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CAUTION

dupma Mukpol/IA6 Cucmemc Jimd (MJIC) octaBnseT 3a cob6oi NMpaBoO BHOCUTH NOObIe M3MEHEHUSI N NpeKpaLlaTh BbIMyCK U1
noanepXky nobbix U3genuin U NporpaMMHOro oGecrneveHusl, YNoMUHaeMbIX B HacTosieM [okymeHTe, 6e3 kakoro-nmbo
npeaBapuTENbHOTO YBEOOMITEHUS, €ClM MHOoe cheuuanbHo He oroBapuBaeTcs. MJ/IC pekomeHOyeT CBOMM MokynaTensim
nosib30BaThCH NOASNMHHBIMUA U CaMbIMU NOCIEAHUMU BEPCUAMU (PUPMEHHBIX MHEDOPMALIMOHHBIX JOKYMEHTOB U OCYLLECTBISATH
npeaBapuTENbHOE KOHCYNbTUpOBaHUe C UPMOW nepern pa3MeLleHMeM 3akasa, YToObl GbiTb YBEpeHHbIM, YTO HacTosiLas
MHbopMaLmMs 4OCTOBEPHa 1 NPUMEHMMA Ha TEKYLLIMIA MOMEHT.

MIJIC rapaHTUpyeT KayecTBO M COOTBETCTBUE TEXHUYECKUX NapaMeTpoB NOCTaBNSEMON NPOAYKLMN NPUBEAEHHON TEXHUYECKON
cneuundukaumn. Besikoe TecTupoBaHue v NpoBepka NpoAyKLMKU NPou3BOASTCS pMON B cTeneHn n ob6bemax, Heobxoammbix
Ansi NOAAEPXKKWU HacTosLel rapaHTun. Kakoe-nnbo OononHUTENBHOE TECTUPOBaHUE U NPOBEpKa NPOoAyKUMM Ha COOTBETCTBUE
Apyrim TpeboBaHNAM NPOBOASTCS NULLb U TOMBKO B CRyYasiX, BbINOMHAEMbIX MO crieuuanbHbiM 3akasam, unu Toraa, korga ato
cneumarnbHO OroBapuBaeTcsl.

MJIC He HeceT HMKaKOW OTBETCTBEHHOCTU 3a MPaBUIIbHOCTb (PYHKLIMOHWPOBaHUS U paboTocnocobHOCTb 0bopynoBaHUst U
nporpaMMHoro obecnevyeHusi, pas3paboTaHHOrO W W3roTOBMEHHONO C MPUMMEHEHUEM MPOAYKUMM (UM OTAENbHbIX ee
KOMMOHEHTOB) (hMPMbI, €CINN 3TO HE NOATBEPXAEHO creLmanbHbiM pupMeHHbIM cepTudmkaTom MJIC.

Mpoaykuus MJIC He npegHasHaveHa Ans MPUMEHEHMs B annapaTtype, CucTemMax MWnu u3genuax Ans noaaepku
XusHugeatenoHocTw. MNpumeHenne npoaykumm MJIC B Takom obopynoBaHuM kaTeropuyeckn 3anpelyeHo 6e3 cneumanbHOro
NMCbMEHHOro noateepxkeaeHns ot MJIC nnv opurnHansHoro mpmeHHoro ceptudmkata MJIC.

IMPORTANT NOTICE

Hactosilas npoaykumsi npedHasHayeHa [Ansi WUCNOMb3oBaHUsi B cocTaBe abopaToOpHOro TECTOBOTO U Hay4HO-
uccneposaTtensckoro obopyanoaHusi. MJ/IC He HeceT OTBETCTBEHHOCTU 3a pPabOTOCMOCOGHOCTL HACTOSILLEN NpPOAyKUMMU B
coctaBe ppyroro Tuna obopyaoBaHVUs W/WUNM B OTMWYHBIX OT CNeuMUUMPOBAaHHBIX YCMOBUSX akcnnyaTtauuu. [lpu
NOBPEXAEHMUSIX HACTOSILLEN NPOAYKLMM, BbI3BaHHbLIX €€ NPUMEHEHNEM B COCTaBe ApYroro Tuna obopyaoBaHus U/unm ycrnosui
3KcnnyaTauum, rapaHTuiHble 0b6s3aTenbCcTBa aHHYNMpyTcs 6e3 kakoro-nmbo Bo3meLleHns yliepba U peMOHT NPou3BOAUTCS
3a cyeT noKynaTens.

HacTtosiwasi npoaykuusi reHepupyeT, UCMOMb3yeT U MOXET M3MnyyaTb PagMovacTOTHYI 3HEPruio, KOTopasi MOXEeT co3faBaTb
paaMoyacToTHbIE MOMeXW Ansi ApYroi annapaTtypbl, HECMOTPS Ha BCE KOHCTPYKTUMBHbLIE U APYrMe Mepbl, MPEANPUHSTLIE ANA
MWHUMU3ALMK co3aaBaeMblx nomex. OgHako, B Criyyae BO3HUKHOBEHWS Momex Afs paboTbl Apyroi annapatypbl nokynartenb
[OIMKEH CaM 1 3a CBOW CYET NPUHATL MEPbI ANS UX YCTPAHEHUS UIM YMEHDBLLEHMSI.

ITEMS OF LICENSE AGREEMENT

Hvkakve 4acTu HacTosiero AOKYMeHTa, annapaTHble W MporpamMMHble 4acTW HacTosiel MpoAyKuMM He MoryT ObiTb
peaccembnMpoBaHbl, peTpaccMpoBaHbl UMK 3MEHEHBI C LieSIblo BOCCTAHOBMEHWS M/ U3MEHEHUS SNIEKTPUYECKON CXEMBI,
KOHCTPYKLWK, anroputmMa paboTbl MM NpUHLMNA (OyHKLUMOHMPOBaHKSA NMobbIMM MeToAaMu, BOCNPOU3BEAEHBI, CKOMMPOBaHbI,
3arnoMHeHbl B apxvBax C BO3MOXHOCTbIO BOCTMPOM3BEOEHUs, a Takke nepefaHbl MO CpeAcTBam CBsiau B noboM Buae v
nobeiMn MeToaamm, 6yab TO SNEKTPOHHbIE, MexaHyeckue, KonmpoearsbHble, hoTorpaduyeckue, sanuciBatoLmue Unu apyrve,
6e3 npeaBapuTesibHO BblAaHHOMO (hMPMEHHOrO NUCbMEHHOro paspelueHunst oT M/IC. HapylueHne HacToSLLEro NoMoXeHNs BHe
3aBMCUMMOCTU OT MPUOBPETEHUS HACTOSILLEN MPOAYKUMM WWUNKM OOKYMEHTa TpaKTyeTCsl Kak HapyLUEeHWE aBTOPCKWUX MpaB U
npecnenyeTcs No 3akoHy.

MpuobpeTeHne HacTosILLEN NPOAYKLUMM aBTOMaTUYeCKu O3HayaeT cornacue Mokynatens C MOMOXEHUAMU JIMLIEH3MOHHOO
cornalleHusl, paBHO Kak M APYrMMU MOMOXEHUSMU 3aKkoHa 06 aBTOPCKMX MpaBax. HapylueHue HacTOsILLMX NONOXKEHUI, paBHO
KaK 1 ApYrvx NosioXeHwi 3akoHa 06 aBTOPCKMX NpaBax, TPAKTYeTCs kak HapyLLUeHVe aBTOPCKWX Npas, NpecneayeTcs no 3aKoHy
1 aBTOMaTUYECKN BeLET K aHHYNMpoBaHuio Bcex obsizatenscts M/IC no nopaepkke HacToOsLLEN NPOAYKLMN.
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About this Document

This user’s guide contains description for TORNADO-PX5421Q PIOX-16 quad TMS320VC5421 dual-core
16-hit fixed-point DSP coprocessor daughter-card module (DCM) for TORNADO DSP systems/controllers.

This document does not include detail description neither for the on-board components nor for the
corresponding software and hardware applications. To get the corresponding information please refer to the
following documentation:

1. TMS320C54x. CPU and Peripherals. Reference Guide. Texas Instruments Inc,
SPRU131F, 2000.

2. TMS320VC5421 DSP. Texas Instruments Inc, SPRS098A, 2000.

3. TMS320C54x DSP Reference Set. Volume 5: Enhanced Peripherals. Texas Instruments
Inc, SPRU302, 1999.

4, TMS320C5000 DSP Family Functional Overview. Texas Instruments Inc, SPRU307, 1999.

Warranty

The warranty period for all hardware and software products manufactured by MicroLAB Systems Ltd is one
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 to
the customer during warranty period.

Product registration procedure

MicroLAB Systems strongly recommends that you register each of your purchased hardware/software product
in order to get free product updates and free technical support within the warranty period.

The registration procedure is as easy as the following:

*  Openthe PRODUCT REGISTRATION FORM, which is contained in the REGISTER.TXT text file
available either on the MicroLAB Systems ‘ Technical & Programming Guide’ CD-ROM or from the
MicroLAB Systems FTP-site. If you are unable to locate the REGISTER.TXT file, then call/email to
MicroLAB Systems.

e Fill inthe applicable fields of the PRODUCT REGISTRATION FORM. It isimportant that you will to
specify your name, post address, phone/fax, email address, purchased product name and serial number,
and the product reception date.

*  Return the PRODUCT REGISTRATION FORM to MicroLAB Systems either via email, fax or regular
mail.

Note, that all product purchased from MicroLAB Systems shall be registered within 90 days after the date of the
shipment.

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

WWWV: http.//www.mlabsys.com

FTP: ftp.//fto.mlabsys.com
Trademarks

TORNADO-3x, TORNADO-4x, TORNADO-54x, TORNADO-P6x, TORNADO-P3x, TORNADO-PX,
TORNADO-SX, TORNADO-E, TORNADO-EL, MIRAGE-510DX, UECMX, PIOX-Link are trademarks of
MicroLAB Systems Ltd

TMS320, XDS510, Code Composer are trademarks of Texas Instruments Inc

Other trademarks and company names used are trademarks of their respective holders.
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Chapter 1. Introduction

This chapter contains general description for TORNADO-PX5421Q PIOX-16 quad TM S320V C5421 dual-core
16-hit fixed-point DSP coprocessor DCM for TORNADO DSP systems and controllers.

1.1 General Information

TORNADO-PX5421Q is PIOX-16 (parallel 1/0 expansion) 800 MIPS quad TM S320V C5421 dual-core 16-bit
fixed-point DSP coprocessor DCM (fig.1-1) for TORNADO PC plug-in DSP systems and TORNADO-E stand-
alone DSP controllers from MicroLAB Systems Ltd.

Fig. 1-1. TORNADO-PX5421Q DCM.

Installation onto TORNADO DSP System/Controller

TORNADO-PX5421Q DCM ingtals into the PIOX-16 site onto TORNADO DSP system/controller
mainboard (fig.1-2).
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- TORNADO-2T
Mainboard

Fig. 1-2. TORNADO-PX5421Q DCM installed onto TORNADO-31 DSP system.

Overview

TORNADO-PX5421Q DCM is based around of four 200 MIPS dual-core 16-bit fixed-point TM S320V C5421
DSP from Texas Instruments Inc. Each TMS320VC5421 DSP runs at 100 MHz and comprises of two
TMC320C54x compatible identical DSP cores and features 256K x32 on-chip RAM, six McBSP serial ports,
twelve DMA channels, two timers, and inter-core communication via on-chip shared RAM, bi-directional FIFO
and inter-core interrupts.

Host PIOX-16 interface provides access to HPI port of each on-board TM S320V C5421 DSP, and contains a set
of control registers for DSP reset, host interrupt selection, and for error processing.

External signal 1/10

TORNADO-PX5421Q DCM provides optional facility for connection of up to eight external SIOX rev.B
(serial 1/0O expansion) AD/DA and application specific DCM (one SIOX rev.B DCM per each DSP core) via
eight T/SU-X1 SIOX rev.B mini-extenders (fig.1-3). This feature allows to use TORNADO-PX5421Q DCM
as application specific 1/0 DSP coprocessor depending upon the type of connected SIOX rev.B DCM and to
unload host TORNADO DSP system/controller from signal 1/0 operations.
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Fig. 1-3. TORNADO-31 DSP system with TORNADO-PX5421Q DCM with two optional T/SU-X1
SIOX rev.B mini-extenders and two SIOX rev.B DCM

Optional T/SU-X1 SIOX rev.B mini-extenders connect directly to TORNADO-PX5421Q DCM via on-board
dedicated connectors and T/SU-X1/XC extender cable, and can install either at the rear-panel of host PC chassis
or into custom chassis.

Applications

TORNADO-PX5421Q DCM has been designed for multi-channel general purpose DSP with optional signal
1/0. Application areas include multi-channel speech/fax/modem signal processing, multi-channel digital radio,
multi-channel 1P telephony, etc applications, which require multi-channel DSP with optional signal 1/0.

1.2 Technical Specification

The following are technical specifications for TORNADO-PX5421Q PIOX-16 quad TMS320VC5421 DSP
coprocessor DCM for TORNADO DSP systems/controllers.

Parameter description parameter value

DSP
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DSP type

DSP input clock (CLKIN) frequency
maximum DSP internal clock frequency via PLL
number of on-board DSP

External SIOX rev.B interface options

support for external SIOX rev.B DCM

number of on-board MXSIOX connectors for T/SU-X1
external SIOX rev.B mini-extenders

maximum recommended CLKX/CLKR frequency
(for 0.25m long SIOX rev.B mini-extender cable)

Host PIOX-16 Interface
number of occupied I/O ports
software configurable PIOX-16 interrupt request inputs

1/O ports

access time

physical and power:
dimensions

power consumption via host PIOX interface
(without installed SIOX rev.B DCM at T/SU-X1 external SIOX
rev.B mini-extenders)

external operating temperature

TMS320VC5421 DSP
from Texas Instruments Inc

50 MHz
100 MHz

4

via T/SU-X1 SIOX rev.B mini-
extenders

8 (one MXSIOX connector per
each DSP core)

33 MHz

64
IRQ-0, IRQ-1, IRQ-2, IRQ-3

8-bit control registers (32)
16-bit DSP HPI ports (32)

< 20 ns (control registers access)
< 40ns..180ns (HPI access)

2.55” x 3.34” (65 x 85 mm)

+5v @ 0.7 A
+12v/-5v are routed to MXSIOX

connectors for T/SU-X1 external
SIOX rev.B mini-extenders

0°C .. +60°C
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Chapter 2. System Architecture and
Construction

This chapter contains detail description for architecture and construction of TORNADO-PX5421Q PIOX-16
DSP coprocessor DCM for TORNADO DSP systems/controllers.

2.1 System Architecture

System architecture and construction for TORNADO-PX5421Q PIOX-16 coprocessor DCM are presented at
fig.2-1 and fig.2-2.
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Fig.2-1. Block diagram of TORNADO-PX5421Q DSP Coprocessor DCM.
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Fig.2-2. Construction of TORNADO-PX5421Q DSP Coprocessor DCM.

TORNADO-PX5421Q DCM instals as PIOX-16 DCM onto host TORNADO DSP system/controller and
comprises of the following components:

four 200 M1PS TM S320V C5421 dual-core DSP (DSP0..DSP3) each comprising of DSP cores #A and
#B

MXSIOX-0A..3B on-board expansion site connectors for optional external T/SU-X1 SIOX rev.B mini-
extenders (JP3..JP10), which can be used to connect any SIOX rev.B DCM to the corresponding DSP
core

common serial clock enable switches (SW1..SW4) for external T/SU-X1 SIOX rev.B mini-extenders
JTAG-IN connector (JP2) for connection to external JTAG emulator

host PIOX-16 interface header (JP1) for installation onto TORNADO DSP systems/controllers and
host PIOX-16 interface controller.

DSP pool

On-board DSP pool comprises of four state of the art dual-core TI TMS320C5421 DSP (DSP-0..3), which are
an idea solution for multi-channel parallel DSP with DSP on-chip core-to-core communication. Total DSP
performance of on-board DSP pool is 800 MIPS.

Data transfers between host TORNADO DSP system/controller and TM S320V C5421 DSP on-chip memory, as
well as DSP boot are performed via host PIOX-16 interface via TM S320V C5421 DSP on-chip HPI port.

For more details about TMS320VC5421 DSP refer to the corresponding original Tl documentation and to
section “DSP Environment” later in this chapter.
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Inter-DSP core-to-core communication

TORNADO-PX5421Q DCM offers inter-DSP core-to-core communication via McBSP-2 serial ports, which
are connected on-board between DSP cores of different DSP chips as shown at fig.2-1.

For more details about DSP-to-DSP communication via McBSP-2 seria ports refer to section “DSP
Environment” later in this chapter.

Support for SIOX rev.B DCM

TORNADO-PX5421Q DCM provides on-board facilities for optional connection of up to eight external 7/SU-
X1 SIOX rev.B mini-extenders (one mini-extender per each DSP core) via on-board dedicated MXSIOX-
0A..3B connectors (JP3..JP10). Each T/SU-X7 SIOX rev.B mini-extender can carry one SIOX rev.B DCM.
This alows to add AD/DA and application specific 1/0 front-end feature to each TMS320VC5421 DSP core
and to convert TORNADO-PX5421Q DCM into universal DSP and application specific 1/O coprocessor.

A variety of SIOX rev.B DCM include speech/fax/modem AD/DA DCM, telecom interfaces, audio AD/DA,
DAT interface, multi-channel instrumentation AD/DA/DIO DCM, application specific 1/0O coprocessors, and
many more.

SIOX rev.B site of T/SU-X1 SIOX rev.B mini-extender comprises of signals for two serial ports, two timer/IO
lines, two external interrupt request inputs, reset control, and power supplies.

For more details about support for external SIOX rev.B DCM sites refer to section “Serial 1/0 Expansion
(SIOX) Interface” later in this chapter, and appendix ‘C’ later in this manual .

Host PIOX-16 interface and controller

Host PIOX-16 interface controller comprises of a set of control and status registers for DSP reset control, host
PIOX-16 interrupt control, and for error processing.

Host 16-bit PIOX-16 interface (JP1 connector) provides access to DSP on-chip HPI ports and to a set of control
and status registers inside host PIOX-16 interface controller.

For more details about host PIOX-16 interface and controller refer to section “Host PIOX-16 Interface” later in
this chapter and to appendix ‘B’ later in this manual.

DSP reset control and LED indicators

Individual reset signals for each TMS320VC5421 DSP core and common HPI reset signal for all
TMS320VC5421 DSP can be set by host TORNADO DSP software via the corresponding control registers of
host PIOX-16 interface controller of TORNADO-PX5421Q DCM.

For user convenience, on-board LED indicators (V1..V10) are used in order to display current state of all
individual DSP reset signals, common HPI reset signal, and of host power.

Debugging of TMS320C5421 DSP software

On-board TMS320C5421 DSP software for TORNADO-PX5421Q DCM can be developed and debugged
using either TI XDS510 or MicroLAB’ MIRAGE-510DX scan-path emulators via on-board JTAG-IN
connector (JP2) and TI C5000 Code Composer Studio IDE.
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2.2 DSP Environment

TORNADO-PX5421Q DCM on-board DSP environment is based around the DSP pool, which comprises of
four high-performance TMS320VC5421 dual-core 16-bit fixed point DSP from Tl. Maximum total DSP
performance of on-board DSP pool is 800 MIPS.

On-board DSP pool can be used for general purpose multi-channel DSP, for communication with host
TORNADO DSP system/controller, and for communication with optional external SIOX rev.B DCM during
external analog or digital 1/0.

TMS320VC5421 DSP

TORNADO-PX5421Q on-board DSP pool comprises of four state of the art TI TMS320C5421 DSP (DSP-
0..3).

Each TMS320VC5421 DSP can run at 100 MHz and comprises of two identical DSP cores (#A and #B). Each
DSP core includes the following components:

e 16-bit fixed-point TM S320C54xx compatible CPU

e three McBSP ports

e six programmable DMA controllers

s onetimer

* 64K dedicated RAM (32K of data/program DARAM and 32K of data SARAM).

Shared TM S320V C5421 DSP on-chip resources include 128K shared RAM, which has been originally designed
as shared program RAM for both DSP cores in order to execute common DSP program. However, on-chip
shared program RAM can be also used to store shared data, which can be transferred to/from shared RAM via
DMA controllers of each DSP core.

TMS320VC5421 DSP on-chip bi-directional FIFO and mutual core-to-core interrupts can be used for fast core-
core data transfers and communication.

CAUTION

This manual does not contain description and programming details
for on-board TI TM S320C5421 DSP.

For more information refer to original TI TM S320V C5421 datasheet and user’ s guides for
TMS320C54x DSP, which are supplied in either paper or electronic form together with this
manual.

TMS320VC5421 DSP clock

On-board externa common TMS320C5421 DSP source clock is 50 MHz. TMS320C5421 DSP cores boot in
PLL bypass x1 mode, i.e. internal DSP clock frequency is set to 50 MHz.

DSP on-chip software programmable PLL can be used in order to set any DSP internal clock frequency up to
100 MHz. Note, that DSP on-chip PLL can be configured via DSP core #A only.
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CAUTION

For more information about TM S320C5421 DSP on-chip PLL refer to original Tl
TMS320V C5421 datasheet and user’s guides for TM S320C54x DSP, which are supplied in
either paper or electronic form together with this manual.

TMS320VC5421 DSP start-up configuration and memory map

On-board TMS320VC5421 DSP are on-board configured in start-up multiplexed HPI mode (X/O=0,
HMODE=0), which corresponds to HPI boot process and allows to use all DSP on-chip memory. External
TMS320V C5421 DSP memory and 1/O ports are not available.

CAUTION

For more information about TM S320C5421 DSP start-up configuration and memory map
refer to original TI TM S320V C5421 datasheet and user’ s guides for TM S320C54x DSP,
which are supplied in either paper or electronic form together with this manual.

TMS320VC5421 DSP reset control

Individual reset signals for each TMS320VC5421 DSP core and common HPI reset signal for all
TMS320VC5421 DSP are controlled by host TORNADO DSP software via DSPOA_GO.. DSP3B_GO bits of
HOST_CNTR1_RG register and HPI_GO bit of HOST_CNTR2_RG register of host PIOX-16 interface
controller of TORNADO-PX5421Q DCM (refer to section “Host PIOX-16 Interface” later in this chapter for
more details).

The on-board LED indicators (V1..V9) are used in order to display current state of all individual DSP reset
signals and common HPI reset signal.

TMS320VC5421 DSP cores start-up procedure

Host TORNADO DSP system/controller can upload code and data to TORNADO-PX5421Q on-board
TMS320V C5421 DSP on-chip memory while TMS320V C5421 DSPisin the reset state.

The host can release the DSP core from reset by either of the following ways:

e Incase TMS320VC5421 DSP corereset signal isheld inthe ‘RESET’ state while HPI reset transitions
from ‘RESET’ to ‘GO’ state, then the DSP core reset will be controlled by DSP core reset signal. After
host will finish uploading code viaHPI port, it must set DSP core reset signal to the ‘GO’ state in order
to release DSP core from reset. DSP core will start execution from 0x00ff80 program address location,
which corresponds to page #0 of TM S320V C5421 DSP on-chip shared program RAM. Thisisthe
recommended DSP core reset release procedure, since it allows to release simultaneously any number
of DSP cores from the ‘RESET’ state by means of writing the corresponding value to
HOST _CNTR1_RG register of host PIOX-16 interface controller while keeping HPI reset signal in
the ‘GO’ state.
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In case TMS320V C5421 DSP core reset signal is held inthe ‘GO’ state while HPI reset signal
transitions from ‘RESET’ to ‘GO’ then the DSP core will stay inthe ‘RESET’ state until host writes
any data at the HPI address Ox2F. This method can be only used for individual release of DSP cores
from the ‘RESET’ state.

CAUTION

For more information about release of TM S320C5421 DSP cores from the reset state refer to
original TI TMS320V C5421 datasheet and user’s guides for TM S320C54x DSP, which are
supplied in either paper or el ectronic form together with this manual.

Setting PMST, SWWSR, SWCR, BSCR, GPIOCR and CLKMD Control Registers of
TMS320VC5421 DSP

In order to benefit of full performance of TMS320C5421 DSP and provide correct operation of on-board
hardware, user TMS320VC5421 DSP application must set TMS320VC5421 DSP on-chip SWWSR, SWCR,
BSCR, GPIOCR and CLKMD control registers as the following:

The MP/MC, OVLY and DROM hits of PMST register for each TM S320V C5421 DSP core shall be
settothe‘0’, ‘1" and ‘1’ values correspondingly. Thisis required in order to set HPI mode and enable
DSP on-chip shared program RAM, map DARAMA and DARAMB DSP on-chip data RAM areas into
program memory address space, and to enable SARAMA and SARAMB in-chip data RAM areas.

The SWWSR register (hex address 0028H) of each TM S320V C5421 DSP core must be set to the
0x0000 value.

The SWCR register (hex address 002BH) of each TM S320V C5421 DSP core must be set to the
0x0000 value.

The BSCR register (hex address 0029H) of each TM S320V C5421 DSP core must be set to the 0x8000
value.

The GPIOO_DIR hit (bit #D8) of GPIOCR register (hex address 003CH) of each TM S320V C5421
DSP core must be set to the ‘1’ value in order configure GPIOO I/O pin as the output pin for optional
SIOX rev.B DCM reset control (refer to the corresponding subsection below for more details).

The CLKMD register (hex address 0058H) of TM S320V C5421 DSP core #A must be set to the
0x17F7H valuein order to configure PLLx2 mode and 100 MHz internal DSP clock.



Chapter 2. System Architecture and Construction 11

CAUTION

For more information about PMST, SWWSR, SWCR, BSCR, GPIOCR and CLKMD
TMS320V C5421 DSP on-chip registers refer to original TI TMS320V C5421 datasheet and
user’s guides for TM S320C54x DSP, which are supplied in either paper or electronic form
together with this manual .

TMS320VC5421 DSP on-chip core-to-core communication and inter-DSP core-to-core
communication

Each on-board TMS320VC5421 DSP provides on-chip facilities for core-to-core communication via on-chip
128K shared RAM, on-chip bi-directional FIFO and mutual core-to-core interrupts.

CAUTION

For more information about TM S320C5421 DSP on-chip core-to-core communication refer to
original TI TMS320V C5421 datasheet and user’s guides for TM S320C54x DSP, which are
supplied in either paper or e ectronic form together with this manual.

TORNADO-PX5421Q DCM dso offers inter-DSP core-to-core communication via McBSP-2 seria ports,
which are connected on-board between DSP cores of different DSP chips. The following inter-DSP core-to-core
communications via McBSP-2 ports are supported:
e core#A or DSP #0 (DSP core #0A) can communicate with core #A of DSP #1 (DSP core #1A) via
McBSP-2 ports
e core#B or DSP #0 (DSP core #0B) can communicate with core #B of DSP #2 (DSP core #2B) via
McBSP-2 ports
e core#A or DSP #2 (DSP core #2A) can communicate with core #A of DSP #3 (DSP core #3A) via
McBSP-2 ports
e core#B or DSP#1 (DSP core #1B) can communicate with core #B of DSP #3 (DSP core #3B) via
McBSP-2 ports.

TORNADO-PX5421Q DCM provides direct wire-to-wire connection of McBSP-2 ports of DSP cores for
inter-DSP core-to-core communication as shown at fig.2-3.
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DSP CORE #0A ¢ » DSP CORE #1A
DSP CORE #0B ¢ » DSP CORE #2B
DSP CORE #2A ¢ » DSP CORE #3A
DSP CORE #1B ¢ » DSP CORE #3B
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Fig.2-3. McBSP-2 port connection for inter-DSP core-to-core communication.

Note that all frame synchronization signals (FSX and FSR) are pulled-up in order to exclude false transmissions
during McBSP-2 port software configuration procedure and to increase noise immunity.

CAUTION

Polarity of transmitter and receiver frame synchronization signals (FSX/FSR) shall be
configured as active low viaMcBSP-2 PCR register of all TM S320V C5421 DSP cores.

It is up to user DSP software application how to configure TM S320V C5421 DSP on-chip
McBSP-2 ports for inter-DSP core-to-core communication (clock source, clock frequency,
frame synchronization source, data word length, data frame length, etc) in order to best meet
customer application.

TMS320C5421 HPI port

TORNADO-PX5421Q DCM offers access from host TORNADO DSP system/controller to TMS320C5421
DSP on-chip multiplexed HPI port via host PIOX-16 interface in order to upload executable code and read/write
real-time data.

TMS320C5421 DSP features enhanced HPI116 HPI port and allows access from host TORNADO to all DSP on-
chip memory. All HPI port features are supported, including mutual interrupt generation between host
TORNADO DSP system/controller and each TM S320C5421 DSP core.
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CAUTION

For more information about TM S320C5421 DSP HPI port refer to section “Host PIOX-16
Interface” later in this chapter and to original TI TMS320V C5421 datasheet and user’s guides
for TMS320C54x DSP, which are supplied in either paper or electronic form together with
this manual.

Support for SIOX rev.B DCM

TORNADO-PX5421Q DCM provides on-board facilities for optional connection of up to eight external SIOX
rev.B DCM (one SIOX rev.B DCM per each TMS320V C5421 DSP core) for real-time signal 1/O, that converts
TORNADO-PX5421Q DCM into universal DSP and application specific 1/O coprocessor.

Each external T/SU-X1 SIOX rev.B mini-extender can carry one full-size SIOX rev.B DCM and connects to
any of TORNADO-PX5421Q DCM on-board MXSIOX-0A..3B connectors (JP3..JP10) (fig.2-1 and 2-2). Each
of eight on-board of MXSIOX connectors connects to particular TM S320V C5421 DSP core and comprises of
signals for two McBSP-0 and McBSP-1 serial ports, timer/1O lines, DSP interrupt request inputs, SIOX reset
control, and +5v/+12v host power supply lines.

For more details about MXSIOX connectors and external T/SU-X1 SIOX rev.B mini-extenders refer to section
“Serial 1/0 Expansion (SIOX) Interface” later in this chapter and appendix ‘C’ later in this manual.

TMS320VC5421 DSP General Purpose 1/0 (GPIO) pins

TORNADO-PX5421Q DCM uitilizes general purpose 1/0 (GPIO) pins GPIOO, GPIO2 and GPIO3 of each
TMS320VC5421 DSP core as SIOX reset, XIO-1 and TM/XIO-0 signals correspondingly of on-board
MXSIOX-0A..3B connectors for connection to external 7/SU-X1 SIOX rev.B mini-extenders.

CAUTION

Neither GPIO1 nor XF general purpose I/O pins of TMS320V C5421 DSP cores are not used
by TORNADO-PX5421Q DCM.

For more details about usage of GPIO0, GPIO2 and GPIO3 general purpose /0O pins of TMS320V C5421 DSP
cores in SIOX rev.B DCM interfaces of TORNADO-PX5421Q DCM refer to section “Serial 1/0 Expansion
(SIOX) Interface” later in this chapter and appendix ‘C’ later in this manual.

External interrupt inputs for TMS320VC5421 DSP cores

TORNADO-PX5421Q DCM utilizes INTO and INT1 active low external interrupt request inputs of each
TMS320VC5421 DSP core as IRQ-0 and IRQ-1 externa active low interrupt request inputs at optional external
SIOX rev.B DCM site via on-board MXSIOX-0A..3B connectors and external T/SU-X1 SIOX rev.B mini-
extenders (fig.2-1).
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CAUTION

TORNADO-PX5421Q DCM does not utilize NMI active low external non-maskable
interrupt request inputs of each TM S320V C5421 DSP core.

For more details about usage of INTO and INT1 external interrupt request for TMS320V C5421 DSP cores in
SIOX rev.B DCM interfaces of TORNADO-PX5421Q DCM refer to section “Serial 1/0 Expansion (SIOX)
Interface” later in this chapter and appendix ‘C’ later in this manual.

CAUTION

For more information about external interrupt request inputs of TMS320V C5421 DSP refer to
original TI TMS320V C5421 datasheet and user’s guides for TM S320C54x DSP, which are
supplied in either paper or el ectronic form together with this manual.

Generating DSP-to-host interrupt request from TMS320VC5421 DSP core to-host TORNADO
DSP system/controller

TORNADO-PX5421Q DCM allows to generate interrupt request from each TM S320V C5421 DSP core to host
TORNADO DSP system/controller via the corresponding HPIxx_HINT DSP-to-host interrupt request via DSP
on-chip HPI port (xx suffix of HPIxx_HINT interrupt request denotes number of TS320VC5421 DSP core and
iswithin OA..3B range).

HPIxx_HINT interrupt request can be set by TMS320VC5421 DSP software by writing to bit HINT of HPIC
register of the corresponding TM S320V C5421 DSP core. Current state of HPIxx_HINT interrupt request can be
read by host via HOST_HPI_HINT_STAT_RG DSP-to-host interrupt requests status register of host PIOX-16
interface and via HPIC register of HPI port of TMS320V C5421 DSP core #xx. Active HPIxx_HINT interrupt
request can be cleared by host TORNADO DSP system/controller by means of writing to the HINT bit of HPIC
register of TMS320V C5421 DSP core #xx.

HPIxx_HINT interrupt request can generate active host PIOX-16 interrupt request via any of four PIOX-16
interrupt request inputs. Particular #N-th host PIOX-16 interrupt request input, which is used to forward
HPIxx_HINT DSP-to-host interrupt request to host TORNADO DSP system/controller, must be enabled via
HOST _HIRQ _EN_RG register of host PIOX-16 interface and the corresponding HOST_HIRQn_IE_RG host
#N-th interrupt enable mask register of host PIOX-16 interface must have HPIxx_HINT _IE bit setto ‘1’ state.

For more details about how to enable host PIOX-16 interrupts refer to section “Host PIOX-16 Interface” later in
this chapter.
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CAUTION

For more information about HINT DSP-to-host interrupt request via HPI port of
TMS320V C5421 DSP refer to original TI TM S320V C5421 datasheet and user’s guides for
TMS320C54x DSP, which are supplied in either paper or electronic form together with this

manual .

Processing host-to-DSP interrupt request from host TORNADO DSP system/controller to
TMS320VC5421 DSP core

TORNADO-PX5421Q DCM allows to generate interrupt request from TORNADO DSP system/controller to
each TMS320V C5421 DSP core viathe DSPINT host-to-DSP interrupt request of the corresponding HPI port.

Particular host-to-DSP interrupt request can be set by software of host TORNADO DSP system/controller by
writing to the DSPINT bit of HPIC register of the corresponding TMS320VC5421 DSP core. Although
DSPINT bit is not available for read-back polling neither via host PIOX-16 interface, nor for the corresponding
TMS320VC521 DSP software, it can generate active DSP core interna interrupt in case bit HPINT of
TMS320V C5421 DSP on-chip IMR register isset to the ‘1’ state.

CAUTION

For more information about DSPINT host-to-DSP interrupt request via HPI port of
TMS320V C5421 DSP refer to original TI TM S320V C5421 datasheet and user’s guides for
TMS320C54x DSP, which are supplied in either paper or electronic form together with this

manual.

2.3 Serial 1/0 Expansion Interface (SIOX)

TORNADO-PX5421Q DCM provides on-board facilities for optional connection of up to eight external SIOX
rev.B DCM (one SIOX rev.B DCM per each TMS320V C5421 DSP core) for real-time signal /O, that converts
TORNADO-PX5421Q DCM into universal DSP and application specific 1/O coprocessor.

A variety of SIOX rev.B DCM for TORNADO DSP systems, controllers and coprocessors include
speech/fax/modem AD/DA DCM, telecom interfaces, audio AD/DA, DAT interface, multi-channel
instrumentation AD/DA/DIO DCM, application specific I/O coprocessors, and many more.

Connection of SIOX rev.B DCM to TORNADO-PX5421Q on-board DSP cores

SIOX rev.B DCM connect to particular TMS320V C5421 DSP cores of TORNADO-PX5421Q on-board DSP
via external T/SU-X1 SIOX rev.B mini-extenders (fig.2-4), which connect to TORNADO-PX5421Q DCM via
on-board MXSIOX-0A..3B connectors (JP3..JP10). Each T/SU-X1 SIOX rev.B mini-extender can carry one
full-size SIOX rev.B DCM.
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Fig.2-4a. Connection of T/SU-X1 SIOX rev.B mini-extender to TORNADO-PX5421Q on-board
TMS320VC5421 DSP core #0A.
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Fig.2-4b. TORNADO-PX5421Q DCM with two T/SU-X7 SIOX rev.B mini-extenders and one installed
SIOX rev.B DCM.

For more information about external T/SU-X1 SIOX rev.B mini-extenders refer to appendix ‘C’ later in this

manual.
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On-board SIOX rev.B interface path for connection to external T/SU-X1 SIOX rev.B mini-
extenders

SIOX rev.B interface sites for TORNADO DSP systems, controllers and coprocessors generally comprise of
signals for SIO-0 and SIO-1 seria ports, two timer/IO lines, external interrupt request inputs, SIOX reset signal
and power supply lines.

TORNADO-PX5421Q on-board SIOX rev.B interface path for connection to external 7/SU-X1 SIOX rev.B
mini-extenders for each of eight TMS320V C5421 DSP cores (fig.2-5) comprises of the following signals and
components:
» DSPcore’ McBSP-0 and McBSP-1 serial ports, which connect to SIO-0 and SIO-1 serial ports at
MXSIOX connector
TM/XIO-0 and XIO-1 timer/IO lines at MXSIOX connector, which connect to the DSP core’ GPIO3
and GPIO2 pins correspondingly
* |RQ-0/1 two external DSP interrupt request inputs at MXSIOX connector, which connect to the DSP
core’ INTO and INT1 pins correspondingly
e Activelow RESET SIOX reset control output at MXSIOX connector, which connects to the DSP
core’ GPIOQ pin
e +5v/+12v host PIOX-16 power supply lines
» dedicated on-board MXSIOX connector
»  two dedicated on-board switches, which enable common serial clock for transmitter and receiver
(CLKX/CLKR) for each SIO port of MXSIOX connector.

JP9
MXSIOX #0A
DSP #0 Connector
INTO/T IRQ-0/1
CORE GPIO-0 —>{>0 » RESET
H#A GPIO-2 » TM/XIO-0
GPIO-3 XI0-1
McBSP-0 [« P SI0-0
MeBSP-1 [4 SW1-3 SW1-4 P sioL
CLKX0 o CLKRO| | CLKX1 o7 CLKRT| | 5
—pf -5v
CORE ey
#B —pl 12y

Fig.2-5. SIOX rev.B interface path for connection to external T/SU-X1 SIOX rev.B mini-extenders for
TMS320VC5421 DSP core #0A.

MXSIOX connector pinout and signal description

TORNADO-PX5421Q on-board MXSIOX connectors are Samtec 34-pin dual-row 2mm guarded male
headers. Although MXSIOX plugs come standard with T/SU-X1/XC SIOX rev.B mini-extender connection
cables (refer to appendix “C” for more details), optional MXSIOX plugs for 2mm flat cables are available from
MicroLAB Systems upon request.

MXSIOX connector pinout is presented at fig.2-6, whereas signal description is provided in table 2-1.
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Fig.2-6. Pinout for TORNADO-PX5421Q on-board MXSIOX connector (top view).

Table 2-1. Signal description for TORNADO-PX5421Q on-board MXSIOX connector.
SIOX rev.B signal Description
interface signal type
SIO-0 port control
DX0 O/z Data, frame synchronization and serial clock signals for transmitter of SIO-0 port,
FSX0 1/0/Zz which connect to the transmitter control signals for TMS320VC5421 DSP core’ on-
CLKX0 1/0/Zz chip McBSP-0 serial port.
DRO | Data, frame synchronization and serial clock signals for receiver of SIO-0 port, which
FSRO | connect to the receiver control signals for TMS320VC5421 DSP core’ on-chip
CLKRO | McBSP-0 serial port.
SIO-1 port control
DX1 O/z Data, frame synchronization and serial clock signals for transmitter of SIO-1 port,
FSX1 1/10/1Z which connect to the transmitter control signals for TMS320VC5421 DSP core’ on-
CLKX1 1/0/Zz chip McBSP-1 serial port.
DR1 | Data, frame synchronization and serial clock signals for receiver of SIO-1 port, which
FSR1 I/0 connect to the receiver control signals for TMS320VC5421 DSP core’ on-chip
CLKR1 | McBSP-1 serial port.
Timers/IO, DSP Reset and Interrupt Requests
TM/XIO-0 1/0 Timer/1O pin, which connects to TMS320VC5421 DSP core’ GPIO3 pin. This pin can
be configured via TMS320VC5421 DSP core’ GPIOCR register as either timer output,
or input, or output pin. Refer to the corresponding subsection below for more details.
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XI0-1 1/0 I/O pin, which connects to TMS320VC5421 DSP core’ GPIO2 pin. This pin can be
configured via TMS320VC5421 DSP core’ GPIOCR register as either input or output
pin. Refer to the corresponding subsection below for more details.

RESET 0 Active low SIOX reset output pin, which connects to TMS320VC5421 DSP core’
GPIOO0 pin. This pin must be configured via TMS320VC5421 DSP core GPIOCR
register as output pin. Refer to the corresponding subsection below for more details.

IRQ-0 Active low external interrupt request inputs, which connect to the for TMS320VC5421
DSP core’ INTO and INTO inputs correspondingly. Active DSP core’ external interrupt

IRQ-1 requests are generated on the falling edge (1-0) of /RQ-0 and IRQ-1.. inputs.

Power Supplies
GND Ground.
+5v +5v power (from host PIOX-16 interface).
+12v +12v power (from host PIOX-16 interface).
-5v -5v power (from host PIOX-16 interface).
-12v -12v power (from host PIOX-16 interface).
Note: 1. Signal type is denoted as the following: / - input, O - output, Z - high impedance.

2. Alllogical signal levels and load currents correspond to that for 3v/5v CMOS signals.

Programming MXSIOX TM/XIO and SIOX reset control pins

TORNADO-PX5421Q DCM utilizes genera purpose I/0 (GPIO) pins GPIOO, GPIO2 and GPIO3 of each
TMS320VC5421 DSP core as SIOX reset, XIO-1 and TM/XIO-0 signals correspondingly of on-board
MXSIOX-0A..3B connectors for connection to external T/SU-X1 SIOX rev.B mini-extenders in accordance
with table 2-2. Note, that GPIO0, GPIO2 and GPIO3 pins of each TMS320VC5421 DSP core shall be
configured via GPIOCR TM S320V C521 DSP on-chip register for TORNADO-PX5421Q DCM.

Table 2-2. Configuration of GPIO pins for TMS320VC5421 DSP cores.
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DSP
GPIO pin

SIOX rev.B
site function

/0 mode
(GPIOCR setting)

value on
DSP reset

Description

GPIOO

RESET

ouT
(GPIOCR |= 0x0100)

1@IN

GPIO0 pin of TMS320VC5421 DSP core is used as
SX_RESET reset signal for optional external SIOX rev.B
site of the corresponding TMS320VC5421 DSP core via
the corresponding MXSIOX on-board connector and
external T/SU-X1 external SIOX rev.B mini-extender.
DSP software controlled SIOX reset signal allows
correct initialization of the SIOX DCM hardware and
correct synchronization with the DSP software.GP/IO0
pin must be always configured as output in case
external T/SU-X1 external SIOX rev.B mini-extender is
connected to the corresponding MXSIOX on-board
connector and SIOX rev.B DCM is installed. GPIO0 pin
has on-board pull-up in order to set active SX_RESET
on DSP reset condition.

GPIO0 =0 while GPIOO0 pin is configured as the output
pin corresponds to the ‘RUN’ state of the corresponding
SX_RESET signal of external SIOX rev.B site, i.e. SIOX
reset signal is being released.

GPIO0 =1 while GPIOO0 pin is configured as the output
pin corresponds to active ‘RESET state of the
corresponding SX_RESET signal of external SIOX rev.B
site, i.e. SIOX reset signal is being set. This state is set
as default on DSP reset condition due to the on-board
pull-up resistor.

GPIO3

TM/XI0-0

IN/OUT/TMOUT

IN
(GPIOCR &= ~0x8800)

ouT
(GPIOCR &= ~0x8000;
GPIOCR |= 0x0800)

TMOUT
(GPIOCR |= 0x8000)

x@IN

GPIO3 pin of TMS320VC5421 DSP core is used as
TM/XI0-0 timer/1O signal for optional external SIOX
rev.B site of the corresponding TMS320VC5421 DSP
core via the corresponding MXSIOX on-board connector
and external T/SU-X1 external SIOX rev.B mini-
extender. GPIO3 pin can be configured either as input,
or output, or timer output pin in case external T/SU-X1
external SIOX rev.B mini-extender is connected to the
corresponding MXSIOX on-board connector and SIOX
rev.B DCM is installed.

GPIO2

XIO-1

IN/OUT

IN
(GPIOCR &=~ 0x0400)

ouT
(GPIOCR |= 0x0400)

x@IN

GPI02 pin of TMS320VC5421 DSP core is used as
XI0-1 10 signal for optional external SIOX rev.B site of
the corresponding TMS320VC5421 DSP core via the
corresponding MXSIOX on-board connector and
external T/SU-X1 external SIOX rev.B mini-extender.
GPIO2 pin can be configured either as input or output
pin in case external T/SU-X1 external SIOX rev.B mini-
extender is connected to the corresponding MXSIOX on-
board connector and SIOX rev.B DCM is installed.

Note:

1. 1/0 modes: IN —input; OUT — output, TMOUT - timer output.

2. Values on DSP reset condition: 1@IN - output ‘1’ state with I/O input mode; x@IN - unknown output
state with 1/0 input mode.
3. GPIOCR denotes TMS320VC5421 DSP on-chip GPIO control register (hex address 003CH).
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CAUTION

For more information about GPIO pinsand GPIOCR TMS320V C5421 DSP on-chip register
refer to original TI TM S320V C5421 datasheet and user’ s guides for TM S320C54x DSP,
which are supplied in either paper or electronic form together with this manual .

Maximum serial clock frequency for SIOX rev.B DCM

Although maximum output serial clock frequency for McBSP serial ports of TMS320V C5421 DSP cores is 50
MHz, maximum serial clock frequency for McBSP-0/1 port of TORNADO-PX5421Q DCM is limited by the
length of connection cables, which are used for connection to external T/SU-X71 SIOX rev.B mini-extenders,
and particular by serial clock distribution configuration for installed SIOX rev.B DCM.

CAUTION

In case standard 10" long (0.25m) cable is used for connection of TORNADO-PX5421Q
DCM to external T/SU-X1 SIOX rev.B mini-extenders and the corresponding TORNADO-
PX5421Q on-board common serial clock enable switch (SW1..SW4) is set to ' OFF (refer to
the corresponding subsection below for more details) , then the recommended maximum serial
clock frequency for CLKX/CLKR signals for McBSP-0/1 serial portsis 33 MHz.

CAUTION

In case standard 10” long (0.25m) cableis used for connection of TORNADO-PX5421Q
DCM to external T/SU-X1 SIOX rev.B mini-extenders and the corresponding TORNADO-
PX5421Q on-board common serial clock enable switch (SW1..SW4) isset to ‘ON’ (refer to t
(refer to the corresponding subsection below for more details) , then the recommended
maximum serial clock frequency for CLKX/CLKR signals for McBSP-0/1 seria portsis 20
MHz.

Common CLKX/CLKR serial clock enable control for SIOX rev.B DCM

TORNADO-PX5421Q DCM provides on-board common CLKX/CLKR serial clock enable switches
(SW1..SW4) for each of on-board MXSIOX connectors (fig.2-1 and fig.2-5). Each MXSIOX connector has two
corresponding common serial clock enable switches (one switch per each SIO port) in accordance with table A-
1
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CAUTION

In case TORNADO-PX5421Q on-board common serial clock enable switch is set to ‘ON’,
then the corresponding transmitter serial clock (CLKX) and receiver serial clock (CLKR) are
connected together on-board.

In case TORNADO-PX5421Q on-board common serial clock enable switch is set to ‘OFF,
then the corresponding transmitter serial clock (CLKX) and receiver serial clock (CLKR) are
disconnected on-board.

TORNADO-PX5421Q DCM on-board common seria clock enable switches shall be used in conjunction with
T/SU-X1 SIOX rev.B mini-extender on-board receiver serial clock (CLKCR) return enable switches (SW1 and
SW2) in accordance with general guidelines provided in appendix ‘C' of this manual and below in this
subsection.

Background for usage TORNADO-PX5421Q on-board common CLKX/CLKR seria clock enable switches
and T/SU-X1 SIOX rev.B mini-extender on-board receiver seria clock (CLKCR) enable switches is the ‘long-
line’ compensation issue for serial clock signals distribution over connection flat cable between TORNADO-
PX5421Q on-board MXSIOX connector and 7/SU-X1 SIOX rev.B mini-extender due to the ‘long-line wave
nature’ of connection flat cable.

Although the ‘long-line’ compensation resistors are being used for all McBSP-0/1 control signals (frame
synchronization pulse, serial clock and serial data) at both TORNADO-PX5421Q DCM and T/SU-X1 SIOX
rev.B mini-extender boards in order to exclude signal reflection, a ‘long-line€’ non-compensation for serial clock
signals can still occur in case installed SIOX rev.B DCM is using common shorted serial clock for transmitter
and receiver of SIO port (many SIOX rev.B DCM actually use this in order to ssimplify design). Note, that this
problem does not occur with SIO port frame synchronization and serial data signals, since these signals always
use dedicated lines of SIOX interface and can’'t be connected together.
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CAUTION

In case installed SIOX rev.B DCM has been designed without on-board common shorted
CLKX/CLKR transmitter/receiver serial clock of SIO port and each serial clock isusing its
dedicated pins, then the corresponding TORNADO-PX5421Q on-board common
CLKX/CLKR seria clock enable switch must be set to ‘OFF and the corresponding T/SU-
X1 SIOX rev.B mini-extender on-board receiver serial clock (CLKCR) return enable switch
must be set to ‘ON’.

In case ingtalled SIOX rev.B DCM has been designed with on-board common shorted
CLKX/CLKR transmitter/receiver serial clock of SIO port and both serial clocks are using
shared pins, then the corresponding TORNADO-PX5421Q on-board common CLKX/CLKR
serial clock enable switch must be set to ‘ON’ and the corresponding 7/SU-X7 SIOX rev.B
mini-extender on-board receiver serial clock (CLKCR) return enable switch must be set to
‘OFF'.

For more information about external T/SU-X1 SIOX rev.B mini-extenders refer to appendix ‘C’ later in this
manual.

2.4 Host PIOX-16 Interface

Host 16-bit PIOX-16 interface of TORNADO-PX5421Q DCM provides access from host TORNADO DSP
system/controller to a set of control registers and to TMS320V C5421 DSP on-chip HPI ports. On-board JP1
connector of TORNADO-PX5421Q DCM (fig.2-2 and A-1) is used to install into PIOX-16 site of host
TORNADO DSP system/controller.

host PIOX-16 interface address map

Host PIOX-16 interface address map for TORNADO-PX5421Q DCM comprises of control register area and
TMS320V C5421 DSP on-chip HPI ports area. Table 2-3 specifies details about host PIOX-16 interface address

map.

Table 2-3. Host PIOX-16 interface address map.

host PIOX-16 interface register default value on access address range
PIOX-16 interface mode (in 16-bit data words)
reset condition

Control Registers area

HOST_CNTR1_RG register 00H riw BA + 0000H*WAS
(DSP cores reset control) (bits DO..D7 only)
HOST_CNTR2_RG register 00H riw BA + 0001H*WAS
(DSP HPI reset and HPI access timeout enable (bits DO..D7 only)

control)
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HOST_HIRQ_EN_RG register 00H riw BA + 0004H*WAS
(host PIOX-16 interrupt lines enable control) (bits D0..D7 only)
HOST_HPI_HINT_STAT_RG register - r BA + 0008H*WAS
(status of DSP-to-host interrupt requests via HPI) (bits DO..D7 only)
HOST_HPI_TMOUT_ERR_STAT_RG register - r BA + 0009H*WAS
(HPI access error status) (bits DO..D7 only)
HOST_CLR_HPIO_TMOUT_ERR_RG register - w BA + 000CH*WAS
(clear HPI timeout error for DSPO) (written data is ignored)
HOST_CLR_HPI1_TMOUT_ERR_RG register - w BA + 000CH*WAS
(clear HPI timeout error for DSP1) (written data is ignored)
HOST_CLR_HPI2_TMOUT_ERR_RG register - w BA + 000CH*WAS
(clear HPI timeout error for DSP2) (written data is ignored)
HOST_CLR_HPI3_TMOUT_ERR_RG register - w BA + 000CH*WAS
(clear HPI timeout error for DSP3) (written data is ignored)
HOST_HIRQO_IE1_RG register 00H riw BA + 0010H*WAS
(interrupt enable/mask register #1 for host PIOX- (bits DO..D7 only)
16 interrupt request line IRQ-0)

HOST_HIRQO_IE2_RG register 00H riw BA + 0011H*WAS
(interrupt enable/mask register #2 for host PIOX- (bits DO..D7 only)
16 interrupt request line HIRQ-0)

HOST_HIRQ1_IE1_RG register 00H riw BA + 0012H*WAS
(interrupt enable/mask register #1 for host PIOX- (bits DO..D7 only)
16 interrupt request line IRQ-1)

HOST_HIRQ1_IE2_RG register 00H riw BA + 0013H*WAS
(interrupt enable/mask register #2 for host PIOX- (bits DO..D7 only)
16 interrupt request line HIRQ-1)

HOST_HIRQ2_IE1_RG register 00H riw BA + 0014H*WAS
(interrupt enable/mask register #1 for host PIOX- (bits D0..D7 only)
16 interrupt request line IRQ-2)

HOST_HIRQ2_IE2_RG register 00H riw BA + 0015H*WAS
(interrupt enable/mask register #2 for host PIOX- (bits D0..D7 only)
16 interrupt request line HIRQ-2)

HOST_HIRQ3_IE1_RG register 00H riw BA + 0016H*WAS
(interrupt enable/mask register #1 for host PIOX- (bits D0..D7 only)
16 interrupt request line IRQ-3)

HOST_HIRQ3_IE2_RG register 00H riw BA + 0017H*WAS

(interrupt enable/mask register #2 for host PIOX-
16 interrupt request line HIRQ-3)

(bits DO..D7 only)
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TMS320VC5421 DSP core #0A on-chip HPI ports area
(refer to TMS320VC5421 DSP documentation for more details about DSP on-chip HPI port)

(HPI data register)

HOST_HPICOA_RG register 0000H riw BA + 0020H*WAS
(HPI control register)

HOST_HPIDOA_AINC_RG register - riw BA + 0021H*WAS
(HPI data register with address postincrement)

HOST_HPIAOA_RG register - riw BA + 0022H*WAS
(HPI address register)

HOST_HPIDOA_RG register - riw BA + 0023H*WAS

TMS320VC5421 DSP core #0B on-chip HPI ports area
(refer to TMS320VC5421 DSP documentation for more details about DSP on-chip HPI port)

HOST_HPICOB_RG register 0000H riw BA + 0024H*WAS
(HPI control register)
HOST_HPIDOB_AINC_RG register - riw BA + 0025H*WAS
(HPI data register with address postincrement)
HOST_HPIAOB_RG register - riw BA + 0026H*WAS
(HPI address register)
HOST_HPIDOB_RG register - riw BA + 0027H*WAS
(HPI data register)

TMS320VC5421 DSP core #1A on-chip HPI ports area

(refer to TMS320VC5421 DSP documentation for more details about DSP on-chip HPI port)

(HPI data register)

HOST_HPIC1A_RG register 0000H riw BA + 0028H*WAS
(HPI control register)

HOST_HPID1A_AINC_RG register - riw BA + 0029H*WAS
(HPI data register with address postincrement)

HOST_HPIA1A_RG register - riw BA + 002AH*WAS
(HPI address register)

HOST_HPID1A_RG register - riw BA + 002BH*WAS

TMS320VC5421 DSP core #1B on-chip HPI ports area
(refer to TMS320VC5421 DSP documentation for more details about DSP on-chip HPI port)

(HPI data register with address postincrement)

HOST_HPIC1B_RG register 0000H riw BA + 002CH*WAS
(HPI control register)
HOST_HPID1B_AINC_RG register - riw BA + 002DH*WAS
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(HPI data register)

HOST_HPIA1B_RG register - riw BA + 002EH*WAS
(HPI address register)
HOST_HPID1B_RG register - riw BA + 002FH*WAS

TMS320VC5421 DSP core #2A on-chip HPI ports area
(refer to TMS320VC5421 DSP documentation for more details about DSP on-chip HPI port)

HOST_HPIC2A_RG register 0000H riw BA + 0030H*WAS
(HPI control register)
HOST_HPID2A_AINC_RG register - riw BA + 0031H*WAS
(HPI data register with address postincrement)
HOST_HPIA2A_RG register - riw BA + 0032H*WAS
(HPI address register)
HOST_HPID2A_RG register - riw BA + 0033H*WAS
(HPI data register)

TMS320VC5421 DSP core #2B on-chip HPI ports area

(refer to TMS320VC5421 DSP documentation for more details about DSP on-chip HPI port)

(HPI data register)

HOST_HPIC2B_RG register 0000H riw BA + 0034H*WAS
(HPI control register)

HOST_HPID2B_AINC_RG register - riw BA + 0035H*WAS
(HPI data register with address postincrement)

HOST_HPIA2B_RG register - riw BA + 0036H*WAS
(HPI address register)

HOST_HPID2B_RG register - riw BA + 0037H*WAS

TMS320VC5421 DSP core #3A on-chip HPI ports area
(refer to TMS320VC5421 DSP documentation for more details about DSP on-chip HPI port)

HOST_HPIC3A_RG register 0000H riw BA + 0038H*WAS
(HPI control register)

HOST_HPID3A_AINC_RG register - riw BA + 0039H*WAS
(HPI data register with address postincrement)

HOST_HPIA3A_RG register - riw BA + 003AH*WAS
(HPI address register)

HOST_HPID3A_RG register - riw BA + 003BH*WAS
(HPI data register)
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TMS320VC5421 DSP core #3B on-chip HPI ports area
(refer to TMS320VC5421 DSP documentation for more details about DSP on-chip HPI port)

HOST_HPIC3B_RG register 0000H riw BA + 003CH*WAS
(HPI control register)

HOST_HPID3B_AINC_RG register - riw BA + 003DH*WAS
(HPI data register with address postincrement)

HOST_HPIA3B_RG register - riw BA + 003EH*WAS
(HPI address register)

HOST_HPID3B_RG register - riw BA + 003FH*WAS
(HPI data register)

Notes: 1. Access modes: r - read only, w - write only, r/w - read/write.
2. 'BA’ denotes base address for host PIOX-16 interface within the address map of host
DSP of host TORNADO DSP system/controller.
3. ‘WAS denotes DSP word address step: WAS=1 for TMS320C3x and TMS320C54x DSP;
WAS=4 for TMS320C6x DSP.

CAUTION

Host TORNADO DSP system/controller software must access TORNADO-PX5421Q DCM
at PIOX-16 interface base address, which is specific for particular TORNADO DSP
system/controller
(refer to documentation for your TORNADO DSP system/controller for more details about
addressing PIOX-16 interface area).

CAUTION
When accessing Control Register area of host PIOX-16 interface from host TORNADO DSP
system/controller, only data bits DO..D7 are valid.

When accessing TMS320VC5421 DSP on-chip HPI ports area of host PIOX-16 interface from
host TORNADO DSP system/controller, data bits D0O..D15 are valid.
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CAUTION

PIOX-16 reset signal of host TORNADO DSP system/controller must be released prior
communication with TORNADO-PX5421Q DCM.

HOST_CNTR1_RG register for DSP cores reset control

TORNADO-PX5421Q on-board TMS320VC5421 DSP core reset control is performed via
HOST _CNTR1_RG register of host PIOX-16 interface. Note, that when accessing HOST _CNTR1_RG
register, only data bits DO..D7 are valid.

HOST_CNTR1_RG register (r/w)

X DSP3B_GO | DSP3A_GO | DSP2B_GO | DSP2A_GO | DSP1B_GO | DSP1A_GO | DSPOB_GO | DSPOA_GO
(r'w, 0+) (r'w, 0+) (r'w, 0+) (r'w, 0+) (r'w, 0+) (r'w, 0+) (r'w, 0+) (r'w, 0+)
bits 15..8 bit-7 bit-6 bit-5 bit-4 bit-3 bit-2 bit-1 bit-0

Table 2-4 describes details about HOST _CNTR1_RG register bits.

Table 2-4. Register bits of HOST_CNTR1_RG register.

register bits access value on host Description
mode PIOX-16
interface reset

DSPOA_GO riw 0 Control reset signal for the corresponding TMS320VC5421 DSP cores
DSPOB_GO #0A. .#3B.

DSP1A_GO

DSP1B_GO DSPxx_GO=0 corresponds to the RESET state of the corresponding
DSP2A_GO TMS320VC5421 DSP core.

DSP2B_GO

DSP3A_GO

DSP3B:GO DSPxx_GO=1 corresponds to the ‘GO’ state of the corresponding

TMS320VC5421 DSP core, i.e. no active reset signal is applied.

Note: 1. Access modes: r/w — read/write; r — read-only; w — write only.

DSPxx_GO bits of HOST_CNTR1_RG register control the individual reset signals for all TMS320V C5421
DSP cores. HOST_CNTR1_RG register allows to simultaneously release any combination of TM S320V C5421
DSP cores from the reset state and to synchronize on-board DSP cores operation. Refer to the corresponding
subsection below for more details.

HOST_CNTR2_RG register for HPI reset control and host-to-HPI timeout enable control

HOST_CNTR2_RG register of host PIOX-16 interface must be used for common HPI port reset control for all
TMS320V5421 DSP cores and to enable timeout control for host-to-HPI accesses. Note, that when accessing
HOST_CNTR2_RG register, only data bits DO..D2 are valid.
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HOST_CNTR2_RG register (r/w)

X HPI_TMOUT_EN 0 0 0 0 0 0 HPI_GO
(r/w, 0+) (r/w, 0+)
bits 15..8 bit-7 bit-6 bit-5 bit-4 bit-3 bit-2 bit-1 bit-0
Table 2-5 describes details about HOST_CNTR2_RG register bits.
Table 2-5. Register bits of HOST_CNTR2_RG register.
register bits access value on host Description
mode PIOX-16
interface reset
HPI_GO r/w 0 Controls common reset signal for HPI ports of all on-board

TMS320VC5421 DSP.

all TMS320VC5421 DSP.

access HPI port data.

HPI_GO=0 corresponds to the RESET state of HPI ports for

HPIxx_GO=1 corresponds to the ‘GO’ state of HPI ports for
all TMS320VC5421 DSP, i.e. no active HPI reset signal is
applied and host TORNADO DSP system/controller can

HPI_TMOUT_EN r/'w 0 Timeout enable for host-to-HPI access via host PIOX-16
interface for HPI ports of all TMS320VC5421 DSP cores.

HPI_TMOUT_EN=0 corresponds to disabled timeout control
for host-to-HPI accesses. In case any HPI access collision
occurs with continuous missing HPI ready signal, then host
P10X-16 interface access cycle will remain active until DSP
HPI ready signal comes active. This can result in infinite
hanging of host TORNADO DSP environment. Infinitely active
host-to-HPI access cycle can be aborted only by applying
DSP reset signal to host TORNADO DSP system/controller.

HPI_TMOUT_EN=0 corresponds to enabled timeout control
for host-to-HPI access. In case any HPI access collision
occurs with continuous missing HPI ready signal, then host
PIOX-16 interface access cycle will remain active either until
DSP HPI ready signal comes active or until timeout expires,
whichever comes first. This will exclude possible hanging of
host TORNADO DSP environment and exclude the need to
apply reset signal to DSP of host TORNADO DSP
system/controller in order to terminate pending host-to-HPI
access cycle. In case the HPI access timeout occurs during
access to any DSP core of DSP #n (n=0..3), then bit
HPIn_TMOUT_ERR of HOST_HI_TMOUT_ERR_STAT_RG
will be set and host PIOX-16 interrupt can be generated.
Timeout period for host-to-HPI access is set to 640 ns.

Note: 1. Access modes: r/w — read/write; r — read-only; w — write only.
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HPI_GO bit of HOST_CNTR2_RG register controls common HPI ports reset signal for all TMS320V C5421
DSP cores. It must be used in order to enable HPI ports operation. Refer to the corresponding subsection below
for more details.

HPI_TMOUT_EN bit of HOST_CNTRZ2_RG register is used to enable the timeout control for host-to-HPI
access cycles of host PIOX-16 interface of TORNADO-PX5421Q DCM. Refer to the corresponding
subsection below for more details.

TMS320VC5421 DSP cores start-up procedure

Reset signals for on-board TMS320VC5421 DSP cores (which are controlled via DSPxx_GO bits of
HOST_CNTR1_RG register) shall be used along with common HPI ports reset signal for all TMS320V C5421
DSP (which is controlled via HPI_GO bit HOST_CNTR2_RG register) in order to upload DSP code from
host TORNADO DSP system/controller and to start-up the DSP cores.

Start-up procedure for TMS320VC5421 DSP cores is described in the corresponding subsection of “DSP
Environment” section earlier in this chapter.

Host-to-HPI access timeout control

Timeout control for host-to-HPI access cycles of TORNADO-PX5421Q host PIOX-16 interface allows to
exclude infinite hanging of host TORNADO DSP software due to probable infinite pending of host-to-HPI
access cycles.

Infinite pending of host-to-HPI access cycle and of host TORNADO DSP environment can occur in case host
performs access to the HPI port of the DSP chip whereas each DSP core (#A and #B) of this DSP chip has
already executed IDLE3 instruction.

In case the HPI access timeout is enabled via HPI_ TMOUT_EN bit of HOST_CNTR2_RG register, then host-
to-HPI access cycle will be terminated either on the normal HPI ready condition or on the HPI access timeout
condition.

Timeout interval for host-to-HPI access cycles is 640 ns. In case the timeout condition occurs, then the
corresponding HPIn_TMOUT_ERR timeout error flag (n=0..3) of HOST_HPI_TMOUT_ERR_STAT_RG
register will be set.

CAUTION

HPIn_TMOUT _ERR timeout error flags (n=0..3) are available for software polling via
HOST_HPI_TMOUT_ERR_STAT _RG register of host PIOX-16 interface, and can
generate interrupt requests to host TORNADO DSP system/controller via host PIOX-16
interface in case the corresponding interrupt enable bitsare set in HOST_HIRQx_IE2 RG
register (x=0..3) and the corresponding /RQ-x host PIOX-16 interrupt request line is selected
viaHOST_HIRQ_EN_RG register.

Once HPIn_TMOUT_ERR timeout error flag (n=0..3) has been set, it remains active until it
will be cleared by host TORNADO DSP system/controller by writing to the corresponding
HOST_CLR_HPIn_TMOUT_ERR_RG registers of host PIOX-16 interface.
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Figure 2-7 illustrates operation of timeout controller for host-to-HPI access cycle of host PIOX-16 interface of
TORNADO-PX5421Q DCM.

<640ns

<

PIOX-STB

HPI_STB ' (
\
HRDY -—’\

PIOX_RDY —  some
e

TR

Fig.2-7a. Normal host-to-HPI access cycle without timeout condition.

640 ns
PIOX-STB
HPI_STB ' K
HRDY
PIOX_RDY 20 1

HPI_TMOUT_ERR

Fig.2-7b. Host-to-HPI access cycle terminated on timeout condition.

HOST_HPI_TMOUT_ERR_STAT_RG register for polling timeout flags for host-to-HPI access
cycles

HOST_HPI_TMOUT_ERR _STAT _RG read-only register of host PIOX-16 interface must be used for
software polling of timeout flags for host-to-HPI access cycles. Note, that when reading
HOST_HPI_TMOUT_ERR_STAT_RG register, only data bits D0O..D7 are valid.

HOST_HPI_TMOUT_ERR_STAT_RG register ()

X 0 0 0 0 HPI3_TMOUT_ERR | HPI2_TMOUT_ERR | HPI1_TMOUT_ERR | HPIO_TMOUT_ERR
(r, 0+) (r, 0+) (r, 0+) (r, 0+)

bits 15.8  bit-7  bit-6  bit-5  bit-4 bit-3 bit-2 bit-1 bit-0

Table 2-6 describes details about HOST_HPI_TMOUT_ERR_STAT_RG register bits.

Table 2-6. Register bits of HOST_HPI_TMOUT_ERR_STAT_RG register.
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register bits access value on host description
mode PIOX-16
interface reset

HPIO_TMOUT_ERR R 0 Indicates current status of individual timeout errors for

HPI1_TMOUT_ERR host-to-HPI access via host PIOX-16 interface for DSP

HPI2_TMOUT_ERR #0..#3. Note, that HPIn_TMOUT_ERR error flag is set

HPI3_TMOUT_ERR in case of timeout condition during host access to the
HPI port of either DSP #n (n=0..3) on-chip cores
#A/#B.

HPIn_TMOUT_ERR=0 corresponds to no timeout
condition detected for host-to-HPI access via host
P1OX-16 interface to the DSP #n on-chip cores #A/#B.

HPIn_TMOUT_ERR=1 corresponds to active timeout
condition detected for host-to-HPI access via host
PIOX-16 interface to either of the DSP #n on-chip
cores #A/#B. HPIn_TMOUT_ERR error flag remains in
the ‘1’ state until it will be cleared via host write to
HOST_CLR_HPIn_TMOUT_ERR_RG register.

Note: 1. Access modes: r/w — read/write; r — read-only; w — write only.

HOST_CLR_HPIn_TMOUT_ERR_RG registers for clearing timeout errors of host-to-HPI access
cycles

HOST _CLR _HPIn_TMOUT_ERR _RG write-only registers (n=0..3) of host PIOX-16 interface shall be used
to clear HPIn_TMOUT _ERR timeout error flags of HOST_HPI_ TMOUT_ERR_STAT_RG register. Note,
that when writing to HOST_CLR_HPIn_TMOUT_ERR_RG write-only registers (n=0..3), written data is
ignored.

HOST_CLR_HPIn_TMOUT_ERR_RG register (w)

X X X X X X X X X

bits 15..8 bit-7 bit-6 bit-5 bit-4 bit-3 bit-2 bit-1 bit-0

host PIOX-16 interrupt requests control

TORNADO-PX5421Q DCM can generate interrupt requests to host TORNADO DSP system/controller using
any combination of /RQ-0..3 interrupt request inputs of host PIOX-16 interface. Each of host PIOX-16
interface IRQ-0..3 host interrupt request outputs of TORNADO-PX5421Q DCM can be individually enabled
and configured to generate output interrupt request asthe logical OR of selected interrupt request sources.

The following are the control registers of TORNADO-PX5421Q host PIOX-16 interface, which are involved in
generation of interrupt requests to host TORNADO DSP system/controller:
e HOST _HIRQ _EN_RG register, which is used to enable each of host PIOX-16 interface IRQ-0..3
host interrupt request outputs. In case host PIOX-16 interface request output is disabled, then its output
driver isin the Z-state, which meets on-board configuration of external interrupt request inputs via host
PIOX-16 and SIOX interfaces of host TORNADO DSP system/controller.
e HOST_HIRQn_IE1_RG and HOST_HIRQn_IE2_RG registers (n=0..3), which are used to set
interrupt request masks for each of host PIOX-16 interface IRQ-0..3 host interrupt request outputs.
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e HOST_HPI_HINT_STAT_RG and HOST_HPI_TMOUT_ERR_STAT_RG registers, which can be
used for software polling of interrupt request sources for host PIOX-16 interrupt requests.

Each of host PIOX-16 interface IRQ-0..3 host interrupt request outputs of TORNADO-PX5421Q DCM can be
generated as the logical OR of the following individually maskable interrupt request sources:

e HPIxx_HINT (xx=0A..3B) DSP-to-host interrupt requests via DSP on-chip HPI port for each
TMS320VC5421 DSP core, i.e. via HINT bit of HPIC register. Refer to section “DSP Environment”
earlier in this chapter and original TI TM S320C54x documentation for more details.

» Logical OR of all timeout conditions occurred during host host-to-HPI access via host PIOX-16
interface.

CAUTION

IRQ-n host PIOX-16 interrupt requests (n=0..3)are generated as the logical OR of enabled
interrupt request sourcesviaHOST_HIRQn_IE1_RG and HOST_HIRQn_IE2_RG
registers (n=0..3) in case this host interrupt request output of TORNADO-PX5421Q host
PIOX-16 interface is enabled via HIRQn_EN bit of HOST_HIRQ_EN_RG register.

HOST_HPI_HINT_STAT_RG register for software polling of DSP-to-host interrupt requests via
TMS320VC5421 DSP on-chip HPI ports

HOST_HPI_HINT_STAT_RG read-only register of host PIOX-16 interface must be used for software polling
of DSP-to-host interrupt requests via HPI ports of TM S320V C5421 DSP on-chip cores. Note, that when reading
HOST_HPI_HINT_STAT_RG register, only data bits D0O..D7 are valid.

HOST_HPI_HINT_STAT_RG register (r)

X

HPI3B_HINT
(r, 0%)

HPISA_HINT
(r, 0+)

HPI2B_HINT
(r, 0+)

HPI2A_HINT
(r, 0+)

HPI1B_HINT
(r, 0+)

HPI1A_HINT
(r, 0+)

HPIOB_HINT
(r, 0+)

HPIOA_HINT
(r, 0+)

bits 15..8

bit-7

bit-6

bit-5

bit-4

bit-3

bit-2

Table 2-7 describes details about HOST_HPI_HINT_STAT_RG register bits.

bit-1

Table 2-7. Register bits of HOST_HPI_HINT_STAT_RG register.

bit-0
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register bits access value on host Description
mode PIOX-16
interface reset

HPIOA_HINT r 0 Indicates current status of DSP-to-host interrupt
HPIOB_HINT request via HPI port for each TMS320VC5421 DSP
HPI1A_HINT core, which corresponds to the current status of HINT
HPI1B_HINT bit of HPIC register of the corresponding
HPI2A_HINT TMS320VC5421 DSP core.

HPI2B_HINT

HPI3A_HINT HPIxx_HINT=0 corresponds to no DSP-to-host
HPI3B_HINT interrupt request via HPI port of the corresponding

TMS320VC5421 DSP core #xx (xx=0A..3B).

HPIxx_HINT=1 corresponds to active DSP-to-host
interrupt request via HPI port of the corresponding
TMS320VC5421 DSP core #xx (xx=0A..3B).

Note: 1. Access modes: r/w — read/write; r — read-only; w — write only.

DSP-to-host interrupt request via TMS320V C5421 DSP on-chip HPI port is actually the state of HINT bit of
DSP core on-chip HPIC register. DSP-to-host interrupt request via TM S320V C5421 DSP on-chip HPI port can
be set by DSP core only by means of writing ‘1’ to HINT bit of DSP core on-chip HPIC register, whereas it can
be cleared by host TORNADO DSP system/controller only by means of writing ‘1’ to the HINT hit of the
corresponding HOST_HPICxx_RG of host PIOX-16 interface of TORNADO-PX5421Q DCM.

Although current status of HINT bit of TMS320V C5421 DSP cores on-chip HPIC registers can be obtained by
host TORNADO DSP system/controller by reading corresponding HOST_HPICxx_RG of host PIOX-16
interface of TORNADO-PX5421Q DCM, this requires up to eight read cyclesin order to get current status of
all DSP-to-host interrupt requests via HPI port for al TMS320VC5421 DSP cores. Instead,
HOST_HPI_HINT_STAT_RG register allows to read current status of all DSP-to-host interrupt requests via
HPI ports for all TMS320V C5421 DSP cores in one read cycle, which is important in order to increase systems
performance in case software polling technique is used to recognize DSP-to-host interrupt requests via HPI ports
of all TMS320V C5421 DSP cores.

CAUTION

For more information about HINT DSP-to-host interrupt request via HPI port of
TMS320V C5421 DSP refer to original TI TM S320V C5421 datasheet and user’s guides for
TMS320C54x DSP, which are supplied in either paper or electronic form together with this

manual.

HOST_HIRQ_EN_RG register for enabling host PIOX-16 interrupt request outputs

HOST_HPI_HIRQ_EN_RG register of host PIOX-16 interface must be used to enable (activate) particular
IRQ-0..3 host PIOX-16 interrupt request outputs, which will be used to generate interrupt requests from
TORNADO-PX5421Q DCM to host TORNADO DSP system/controller. Note, that when accessing
HOST_HIRQ_EN_RG register, only data bits DO..D7 are valid.
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HOST_HIRQ_EN_RG register (r/w)

X 0 0 0 0 HIRQ3_EN HIRQ2_EN HIRQ_EN HIRQO_EN
(r'w, 0+) (r'w, 0+) (r'w, 0+) (r'w, 0+)
bits 15..8 bit-7 bit-6 bit-5 bit-4 bit-3 bit-2 bit-1 bit-0

Table 2-8 describes details about HOST_HIRQ_EN_RG register bits.

Table 2-8. Register bits of HOST_HIRQ_EN_RG register.

register bits access value on host Description
mode PIOX-16
interface reset

HIRQO_EN riw 0 Controls output enable (activation) feature for the
HIRQ1_EN corresponding /RQ-0..3 host interrupt request outputs
HIRQ2_EN of TORNADO-PX5421Q host PIOX-16 interface.
HIRQ3_EN

HIRQn_EN=0 (n=0..3) disables corresponding IRQ-n
host interrupt request output.

HIRQn_EN=1 (n=0..3) enables (activates)
corresponding /IRQ-n host interrupt request output.

Note: 1. Access modes: r/w — read/write; r — read-only; w — write only.

Once particular IRQ-n (n=0..3) host interrupt request output of TORNADO-PX5421Q host PIOX-16 interface
is enabled via the HIRQx_EN bit of HOST_HIRQ_EN_RG register, then this interrupt request output can
generate interrupt requests to host TORNADO DSP system/controller in case any of unmasked interrupt sources
viaHOST_HIRQn_IE1_RG and HOST_HIRQn_IE2_RG registers comes active.

In case particular IRQ-n (n=0..3) host interrupt request output of TORNADO-PX5421Q host PIOX-16
interface is disabled via the HIRQx_EN bit of HOST_HIRQ _EN_RG register, then this interrupt request
output will stay in the Z-state and cannot generate interrupt request to host TORNADO DSP system/controller.
The contents of HOST_HIRQn_IE1_RG and HOST_HIRQn_IE2 RG registers are ignored in this case.

HOST_HIRQn_IE1 RG and HOST_HIRQn_IE2_ RG interrupt mask registers for host PIOX-16
interrupt request outputs

HOST_HIRQn_IE1_RG and HOST_HIRQn_IE2_RG registers (x=0..3) of host PIOX-16 interface shall be
used as interrupt mask registers for each of /RQ-x host PIOX-16 interrupt request outputs in order to enable
generation of active IRQ-x host PIOX-16 interrupt requests as a logical OR of different enabled interrupt
request source events. Note, that when accessing HOST_HIRQn_IE1_RG and HOST_HIRQn_IE2_RG
registers, only data bits DO..D7 are valid.

HOST_HIRQO_IE1_RG, HOST_HIRQ1_IE1_RG, HOST_HIRQ2_IE1_RG, and HOST_HIRQ3_IE1_RG
registers (r/w)

X HPI3B_ HPI3A_ HPI2B_ HPI2A_ HPI1B_ HPI1A_ HPIOB_ HPIOA_
HINT_IE HINT_IE HINT_IE HINT_IE HINT_IE HINT_IE HINT_IE HINT_IE
(r'w, 0+) (r'w, 0+) (r'w, 0+) (r'w, 0+) (r'w, 0+) (r'w, 0+) (r'w, 0+) (r'w, 0+)

bits 15..8 bit-7 bit-6 bit-5 bit-4 bit-3 bit-2 bit-1 bit-0
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HOST_HIRQO_IE2_RG, HOST_HIRQ1_IE2_RG, HOST_HIRQ2_IE2_RG, and HOST_HIRQ3_IE2_RG
registers (r/w)

X TMOUT_IE 0 0 0 0 0 0 0
(r'w, 0+)

bits 15..8 bit-7 bit-6 bit-5 bit-4 bit-3 bit-2 bit-1 bit-0

Table 2-9 describes details about HOST_HIRQn_IE1_RG and HOST_HIRQn_IE2_RG registers bits.

Table 2-9. Register bits of HOST_HIRQn_IE1_RG and HOST_HIRQn_IE2_RG registers.

register bits

access
mode

value on host
PIOX-16
interface reset

Description

HPIOA_HINT_IE
HPIOB_HINT_IE
HPI1A_HINT_IE
HPI1B_HINT_IE
HPI2A_HINT_IE
HPI2B_HINT_IE
HPI3A_HINT_IE
HPI3B_HINT_IE

r/w

Interrupt enable mask for generation of host PIOX-16
interrupt request on DSP-to-host interrupt request via
HPI port of TMS320VC5421 DSP core #xx
(xx=0A..3B). Host IRQ-n PIOX-16 interrupt request
output (n=0..3), which owns this interrupt enable mask,
is defined by the corresponding
HOST_HIRQn_IE1_RG register.

HPIxx_HINT_IE=0 (x=0A..3B) disables generation of
corresponding host interrupt request on active DSP-to-
host interrupt request via HPI port of TMS320VC5421
DSP core #xx.

HPIxx_HINT_IE=1 (x=0A..3B) enables generation of
corresponding host interrupt request on active DSP-to-
host interrupt request via HPI port of TMS320VC5421
DSP core #xx.

TMOUT_IE

r/'w

Interrupt enable mask for generation of host PIOX-16
interrupt request on summary timeout error event for
host-to-HPI access cycles of TORNADO-PX5421Q
host PIOX-16 interface. Summary timeout error event
for host-to-HPI access cycles of TORNADO-PX5421Q
host PIOX-16 interface is the logical OR of all
HPIx_TMOUT_ERR timeout error flag (x=0..3) of
HOST_HPI_TMOUT_ERR_STAT_RG register. Host
IRQ-n interrupt request output, which owns this
interrupt enable mask (n=0..3), is defined by the
corresponding HOST_HIRQn_IE2_RG register.

TMOUT_IE=0 disables generation of corresponding
host interrupt request on summary timeout event for
host-to-HPI access cycles.

TMOUT_IE=1 enables generation of corresponding
host interrupt request on summary timeout event for
host-to-HPI access cycles.

Note:

1. Access modes: r/w — read/write; r — read-only; w — write only.
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Once particular interrupt enable mask bit of either of HOST_HIRQn_IE1_RG and HOST_HIRQn_IE2 RG
registers (n=0..3) is set to the ‘1’ state and the HIRQn_EN bit of HOST_HIRQ_EN_RG register isto the ‘1’
state, then active event at the corresponding host interrupt request source will generate active IRQ-n host
interrupt request output of TORNADO-PX5421Q host PIOX-16 interface.

CAUTION

IRQ-n host PIOX-16 interrupt requests (n=0..3)are generated as the logical OR of enabled
interrupt request sourcesviaHOST_HIRQn_IE1_RG and HOST_HIRQn_IE2 RG
registers (n=0..3) in case this host interrupt request output of TORNADO-PX5421Q host
PIOX-16 interface is enabled via HIRQn_EN bit of HOST_HIRQ_EN_RG register.

TMS320VC5421 DSP core HPI areas

Host PIOX-16 interface of TORNADO-PX5421Q DCM provides eight TM S320V C5421 DSP core HPI areas
each corresponding to particular TM S320V C5421 DSP core.

CAUTION
Each on-board TM S320V C5421 DSP of TORNADO-PX5421Q DCM is on-board
configured to start in multiplexed HPI mode.

TMS320V C5421 DSP features on-chip enhanced HPI16 port, which operates in 16-bit mode
and allows access to all DSP on-chip memory areas.

Each of eight TMS320V C5421 DSP core HPI areas comprises of four 16-bit HPI port registers for particular
TMS320V C5421 DSP core #xx (xx=0A..3B):

e HOST _HPICxx_RG HPI control register (HPIC)

e HOST_HPIAxx_RG HPI address register (HPIA)

e HOST_HPIDxx_RG HPI data access register (HPID)

e HOST _HPIDxx_AINC_RG HPI data access register with HPI address postincrement feature
(HPID_AINC).

TMS320V C5421 DSP on-chip HPI port allows access from host PIOX-16 interface of TORNADO-PX5421Q
DCM to all DSP on-chip memory areas and memory-mapped McBSP ports register, allows to load DSP
application code directly to DSP on-chip memory, and allows to generate host-to-DSP interrupt request via
DSPINT bit of HPIC register for each on-board TM S320V C5421 DSP core.

Figure 2-8 shows HPI port memory map for each of the TORNADO-PX5421Q on-board TMS320VC5421
DSP cores.
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Fig.2-8. HPI port memory map for TMS320VC5421 DSP.

Although HPI ports for each of TM S320V C5421 DSP on-chip cores #A and #B features the
same memory map and allows access to DSP on-chip memory areas of both DSP on-chip
cores, access to dedicated DARAM and SARAM areas of particular DSP on-chip core and to
the owned shared program RAM areas is performed faster via the HPI port of this DSP on-

CAUTION

chip core.
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2.5

TORNADO-PX5421Q uses scan-path emulation technique for on-board TMS320VC5421 DSP in order to

CAUTION

For more information about TM S320V C5421 DSP on-chip HPI ports refer to original Tl
TMS320V C5421 datasheet and user’s guides for TM S320C54x DSP, which are supplied in
either paper or electronic form together with this manual.

Emulation Tools for TORNADO-PX5421Q

debug on-board TM S320V C5421 DSP environment and software.

Compatible scan-path emulation tools include TI XDS510 or MicroLAB' MIRAGE-510DX universa
JTAG/MPSD emulators with JTAG pod, which must connect to JP3 JTAG-IN connector on TORNADO-

PX5421Q mainboard.

CAUTION

C5000 Code Composer Studio debugging tools shall use TMS320C5000 SHARED
MEMORY driver and for multi-device JTAG path with eight C5000 DSP cores in order to
provide correct operation of JTAG emulator hardware.

Each of TORNADO-PX5421Q on-board TM S320V C5421 DSP cores must be released from
the RESET state prior running JTAG emulator software.

For more information about TM S320C5000 DSP debugging tools refer to original T
TMS320V C5421 datasheet and user’s guides for C5000 Code Composer Studio devel opment
tools, which are supplied in either paper or electronic form together with this manual.
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Chapter 3. Installation and Configuration

This chapter includes instructions for installation of TORNADO-PX5421Q DCM.

3.1 Installation onto TORNADO DSP System/Controller
Mainboard

TORNADO-PX5421Q DCM must be installed as standard PIOX-16 DCM onto hot TORNADO DSP
system/controller mainboard.

For installation of TORNADO-PX5421Q DCM into PIOX-16 site of TORNADO DSP system/controller
follow the recommendations below:

1. Switch off the power of host PC or of host TORNADO DSP controller.

2. Remove TORNADO mainboard from PC dot.

3. Ensure that two TORNADO on-board spacers for mounting PIOX-16 DCM areinstalled into the
corresponding holeson TORNADO mainboard (fig.3-1). If spacers are not installed, then install
spacers, which are enclosed with TORNADO-PX5421Q DCM Kkit.

4. Pick-up TORNADO-PX5421Q DCM AND orient it parallel to TORNADO mainboard over PIOX-16
DCM area. Safely plug-in on-board JP1 host PIOX-16 connector of TORNADO-PX5421Q DCM into
the corresponding PIOX-16 site header of host TORNADO mainboard (fig.3-14a). In case host
TORNADO mainboard provides on-board 32-bit PIOX interface site, then you have to plug
TORNADO-PX5421Q DCM into the PIOX-16 sub-connector of host PIOX interface site at host
TORNADO mainboard (fig.3-1b).

TORNADO-PX5421Q
DCM

TORNADO-PX5421Q
on-board PIOX-16
Connector (JP1)

TORNADO on-board
PIOX-16 Header

Host TORNADO
Mainboard

Spacers

Fig. 3-1a. Installation of TORNADO-PX5421Q DCM into PIOX-16 site of host TORNADO DSP
system.
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TORNADO-PX5421Q
on-board PIOX-16
Connector (JP1)

TORNADO-PX5421Q
DCM

TORNADO on-board
32 bit PIOX
Interface Site

TORNADO on-board
PIOX-16 Header

TORNADO on-board
PIOX-X32 Header

Host TORNADO
Mainboard

Spacers

Fig. 3-1b. Installation of TORNADO-PX5421Q DCM into 32-bit PIOX site of host TORNADO DSP

10.

11.

12.

system.

Screw in TORNADO-PX5421Q DCM to the spacers at TORNADO mainboard.

If required, connect optional T/SU-X1 external SIOX rev.B mini-extendersto TORNADO-PX5421Q
DCM viaon-board JP3..10 MXSIOX connectors (refer to section 2.3 and Appendix C).

If optional T/SU-X1 external SIOX rev.B mini-extenders are connected to TORNADO-PX5421Q
DCM, theninstall SIOX rev.B DCM onto T/SU-X1 external SIOX rev.B mini-extenders and configure
SIOX rev.B DCM in accordance with manuals.

If optional T/SU-X1 external SIOX rev.B mini-extenders are connected to TORNADO-PX5421Q
DCM, then configure TORNADO-PX5421Q on-board SW1..4 switchesto meet seria clock
configuration for connected SIOX rev.B DCM (refer to section 2.3 for more details).

In case TORNADO PC plug-in DSP system is used for installation of TORNADO-PX5421Q DCM,
then install TORNADO mainboard into PC chassis slot and screw it to the rear panel of PC.

In case TORNADO PC plug-in DSP system is used for installation of TORNADO-PX5421Q DCM
and in case optional T/SU-X1 external SIOX rev.B mini-extenders are connected to TORNADO-
PX5421Q DCM, then install and screw mounting bracket of T/SU-X7 external SIOX rev.B mini-
extenders at the rear panel of PC.

If optional T/SU-X1 external SIOX rev.B mini-extenders with installed SIOX rev.B DCM are
connected to TORNADO-PX5421Q DCM, then connect external 1/O cablesto installed SIOX rev.B
DCM.

Switch on power of host PC or of host TORNADO DSP controller.



Appendix A. On-board Switches and Connectors 43

Appendix A. On-board Switches and
Connectors.

This Appendix includes a summary description for TORNADO-PX5421Q on-board switches, connectors and
LED.

Board layout for TORNADO-PX5421Q on-board switches, connectors and LED is presented at fig.A-1.

JP2 JP1 V10 V1 V3 V5 V7

- \
/ PIOX-16
%\ J Ve vz va V6 ve

Sw4 Sw3 SW2 Swi
ON ON ON ON
EEER ENEEm EEER EEEEm

OFF OFF OFF OFF
1234 1234 1234 1234

JPg  JP JP6  JP5  JP4

JP3 JP10

JP9

O

MXSIOX #3B
MXSIOX #3A
MXSIOX #2B
MXSIOX #2A
MXSIOX #1B
MXSIOX #1A
MXSIOX #0B
MXSIOX #0A

Fig.A-1. On-board switches, connectors and LED for TORNADO-PX5421Q DCM.

Al On-board Switches

Table A-1 contains the list of on-board switches.

Table A-1. On-board switches for TORNADO-PX5421Q DCM.

switch switch switch function description reference
ID button information
Swi Swi-1 Common CLKX/CLKR serial clock enable for transmitter and Section 2.3

receiver of McBSP-0 serial port of TMS320VC5421 DSP core #0B.

Swi-2 Common CLKX/CLKR serial clock enable for transmitter and Section 2.3
receiver of McBSP-1 serial port of TMS320VC5421 DSP core #0B.

SW1-3 Common CLKX/CLKR serial clock enable for transmitter and Section 2.3
receiver of McBSP-0 serial port of TMS320VC5421 DSP core #0A.
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SwWi-4 Common CLKX/CLKR serial clock enable for transmitter and Section 2.3
receiver of McBSP-1 serial port of TMS320VC5421 DSP core #0A.

Sw2 Swa-1 Common CLKX/CLKR serial clock enable for transmitter and Section 2.3
receiver of McBSP-0 serial port of TMS320VC5421 DSP core #1B.

Sw2-2 Common CLKX/CLKR serial clock enable for transmitter and Section 2.3
receiver of McBSP-1 serial port of TMS320VC5421 DSP core #1B.

SwW2-3 Common CLKX/CLKR serial clock enable for transmitter and Section 2.3
receiver of McBSP-0 serial port of TMS320VC5421 DSP core #1A.

SwW2-4 Common CLKX/CLKR serial clock enable for transmitter and Section 2.3
receiver of McBSP-1 serial port of TMS320VC5421 DSP core #1A.

Sw3 SWa3-1 Common CLKX/CLKR serial clock enable for transmitter and Section 2.3
receiver of McBSP-0 serial port of TMS320VC5421 DSP core #2B.

SW3-2 Common CLKX/CLKR serial clock enable for transmitter and Section 2.3
receiver of McBSP-1 serial port of TMS320VC5421 DSP core #2B.

SW3-3 Common CLKX/CLKR serial clock enable for transmitter and Section 2.3
receiver of McBSP-0 serial port of TMS320VC5421 DSP core #2A.

SW3-4 Common CLKX/CLKR serial clock enable for transmitter and Section 2.3
receiver of McBSP-1 serial port of TMS320VC5421 DSP core #2A.

Sw4 SwW4-1 Common CLKX/CLKR serial clock enable for transmitter and Section 2.3
receiver of McBSP-0 serial port of TMS320VC5421 DSP core #3B.

SwW4-2 Common CLKX/CLKR serial clock enable for transmitter and Section 2.3
receiver of McBSP-1 serial port of TMS320VC5421 DSP core #3B.

SW4-3 Common CLKX/CLKR serial clock enable for transmitter and Section 2.3
receiver of McBSP-0 serial port of TMS320VC5421 DSP core #3A.

SW4-4 Common CLKX/CLKR serial clock enable for transmitter and Section 2.3
receiver of McBSP-1 serial port of TMS320VC5421 DSP core #3A.

A.2 On-board Connectors

Table A-2 contains the list of on-board connectors.

Table A-2. On-board connectors for TORNADO-PX5421Q DCM.
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connector
ID

Description

JP1

Host PIOX-16 interface site male header.

Pinout of JP1 host PIOX-16 connector is presented in Appendix B of this manual and in
the user’s guide of host TORNADO DSP system/controller, which is used for installation of
TORNADO-PX5421Q DCM.

JP2

JTAG-IN male header for connection to external TI XDS510 or MicroLAB Systems
MIRAGE-510DX JTAG emulator.

JTAG-IN connector meets Tl connector specifications for connection to JTAG emulator,
which must be used for debugging of on-board DSP software.

JP3

MXSIOX connector for connection to optional T/SU-X1 external SIOX rev.B mini-extender
for TMS320VC5421 DSP core #1A. Refer to section 2.3, fig.2-6 and appendix C for more
details.

JP4

MXSIOX connector for connection to optional T/SU-X1 external SIOX rev.B mini-extender
for TMS320VC5421 DSP core #1B. Refer to section 2.3, fig.2-6 and appendix C for more
details.

JP5

MXSIOX connector for connection to optional T/SU-X1 external SIOX rev.B mini-extender
for TMS320VC5421 DSP core #2A. Refer to section 2.3, fig.2-6 and appendix C for more
details.

JP6

MXSIOX connector for connection to optional T/SU-X1 external SIOX rev.B mini-extender
for TMS320VC5421 DSP core #2B. Refer to section 2.3, fig.2-6 and appendix C for more
details.

JP7

MXSIOX connector for connection to optional T/SU-X1 external SIOX rev.B mini-extender
for TMS320VC5421 DSP core #3A. Refer to section 2.3, fig.2-6 and appendix C for more
details.

JP8

MXSIOX connector for connection to optional T/SU-X1 external SIOX rev.B mini-extender
for TMS320VC5421 DSP core #3B. Refer to section 2.3, fig.2-6 and appendix C for more
details.

JP9

MXSIOX connector for connection to optional T/SU-X1 external SIOX rev.B mini-extender
for TMS320VC5421 DSP core #0A. Refer to section 2.3, fig.2-6 and appendix C for more
details.

JP10

MXSIOX connector for connection to optional T/SU-X1 external SIOX rev.B mini-extender
for TMS320VC5421 DSP core #0B. Refer to section 2.3, fig.2-6 and appendix C for more
details.

A.3 On-board LED

On-board LED for TORNADO-PX5421Q DCM are presented in table A-3.
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Table A-3. On-board LED indicators for TORNADO-PX5421Q DCM.

LED LED function description
ID color

V1 RED Reset indicator for TMS320VC5421 DSP core #0A.
V2 RED Reset indicator for TMS320VC5421 DSP core #0B.
V3 RED Reset indicator for TMS320VC5421 DSP core #1A.
V4 RED Reset indicator for TMS320VC5421 DSP core #1B.
V5 RED Reset indicator for TMS320VC5421 DSP core #2A.
V6 RED Reset indicator for TMS320VC5421 DSP core #2B.
V7 RED Reset indicator for TMS320VC5421 DSP core #3A.
V8 RED Reset indicator for TMS320VC5421 DSP core #3B.
V9 YELLOW Reset indicator for HPI ports of all TMS320VC5421 DSP

cores.
V10 GREEN Host power indicator.
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Appendix B. PIOX-16 Interface Site

This appendix contains information about TORNADO PIOX-16 interface site specifications. This description is
general to al TORNADO DSP systems/controllers, whereas different TORNADO boards with different DSP
platforms may differ in the number of interrupts requests via PIOX-16 interface and in timer/IO pin
specifications. Refer to your particular TORNADO user’s guide for more details.

B.1 General Description

TORNADO architecture alows expansion of the on-board DSP 1/0O resources via on-board 16-bit paralel 1/0
expansion interface site (PIOX-16) (fig.B-1), which is designed to carry compatible DCM (DCM).

| PIOX-16 TORNADO-54x

| Site Header . Mainboard

Fig.B-1. PIOX-16 site at TORNADO-54x board.

Some TORNADO boards (typically 32-bit TORNADO DSP systems for PC) provide 16-bit PIOX-16 site as a
subset of on-board 32-bit PIOX interface site, whereas other TORNADO boards (typically TORNADO stand-
alone DSP controllers and 16-bit TORNADO DSP systems for PC) provide PIOX-16 site only. Refer to your
host TORNADO board user’s guide for information about particular PIOX or PIOX-16 interface site installed.

Figure B-2 demonstrates installation of PIOX-16 DCM into PIOX-16 site of host TORNADO DSP
system/controller.
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TORNADO-EX000T i'_mﬁﬁiiﬁaﬁ-ﬁ |
| DM | Mainboard |

Fig.B-2. TORNADO-54x board with PIOX-16 DCM installed.

B.2 P1OX-16 Interface Site Connector and Signals

TORNADO PIOX-16 interface site comprises of signals for SIO-0 and SIO-1 logical serial ports, DSP on-chip
TM/X10-0/1 timers/I O pins, three DSP interrupts, PIOX-16 reset control, and power +5V/+12V power supplies.

PIOX-16 interface appears as the 64K x16 sub-area of DSP external memory or 1/0 resources. PIOX-16 features
16-bit data transfer cycles.

PIOX-16 connector and signal description

PIOX-16 connector is a high-density DDK 50-pin DHB-series dual-row female connector with 0.05” pin pitch.
Compatible PIOX-16 plugs for customer designed DCM are available upon request from MicroLAB Systems.

PIOX-16 connector pinout is presented at fig B-3, whereas signal description for PIOX-16 connector is
presented in table B-1.
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Fig.B-3. PIOX-16 connector pinout (top view).

Table B-1. PIOX-16 signal description.

Signal name signal description
type

Address and Data Bus

AO0..A15 0 DSP address bus.

DO0..D15 /0 DSP data bus.

Data Transfer Control

STB 0o Active low PIOX-16 data transfer strobe.
WE 0o Active low PIOX-16 write enable signal.
PIOX READY Active low PIOX-16 data ready acknowledge signal. This signal is generated by

PIOX-16 DCM in order to complete transmission cycle over PIOX-16 interface. This
input has pull-up resistor.

DSP Timers, Reset and Interrupt Requests
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TM/XI0-0 1/10/1Z These signals are typically connected to the DSP on-chip TIMER-0 and TIMER-1
TM/XIO-1 1/0 pins and can be software configured by DSP as either timer or 1/O pin. However,
in some TORNADO boards (for example TORNADO-54x board) these signals can
be controlled by on-board I/O controller.

"RESET O Active low PIOX-16 reset signal. Some TORNADO boards (for example TORNADO-
3x boards) wires this signal directly from the DSP reset signal, and PIOX-16
plugged-in DCM reset is asserted simultaneously with TORNADO on-board DSP
reset. However some TORNADO boards (for example TORNADO-54x/6x etc.
boards) feature dedicated PIOX-16 site reset signal, which is controlled by
TORNADO on-board DSP for better synchronization between the DSP software and
P1OX-16 DCM operation.

IRQ-0 Active low external interrupt request lines for TORNADO on-board DSP. These lines
are pulled up. . Note, that IRQ-2 and IRQ-3 interrupt request input are not available

IRQ-1 for all TORNADO DSP systems/controllers (refer to your TORNADO DSP

IRQ-2 system/controller user’s guide for details about on-board PIOX-16 interface).

IRQ-3

Power Supplies

GND Ground.
+5v +5v power (from host PC interface).
+12v +12v power (from host PC interface).
-5v -5v power (from host PC interface).
-12v -12v power (from host PC interface).
Note: 1. Signal type is denoted as the following: / - input, O - output, Z - high impedance.

PIOX-16 site signal levels

Signal levels for PIOX-16 interface signals correspond to that for the CMOS/TTL signals with /5, =2ma and
lo=-0.3maload currents.
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CAUTION

Some TORNADO boards (TORNADO-30/31/32L/542L) provide PIOX-16 interface signal
levels compatible with that for CMOS/TTL only, whereas other TORNADO boards
(TORNADO-33/54xx/6x/E6x/P6x/E3x/E6x) provide PIOX-16 interface signal levels
universal for both 3V TLL and standard TTL. Refer to documentation for your particular
TORNADO hoard for information about PIOX-16 interface signal levels.

timing diagram for PIOX-16 data transmission cycle

Figure B-4 presents timing diagram for typical PIOX-16 data transmission cycle for TORNADO-54x DSP
system. This data transfer timing is known as the industry standard MOTOROLA mode and assumes usage of
data strobe signal and write enable signal.

<« 18nsmin____,)
< 15ns min _y|
50nsmin 3| 5
12ns > « » " < 12ns ﬂ
STB /
_ L 5ns
WE ™
Address X
Data [N | h
PIOX_RDY T
MEMORY READ MEMORY WRITE

Fig.B-4. Timing diagram of PIOX-16 data transfer for TORNADO-54x.
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CAUTION

Although different TORNADO DSP systems/controllers provide similar timing for PIOX-16
data access cycles, different values for specific timing parameters may apply.

Refer to documentation for your particular TORNADO DSP system/controller for information
about PIOX-16 timing specifications.

B.3 Physical Dimensions for PIOX-16 DCM

Physical dimensions for PIOX-16 DCM are presented at fig.B-5. This information is intended for those
customers, who need to design custom PIOX-16 DCM.

PIOX-16
Connector 0.875"

»|

]

0.350"

2.750
3.750'

2.900“ ... 3.750¢

0.125*
—>

2 holes (7f 0.122*

2.325"

2.450*

PIOX-16 connector: DDK DHB-Px50

Fig.B-5. Physical dimensions for PIOX-16 DCM.
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Appendix C. T/SU-X1 SIOX rev.B Mini-
Extender Kit

This appendix contains description for T/SU-X7 external SIOX rev.B mini-extender kit, which can be used to
connect external SIOX rev.B AD/DA/DIO and application specific DCM to TORNADO DSP controllers and
coprocessors, which provide on-board compatible connector for connection to external T/SU-X1 SIOX rev.B
mini-extenders.

C.1 General Description

T/SU-X1 SIOX rev.B mini-extender kit is normally provided as dual SIOX rev.B mini-extender kit (fig.C-1),
which comprises of the following components:

» twoidentical T/SU-X1 SIOX rev.B mini-extender carrier boards

*  PC chassis mounting bracket

» two T/SU-X1/XC 10" (0.25m) long connection cables.
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oFf TUVRTLA DR o0 i 0 0 B0 v b

5
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= Fra—— =104

PELLNLET | FELLXT CLKR Rutern
Calsa WA rwra B AN -satancan Enaizhe
. Carrear Moad Swich |

Fig.C-1. Dual T/SU-X1 SIOX rev.B mini-extender with mounting bracket and connection cables.

Each T/SU-X1 SIOX rev.B mini-extender carrier board provides on-board site for one full-size SIOX rev.B
DCM (fig.C-2), which can be either fixed to the T/SU-X7carrier board via optional spacers, or screwed to the
mounting bracket.
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| SH0X rew.B | | SI0X ev.B
[+, (i |

Fig.C-2. Dual T/SU-X1 SIOX rev.B mini-extender with two installed SIOX rev.B DCM.

connection of T/SU-X1 SIOX rev.B mini-extender to host TORNADO DSP controllers and
COprocessors

T/SU-X1 SIOX rev.B mini-extender connects to host TORNADO DSP controller/coprocessor via T/SU-
X1/XC 10" (0.25m) long connection cable (fog.C-3), which connects to the MXSIOX connectors on the T/SU-
X1 SIOX rev.B mini-extender on one side and to with the corresponding MXSIOX matching connector host

TORNADO DSP controller/coprocessor.

SRR (aeraE T ,
neu Cabls | BOX ree B Minlaxterdar |

| wstaioe || LA RN
Cabin 0K rew B Minl-eendsr | |

Fig.C-3. Connection of dual T/SU-X1 SIOX rev.B mini-extender to host TORNADO-PX5421Q PIOX-
16 DSP coprocessor DCM.
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installation

Dua T/SU-X1 SIOX rev.B mini-extender can either mount at the rear panel of PC using installed mounting
bracket, or can be hand-broken into two identical T/SU-X71 SIOX rev.B mini-extenders using on-board
perforated broke line (fig.C-1).

Single T/SU-X1 SIOX rev.B mini-extender, which appears as the broken half of dual 7/SU-X7 SIOX rev.B
mini-extender, can beinstalled into the embedded custom chassis environment.

physical dimensions

Figure C-4 provides physical dimensions for single T/SU-X71 SIOX rev.B mini-extender and positions for all
installation holes and connectors.

SIOX rev.B Site Pin #1 0.135"
Female Header i |2
. ~ A
A4 A
4 holes
(750.118"
MXSIOX i
Connector S §
R IR
o Pin #1 «
] | o[« 0.315 P
0 Pan #
AV \V v v
P 2.225* St
=
_ 2.375" o

Fig.C-4. Physical dimensions of T/SU-X1 SIOX rev.B mini-extender.

C.2 Technical Specifications
The following are technical specifications for T/SU-X7 SIOX rev.B mini-extenders.

Parameter description parameter value
number of SIO ports 2
number of TM/XIO /O lines 2
number of external interrupt request inputs (XIRQ) 2

number of SIOX reset signals (RESET) 1
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maximum serial clock frequency for transmitter/receiver of 50 MHz

SIO ports

power supply outputs +5v, £12v

optional features LED indicators for power and SIOX

reset control

CLKRO/CLKR1 serial receiver
clock enable switches

Dimensions 2.16"x2.36” (55x60 mm)

length of T/SU-X1/XC extender cable 10” (0.25m)

C.3 Technical Description
Figure C-5 presents block diagram of T/SU-X1 SIOX rev.B mini-extender kit.

JP1 o =
Ioisree S S 8 3
emale header | @ > ~ U’H o)
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cante AR
[ ]  FSX/FSR/IDX/DR/CLKX
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FSX/FSR/DX/DR/CLKX
SI0-0 CLKR _ CLKR
SWi-1
TM/XIO-0 (4>
TM/XIO-1 (4>
IRQ-0 [¢—
IRQ-1 [¢—
RESET —»
+5v —»
-5v —»
+12v —»
— A2v > TISU-X1
B L GND [—> SIOX rev.B
Jp2 .
MXSI0X Mini-extender Board
Connector

Fig.C-5. Block diagram of T/SU-X1 SIOX rev.B mini-extender.

T/SU-X1 SIOX rev.B mini-extender carrier board

T/SU-X1 SIOX rev.B mini-extender carrier board comprises of the following components:
e SIOX rev.B site header (JP1)
e MXSIOX connector (JP2) for connection to host TORNADO DSP controller/coprocessor via T/SU-
X1/XC connection cable
e on-board SW1 switch, which is used to enable serial receiver clock (CLKR) for each serial port.
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T/SU-X1 on-board JP1 SIOX rev.B site header and JP2 MXSIOX connector for connection to host TORNADO
DSP controller/coprocessor via T/SU-X1/XC connection cable comprise of the signals for two serial ports (SIO-
0 and SIO-1), two timer/10O lines (TM/XI0-0/1), two external interrupt request inputs (/RQ-0/7), SIOX interface
reset control output (RESET), and host £5V/+12V power supply lines.

Pinout information for JP1 SIOX rev.B site header and JP2 MXSIOX connector is provided in the
corresponding subsections below and figures C-6 and C-5 correspondingly. Common signal description is
provided in table C-1.

T/SU-X1 on-board SW1 switch shall be used in conjunction with host TORNADQO DSP coprocessor/controller
on-board common serial clock enable switches in order to enable return of receiver’ serial clock for each of two
serial ports of SIOX interface to host TORNADO DSP coprocessor/controller depending upon the type of
installed SIOX rev.B DCM. Refer to the corresponding subsection below for more details.

MXSIOX connector pinout and signal description

T/SU-X1 on-board MXSIOX connector is used for connection to host TORNADO DSP coprocessor/controller
via T/SU-X1/XC connection cable.

MXSIOX connector is Samtec 34-pin dual-row 2mm guarded male header. Although MXSIOX plugs come
standard with T/SU-X1/XC SIOX rev.B mini-extender connection cables, optional MXSIOX plugs for 2mm flat
cables are available from MicroLAB Systems upon request.

MXSIOX connector pinout is presented at fig.C-6, whereas signal description is provided in table C-1.
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Fig.C-6. Pinout for T/SU-X1 SIOX rev.B mini-extender on-board MXSIOX connector (top view).

Table C-1. Signal description for T/SU-X1 SIOX rev.B mini-extender on-board MXSIOX connector.
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SIOX rev.B signal Description
interface signal type
SIO-0 port control
DX0 0O/z Data, frame synchronization and serial clock signals for transmitter of SIO-0 port,
FSX0 1/0/Zz which connect to the transmitter control signals for SIO-0 serial port.
CLKX0 110/Z2
DRO | Data, frame synchronization and serial clock signals for receiver of SIO-0 port, which
FSRO | connect to the receiver control signals for SIO-0 serial port.
CLKRO |
SIO-1 port control
DX1 O/z Data, frame synchronization and serial clock signals for transmitter of SIO-1 port,
FSX1 1/0/Zz which connect to the transmitter control signals for SIO-1 serial port.
CLKX1 1/10/2
DR1 | Data, frame synchronization and serial clock signals for receiver of SIO-1 port, which
FSR1 1/0 connect to the receiver control signals for SIO-2 serial port.
CLKR1 |
Timers/IO, DSP Reset and Interrupt Requests
TM/XIO-0 I/O Timer/10 pins.
TM/XI0-1
RESET o Active low SIOX reset output pin.
IRQ-0 Active low external interrupt request inputs. Active DSP core’ external interrupt
JRQ1 requests are generated on the falling edge (1-0) of /RQ-0 and IRQ-1.. inputs.
Power Supplies
GND Ground.
+5v +5v power supply.
+12v +12v power supply.
-5v -5v power supply.
-12v -12v power supply.
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Note: 1. Signal type is denoted as the following: / - input, O - output, Z - high impedance.
3. Alllogical signal levels and load currents correspond to that for 3v/5v CMOS signals.

SIOX rev.B site header

T/SU-X1 on-board SIOX rev.B site header with two seria portsis an industry standard dual-row 26-pin female
header with 0.1"x0.1" pin pattern. Compatible SIOX plug-in part on SIOX DCM must be the industry standard
either 26-pin 0.1"x0.1"male header (in case both SIO-0 and SIO-1 serial ports are used on SIOX plugged-in
DCM) or 20-pin 0.1"x0.1"male header (in case only SIO-0 serial port is used on SIOX plugged-in DCM).

SIOX rev.B site connector pinout with two serial ports is shown at fig.C-7 and signal specifications are listed in
table C-1.

DX1
CLKX1
FSX1

IRQ-0

TM/XI0-0
DX0
CLKX0
FSX0
GND

-bv

-12v

Fig.C-7. SIOX rev.B connector pinout (top view).

Signal levels for SIOX interface signals of T/SU-X1 SIOX rev.B mini-extender is defined by host TORNADO
DSP coprocessor/controller and correspond to that for the CMOS/TTL signals with /5, =2ma and /5~=-0.3ma

load currents.

CAUTION

Some TORNADO boards provide SIOX interface signal levelsfor CMOS/TTL only, whereas
other TORNADO boards provide SIOX interface signal levels universal for both 3V TTL and
standard 5V TTL. Refer to documentation for your particular TORNADO board for
information about SIOX interface signal levels.

T/SU-X1/XC mini-extender connection cable

T/SU-X1 SIOX rev.B mini-extender carrier board connects to host TORNADO DSP coprocessor/controller via
T/SU-X1/XC 10" (0.25m) long 34-pin 2mm flat cable.

T/SU-X1/XC mini-extender connection cable plugs to MXSIOX connector of T/SU-X71 SIOX rev.B mini-
extender carrier board on one side and to MXSIOX connector of host TORNADO DSP coprocessor/controller
on the other side (fig.C-3).
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on-board receiver serial clock return enable switches

T/SU-X1 SIOX rev.B mini-extender carrier board provides on-board SW1-1 and SW1-2 switches in order to
enable return of SIO-0 and SIO-1 receiver serial clock (CLKRO and CLKR1 correspondingly) SIOX interface to
host TORNADO DSP coprocessor/controller depending upon the type of installed SIOX rev.B DCM.

T/SU-X1 SIOX rev.B mini-extender on-board SW1-1 and SW1-2 switches shall be used in conjunction with
host TORNADO DSP coprocessor/controller on-board common serial clock enable switches using general
recommendations below.

Host TORNADO DSP coprocessor/controller provides on-board common CLKX/CLKR seria clock enable
switches for each of serial ports of MXSIOX connectors.

CAUTION

In case on-board common serial clock enable switch of host TORNADO DSP
coprocessor/controller is set to ‘ON’, then the corresponding transmitter serial clock (CLKX)
and receiver serial clock (CLKR) are connected together on-board.

In case on-board common serial clock enable switch of host TORNADO DSP
coprocessor/controller is set to ‘ OFF', then the corresponding transmitter serial clock (CLKX)
and receiver serial clock (CLKR) are disconnected on-board.

Background for usage on-board common CLKX/CLKR serial clock enable switches of host TORNADO DSP
coprocessor/controller and T/SU-X71 SIOX rev.B mini-extender on-board receiver seria clock (CLKR) return
enable switches is the ‘long-line’ compensation issue for serial clock signals distribution over connection flat
cable between host TORNADO DSP coprocessor/controller on-board MXSIOX connector and T/SU-X1 SIOX
rev.B mini-extender due to the ‘long-line wave nature’ of connection flat cable.

Although the ‘long-lin€’ compensation resistors are being used for control signals for serial ports at both host
TORNADO DSP coprocessor/controller and T/SU-X1 SIOX rev.B mini-extender boards in order to exclude
signal reflection, a ‘long-line’ non-compensation for serial clock signals can still occur in case installed SIOX
rev.B DCM is using common shorted serial clock for transmitter and receiver of SIO port (many SIOX rev.B
DCM actually use this in order to simplify design). Note, that this problem does not occur with SIO port frame
synchronization and serial data signals, since these signals always use dedicated lines of SIOX interface and
can't be connected together.
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CAUTION

In case installed SIOX rev.B DCM has been designed without on-board common shorted
CLKX/CLKR transmitter/receiver serial clock of SIO port and each serial clock isusing its
dedicated pins, then the corresponding host TORNADO DSP coprocessor/controller on-board
common CLKX/CLKR serial clock enable switch must be set to ‘ OFF and the corresponding
T/SU-X1 SIOX rev.B mini-extender on-board receiver serial clock (CLKCR) return enable
switch must be set to ‘ON’.

In case ingtalled SIOX rev.B DCM has been designed with on-board common shorted
CLKX/CLKR transmitter/receiver serial clock of SIO port and both serial clocks are using
shared pins, then the corresponding host TORNADO DSP coprocessor/controller on-board

common CLKX/CLKR serial clock enable switch must be set to ‘ON’ and the corresponding
T/SU-X1 SIOX rev.B mini-extender on-board receiver serial clock (CLKCR) return enable
switch must be set to ‘OFF'.

LED indicators

T/SU-X1 SIOX rev.B carrier board also provides two on-board LED indicators for host power (V1) and for
SIOX reset state (V2).

C4 Physical Dimensions for SIOX DCM

Physical dimensions for SIOX DCM are presented at fig.C-8. This information is intended for those customers,
who need to design customized SIOX DCMs.
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Fig.C-8. Physical dimensions for SIOX DCM.
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Appendix D. Software Ultilities for TORNADO-
PX5421Q

This appendix provides general information about software utilities for TORNADO-PX5421Q DCM, which
comprise from software utilities for TORNADO-PX5421Q on-board TMS320VC5421 DSP and of software
utilities for host TORNADO DSP system/controller.

CAUTION
This manual does not provide detail description neither for TORNADO-PX5421Q resident
TMS320V C5421 DSP software nor for host TORNADO DSP system/controller software.

For software details refer to the corresponding software source codes for TORNADO-
PX5421Q DCM, which come standard with TORNADO-PX5421Q DCM.

D.1 Resident TMS320VC5421 DSP Software Utilities for
TORNADO-PX5421Q

TORNADO-PX5421Q resident TMS320V C5421 DSP software utilities come in source code and are provided
in PX5421QD.H header file for TI C5000 C Compiler.

PX5421QD.H header file includes definitions, macros and utility functions, which alow to perform the
following control over TM S320V C5421 DSP core environment:
»  properly configure TM S320V C5421 DSP core on-chip PMST, SWWSR, SWCR, BSCR, GPIOCR and
CLKMD configuration registers
e control RESET, TM/XI0O-0 and XIO-1 signals of optional SIOX site via T/SU-X1 external SIOX
rev.B mini-extender
e configure and transfer data over McBSP-2 serial port for inter-DSP core-to-core communication.

D.2 Host TORNADO DSP System/Controller Software
Utilities for TORNADO-PX5421Q

Host TORNADQO DSP software utilities for TORNADO-PX5421Q DCM come in source code and are
provided in PX5421QH.H header file for TI DSP C Compilers.

PX5421QH.H header file includes definitions, macros and utility functions, which alow to perform the
following control over host PIOX-16 interface of TORNADO-PX5421Q DCM via host TORNADO DSP
environment:

* initialize host PIOX-16 interface of TORNADO-PX5421Q DCM
e control reset signals for each TM S20V C5421 DSP core and common HPI port reset signal
» control and process timeout error flags for host-to-HPI access cycles
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» configure host PIOX-16 interrupt requests

e transfer data over HPI ports of TM S320V C5421 DSP cores

» load resident executable code for each TM S320V C5421 DSP core on-chip memory via HPI port using
C-BSF32 program/data loader (refer to the corresponding subsections below for more details).

loading resident executable code to TMS320VC5421 DSP core on-chip memory via HPI port

Host TORNADO DSP software utilities for TORNADO-PX5421Q DCM allow to load resident executable
code to TM S320V C5421 DSP core on-chip memory via DSP core’ HPI port.

In order to load of resident executable code to TMS320V C5421 DSP core on-chip memory via DSP core’ HPI
port, the following steps shall be performed:

1. TMS320VC5421 DSP code must be compiled using TI C5000 C/Assembler Compiler and the output
C5000 compatible .OUT file must be generated either in TI COFF1 or TI COFF2 format.

2. Source C5000 compatible .OUT file must be converted to output C-code compatible file with C-
BSF32 data array using C54CBSF.EXE PC command line utility. Output C-BSF32 data array will
contain corresponding binary data for each non-empty section of source C5000 program .OUT file.

3. C-code compatible file with C-BSF32 data array must be included into user source .C code for DSP
environment of host TORNADO DSP system/controller.

4. C-BSF32 program/data loader function from PX5421QH.H header file must be invoked in user “C"-
code for DSP environment of host TORNADO DSP system/controller in order to transfer
TMS320V C5421 DSP core code from host TORNADO DSP environment to TORNADO-PX5421Q
on-board TM S320V C5421 DSP core on-chip memory via DSP core on-chip HPI port.

4. Source .C code for DSP environment of host TORNADO DSP system/controller must be compiled
using the corresponding T1 DSP C Compiler.

C5000 program/data C-BSF32 data arrays

C-BSF32 data array is abinary section format 32-bit data array for “ C” compiler, which appears as 32-bit data
array in source text file, which can be included into user source “C”-code during compilation using “C”
compiler.

Although C-BSF32 data array appears as predefined linear data array of 32-bit unsigned long data, it features
internal structure as a series of data sections. Each data section comprises of section header and section data.
Section header contains information about load address and section data length, which are used to properly load
section data. Termination section header is provided at the end of C-BSF32 data array.

C-BSF32 data arrays for C5000 DSP program/data code pack two 16-bit data words for C5000 DSP
environment into one 32-bit unsigned long data word. This alows to save occupied data memory for host
TORNADO DSP environment and to unify host software utilities source code for different TI DSP platforms,
since TI C Compilers for Tl C3x/C4x DSP allocates 8-bit byte, 16-bit short integer and 32-bit long data as 32-
bit data words.

CAUTION

This manual does not provide detail description for C-BSF32 data array format. For more
information refer to source codes for host TORNADO DSP system/controller software
utilities, , which come standard with TORNADO-PX5421Q DCM.
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C5000 C-BSF32 program/data loader for host TORNADO DSP environment

Host TORNADO DSP software utilities for TORNADO-PX5421Q DCM include C5000 C-BSF32
program/data loader in order to in order to transfer TM S320V C5421 DSP core code from host TORNADO DSP
environment to TORNADO-PX5421Q on-board TM S320V C5421 DSP core on-chip memory via DSP core on-
chip HPI port.

C5000 C-BSF32 program/data loader reads and interprets source C-BSF32 program/data array in host
TORNADO DSP data memory on section-by-section basis and loads source section data to on-chip memory of
selected TM S320V C5421 DSP core via HPI port.

C54CBSF.EXE PC command-line utility for conversion C5000 .OUT files to C-BSF32 data array

C54CBSF.EXE PC command line utility runs under DOS and all Windows 9x/NT/2000 platforms and must be
used in order to convert source C5000 compatible .OUT file (output file of TI C5000 C/Assembler Compiler)
into output C-code compatible file with C-BSF32 data array.

The following is command line format for invoking C54CBSF.EXE PC command line utility in order to
convert source C5000 compatible .OUT file into output C-code compatible file with C-BSF32 data array:

C54CBSF INPUT_FILENAME[.OUT] OUTPUT_FILENAME

C54CBSF.EXE PC command line utility can be also used in order to display section information for source
C5000 compatible .OUT file:

C54CBSF INPUT_FILENAME[.OUT] -d
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Appendix E. Glossary of Terms.

This Glossary contains definition for terms and other synchronism used aong in this databook.

A

C-BSF32 data array
C5000 32-hit binary section format data array “C” compiler, which appears as 32-bit unsigned long
predefined data array in source text format for inclusion into user “C”-code for host TORNADO
DSP environment. C5000 C-BSF32 data array can contain program/data code for target
TMS320VC5421 DSP environment and must be transferred to target DSP environment using C-
BSF32 program/data loader from host TORNADO DSP software utilities. Refer to Appendix D for
more details.

CLKX, CLKR
Serial clock for transmitter and receiver of TM S320V C5421 DSP on-chip McBSP serial ports. Refer
to section 2.3 and appendix C for more details.

DCM
Daughter-card module. TORNADO-PX5421Q is DCM, which plugs into PIOX-16 interface site of
host TORNADO DSP system/controller.

DSP
On-board TI TMS320V C5421 dual-core Digital Signal Processor. Refer to sections 2.1, 2.2 and 2.3
for more details.

DSPINT
Host-to-DSP interrupt request via TM S320V C5421 DSP core on-chip HPI port, which appears as the
DSPINT bit of TMS320VC5421 DSP core HPIC register. Refer to sections 2.2 and 2.3 for more
details.
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GPIO
General purpose 1/0 pins of TMS320V C5421 DSP, which are used to control TM/X/0-0, XIO-1 and
RESET signals of optional SIOX rev.B interface via T/SU-X1 external SIOX rev.B mini-extender.
Refer to section 2.2 for more details.

HINT
DSP-to-host interrupt request via TM S320V C5421 DSP core on-chip HPI port, which appears as the
HINT bit of TMS320V C5421 DSP core HPIC register. Refer to sections 2.2 and 2.3 for more details.

Host PIOX-16 interface
TORNADO-PX5421Q on-board host PIOX-16 interface, which is used to install onto host
TORNADO DSP system/controller and for communication with host DSP. Refer to section 2.5 and
Appendix B for more details.

HOST_CLR_HPIO_TMOUT_ERR_RG, HOST_CLR_HPI1_TMOUT_ERR_RG,
HOST_CLR_HPI2_TMOUT_ERR_RG, HOST_CLR_HPI3_TMOUT_ERR_RG
Write-only registers of host PIOX-16 interface, which is used to clear timeout error flags for host-to-
HPI accesses. Refer to section 2.4 for more details.

HOST_CNTR1_RG
Register of host PIOX-16 interface, which is used to control reset signals for each TM S320V C5421
DSP cores. Refer to section 2.4 for more details.

HOST_CNTR2_RG
Register of host PIOX-16 interface, which is used to control common HPI port reset signa for all
TMS320VC5421 DSP cores and to enable timeout control for host-to-HPI access cycle. Refer to
section 2.4 for more details.

HOST_HIRQn_IE1_RG, HOST_HIRQn_IE2_RG,
Host interrupt mask registers of host PIOX-16 interface environment for host interrupt request #n
(n=0..3). Refer to section 2.4 for more details.

HOST HIRQ_EN_RG



Appendix E. Glossary of Terms 69

Register of host PIOX-16 interface, which is used to enable interrupt request outputs of host PIOX-
16 interface in order to set interrupt requests from TORNADO-PX5421Q DCM to host TORNADO
DSP system/controller. Refer to section 2.4 for more details.

HOST_HPI_HINT_STAT_RG
Read-only register of host PIOX-16 interface environment, which can be used to read current status
of DSP-to-host interrupt requests from all TM S320V C5421 DSP cores. Refer to section 2.4 for more
details.

HOST_HPI_TMOUT_ERR_STAT_RG
Read-only register of host PIOX-16 interface environment, which can be used to read current status
of timeout error flags for host-to-HPI access cycles. Refer to section 2.4 for more details.

HOST_HPICxx_RG, HOST_HPIAxx_RG, HOST_HPIDxx_RG, HOST_HPIDxx_AINC_RG
HPI port registers for TM S320V C5421 DSP core #xx (xx=0A..3B), which are mapped to host PIOX-
16 interface. Refer to section 2.4 for more details.

HPI
TMS320VC5421 DSP on-chip 16-bit host port interface, which is used to access DSP on-chip
memory and registers from host PIOX-16 interface environment. Refer to section 2.4 for more
details.

HPI access timeout error flag
Error flag, which is set in case of timeout condition for host-to-HPI access cycles of host PIOX-16
interface. HPI access timeout flags can be read via HOST_HPI_TMOUT_ERR_STAT_RG read-
only register and can be cleared via HOST_CLR_HPIn_TMOUT_ERR_RG write-only registers.
Refer to section 2.4 for more details.

IRQ-0, IRQ-1, IRQ-2, IRQ-3
Host PIOX-16 interface interrupt request inputs and optional SIOX rev.B interrupt request inputs.
Refer to sections 2.3 and 2.4, and Appendixes B and C for more details.

JTAG
Joint Test Action Group interface, which is a part of the TMS320C2xx/V C33/C4x/C5x/
C54x/C6x/C8x DSP on-chip hardware, and is used to debug TORNADO-PX5421Q on-board
TMS320VC5421 DSP software using external JTAG emulators (TI XDS510 and MicroLAB’
MIRAGE-510DX, UECMX). Refer to section 2.5 for more details.

JTAG-IN
On-board input connector, which is used for connection to external JTAG emulator. Refer to section
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2.5 and Appendix A for more details.

K
L
LED
Light emitting diode indicator. Refer to Appendix A for more details.
M
McBSP
TMS320V C5421 DSP on-chip serial ports. Refer to sections 2.2 and 2.3 for more details.
MXSIOX
On-board connectors for T/SU-X1/XC extender connection cable at TORNADO-PX5421Q DCM
and at T/SU-X1 SIOX rev.B mini-extender. Refer to section 2.3 and Appendix C for more details.
N
@)
F)
PIOX
32-bit Parallel 1/0 eXpansion interface site for compatible daughter-card modules (DCM) at
TORNADO PC plug-in DSP systems. PIOX comprises of 16-bit PIOX-16 interface site and PIOX-
X32 32-hit extension interface site. Refer to sections 2.6 and 3.1, and Appendix B for more details.
PIOX-16

16-bit Parallel 1/O eXpansion interface site for compatible daughter-card modules (DCM) at
TORNADO PC plug-in DSP systems and controllers. TORNADO-PX5421Q DCM plugs into
PIOX-16 interface site on host TORNADO DSP system/controller. Refer to sections 2.6 and 3.1, and
Appendix B for more details.
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Pod
Electronic device, which connects externa JTAG emulator with TORNADO-PX5421Q on-board
JTAG-IN connector for uploading and debugging of on-board DSP software.

R
S
SI10-0, SIO-1
High-speed seria ports at SIOX rev.B interface, which are typically connected to the corresponding
DSP on-chip serial ports. Refer to section 2.3 and Appendix C for more details.
SIOX rev.B
Serial 1/0 eXpansion interface site revision B for compatible daughter-card modules (DCM) at
TORNADO DSP systems, controllers, and SIOX extenders. Refer to sections 2.2 and 2.3, and
Appendix C for more details.
T
T/SU-X1
External SIOX rev.B mini-extender, which can carry one SIOX rev.B DCM and connect to
TORNADO-PX5421Q on-board MXSIOX connector. Refer to section 2.3 and Appendix C for
more details.
T/SU-X1/XC

Extender connector cable, which is used to connect externa SIOX rev.B mini-extender and
TORNADO-PX5421Q DCM. Refer to section 2.3 and Appendix C for more details.

TM/XIO-0, TM/XIO-1
Timer/IO pins of SIOX rev. B interface site a8 TORNADO DSP systems, controllers, and SIOX
extenders. Refer to sections 2.2 and 2.3, and Appendix C for more details.
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