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ARM-Based Devices Overview




Features

B 32 Bit RISC Processor
— 200 MHz ARM922T™ AR
B High Performance .18 um 8LM TSMC Process
B AMBA™ Bus Architecture
— Industry Standard Bus Architecture
B Stripe Memory
— Single Port and Dual Port
B External Memory
— SDRAM, DDRSRAM, FLASH, SRAM




Hard Processor PLD Architecture

SRAM SRAM SRAM
DPRAM DPRAM DPRAM
XAl
LEs 4160 32 Kbytes SRAM
ESB Bytes 6.5K 16 Kbytes DPRAM
XA4
LEs 16400 128 Kbytes SRAM
ESB Bytes 26K 64 Kbytes DPRAM
XA10
LEs 38400 256 Kbytes SRAM
ESB Bytes 40K 128 Kbytes DPRAM




Excalibur Stripe Components

SDRAM FLASH ROM SRAM
Embedded Stripe i i 1 ] I
| | | |
Interrupt | Watchdo SDRAM Bus
32 Bit RISC o ”Illo - 9 o | Expansion UART
e —— ontroller imer ontroller (EBI)
l AHB1 ‘ 1
Configuration
Logic Master
AHB 1-2
Bridge
AHB?2
EEEEEEENg v
PLD - Stripe Dual Port Single Port PLL Reset Timer Stripe - PLD
Bridge SRAM . SRAM Module Bridge
i
| | 5 I:l Excalibur Hard IP l
PLD PLD pip | APEX [ apexsoftip PLD PLD
Slave Slave
Master Module Module 20KE [ ] External Devices




Excalibur Work Flow

Peripheral Pool

~.

User Peripherals

Configure System

/

Hardware

Verilog/ VHDL files
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Generate
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m C Header files

m Peripheral drivers
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Embedded Stripe




ARM922T Processor

B Based on the ARM922™ (ARM920™ Derivative)
and Incorporating the ARM9TDMI™

B High Speed Cache (8KB Instruction + 8KB Data)

B Single Cycle Repeat-rate SRAM and DPRAM

B MMU Facilitates the Implementation of Real-time
Operating Systems (RTOS)

B 200MHz on Altera® 1P/8M, 0.18u Process at
TSMC

B Advanced Built-in System Debug Features




ARMO922TDMI

B Based on ARMO9TDMI core
— Five stage pipeline
— Harvard bus architecture
— CPlof 1.5

ARMO -
T -Thumb Architecture Extension
D - Core has Debug Extensions
M - Core has an enhanced Multiplier
| - Core has EmbeddedICE Logic Extension

© 2001 Altera Corporation (11)




AMBA High Performance Bus (AHB)

AMBA - Advanced Micro-controller Bus Architecture
Connects Embedded Stripe and PLD Devices
200MHz Maximum Clock Rate
32 Bit Wide Pipelined Bus
— Burst transfers - one cycle per data word
— Non-tristate implementation
B Multi-master With Distributed Address Decoding
— Single-cycle bus master handover
B Split Transactions Extensions

— Needed to fully exploit bus bandwidth in a multi-
master bus




Stripe PLL's

B Stripe PLL's Provide Clock Boost Multiplication Only
— Default power-up operation is bypass

— Program control registers through configuration logic or the
embedded processor

— State machine control to put PLL in bypass mode if lock is
lost

— Can change PLL frequency with proper software control
H PLL1

— Clock for processor and peripheral bus

— Up to 400 Mhz operation divided by 2 or 4
B PLL2

— Clock for the SDRAM controller

— Up to 266 Mhz operation




Stripe PLL's

B Stripe Contains 2 PLL’s

CLK_REF p—

PLL1

PLL2

h

5.4

>

M PLL1&PLL2aresimilarto APEXPLLs
— Fout = CLK_REF (MHz) * M/ (N *K) where M, N, K are

Integers

— PLLs can be bypassed

CLK_AHB1

CLK_AHB2

CLK_SDRAM




Excalibur Memory Hierarchy

Hard Logic  AHB1 | AHDBS
1 1 I Secondary Bus
Processor Local Bus Arbiter #1 Arbiter #2 (AHB2) <= 100
(AHB1) <= 200MHz I I
Single Port Single Port ~
SRAM #1 SRAM #2 PEDINESE
application
| AHB 1-2 PLD - AHB2
Bridge Bridge Master(s
—+ +—
Depth / Width Muxing PLD
Application
I I Interfaces
Dual Port Dual Port
SRAM #1 SRAM #2
I I Bus
Expansion
Arbiter #1 Arbiter #2
| =1
AHB2
AHB1| spram
Controller
| V-
| v L 2 v
SDRAM
SRAM Memory Mapped Flash
Peripherals




Single Port SRAM

B Stripe Memory

— 2 blocks of independent addressable memory available
on AHB1 or AHB2 bus

— 32, 128, or 256 Kbytes total depending on device size

B Arbiter Resolves Competition Between AHB1 and
AHB?2 Interfaces for Access to the SRAM

— Defaults to fixed round-robin scheme with fairness
— Supports locked transfers

B Each SRAM Block Is Byte Addressable
B Supports Big or Little Endian Transfers




Dual Port SRAM

B Stripe Memory
— 2 blocks available on AHB1 or AHB2 bus
— 16, 64, or 128 Kbytes depending on device size

— Each block can itself be configured as 2 blocks for a
total of 4 indpendent addressable DPRAM

B Available From AHB1, AHB2, or PLD
— Arbiter controls access

B Each Block Is Byte Addressable
B Supports Various Widths and Depths




Dual Port SRAM Configurations

Processor PLD Processor PLD
| oo AHB1 ° o
Depth / Width Muxing Depth / Width Muxing
| | Dual Port SRAM I l | |
DPRAM SERT blocks can be
Block #1 Block #2 configured 6 ways | 16Kx16 [16Kx16] # [ 32Kx8|| 32Kx8|:
32K x 16 32K x 16
T 1 S— I ........................ l
Dual Port SRAM Block Dual Port SRAM Block
Configurations Configurations
(Excalibur1000) (Excalibur1000)
AHB l AHB 128 Kbytes (16Kx16)
Interface Interface 256 Kbytes (32Kx8)
1x 16k x 32 1x 16k x 32
1x32kx 16 1x32kx 16
PLD 2 x 16k x 16 PLD 2 x 16k x 16 (*)
Interface 1x64k x 8 Interface 1x64k x 8
2x32kx8 2 x 32k x 8 (*)
32k x 16 Dual Port (*) 32k x 16 Dual Port

(*) - Configuration shown here (*) - Configurations shown here




SDRAM Controller

Stripe Contains a Controller for SDRAM or DDR SDRAM External
Memory

— Either 16 or 32 bit SDRAM or DDR SDRAM can be connected but not
both

Runs Asynchronously to AHB1 or AHB2
Supports Byte, Half-word, and Word Transfers

Addressing
— AHB buses are byte addressed, DRAM is bit addressed
— DRAMS have row, column, and bank address
— Number of row and column bits depends on memory used

Supports 2 Blocks and up to 512 Mbytes Total of External DRAM

Supports PC100/133 SDR SDRAMs and PC200/266 DDR
SDRAMs

SDRAM must be initialized through software control




Expansion Bus Interface (EBI)

Provides Capability to Interface to External Memory Mapped
Devices

Different Sizes and Types Available

Rate-Adaptation Between Flash Memories or Memory Mapped
Peripherals and AHB2 Bus Masters

Four Chip Select Outputs

— Each Address Space Can Be Configured to Operate in
an 8- or 16-Bit Mode.

— Bus Timing and Interface Signals Can be Configured by
a Bus Master

Supports Split Bus Transactions

— Prevents Stalling of Other AHB2 Bus Masters

Support both synchronous & asynchronous mode




UART

5 to 8 data bits

1 or 2 stop bits

Even, odd, stick, or no
parity

7510 230,400 baud rate
16-byte transmit FIFO
16-byte receive FIFO.

Programmable baud
generator

Internal diagnostic
capabilities

Modem communication
support




Interrupt Controller

B User Configurable to Three System Modes

— Interrupt Sources Can Arise From Stripe and PLD

® Priority and Enabling Scheme
— All Interrupts Disabled on Power-up
— Sets Priority on Interrupt Sources

— Enables or Disables Individual Interrupt Sources




Block Diagram

INT_EXTPIMN
) INT_FIG_n
PLL Error - — ARM
EBI Error - > 0207
Stripe-to-PLD Error - INT_IRQ_n
AHB1-2 Bridge Error P
gwterrupt Configuration Error = Interrupt
Sl Controller
within the INT_UART % -
Stripe INT_TIMERO ® P
INT_TIMER1 » > - AHB1
INT_PROCO & >
INT_PROC1 —® -
Stripe E
PLD
INT_PLD

Interrupt Signals on Stripe Interface




Watchdog Timer

B Protects the System against Software / Hardware
Failures
B One-shot Timer Resets Entire Chip When It Expires

B 32-bit Register Interface Provides User-selected
Timeouts

— Up to 30s With a 33MHz Clock




Timer

B Dual-Channel Timer
B 32 Bit Prescaler

B 32 Bit Timer Register
B Three Operating Modes

— Free running interrupt (heartbeat)

— Software controlled start/stop (interval timer) with
Interrupt on limit

— One-shot interrupt after programmable delay




Reset & Mode Control

B PLD power-on reset

B Resets from external sources
— Configuration pin nCONFIG

— External reset pin (bi-directional open drain pin,
supplying reset output to flash devices)

— External power-on reset

B Resets from internal sources
— Software watchdog timer reset
— JTAG module
— Configuration error




Excalibur ARM MegaWizard




Excalibur MegaWizard

B Select ARM®-Based™ Excalibur™
— Easily create the desired stripe configuration

Megawizard Plug-In Manager [page 2a]

Which megafunction would you like to customize? Select a

Available Megafunctions: megafunchion from the list at left.

] Alera Excalibur Mios(tm] | %hich twpe of output file do pou wart to create?
+- B arithrnetic

 AHDL
" WHDL
* erlog HDL

What name do pou want for the output file’? Browse. ..

d:helazzesharm'jkaady_test

Mote: To compile a project successfully in the Quartus [l
goftware, your design files must be in the project directon or
a uzer library that you specify in the Lzer Libraries tab of
General Settings command [Project menu).

our current uzer library directonies are:

Canicel | < Back | MHest » | |




MegaWizard

Megawizard Plug-In Manager - Excalibur [Page 3 of 7]

Thiz page alloves you to select and configure the Excalibur device to sute your
particular application. t also allows you to enable or dizable those 'stripe’
modules that require external access and therefare pins to be reserved on the

Excalibur device.

Se | eCt fam | Iy an d Select Excalibur family [Excaliour_ARM =l
d evice Select availahle device

[EPxatn |

Reset operation

Hold processor in

If the processor is held in reset, it can only be released by a write to the

‘stripe’ Boot control register by one of its two remaining bus masters.
reset?
T [ Do you weart the processor to be held in reset?
[+ Do syou want to Boot from FLASH?
Boot from FLASH?
| Byte order

E N d |an ess (* Little endian ¢ Big endian

Reserve pinz

Do you wwant to reserve pins for any of the fallowing "stripe’ modulesy?

[ Outputs |Slowe sleve rate | Inputs 13.3% LVTTL |[=

[ SDRAM Outputs [Fast slew rate |- Inputs RSy n
v UART Outputs [Slowe sleswy rate |- Imputz |3.53% LWTTL (=

Reserve pins

[ | Trace

Cancel | -7 Pres | Pext [ | Finish |




MegaWizard

Select the AHB2 to
PLD bridges

Select the Interrupts

Megawizard Plug-In Manager - Excalibur [Page 4 of 7]

Thiz page allovys you to configure the interface between the 'stripe’ and the PLD.
Bridges

Hote: The PLD-TO-STRIPE bridge allows a master or masters in the PLD to
access resources in the "stripe’. Similarly the STRIPE-TO-PLD bridge allows
masters in the "stripe” access to resources in the PLD.

[v Do you weant to use the STRIPE-TC-PLD bridge (Master Por)?

[+ Do you sweant to use the PLD-TO-STRIPE bridoe (Slave Port)?

Interrupts

Hote: if you choose to implement an interrupt controller within the PLD
then you must also select the mode of operation for the main imterrupt
controller {in the 'stripe’), which will determine how these PLD interrupt
request signals are treated.

If vou select Mode 3 you will also need to configure the PLD_MS register in
the 'stripe’. Please see the Excalibur data sheet for more details.

[v Do you weant to use the STRIPE-TO-PLD intefrupt sources?

[ Do you weant to use the PLD-TO-STRIPE interrupt sources?

Trace § Debuy
[+ Do you wesnt to use processor debugy extensions?

r

Finizh

Cancel | = Prev |_




MegaWizard

External clock
reference

AHB1 / AHB2 clock
settings

SDRAM clock setting

MHagsmizad Plugin Manager - Excalibue [Fage 5 of 7]

Tiis: pript oS yois B0 CONgLnE el cSncks [PLL'S) 10F B 0F ot e
SRR (M risanid]

Estemal cdock neferenos

Erlir gl rafarency (ngusndy | T} ||.--.- ;l
AHEH | AHEC chock settings

| Erppsss BLLA

Enber ciesivid SHBT fraancy | 0.0 WHe

AHE trequency echesed 153,000 MHz

AHE WiOD dnegquasnecy Fo2.0000  WHz (300KHT oplimal)

Colect AHED frécuiresy . [T 00000 )| WHz

EDRAM Clock sethngs

| Brppass PLLZ

stz Thie chiesis el Frsgquieiey for SORAM i s 16 e foepueincy of i
SORAB CLE pin, For DORSDEARA The aparating freguency s doobls This,

Entar ditr ad SORAM requancy 1330 NHE
SDREM Mgy gofdteid 132000 BHz

SORER SO0 My | 264 0000 PHT (ZO0MHT cipbieresl)
Sansl Frogrameeng

-

cancel | < prew [t ] peien |




MegaWizard

Enter the base
address & size

Automatic checking
for overlapping
regions or incorrect
base address

Thiet i allorses: ol Lo cordigure ol of e Mmooy FeEar of i Excalioue Sevics, i Gan
aijuis] B Derser ackineses sl size o any segon, logether i e region panenelers 1 any,
by mditing or sedeching the pontrols vl s WMenory nap’ sics .

Regders | TEFFC000 ||'|- "|

CRAKT | fen =]
s [ oo | fien 2]
DPRAMD [ moeaonn | a0 =]

DPfAmM1 | |l3=F 'r|

SORAMT | oomooono | fEd =]
SDRARI | osF - =]
BB oFLAS) | B =
e I for =
L I prr =
E80 I jor
PLDN I joer =)

PLEY I [=F =
PLLx [ F =

Fig Agdfonsl Sefange for TIRAR

Ll | j=r =]
Erdler dn nckirass wihich o rallipls of | EHEB e (SO0 Hax
rad fre Cirraflke

Ackiriis lelds Shivan

Foiriipysid . Plinicod cxnind birkons Donlnierg
[t s | iy Tt

ol | < g [t 1]




MegaWizard

Thit pegs alkrev vou 1o confgars &l o |he mérmory regior of Ths Excalitue disacs Vou can
SRAMO , SRAM1 :ﬂ;:ﬂ ”‘*ﬂhmmr;::ﬂ*ﬁl::ﬂrmﬂnﬂ wrel,
DPRAMO, DPRAM1 | ..
Mote: The size of ffe dusl-port SRAM block
Memory Map fugees [ [5X)  enbskows it e i memory e
ERAKD EEET ETE S
SRART [ mosnmn frzex =] Contirmd setingt
Combine dual port? . — | s
PR [ ooozoooo 12 =] r
SO | memomn e =) CPRAMD petinge
] schewd | e =l PLDAccess i xdmponaksie =]
DPRAMO setting B0 FLasy [ oo [ 3] T —
DPRAM1 setting = ! ke o FRAMT sefinga
= ! hi - LD Access [1 = mrgeport 22w 216 =)
== ! ke o [ Ol registerad
PLEA | foFe =]
_ Hzes
AL ! ke = DPRAM] block sipe  CFF
PLDa [ e =) DPRAMI ook sips: 1| 20Bate
PLLG I forr =]
M mrrors chitected
carcsl | = prev ”lh:-cll | Frien |




MegaWizard Memory Type

annni.r.-ll Plug-ln Manages - Focablas [Page & ol T)

Timing Parameter

Thix pags slrees you o cormhgars &l of |he memaor y regor Of Tha Excilitas dérmcs Yiou carm
diclpuri] Then bicks ackSiask wrd ke ol Gty réges Bogat b wah the réges pirsmelee z OF afre),

by eelling or Sebicting the contraz witen Il Hermory mag s AddreSS blts
Moy moap
Ko rebrre SORA v, o [ - ||
Regitiers [ rercoon e =) lz;;mcﬂﬂﬁﬂmtrs.amum
SDRAMO, SDRAM1 e SO memry te
b ERAKD EEE
Hotes The referancn SHEAM parameiens = Il
Memory map CRAR [ mosnmn e =] smmume a8 13H: epredgrads for sl Hhe -
=E devices, gl & TEEMHY speadgeade o
| [PRAD | |::+'= ,.| Tz 232 dirvmei. SDRAM g
SeIeCt deV|Ce and port Psant e [EEE FARAM pattnge & b Resl e Visbe delsy (RCD0 A g
Dewice [ioron WT40LCAMIGAT = : 3
. cORART R |._|-' ;' = Aciem b5 Prachangs commrd (FR5) [
Wldth E0Rak I I-:-r-' ;I ﬂmmm in%bﬁ-ﬁlulwk‘smncmlmm 1= g
I EEM (FLASH) |—'J-'-|J-J--l |._.J._ _.;I  T2gts T 16.08x Praichir ge <o period (RN | T g
1 ¥t recovary fime (W) 15 g
Eer | pors =l
C“Ck on the ShOW | : | Eho dateils =2 &k b Bt Gomenand pese (R0 =
i B AT =
deta”S buttOn : 3 Rifa Rairash paricd (MFC) 75
== k) T
! &80 Refresh interval (RFEH) 15652 g
PLEN) | jors =)
I‘ _| CAS Mlsny (IL) : |
FE -
- I Furst Langth (AL ho =
ALz I |
PLE [ jorr = SR H12
Kambar of v adiress bty (RO 12 '|
P mrrory oeecied P o ookt addeead B (0L s
Mumbar of Bk sddiezr bR (HA) 4 "|
concel | < Prev | med 1 | Find
Cancal I o I




MegaWizard

EBO-3 Memory map

Thie g e won b corbguen ol ol the memory regeons: ol e Erealiowe davice You can
it e D Sbcines nil ST OF vy Fegion, DogEiTess vl T i GanaTerbe S [T A,
by malling oF Seleciing the oonfrols wilhin He BTy map' ares.

Wemary man

Fanars | TFFFOO00 |1I’:r= ;|
SRAM) | ooozocon | sk =]
SRAMI | nooancon | sk =]
wea | 2]
EPRLAR | oonzncon | fiZe =)
RO | oonooooo [ feM =]
soradt [ [F =
g FLasH) [ oo EEEN-] =
EEi1 [ T
EFi [ FF =
EEN [ OFF =
PLE0 [ OFF =
PLEA I [+¥F =
] [ [ |#F =
PLLA [ FF =
P e dedecied

B (FLASH) Sefings
[ Prefeich

[~ Symchorous

[ Byin Erasble

wistcyckes [0 -]

Chpoenty &L O H Sel

ect device settings
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¥ Timemi 67 Chook perinds
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oot |~ grew (a1 ] prusn |




Excalibur Megawizard

B A Megawizard in Quartus Il will assist the
customer to define the Memory Map, etc

Excalibur
MegaWizard

GUI

A

RTL/H
Generator

/

\

=

.v or .vhd
RTL stripe
Ingtantiation File

v \
hRTL . C/IC++
header file header file




Verification Tools




Bus Functional Model

B Verifies the ability of PLD Peripherals to AHB
Protocol

— AMBA AHB Masters and Slaves

B Models AHB Transactions
— Includes Master Port and Slave Port Bus Transactors

— Models AHB Master and AHB Slave - Accepts and
Transmits AHB Protocol Signals

— Does Not Model
 Excalibur ARM Stripe
e Stripe-PLD Bridge
 PLD-Stripe Bridge




\
\

Embedded Stripe Model Verification

Excalibur Stripe

Stripe-to-PLD
(Master Port)

a

Slave

SDRAM Port

PLD Logic

PLD-to-Stripe
(Slave Port)

A

Master

EBI Port

Bus Functional
Model Verificatiop \

Full Stripe Model
Verification




Cycle Accurate Stripe Model

B Processor B SDRAM Controller
B Timer B AHB1-2 Bridge
B Interrupt Controller M Stripe-to-PLD Bridge
B UART B PLD-to-Stripe Bridge
H EBI B PLLs (limited model of behavior)
B DPRAM, SRAM B PLD Configuration Not Modeled
BUuS
ROURISC || otier |  Timer . | | Controller | | Expansion UART
I (EB])
) IS I } Comfiguration
AHB 1-2 Logic Master
Brigqe AHB?2 l
| Y L
I I
PLD - Stripe Dual Port Single Port Reset Stripe - PLD

Bridge SRAM SRAM PLL Module | T'Mer Bridge




\
Verification Tool Flow

User Selections

E——

RTL _ -
B =

Gate-Level / Timing




Configuration Methods




Configuration Methods

B Processor Centric
— Boot From Flash
— Possible for Multiple PLD Images

B PLD Centric
— Passive Serial
— Passive Parallel
— JTAG




Processor-Centric Configuration Mode

#0000 0000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000c00sssccssscsssocsssorssonn

Excalibur ARM Processor

16 or 8 Bit
Flash Memory

— EBI Processor SRAM

Config

Embedded
JTAG Port

Port Configuration Unit

Embedded

Config Registers .
Stripe

.....................................................................................................................................................

B Processor boots from External Flash and Configures
Embedded Stripe and PLD

B First-time flash programming can be done using JTAG




Configuration File in Flash

: m User S'WDesign
Excalibur ARM Processor . .
8-bit/16-bit m Libraries
FLASH m RTOS
intel . HEX
“
EBI . -HEX
+
.SBI
+ Quartusl| m User H/W Design
.SBD m Other IP

B The intel .HEX programming file is generated by a combined
effort of Quartus Il and external softwares

— The .HEX component is made by Quartus Il in Software
Mode or by external software tool

— The .SBI component is made by Quartus Il in Hardware
mode

— The .SBD component is made by the Excalibur
MegaWizard




)

fConfiguration Files in PLD-centric

Mode

m User S/WDesign
m Libraries
m RTOS

SOF
POF/
RBF/

COTTR
© HEXOUT :

.POF/

m User H/W Design
m Other IP

.RBF/
TTF/
.HEXOUT




Software Tools




Quartus Il SoftMode

Software Settings
General CPU IE.-"E++ Eu:umpiler] .-’-'-.sseml:uler] Linker] LiI:urar_l,l]
Y'ou can zelect the proceszor architecture and toolzet,
Changes apply to Software settings 'Debug’
Proceszsor architecture: »| Bute order; |Little endian j
Software toolzet: |.-'l'-.F|h-1 j Output bype: |Intel b ﬂ

Programming file generation

Include PLD configuration file: |'3hili'tfili'-|:"3f

Dezcription:

o |

Cancel

B Supports Excalibur
Processors

— ARM®, Nios™
B [ntegrated Software

Development
Environment

B Generate combined
programming files

— PLD configuration

plus software code




ARM Software Development Tools

B Altera provides ARM Developer Suite (ADS lite),
comes free with Quartus license.

— ARMasm (ARM Assembler)

— Compilers (ARM C/C++ Compiler)

— ARMIink (ARM linker)

— AXD — ARM debugger

— Adwu — ARM debugger for windows/Unix

— Fromelf — Format Changer (ELF to other formats)
B Altera ADS will be supported with Quartus only
B Full version ADS can be obtained from ARM.

B GNU ARM tools will also be offered by Altera

© 2001 Altera Corporation (49)




ARM Mult-ICE & Multi-

on host

Trace Debug
Tools running

race Solution

[Multi-ICE l
5 wire

JTAG
Port

JTAG

Execution

ETM

© 2001 Altera Corporation

(MultiTRACE

Trace

Port

—




ARM-base device RTOS support

B \VxWorks AE
B Nucleus
BLinux

B Enea OSE

© 2001 Altera Corporation (51)




EPXA10 development board

¥

-5 4
r
¥
B
]
E
T
]

.
e T | [
B s il A o




EPXA10 Development Board Features

B Interconnects
— 10/100 Ethernet with full and half duplexing
— 2 PCIl connectors
— Two RS232 ports
B Memory subsystem
— 128Mbyte DDR sited on board for layout issues
— Up to 512MB SDR SDRAM in a DIMM socket
— 16MB flash memory
B Other hardware features

— ByteBlaster/MasterBlaster connectors(download, debug,
SignalTap)

— Switches, LEDs, DIP switches
— EPC2 programming capabilities
B Clock Flexibility
— Crystal on the input clock can be changed
— External clock generator can be used

© 2001 Altera Corporation (53)




Excalibur MPLD

B Pin-Compatible, Drop-In Replacement for
Excalibur Devices

B No Extra Effort on Customer Side
B Considerable Price Reduction

B Timing, I/O and Placement Constraints Are
Preserved

B 4-5 Weeks Prototype Turnaround Time at
TSMC, Low NRE

© 2001 Altera Corporation (54)




Excalibur ARM-based Devices
Application Examples




 Excalibur Family Market Fit

Density

A

EPXA10

ASIC
Prototyping

® Multimedia Terminals
= Digital TV
= Network Processors

= Frame Relay Port Cards
= Ethernet ADSL Routers
= VVoice-over-IP (VolP) Gateways
ASSP .

EPXA4

EPXA1 = Multifunction

& Network Printers
Slieleselie s s " Embedded Routers

Controllers = Enterprise Backbone
Switches

>
Volume




" Enterprise Backbone Switches

MAC: Media Access Control
PHY: Physical Layer

2-MB
EPROM

, Excalibur
4-MB |
SDRAM | |
I
2-MB I
Flash I
I
I 32-Bit | _
I

Processor




Voice of Packet

CO Gear Line Card
(Access Multiplexer or Voice Gateway)

E R = = = —aam T = —=are e 1
I Line Card »| TI/EL/T3/E3 [« TL/T3/EL/E3
i ‘ |
B2 F > Frame Relay «—> Frame Relay
i |
mgt: UTOPIA © > ATM <—:> ATM Network
Interface P >

xDSL «— XxDSL subscribers

H.323

« 1Gbit |
MAC |®
Ethernet =
A
) ] EPXA10 Chip
- 3 PHY 3 [ Altera H/W IP (in PLD part)
I B Excalibur S/W IP (executed by ARM)
\ 4 \ 4
: SDRAM Boot FLASH ] Customer’s implementation
e o TRl BERs . Sl Y [ ] 3" Party Communication ASIC

Off-Chip Solution




Excalibur ARM-based Device Summary

B Complete Solution for SOPC

— Hardware & Software Solution

— Development Board, Drivers, IP

— Built-In Licensing for ARM-based Devices
B Flexible Solution

— Make Changes During Development

— Make Changes in Production

— Painless Route to Low-Cost HardCopy Solution
B Fast Solution

— Performance

— Time-to-Market

— System Development

e Quartus ll/MegaWizard

© 2001 Altera Corporation (59)




© 2001 Altera Corporation (60)




Quiz Question

Which of the following statement is false?

A) Altera provides Excalibur MegaWizard to configure
Excalibur embedded stripe.

B) Altera provides both bus-functional model & full-stripe
model to verify ARM-based Excalibur devices

C) Both single-port and dual-port SRAM are part of the
embedded stripe of ARM-based Excalibur devices.

D) Ethernet MAC and PCl interface are part of the the
embedded stripe of ARM-based Excalibur devices.
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Quiz Answer
Which of the following statement is false?

A) Altera provides Excalibur MegaWizard to configure
Excalibur embedded stripe.

B) Altera provides both bus-functional model & full-stripe
model to verify ARM-based Excalibur devices

C) Both single-port and dual-port SRAM are part of the
embedded stripe of ARM-based Excalibur devices.

D) Ethernet MAC and PCI interface are part of the the
embedded stripe of ARM-based Excalibur devices.
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