MicroLAB
Systems

Ultimate DSP Development Solutions

DIGITAL SIGNAL PROCESSING

TORNADOQO-E64xXx
F/W rev.1A-1 and rev.1A-2

Stand-alone DSP Controllers with
Ultra-High Performance 32-bit Fixed-/Floating-Point TMS320C6xxx DSP

Addendum to
TORNADO-E6x User’s Guide rev.4A

covers:

TORNADO-E62/E67 rev.2A

TORNADO-E6202/E6203 rev.1B
TORNADO-E6414/E6415/E6416 rev.1A, rev.1A-1, rev.1A-2

MicroLAB Systems Ltd
E-mail: k’nfo@mlabszs.com WEB: hww.m/abszs.com FTP: Eg.m/abszs.com



mailto:info@mlabsys.com
http://www.mlabsys.com/
ftp://ftp.mlabsys.com/

CAUTION

dupma Mukpol/IA6 Cucmemc Jimd (MJIC) octaBnseT 3a cob6oi NMpaBoO BHOCUTH NOObIe M3MEHEHUSI N NpeKpaLlaTh BbIMyCK U1
noadepXky nobbix U3genuii U NporpaMMHOro oGecrneyeHusl, YNoMUMHaeMblX B HacTosieM [OKymeHTe, 6e3 Kakoro-nmbo
npeaBapuTENbHOTO YBEAOMITEHUS, €ClNM MHOe cheumanbHo He oroBapuBaeTcs. MJ/IC pekomeHOyeT CBOMM MoKynaTensim
nosb30BaTbCH NOASNMHHBIMUA U CaMbIMU NOCHEAHUMU BEPCUAMU (PUPMEHHBIX MHEDOPMALIMOHHBIX JOKYMEHTOB U OCYLLECTBNSATH
npeaBapuTenbHOE KOHCYNbTUpOoBaHMe ¢ MpMOii nepen pasMelleHMeM 3akasa, YToObl GbiTb YBEpeHHbIM, YTO HacTosLas
MHopMaLms 4OCTOBEPHA 1 NPUMEHUMA Ha TEKYLLMIA MOMEHT.

MIJIC rapaHTUpyeT KayecTBO M COOTBETCTBME TEXHUYECKUX NapaMeTpoB NOCTaBMSEMON NPOAYKLMN NPUBEAEHHON TEXHUYECKON
cneumncurkaumn. Besikoe TecTupoBaHWe 1 NpoBepka NpoayKUMKU NPoM3BOASATCA UPMON B CTENEHN U 06beMax, HE0BX0OAMMbIX
ANsi NOAAEPXKKN HacTosiLel rapaHTun. Kakoe-nnbo AononHUTensHoe TeCTUPOBaHMe 1 NpoBepka NpoayKumMn Ha COOTBETCTBUE
ApYyrim TpeBGoBaHWsIM NPOBOASTCS NULLL U TOMBbKO B CRyYasiX, BbINOMHAEMbIX MO CrieuManbHbiM 3akasam, unu Toraa, korga ato
cneumarnbHO OroBapuBaeTcsl.

MJIC He HeceT HVKaKoOW OTBETCTBEHHOCTM 3a MPaBUIIbHOCTb (PYHKLMOHMPOBaHUS U paboTocnocobHOCTb 06opyAoBaHUsS U
nporpaMMHoro obecneveHusi, pas3paboTaHHOrO W W3rOTOBMEHHONO C MPUMEHEHUEM MPOAYKUUM (UM OTAENbHbIX ee
KOMMOHEHTOB) OMPMbIl, €CNN 3TO HEe MNOATBEPXKAEHO cneunanbHbIM UpMeHHbIM cepTudmkaTtom MJIC.

Mpoaykuus MJIC He npegHasHaveHa Ans MPUMEHEHMs B annapaTtype, CucTemMax Wnu u3genuax Ans Mnoaaepku
XusHuaestensHocTu. MNpumeHenne npoaykumm MJIC B Takom o6opyoBaHUM KaTeropuyeckn 3anpelleHo 6e3 crneumansHoro
nMcbMeHHOro noatesepxedeHus ot MJIC nnu opurnHansHoro mpmeHHoro ceptudmkata MJIC.

IMPORTANT NOTICE

Hactosilas npoaykumsi npedHasHadeHa [Ansi WUCNOMb3oBaHUsi B cocTaBe abopaToOpHOro TECTOBOTO U Hay4HO-
uccneposatensckoro obopyanoBaHusi. MJ/IC He HeceT OTBETCTBEHHOCTU 3a PabOTOCMOCOGHOCTL HACTOSsILLEN NPOAYKUMU B
coctaBe ppyroro Tuna obopyaoBaHVUA W/WNM B OTMUYHBIX OT CNeuMUUMPOBAaHHBIX YCMOBUSX aKkcnnyaTauuu. [lpu
NOBPEXAEHUSIX HACTOSILLEN NPOAYKLMM, BbI3BaHHbLIX €€ NPUMEHEHNEM B COCTaBe ApYroro Tuna obopyaoBaHus U/unm ycrnosui
aKcnnyaTaumm, rapaHTuinHble oba3aTenbCcTBa aHHynvpyTcs 6e3 kakoro-nmbo BosmelleHns yliepba n peMOHT NPON3BOANTCA
3a CYeT nokynaTensi.

HacTrosiwas npoaykuus reHepupyeT, UCMonb3yeT U MOXET M3nyyaTb PafuMovacTOTHYIO 3HEPruio, KoTopasi MOXeT co3faBaTb
paaMoyacToTHbIE MOMeXW Ansi ApYyroi annapaTtypbl, HECMOTPS Ha BCE KOHCTPYKTUMBHbLIE U APYrMe Mepbl, MPEANPUHSTLIE ANA
MWHUMU3aLMK co3aaBaemMblx nomex. OgHako, B Criyyae BO3HUKHOBEHWS Momex Afs paboTbl Apyroi annapatypbl nokynartenb
[OIMKEH CaM 1 3a CBOW CYET NPUHATL MEPbI A4S UX YCTPAHEHUS UMM YMEHDBLLEHUSI.

ITEMS OF LICENSE AGREEMENT

Hukakme 4acTu HacTosiiero [OKyMeHTa, annapaTHble W NporpamMHble 4acTW HacTosieWd MpoayKuMu He MoryT ObiTb
peaccembnupoBaHbl, peTpaccMpoBaHbl M/ 3MEHEHbI C LieNblo BOCCTAHOBMEHNS UMMM U3MEHEHNSI 3MNEKTPUYECKON CXEMBbI,
KOHCTPYKLMKM, anroputma paboTbl Unu npuHUmMna gyHKUMOHMPOBaHNUSA NobbiMW MeTodamu, BOCNPOM3BEAEHbI, CKOMMPOBaHBI,
3anoMHeHbl B apxvBax C BO3MOXHOCTbIO BOCMPOM3BEAEHWs, a Takke nepedaHbl NO CpeAacTBam CBA3WM B MoboMm Buae u
nobbiMu MeTogamu, Byab TO SMEKTPOHHbIE, MEXaHWYeckue, KonupoBarnbHble, oTorpaduyeckme, aanucbiBatoLLme Unu apyrve,
6e3 npeaBapuUTENBLHO BbIAAHHOIO (PUPMEHHOTO NMUCbMEHHOTO pa3spelleHust ot M/IC. HapylueHre HacTosLWEro NONOXEHUsI BHE
3aBVICUMMOCTU OT MPUOBPETEeHNs HacTosLe NPOAYKUMM W/UnM OOKYMEHTa TPaKTyeTCs Kak HapylleHue aBTOpCKWX Mnpas u
npecneayeTcsi no 3aKoHy.

MpuobpeTeHne HacTOsILLEN NPOAYKLUMM aBTOMaTUYeCKu O3HayaeT cornacue Mokynatens C MOMOXEHUAMU JIMLEH3NOHHOO
cornalleHusi, paBHO Kak U APYrMMU MOMOXEHUSMU 3aKkoHa 06 aBTOPCKMX MpaBax. HapylueHne HacTOsILLMX NONOXKEHUI, paBHO
KaK 1 ApYrvx NosioXeHwi 3akoHa 06 aBTOPCKMX NpaBax, TPAKTYeTCs kak HapyLUeHVe aBTOPCKWX Npas, NpecneayeTcs no 3aKoHy
1 aBTOMaTUYEeCKN BeLET K aHHYNMpoBaHuio Bcex obsizatensctB M/IC no nogaep>kke HacTosILLEN NPoAyKLMN.

Copyright © 1993-2003, MicroLAB Systems Ltd. All rights reserved.

DOC: MLS-SPUG-060E revision 4A-ADD
June 2003



About this Document

This document contains addendum to TORNADO-E6x User’s Guide rev.4A and describes the firmware updates
rev.1A-1 and rev.1A-2 for TORNADO-E6414/E6415/E6416 boardsrev.1A.

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: 83 Dubninskaya str., #612, 127591, Moscow, RUSSIA
MicroLAB Systems Ltd
phone/fax: +7-(095)-900-6208

information request:  nfo@mlabsys.com
technical support: support@mlabsys.com

product registration:  register@mlabsys.com|

VWV http://www.mlabsys.com|
FTP: ftp:/fto.mlabsys.com|
Trademarks

TORNADO-3x, TORNADO-54x, TORNADO-6x, TORNADO-E6x, TORNADO-E54x, TORNADO-P3x,
TORNADO-P6x, TORNADO-PX, TORNADO-SX, TORNADO-E, MIRAGE-510DX, MIRAGE-P510D,
UECMX, PIOX-Link are trademarks of MicroLAB Systems Ltd

TMS320, XDS510, Code Composer are trademarks of Texas |nstruments Inc

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


mailto:info@mlabsys.com
mailto:support@mlabsys.com
mailto:register@mlabsys.com
http://www.mlabsys.com/
ftp://ftp.mlabsys.com/

Contents

[Chapter 1. Introduction 1]
[ 1.1 Revision History 1]
[ 1.2 Software Compatibility Issues 1]
[ Chapter 2. System Architecture and Construction 3|
|2.1 New features available in the firmware rev.1A-1 and rev.1A-2 for |

[TORNADO-E64xx boards rev.1A 3|
[ P.2  Updated TMS320C64xx DSP memory map 4

R.3 Updated settings for the TMS320C64xx DSP on-chip EMIF control |
Fegisters 7]
[ .4 Updated DEV REV ID RG /O control register 9|
|2.5 New DSP_CLK_ID_RG I/O control register for f/w rev.1A-1 and rev.1A-2 10|

|2.6 New XMEM_LEN _ID_RG 1/O control register for f/w rev.1A-1 and rev.1A-2 11|




Tables

[Table [2-2b]. TMS320C64xx DSP memory map for TORNADO-E64xx DSP_|
controllers (firmware rev.1A, rev.1A-1, and rev.1A-2). 4|
able [2-3b]. Recommended settings for TMS320C64xx DSP_on-chip EMIF control |
registers for TORNADQO-E64xx DSP controllers (firmware rev.1A,
rev.1A-1, and rev.1A-2). 7

ontrol register of TORNADO-E64xx boards.

[Table 2-X2. DSP clock frequency ID codes available via the DSP CLK ID RG 1/0 |
ontrol register of TORNADO-E64xx boards with f/w rev.1A-1 and
ev.1A-2. 10|

[Table 2-X3. SBSRAM/SDRAM capacity ID codes available via the |

XMEM _LEN _ID _RG 1/O control reqister of TORNADO-E64xx |
boards with f/w rev.1A-1 and rev.1A-2. 12|







Chapter 1. Introduction 1

Chapter 1. Introduction

This chapter contains general description for most recent updates to TORNADO-E6x stand-alone DSP
controller boards, which have been introduced after release of the latest TORNADO-E6x User’'s Guide (rev.4A)
and which are not covered by that document.

1.1 Revision History

The updates to TORNADO-E6x stand-alone DSP controllers product line, which have been introduced after
release of the latest TORNADO-E6x User's Guide and which are not covered by that document, are applicable
to TORNADO-E64xx (TORNADO-E6414/E6415/E6416) boards only and include new firmware updates
rev.1A-1 and rev.1A-2 for these boards.

NOTE

There have been no updates introduced for TORNADO-E62/E67/E6202/E6203
boards.

The TORNADO-E64xx rev.1A boards with new firmware rev.1A-1 and rev.1A-2 can be visually recognized by
means of the attached label with the corresponding ether ‘F/W rev.1A-1' or ‘F/W rev.1A-1' text on it. Instead,
the TORNADO-E64xx rev.1A boards with initial firmware rev.1A do not have such alabel.

Also, user DSP application can recognize the firmware rev.1A-1 and rev.1A-2 by means of reading the
DEV_REV _ID _RG 1/O control register from the DSP environment as it described later in this document.

1.2 Software Compatibility Issues

User DSP application software, which has been designed for initial firmware rev.1A of TORNADO-E64xx
boards, generally does not need any modifications in order to run at the TORNADO-E64xx boards with
firmware rev.1A-1 and rev.1A-2. The only requirement is to recompile a user DSP application with the new
updated release of TORNADO-E6x DSP software utilities (rev.4D), which come standard with all TORNADO-
E6x boards.

However, in case user DSP application for initial firmware rev.1A of TORNADO-E64xx boards has been
designed without DSP software utilities for TORNADO-E6x boards, which come standard with these boards,
then the minor modifications are required in order to comply with firmware rev.1A-1 and rev.1A-2 of
TORNADO-E64xx boards and apply to the initialization procedure for the TM S320C64xx DSP on-chip EMIF
control registers asit is described later in this document.
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NOTE

In order to stay up-to-date with the latest firmware modification and to minimize the software
design efforts, it is recommended that user DSP applications for TORNADO-E6x boards are
being designed using the latest release of TORNADO-E6x DSP software utilities, which come
standard with all TORNADO-E6x boards and which are available from MicroLAB Systems
FTP-site.

Extra DSP software modifications, which may be required, apply to the timing issues (DSP on-chip timers
programming, software loop delays, etc) in case the TMS320C64xx DSP chip with increased DSP clock

frequency isused in new TORNADO-E64xx boards (either 600 MHz, or 720 MHz, or 1 GHz).

There are no backward software compatibility problems known when running user DSP application designed for
firmware rev.1A-1 and rev.1A-2 of TORNADO-E64xx boards at the TORNADO-E64xx boards with initia
firmware rev.1A in case user DSP application has been designed using the latest release of TORNADO-E6x
DSP software utilities. However, this requires clear understanding of al update details, which are described

below in this document.
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Chapter 2. System Architecture and
Construction

This chapter contains detail description for the new features available in the new firmware revisions of
TORNADO-E64xx boards.

2.1

New features available in the firmware rev.1A-1 and
rev.1A-2 for TORNADO-E64xx boards rev.1A

The following is adetail list of hardware updates for the firmware rev.1A-1 and rev.1A-2 of TORNADO-E64xx
boards rev.1A against initial firmware rev.1A:

The TMS320C64xx DSP memory map has been updated to include new DSP_CLK ID_RG and
XMEM_LEN_ID_RG external I/O control registers. Refer to Iater in this chapter for more
details.

The DSP EMIF-A clock is external and is supplied as 125 MHz and 133 MHz for firmware rev.1A-1
and rev.1A-2 correspondingly. This allows to increase the SBSRAM/SDRAM data transfer
performance by 25% and 33% correspondingly if compared to TORNADO-E64xx boards with 600
MHz DSP and initial firmware rev.1A. This modification requires the corresponding updates for the
settings of the DSP on-chip EMIF-A control registersasit is described in Iater inthis
chapter.

The DSP EMIF-B clock isexternal and is supplied as 125 MHz and 133 MHz for firmware rev.1A-1
and rev.1A-2 correspondingly. This allows to increase the I/O control register read/write performance
by 25% and 33% correspondingly if compared to TORNADO-E64xx boards with 600 MHz DSP and
initial firmware rev.1A. This modification requires the corresponding updates for the settings of the
DSP on-chip EMIF-B control registers asit is described in later in this chapter.

The DEV_REV _ID_RG read-only 1/O control register from the DSP environment reads as 2H and 3H
for firmware rev.1A-1 and rev.1A-2 correspondingly in order the DSP application could recognize the
firmware revision and to perform applicable actions as required. Refer to|section Z.E later in this
chapter for more details.

New DSP_CLK ID RG read-only I/O control register is added in the firmware rev.1A-1 and rev.1A-
2, which returns the ID code for the DSP clock frequency (600 MHz, 720 MHz and 1 GHz). Given that,
auser DSP application may now correctly handle all applicable timing issues (programming of the DSP
on-chip timers, software loop delays, etc) and will therefore appear compatible with all speed grades of
on-board TM S320C64xx DSP. Refer to Iater in this chapter for more details.

New XMEM_LEN_ID RG read-only 1/O control register is added in the firmware rev.1A-1 and
rev.1A-2, which returnsthe ID codes for the on-board SBSRAM capacity (none, 128K x32, 256K x32,
and 512K x32) and for the on-board SDRAM capacity (none, 4AMx64, 16Mx64). Given that, a user DSP
application may now easily detect the on-board SBSRAM/SDRAM capacity in order to
correspondingly configure the DSP on-chip EMIF-A SDRAM control registers and to correspondingly
set the DSP application environment variables for external memory pools, etc. Refer to later
in this chapter for more details.

The corresponding sections below provide details about all new features and/or the corresponding update
information applicable to the new firmware revisions of TORNADO-E64xx boards.
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2.2 Updated TMS320C64xx DSP memory map

In firmware rev.1A-1 and rev.A-2, the DSP memory map for TORNADO-E64xx DSP controllers have been
updated to include new DSP_CLK ID RG and XMEM_LEN_ID RG read-only externa /O control registers
asit is shown below in the updated table [2-2b].

Table [2-2b]. TMS320C64xx DSP memory map for TORNADO-E64xx DSP controllers (firmware
rev.1A, rev.1A-1, and rev.1A-2).

DSP address area DSP address valid access wait DSP EMIF
range data mode states area
(bytes) bits and
mode
TMS320C64xx DSP on-chip and external memory areas
DSP on-chip RAM (L2) 00000000H D0..D31 riw - -
..000FFFFFH
DSP on-chip peripheral 01800000H DO0..D31 r/w - -
registers ..01B7FFFFH
02000000H
..02000033H
FLASH/EPROM 64000000H D0..D7 riw FWS EMIF-B CE-1
..641FFFFFH
8-bit ASYNC
mode
SBSRAM 80000000H D0..D63 riw 4ws EMIF-A CE-0
..807FFFFFH
64-bit
SBSRAM
mode
SDRAM A0000000H D0..D63 riw 4ws ¥ EMIF-A CE-2
A7FFFFFFH
64-bit
SDRAM
mode
External peripherals and I/O expansion interfaces
I/O area: 60000000H DO0..D7 riw 70ns EMIF-B CE-0
dual-channel USART ..6000007EH (generated by
(channel A) on-board h/w) 16-bit
ASYNC
mode
60000080H
..600000FEH
(channel B)
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I/O area: 60020000H D0..D7 riw 70ns
USB controller ..6002003EH (generated by

on-board h/w)
I/O area: 60040000H DO0..D7 riw 160ns
RTC controller ..6004007EH (generated by

on-board h/w)
I/O area: 60120000H D0..D7 riw AWS
SIOX rev.C parallel interface ..6012007FH +SX_RDY
I/O area: 60100000H D0..D15 riw AWS
PIOX-16 parallel interface ..6011FFFFH +PX_RDY

External I/O control registers
I/O area: 60060000H DO0..D3 riw AWS EMIF-B CE-0
DSP_EXT_INT4_SEL_RG
(DSP INT4 source selector 16-bit
control register) ASYNC
mode

I/O area: 60060002H DO0..D3 riw AWS
DSP_EXT_INT5_SEL_RG
(DSP INT5 source selector
control register)
I/O area: 60060004H DO0..D3 riw AWS
DSP_EXT_INT6_SEL_RG
(DSP INT6 source selector
control register)
I/O area: 60060006H DO0..D3 riw AWS
DSP_EXT_INT7_SEL_RG
(DSP INT6 source selector
control register)
I/O area: 60060008H DO0..D3 riw AWS
DSP_NMI_SEL_RG
(DSP NMI source selector
control register)
I/O area: 6006000EH written w 100ns
WDT_RESET_RG data (generated by
(WDT reset control register) is ignored on-board h/w)
I/O area: 60060010H DO0..D3 riw AWS
WDT_EN_RG

(WDT enable control
register)
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1/0 area:

register)

PXSX_RESET_RG
(PIOX/SIOX reset control

60060012H DO0..D3 riw AWS

I/O area:

DEV_ID RG
(device ID control register)

60060014H DO0..D3 r AWS

I/O area:

BMODE_RG
(bootmode control register)

60060016H DO0..D3 r AWS

I/O area:

register)

SYS_CNF_RG
(system configuration

60060018H DO0..D3 riw AWS

1/0 area:

DEV_REV_ID_RG
(device revision ID register)

6006001AH DO0..D3 riw AWS

1/O area:
XIMEIM AY

D R

(external memory capacity ID
register, f/w rev.1A-1 and
rev.1A-2 only)

6006001CH DO0..D3 riw AWS

1/O area:

(DSP clock ID register, f/w
rev.1A-1 and rev.1A-2 only)

6006001EH DO0..D3 riw AWS

Notes: 1.

AWS denotes number of software programmed wait states for accessing asynchronous
TMS320C64xx DSP EMIF-B CE-0 area, which is a sum of read/write strobe wait states, read/write
setup wait states and read/write hold wait states. Refer to the corresponding subsection below for
more details.

FWS denotes number of software programmed framing wait states for accessing asynchronous
DSP EMIF CE-1 area, which is a sum of read/write setup wait states and read/write hold wait
states. Refer to the corresponding subsection below for more details.

SX_RDY and PX_RDY denote extra wait states, which can be generated by external hardware
ready signals for on-board SIOX-A rev.C site and PIOX/PIOX-16 site. Refer to the corresponding
sections later in this chapter for more details about SIOX and PIOX expansion interface sites.
Number of SBSRAM/SDRAM wait states is defined by EMIF-A interface clock, which is hardware
configured to DSPCLK/4. EMIF-A CE-0 and CE-2 secondary control registers shall be configured
to set SNCCLK bit of these registers to the ‘0’ state in order to synchronize EMIF-A CE-0/CE-2
spaces to EMIF-A ECLKOUT1 clock. Refer to original TI documentation and to the corresponding
subsection below for more details.

Other DSP memory and I/O areas are reserved. Do not use these address areas.

Register access modes: r - read only, w - write only, r/w - read/write.
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2.3

EMIF control registers

The TMS320C64xx DSP on-chip EMIF-A/B control registers are set upon the TORNADO-E64xx board
firmware revision and the DSP clock frequency (for initial firmware rev.1A only) as it is listed below in the

updated table [2-3Db].

Updated settings for the TMS320C64xx DSP on-chip

Table [2-3b]. Recommended settings for TMS320C64xx DSP on-chip EMIF control registers for
TORNADO-E64xx DSP controllers (firmware rev.1A, rev.1A-1, and rev.1A-2).

TMS320C64x
DSP on-chip

EMIF control register

TORNADO-E64xx
fiw rev.1A
(500 MHz DSP clock,
TMX-grade silicon,

TORNADO-E64xx
fiw rev.1A
(600 MHz DSP clock,
100MHz EMIF-A/B

TORNADO-E64xx
fiw rev.1A-1
(600/720/1000 MHz
DSP clock, 125MHz

TORNADO-E64xx
fiw rev.1A-2
(600/720/1000 MHz
DSP clock, 133MHz

125MHz EMIF-A/B clock) EMIF-A/B clock) EMIF-A/B clock)
clock)
EMIF-A interface control registers
EMIF-A Global Control 0x0009277C 0x0009277C 0x0009277C 0x0009277C
Register
(EMIFA_GCR)
EMIF-A CE-0 Space 0x000000e0 0x000000e0 0x000000e0 0x000000e0

Control Register
(EMIFA_CEO_SCR)
(controls on-board
SBSRAM)

64-bit SBSRAM mode

64-bit SBSRAM
mode

64-bit SBSRAM
mode

64-bit SBSRAM mode

EMIF-A CE-0 Space
Secondary Control
Register
(EMIFA_CEO_SEC)

0x00000002

0x00000002

0x00000002

0x00000002

EMIF-A CE-1 Space
Control Register
(EMIFA_CE1_SCR)

(unused, leave as default)

OxffffffO3

default 8-bit ASYNC
mode

OxffffffO3

default 8-bit ASYNC
mode

OxffffffO3

default 8-bit ASYNC
mode

OxffffffO3

default 8-bit ASYNC
mode

EMIF-A CE-2 Space
Control Register
(EMIFA_CE2_SCR)
(controls on-board
SDRAM)

0x000000d0

64-bit SDRAM mode

0x000000d0

64-bit SDRAM mode

0x000000d0

64-bit SDRAM mode

0x000000d0

64-bit SDRAM mode

EMIF-A CE-2 Space
Secondary Control
Register
(EMIFA_CE2_SEC)

0x00000002

0x00000002

0x00000002

0x00000002
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EMIF-A CE-3 Space
Control Register
(EMIFA_CE3_SCR)

Oxffffff03

default 8-bit ASYNC

Oxffffff03

default 8-bit ASYNC

Oxffffff03

default 8-bit ASYNC

Oxffffff03

default 8-bit ASYNC

(unused, leave as default) mode mode mode mode
EMIF-A SDRAM Control 0x57117000 0x57115000 0x57117000 0x57117000
Register (if on-board SDRAM is | (if on-board SDRAM | (if on-board SDRAM | (if on-board SDRAM is
(EMIFA_SDRAM_CR) 4Mx64) is 4Mx64) is 4Mx64) 4Mx64)
0x63117000 0x63115000 0x63117000 0x63117000
(if on-board SDRAM is | (if on-board SDRAM | (if on-board SDRAM | (if on-board SDRAM is
16Mx64) is 16Mx64) is 16Mx64) 16Mx64)
EMIF-A SDRAM Timing 1952 1562 1952 282
Register (if on-board SDRAM is | (if on-board SDRAM | (if on-board SDRAM | (if on-board SDRAM is
(EMIFA_SDRAM_TMR) 4Mx64) is 4Mx64) is 4Mx64) 4Mx64)
976 781 976 1041
(if on-board SDRAM is | (if on-board SDRAM | (if on-board SDRAM | (if on-board SDRAM is
16Mx64) is 16Mx64) is 16Mx64) 16Mx64)
EMIF-A SDRAM 0x00014D29 0x00014D29 0x00014D29 0x00014D29
Extension Register
(EMIFA_SDRAM_EXT)
EMIF-B interface control registers
EMIF-B Global Control 0x0001207¢c 0x0001207¢c 0x0001207¢c 0x0001207¢c
Register
(EMIFB_GCR)
EMIF-B CE-0 Space 0x21124411 0x20d24311 0x21124411 0x21224412

Control Register
(EMIFB_CEO_SCR)

(controls external I/0
control registers, USART,
USB and RTC controllers,
PIOX-16 site, SIOX-A
rev.C site)

16-bit ASYNC mode

strobe: 4 clk (32ns)

setup: 2 clk (16ns)
hold: 1 clk (8ns)

16-bit ASYNC mode

strobe: 3 clk (30ns)
setup: 2 clk (20ns)
hold: 1 clk (10ns)

16-bit ASYNC mode

strobe: 4 clk (32ns)

setup: 2 clk (16ns)
hold: 1 clk (8ns)

16-bit ASYNC mode
strobe: 4 clk (30ns)
setup: 2 clk (15ns)

hold: 1 clk (7.5ns)

EMIF-B CE-1 Space
Control Register
(EMIFB_CE1_SCR)

(area controls 8-bit
EPROM/FLASH)

0x23524d01

8-bit ASYNC mode
strobe:13 clk (104ns)
setup: 2 clk (16ns)
hold: 1 clk (8ns)

0x22924a01

8-bit ASYNC mode
strobe:10 clk (100ns)
setup: 2 clk (20ns)
hold: 1 clk (10ns)

0x23524d01

8-bit ASYNC mode
strobe: 13 clk (104ns)
setup: 2 clk (16ns)
hold: 1 clk (8ns)

0x23d24e01

8-bit ASYNC mode
strobe: 14 clk (100ns)

setup: 2 clk (15ns)

hold: 1 clk (7.5ns)

EMIF-B CE-3 Space
Control Register
(EMIFB_CE3_SCR)
(unused, leave as default)

Oxffffff03

default 8-bit ASYNC
mode

Oxffffff03

default 8-bit ASYNC
mode

Oxffffff03

default 8-bit ASYNC
mode

Oxffffff03

default 8-bit ASYNC
mode
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EMIF-B CE-3 Space
Control Register
(EMIFB_CE3_SCR)

Oxffffff03

default 8-bit ASYNC

(unused, le

ave as default)

mode

Oxffffff03

default 8-bit ASYNC
mode

OxffffffO3

default 8-bit ASYNC
mode

Oxffffff03

default 8-bit ASYNC
mode

Notes: 1. EMIF-A and EMIF-B interfaces of TMS320C64xx DSP are assumed to run at DSPCLK/4 for
TORNADO-E64xx flw rev.1A with 500 MHz TMX-grade DSP, at DSPCLK/6 for TORNADO-E64xx flw
rev.1A with 600 MHz DSP, and at external 125MHz and 133MHz clock for TORNADO-E64xx flw
rev.1A-1 and rev.1A-2 correspondingly.

2.4 Updated DEV_REV _ID RG I/O control register

TORNADO-E64xx boards providethe DEV_REV _ID_RG read-only /O control register, which returns a 4-bit
device firmware revision ID code.

DEV_REV_ID_RG /O control register (r)
(TORNADO-E64xx only)

X DEV_REV ID 3 | DEV_REV ID 2 | DEV.REV_ID 1 | DEV_REV_ID 0
(r) (r) (r) ]

bit-1

bit-15...bit-4 (TORNADO-E64xx) bit-3 bit-2 bit-0

Table 2-X1 below provides alist of firmware revision ID codes available for TORNADO-E64xx boards.

Table 2-X1. Firmware revision ID codes available via the DEV_REV _ID_RG 1/O control register of
TORNADO-E64xx boards.

register bit(s) Access Description
mode
{DEV_REV_ID_3..0} R Returns a firmware revision ID code.

{DEV_REV_ID_3..0} = {0,0,0,1} setting corresponds to initial firmware
rev.1A of TORNADO-E64xx boards with 500MHz TMX-grade DSP
(125MHz EMIF-A/B clock frequency) and 600MHz DSP (100MHz EMIF-
A/B clock frequency).

{DEV_REV_ID_3..0} = {0,0,1,0} setting corresponds to the firmware
rev.1A-1 of TORNADO-E64xx boards with 600/720/1000MHz DSP
(125MHz EMIF-A/B clock frequency).

{DEV_REV_ID_3..0} ={0,0,1,1} setting corresponds to the firmware
rev.1A-2 of TORNADO-E64xx boards with 600/720/1000MHz DSP
(133MHz EMIF-A/B clock frequency).

Other {DEV_REV_ID_3..0} codes are reserved for future expansion.




10 TORNADO-E6x. User’s Guide.

2.5 New DSP_CLK ID_RG I/O control register for f/w
rev.1A-1 and rev.1A-2

TORNADO-E64xx boards with firmware rev.1A-1 and rev.1A-2 provide new DSP_CLK ID_RG read-only
1/O control register, which returns a 2-bit DSP clock frequency ID code.

DSP_CLK_ID_RG I/O control register (r)
(TORNADO-E64xx only with f/w rev.1A-1 and rev.1A-2)

X 0 0 DSP_CLK_FREQ_ID-1 DSP_CLK_FREQ_ID-0
(r (]

bit-15...bit-4 (TORNADO-E64xx) bit-3 bit-2 bit-1 bit-0

The DSP clock frequency ID code is used to identify the DSP clock frequency and to correspondingly adjust the
timing parameters of a user DSP application (programming of the DSP on-chip timers, software loop delays,
programming the bit rate frequency of DSP on-chip McBSP ports, etc) and thus making an application
compatible with all speed grades of TM S320C64xx DSP used in TORNADO-E64xx boards.

NOTE

The DSP_CLK ID_RG read-only 1/O control register is not availablein TORNADO-E64xx
boards with initial firmware rev.1A.

Table 2-X2 below provides a list of DSP clock frequency ID codes available for the firmware rev.1A-1 and
rev.1A-2 of TORNADO-E64xx boards.

Table 2-X2. DSP clock frequency ID codes available via the DSP_CLK ID RG 1/O control register of
TORNADO-E64xx boards with f/w rev.1A-1 and rev.1A-2.

register bit(s) access Description
mode
{DSP_CLK_FREQ_ID-1..0} r Returns a DSP clock frequency ID code.

{DSP_CLK_FREQ_ID-1..0} = {0,0} setting corresponds to the
600MHz speed grade of TMS320C64xx DSP.

{DSP_CLK_FREQ_ID -1..0} = {0,1} setting corresponds to the
720MHz speed grade of TMS320C64xx DSP.

{DSP_CLK_FREQ_ID -1..0} = {1,0} setting corresponds to the
1GHz speed grade of TMS320C64xx DSP.

{DSP_CLK_FREQ_ID -1..0} = {1,1} setting is reserved.
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Although the DSP_CLK_ID_RG read-only 1/O control register was not availablein TORNADO-E64xx boards
with initial firmware rev.1A, there is a simple way to identify the DSP clock frequency for firmware rev.1A from
the DSP software using the TM S320C64xx DSP on-chip silicon revision 1D register.

The TORNADO-E64xx boards with initial firmware rev.1A have been manufactured using either 500MHz
TMX-grade silicon revision 1.0 TMS320C64xx DSP or 600MHz TMS-grade silicon revision 1.03 DSP. The
DSP silicon revision for TMS320C64xx DSP is identified via bits #16..19 of 32-bit DSP on-chip register at a
memory address 0x01B00200, which return the 0001B binary value for 600MHz TMS320C64xx silicon
revision 1.03. Any other value (typically 0000B) returned by these bits correspond to the 500MHz TMX-grade
silicon revision 1.0 DSP for TORNADO-E64xx boards with firmware rev.1A.

2.6 New XMEM_LEN _ID_RG I/O control register for f/w
rev.1A-1 and rev.1A-2

TORNADO-E64xx boards with firmware rev.1A-1 and rev.1A-2 provide new XMEM_LEN _ID _RG read-only
1/O control register, which returns the ID codes for on-board SBSRAM and SDRAM memory capacities.

XMEM_LEN_ID_RG I/O control register (r)
(TORNADO-E64xx only with f/w rev.1A-1 and rev.1A-2)

X SDRAM_LEN_ID-1 | SDRAM_LEN_ID-0 | SBSRAM_LEN_ID-1 | SBSRAM_LEN_ID-0
(n (] (r) (n

bit-15...bit-4 (TORNADO-E64xx) bit-3 bit-2 bit-1 bit-0

The SBSRAM/SDRAM capacity ID codes are used to identify on-board DSP external memory capacity in order
to correspondingly configure the DSP on-chip EMIF-A SDRAM control registers and to correspondingly set the
DSP application environment variables for external memory pools, etc.

NOTE

The XMEM_LEN_ID_RG read-only 1/O control register is not availablein TORNADO-
E64xx boards with initial firmware rev.1A.

Table 2-X3 below provides a list of SBSRAM/SDRAM capacity ID codes available for the firmware rev.1A-1
and rev.1A-2 of TORNADO-E64xx boards.
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Table 2-X3. SBSRAM/SDRAM capacity ID codes available via the XMEM_LEN _ID_RG 1/O control
register of TORNADO-E64xx boards with f/w rev.1A-1 and rev.1A-2.

register bit(s) access Description
mode
{SBSRAM_LEN_ID-1..0} r Returns a capacity ID code for on-board SBSRAM memory
bank.

{SBSRAM_LEN_ID-1..0} = {0,0} setting corresponds to no
SBSRAM memory installed.

{SBSRAM_LEN_ID-1..0} = {0,1} setting corresponds to the
128Kx64 SBSRAM memory installed.

{SBSRAM_LEN_ID-1..0} = {1,0} setting corresponds to the
256Kx64 SBSRAM memory installed.

{SBSRAM_LEN_ID-1..0} = {1,1} setting corresponds to the
512Kx64 SBSRAM memory installed.

{SDRAM_LEN_ID-1..0} r Returns a capacity ID code for on-board SDRAM memory
bank.

{SDRAM_LEN_ID-1..0} = {0,0} setting corresponds to no
SDRAM memory installed.

{SDRAM_LEN_ID-1..0} = {0,1} setting corresponds to the
4Mx64 SDRAM memory installed.

{SDRAM_LEN_ID-1..0} = {1,0} setting corresponds to the
16Mx64 SDRAM memory installed.

{SDRAM_LEN_ID-1..0} = {1,1} setting is reserved.
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