating and Editing BSF-files

BSF-iles can be created from source HEX- and BIN-files usit8BSF.EXE and BINBSF.EXE software
converters. You can provide conversion from the following source data files :
» from source *.H32 files that should be in Intel MSC-86 HEX (Extended Intel HEX) with 32-bit
address/data words (using tH82BSF.EXE software converter)
» from source *.OUT Tl COFF files that are generated by Htitag pointDSP C and Assembler
compilers (using thé/32BSF.EXE software converter)
» from source *.BIN binary files (using t8/NBSF.EXE software converter).

All software converters support append mode (command line of#)an order to append new data sections
to the end of existin@@SF-ile. This allows to assemble multi-sectior8&EF-files from different source files
with different source data formats.

BSF-ile software editor is used in order to list tBSF-file directory and to remove undesired data sections.

Convers ion of Intel MCS-86 HEX files (. H32 ) into BSF-files (.BSF)

H32BSF.EXE software converter provides conversion of source .H32 files in Intel MCS-86 HEX (Extended
Intel HEX) format with 32-bit address/data words into the corresporifffiles

*H32 - *BSF

Since Intel MCS-86 HEX format is the industry standard format and is supported by almost all compilers, th
H32BSF.EXE utility may be used for conversion of source program modules generated by different compilers
for TMS320C3x DSP chips.
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H32BSF.EXE software converter should be invoked from DO®iec@mnd line:
H32BSF in_file[.H32] out file[.BSF] [-4]

where:
in_file denotes source Intel MCS-86 HEX (Extended Intel HEX) file with 32-bit
address/data words. If file extension is not specified, default .H32 file
extension is assumed.
out _file output BSFile. If file extension is not specified, default .BSF file
extension is assumed.
-a command line option, which specifies that the converted source data

sections should be appended to the end of exidB&§-file. If output
BSF-ile do not exist, thena option is ignored and neBSF-ile is
created. If-a option is not specified, then existingSF-file will be
overwritten.

In case no errors are detected H$2BSF.EXE software converter, then exit code ‘0O’ will be returned,
otherwise exit code ‘1’ will be returned.

Convers ion of Tl COFF files (.OUT) into BSF-files (.BSF)

Conversion of Tl COFF files (.OUT), which are generated by Htithg pointDSP C/Assembler compilers,
into the corresponding@SF-files, can be performed by means of intermediate conversion of soOf€e fies
into Intel MCS-86 HEX files .H32 and further conversion i88F-file using Tl H32BSF.EXE software
converter:

*ouT - *H32 - *BSF

HEX30.EXE utility (version 4.50 or later) must be used to convert sourceORFCfiles (.OUT) into Intel
MCS-86 HEX files (.H32) with 32-bit address/data words:

HEX30 -I-memwidth 32 -romwidth 32 IN_FILE.OUT -0 OUT_FILE.H32

HEX30.EXE utility is standard software utility included with Tl floating polD6P C/Assembler compiler
tools. To get more information abotfEX30. EXE tility refer to original Tl documentation.

Final conversion of .H32 file into the correspondiB&F-file must be done by/32BSF.EXE software
converter (refer to the corresponding subsection earlier in this section).

Convers ion of Bin ary Files (.BIN) into the BSF-files (.BSF)

Conversion of binary source files .BIN with different source data formats (8-bit bytes, 16-bit and 32-bit words)
into the correspondingSF-files .BSF

*BIN - *BSF

can be performed usin@INBSF.EXE software converter, which is included with utility software for
TORNADO-31x.
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BINBSF.EXE software converter performs conversion of source .BIN binary file and adds only one section
into outputBSF-file. The -a command line option may be used in order to append new sections to existing
BSF-iles.

BINBSF.EXE software converter is useful for including large binary data tablesBisif6files, as well as for
conversion of source program or data modules in binary formaBiBkGfiles for TORNADO-31x.

BINBSF.EXE software converter should be invoked from DOBSwew@mnd line:
BINBSF in_file[.BIN] out_file[.BSF] -fb/-fw16/-fw32 -IXXXXXXX [-4]

where:

in_file denotes source binary file. If file extension is not specified, default .BIN
file extension is assumed.

out _file output BSFile. If file extension is not specified, default .BSF file
extension is assumed.

-fb specifies that source data are in 8-bit (byte) data word format. This option
is alternative to-fwl16 and -fw32 options.

-fwl6 specifies that source data are in 16-bit data word format. In case source
data contains non integer number of 16-bit data words, then the generated
section for BSF-file will be supplied with corresponding number of zero
bytes. This option is alternative #b and -fw32 options.

-fw32 specifies that source data are in 32-bit data word format. In case source

data contains non integer number of 32-bit words, than the generated
section for BSF-file will be supplied with corresponding number of zero
bytes. This option is alternative #tb and -fwl16 options.

AIXXXXXXX specifies hex starting (loading) addreg¥XXXXX of converted data in
the address space GTORNADO-31x on-board TMS320C31 DSP chip.
Starting address is specified in units of selected data words (defined by
fb/-fw16/-fw32 options). In case data format is defined as 8-bit (byte)
format (option-fb), then starting address is the address of first byte of
section data in continuous bytes address space. In case data format is
defined as 16-bit word format (opticfiw16), then starting address is the
address of first 16-bit word of section data in continuous 16-bit words
address space. In case data format is defined as 32-bit word format (option
-fw32), then starting address is the address of first 32-bit word of section
data in continuous 32-bit words address space.

-a specifies that converted source data section will be appended to the end of
existing outputBSF-file. If output BSF-file does not exist, thera option
is ignored and newBSF-ile will be created. If the-a option is not
specified, then existinBSF-file will be overwritten.

In case no errors are detected BINBSF.EXE software converter, then exit code ‘0" will be returned,
otherwise exit code ‘1’ will be returned.
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Viewing Di rectory and Edit ing BSF-file

When usingBSF-files you may want to lisBSF-file directory or to remove undesired data section fB&#-
file. This may be performed usil@SFEDIT.EXE software editor that is included with utility software for
TORNADO-31x.

BSFEDIT in_file[.BSF] -dN

where:
in_file denotes source and outpBiSF-ile. If file extension is not specified,
default .BSF file extension is assumed.
-dN specifies thatv-th data section should be removed frB&F-ile. N value

should be not greater than number of sectior3Sf-file.

In order to display directory dBSF-file, the BSFEDIT.EXE utility should be invoked with sourd8SF-file
name specified only.

In case no errors are detectedB§FEDIT. EXE utility, then exit code ‘0’ will be returned, otherwise exit code
‘1" will be generated.

4.5 Uploading BSF-filesto TORNADO-31x via Host ISA-
bus Memory Interface

Uploading of BSF-iles into TORNADO-31x on-board SRAM, PIOX and TMS320C31 DSP on-chip
environment can be performed by meansT8BSFLD.EXE software utility, that is included with utility
software for TORNADO-31x. T3BSFLD.EXE utility loads BSF-file into TORNADO-31x environment via
host ISA-bus memory interface without utilizationtde CMX module.

BSF-ile can be uploaded into tiHEORNADO-31x environment using different modes:

» standard modgi.e. when data is uploaded to on-board SRAM/PIOX via host ISA-bus memory
interface without affecting TMS320C31 DSP chip reset line and SB locking

* reset modgi.e. when data is uploaded to on-board SRAM/PIOX and TMS320G&R1on-chip
environment via host ISA-bus memory interface while holding TMS320C31 DSP in ‘RE&HT’ s

» global SB locking modé.e. when data is uploaded to on-board SRAM/PIOX via host ISA-bus
memory interface using global SB locking

* SB locking modd.e. when data is uploaded to on-board SRAM/PIOX via host ISA-bus memory
interface using the SB locking.

All modes except foreset moderovide uploading oBSF-file into SRAM/PIOX only. However, these modes
do not effect reset signal for TMS320C31 DSP, aath @an be uploaded in parallel with TMS320C31 DSP
running.

Reset mode@rovides uploading oBSF-file into both on-board SRAM/PIOX and TMS320C31 DSP on-chip
environment (including DSP on-chip memory and peripherals). This is performed by means of usimg run-
TMS320C31 loader that is loaded into on-board SRAM/PIOX and then removed automatically by
T3BSFLD.EXE utility each time loader recognizes thB$6F-file data section should be loaded into the DSP
on-chip resources.
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Uploading of BSF-ile into TORNADO-31xL is performed by invokingr3BSFLD.EXE utility from DOS
command line:

T3BSFLD FILE.BSF [-optionl] [-optionZ] [-option3] ...

The following is list of command line options fat3BSFLD.EXE utility, which are grouped into several
functional groups:

Upload Mode Control

-Ir Set RESETmode for uploading oBSF-file. BSFile is uploaded while
holding TMS320C31 DSP in ‘RESETtate by means of clearifRES
bit of CONTROL REGISTER. This mode is used for uploading of source
program/data modules and supports uploading into both on-board
SRAM/PIOX and TMS320C31 DSP on-chip memory and peripherals.
TMS320C31 DSP can be placed into the ‘RUNats on exit from
T3BSFLD.EXE utility using -crO command line option. Thdg option is
used as default if none df), -ll and-/n options is specified.

-lg SetGLOBAL SB LOCKINGnode for uploading oBSF-ile. BSF-ile is
uploaded into on-board SRAM/PIOX while holding SB locking by means
of settingSB_GLOCK bhit of CONTROL REGISTER. TMS320C31 DSP
will not be able to ecess SRAM/PIOX until uploading will be finished.
TMS320C31 DSP on-chip resources cannot be loaded in this mode. This
mode is normally used for uploading of shared data into on-board
SRAM/PIOX while TMS320C31 DSP is executing a program.

-l SetSB LOCKINGmode for uploading oBSF-file. BSFile is uploaded
into on-board SRAM/PIOX while holding SB locking by means of setting
SB_LOCK bit of CONTROL REGISTER. TMS320C31 DSP il not be
able to access SRAM/PIOX until uploading will be finished. TMS320C31
DSP on-chip resources cannot be loaded in this mode. This mode is
normally used for uploading of shared data into on-board SRAM/PIOX
while TMS320C31 DSP is executing a program.

-In Set STANDARDmode for uploading oBSF-file. BSF-ile is uploaded
without affecting ‘RESET’ state of TMS320C3SP and without SB
locking. TMS320C31 DSP W be able to acess on-board SRAM/PIOX
during uploading ofBSF-ile. The on-board TMS320C31 DSP on-chip
resources cannot be loaded during this mode. This mode is normally used
for uploading of run-time program or data into on-board SRAM/PIOX
while on-board TMS320C31 DSP chip is executing a program.

-Xi Exclude uploading of TMS320C31 DSP on-chip memory and peripherals
when usingRESET mode for uploading. This option should be used
together with-/r option only.
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Setting Fo rmat of Host SB Data Cycle

-bcb Set 8-bit (byte) format for host SB data cycle. Corresponds to setting of
{SB_CCL-0,SB_CCL-1} hit field of the CONTROL REGISTER to the
{0,0} state. This option is used as default when nonebof and -bcw
options is specified.

-bch Set 16-bit (halfword) format for host SB data cycle. Corresponds to setting
of {SB_CCL-0,SB_CCL-1} hit field of CONTROL REGISTER to the
{1,0} state.

-bew Set 32-bit (word) format for host SB data cycle. Corresponds to setting of
{SB_CCL-0,SB_CCL-1} bit field of CONTROL REGISTER to the
{0,1} state.

Restarting TMS 320C31 DSP on Exit

-cro Remove reset signal for TMS320C31 DSP and put DSP into the program
execution state on exit fromr'3BSFLD.EXE utility. This option
corresponds to settifgRES bit from CONTROL REGISTER.

Setting Base Addresses of ISA-bus Memory and I/O Interf  aces

-IMXXXXX Set XXXXX hex ISA-bus memory base address for host ISA-bus memory
interface of TORNADO-31x in accordance with table 2-3 (load
ISA_MI_BADDR_FRG flag register). If T3CC.EXE utility is invoked
with -bd or -bw command line options and optieim is not specified (or
ISA_MI_BADDR_FRG flag register was not loaded previously), then the
default DBOOOH ISA-bus memory base address will be used for host ISA-
bus memory interface during host-to-SB access, and optiet will be
automatically executed on exit frorfi3CC.EXE utility in order to
deactivate host ISA-bus memory interface afterthat.

-im0 Deactivates host ISA-bus memory interface BORNADO-31x, i.e.
removes it from ISA-bus memory address on exit flRBCC. EXE utility.
-IpXXX SpecifiesXXX hex 1/O base address for host ISA-bus I/O interface. If this
option is omitted, then default factory setting in accordance with table 2-5
will is used.
Utility Options
-? Display list of available options fof3BSFLD.EXE utility. Help list is

also displayed whelT3BSFLD.EXE utility is invoked without command
line options and parameters.

In case no errors are detected T8BSFLD.EXE utility, then exit code ‘0’ will be returned, otherwise exit
code ‘1" will be generated.
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CAUTION

If TSBSFLD.EXE utility is used with-/r command line option (or whetfg, -/l and-In
options are not specified) and if eithdECMX module is installed or any of KDS510 or
MicroLAB’ MIRAGE-510DX emulator is attached, then the following error message njiay

appeatr:

error: missing DSP handshaking

This error message states that the TMS320@3R cannot be itialized correctly during
uploading of TMS320C31 DSP on-chip memory or peripherals. This problem is causd{l by
DSP on-chip execution controller that is lockechbipched emulator dvECMX.

In order to avoid this problem you have to rd3&CMX or attached emulator. The emulatgy
can be reset using the supplied software reset utility whée&d/X can be reset by
invoking T3CC. EXE utility program with-er command line option.
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Appendix A. On-board Jumpers, Connectors
and Sockets.

This Appendix includes a summarized description T@RNADO-31x on-board configuration jumpers,
connectors, switches and sockets.

Layout for different TORNADO-31x boards with on-board configuration jumpers, connectors, switches and

sockets is presented at fig.A-1.
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Fig.A-1a. On-board layout for TORNADO-31.
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Fig.A-1b. On-board layout for TORNADO-31Z.
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Fig.A-1c. On-board layout for TORNADO-31M.

On-board Switches

On-board switches fof ORNADO-31x DSP systems aremsumarized in table A-1.
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Table A-1. On-board switches for TORNADO-31x.

switch switch function description reference information
#
sSwi ISA -bus I/O base address for host ISA-bus I/O interface. section 2.5
table 2-5
swz PIOX data ready controller operation mode selector section 2.6
(TORNADO-31 only). table 2-14

On-board Configuration Jumpers

On-board configuration jumpers fAIORNADO-31x DSP systems aresunarized in table A-2.

Table A-2. On-board configuration jumpers for TORNADO-31x.

jumper jumper function description reference information
#
J1 Host ISA-bus interrupt request line selector. sections 2.5, 3.2
J2 On-board SRAM banks size selector. sections 3.5
table 3-1
J3 SRAM/DIP chips type selector (TORNADO-31Z only). section 3.5
table 3-2

On-board Connectors

On-board connectors faFORNADO-31x DSP systems aresunarized in table A-3.

Table A-3. On-board connectors and headers for TORNADO-31x.

connector connector function description reference information
#

JP1 MPSD-IN connector for connection to external C3x emulator. section 2.8
fig.2-15, 2-16

JP2 SIOX-A/B expansion interface sites headers. section 2.7

JP3 fig.2-13

JP4 PIOX/PIOX-16 expansion interface site header (TORNADO- section 2.6

31 only). fig.2-7, 2-7

JP5 UECMX site header (TORNADO-31/31Z only). sections 2.8

fig.2-15, 2-17, 2-18
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On-board Sockets

On-board sockets fofORNADO-31x DSP systems aresunarized in table A-4.

Table A-4. On-board sockets for TORNADO-31x.

socket switch function description reference information

#
S1 PLCC-68 sockets for SRAM/PLCC banks #0 and #1. section 3.5
S2 fig.3-1, 3-2
S3 PLCC-68 sockets for SRAM/PLCC banks #2 and #3 section 3.5
54 (TORNADO-31 only). fig.3-1, 3-2

S5-1 DIP-28/DIP32 sockets for SRAM/DIP chips for SRAM bank section 3.5

S5-2 #0 (TORNADO-31Z only). fig.3-3

S5-3

S5-4
S6 PLCC-44 socket for ECC (TORNADO-31M only). sections 2-8, 3-5;

fig.2-19, 2-20, 3-5




