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Freescale DSP Evolution

TN 1086
m DSP 56k targeted

for audio apps

. 1 2009
1998 Star) Core Focus on core
StarCore® architecture market — Basestation

+ 2009 — SC3850 core released
- 17 design wins including 8 of top 10 wireless
infrastructure equipment companies
+ Replaced Tl in all these customers

2008 2010
Change of Corporate Using Freescale winning
management technology to focus on
- March 2008 — Rich Beyer (CEO) joins Freescale other markets
. Sept. 2008 — Lisa Su DSP (SVP) joins Freescale - Medical, aerospace and defense,
+ Focus on core markets - prioritize strategic test & measurement markets
markets for Freescale . Use Freescale’s differentiated
- Exited other non-strategic markets technology in other markets
+ Increased investment for DSP, . Freescale brings a new era of
architecture, tools stability, drive and success in the
DSP market
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Proven DSP Leadership

Winning Customers

Recognizing Performance

D Freescale SC3850 DSP core | 20+ design wins at basestation
| 1

earns highest ,
WY/ BDTImark2000™ score to customers in 2009

date
8 out of the top 10 basestation
Freescale StarCore SC3850 core technology customers chose Freescale in

2009

used in the MSC8156 multicore DSP has
garnered leading benchmark results from
independent signal-processing technology
analysis firm Berkeley Design Technology, Beat out Texas Instruments in all
Inc. (BDTI) cases.
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{ Market Challenges

Tetra Test
Basestation Equipment

Customer Needs Freescale Provides

Faster/Higher Bandwidth 1/Os High MHz Performance
High Throughput High Speed Bus/Peripherals

Ultrasound

Low Product Costs Low Price

Fast Time To Market Easy To Use Tools

Platform Hardware Reuse Pin & Software Compatible Solns
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StarCore DSP Devices Public Roadmap

Next Gen

Pin-for-Pin
Compatible
Devices

Optimized
Performance

- Aerospace & Defense
- Test & Measurement

+ 4 SC3400 1GHz Cores

Cost-Efficient . 4 SC140 300-

500MHz Cores
Performance MSC8113/2
- Medical . 3/2 SC140 300-
- General Purpose 400MHz Cores

MSC711x ’

- 1 SC1400 266-
300MHz Core

Available Now 2010 2011 2012

( proposal ) < Planning » | Execution | /Production / [pin for pin compatible Families: [0 [ ‘s
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MSC815x/ MSC825x Family — Value Proposition

The industry’s highest performance programmable DSP families, targeted for the
aerospace & defense, medical and test & measurement markets

Half the Price of Competition

» Half price - MSC8251 is $75 in 1ku volumes vs. Texas Instruments TMS320C6457-12 at $145.45
» 40% lower price - MSC8256 is $124.20 in 1ku volumes vs. Texas Instruments TMS320C6472-7 at $210.00

2x Performance of Competition

» Freescale MSC8256 has 2x higher core performance over closest DSP competitor
» Richest and highest performance DSP 1/Os accelerating system performance

Fully Scalable and Flexible

» Industry’s most scalable and fully programmable DSP family with 1, 2, 4 and 6 core pin compatibility,
solving the customer need to scale from a single-core device to a multicore device
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» Target applications
» Baseband
* Medical imaging

32 KB 32 KB
D-Cache I-Cache

64-bit
DDR-2/3
Memory Controller

MSC815x DSP Family

» Key advantages

* Industry’s highest performance SPI -
DSP, outperforms competitors’ e <]
highest performing multicore PUART  =<7&> CLASS Fabric
DSP by more than 2x _  aa

* Featuring up to six fully- - = ¢ ¢ ¢
programmable 1 GHz DSP oM Hss| @
cores, delivering up to 6 GHz of DA
DSP processing power with Eth%'fnet
high speed peripheral |é\
interfaces wcelce) (L [Pore]| @

« MAPLE hardware accelerators VI A A A

8-Lanes 3.125G SerDes
» Status
* Available now |

5 Roadmapl
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» Target applications
» Aerospace & defense
 Test and measurement
» Medical

» Key advantages

* Industry’s highest performance
DSP, outperforms competitors’
highest performing multicore
DSP by more than 2x

* Featuring up to six fully-
programmable 1 GHz DSP
cores delivering up to 6 GHz of
DSP processing power with
high-speed peripheral
interfaces

p Status
* Available now
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MSC825x DSP Family

StarCore
512 KB SC3850 DSP Core
Backside 1024 KB 64-bit
L2 Cache 32KB 32 KB Shared DDR-2/3
D-Cache |-Cache M3 memory Memory Controller
SPI ¢ ¢ ¢ ¢
12C
DUART

CLASS Fabric

oo

DMA TDM

Clocks/Reset
GPIO

AAAAA
v

HSSI DMA

QE
Ethernet .
o
(%))

1GE| 1GE el
¢ ¢ x4 V<4 x4

8-Lanes 3.125G SerDes
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New Product Rack and Stack

Pin for Pin compatible

Device

SC8350 DSP Cores 6 4 6 4 2 1

MHz 1GHz 1GHz 1GHz 1GHz 1GHz 1GHz

MMACs Up to 48000 Up to 32000 Up to 48000 Up to 32000 Up to 16000 Up to 8000

Int. Memory 1MB 1MB 1MB 1MB 1MB 1MB

L1l 4 x 32KB 4 x 32KB 4 x 32KB 4 x 32KB 4 x 32KB 4 x 32KB

L1D 4 x 32KB 4 x 32KB 4 x 32KB 4 x 32KB 4 x 32KB 4 x 32KB

L2 512KB 512KB 512KB 512KB 512KB 512KB

M3 1MB 1MB 1MB 1MB 1MB 1MB

DDR2/3 1 (800MHz) 2 (800MHz) 1 (800MHz) 2 (800MHz) 2 (800MHz) 2 (800MHz)

PCle 1 1 1 1 1 1

GEMAC (RGMII, SGMII) 2 2 2 2 2 2

SRIO 2 1 2 1 1 1

TDM 4 4 4 4 4 4

SPI 1 1 1 1 1 1

UART 1 1 1 1 1 1

12C 1 1 1 1 1 1

FFT/DFT Accelerators 1 1

Security AES, SHA, RC-4, | AES, SHA, RC-4, | AES, SHA, RC-4, | AES, SHA, RC-4, | AES, SHA, RC-4, | AES, SHA, RC-4,

Kasumi, SNOW Kasumi, SNOW Kasumi, SNOW Kasumi, SNOW Kasumi, SNOW Kasumi, SNOW

Proc. Tech. 45nm SOI 45nm SOI 45nm SOI 45nm SOI 45nm SOI 45nm SOI

Package 783 Ball 783 Ball 783 Ball 783 Ball 783 Ball 783 Ball
FC-PBGA FC-PBGA FC-PBGA FC-PBGA FC-PBGA FC-PBGA
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Freescale MSC8256: Industry’s Highest Performance DSP

DSP Core Performance

Freescale Texas Instruments Freescale Freescale
MSC8256 C6742 Benefit Advantage

Core Performance 15420 (SC3850 13170 (C64x+
(BDTISIMMARK2000TM) @ 1 GHz) @ 1.2 GHz)

Performance per MHz 15.42 10.975 1.41 Times

(BDTISIMMARK2000TM/ MHz)

j
v/

Total MHz for 6 cores 6000 MHz 4200 MHz 1.43 Times

DSP Processing Performance = Core Performance x Performance per MHz = 2.00
MSC8256 Processing Performance = 2x better than Tl C6472

DSP System Performance

Freescale Texas Instruments Freescale Freescale
MSC8256 C6742 Benefit Advantage

Fabric system (fast peripherals) 500 MHz 233.33 MHz 2.14 Times
Fabric system (slow peripherals) 250 MHz 116.67 MHz 2.14 Times
DDR speed 800 533 1.50 Times

Number of SRIOs 2 1 2.00 Times

XL



Freescale Offers Lower Cost and Easier Integration
Generic application Block Diagram

—— Processor cost $150+ —— Processor cost $75

| SRIO mNCL1eYN

—— FPGA

Freescale Analog
MSC8251 FIE

FPGA

Analog |I
F/IE

SERDES-FPGA— | | | e i

Lack of 2" SRIO

| - Poor connectivity performance
- External SerDes needed
- Complex driver implementation

» $75+ savings over existing processor solutions
» What does this mean for the customer?

- Average customer volumes 5ku per year
= Year 1 saving $75 processor savings x 5ku = $350,000
= Year 2 saving $75 processor savings x 5ku = $350,000
= Year 3 saving $75 processor savings x 5ku = $350,000

« Total Processor cost saving = $1,000,000+
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{ Increased Scalability and Flexibility
for Robust Product Lines
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Single core Multicore
fully programmable DSP fully programmable DSP

Aerospace &
Defense

Medical

Test &
Measurement

\_
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K Key Features

Benefit

$75+ savings over existing processor solutions

33% more measurement

2 x SRIO for seamless connecti\

Hardware scalability and soft:

Hm. _ »MSC825x
F o . Up to 6 x 1 Ghz SC3850 DSP
c.ofg?;el CLASS Fabric pe rfo rmance
* X ¢ « 2 x DDR3 (800MHz)
« 2 X SRIO (4 lanes)
il”?i: * 2x GEMAC
A QT! * More than 1.5 GB on chip memory

8-Lanes 3.125G SerDes

SPI
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Freescale’s DSP Enablement Offering
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CodeWarrior Development Studio for StarCore v10.0
A complete development environment under Eclipse

» Eclipse IDE

- Configuration wizards
+  Plug-in architecture
- 3rd party community

e'clipse

» StarCore Build Tools

« v23 performance C/C++ compiler
«  New sc3000 linker

» Software Simulators

+  Core platform cycle accurate simulator

« Multicore functional accurate simulator with
MAPLE integrated

» SmartDSP OS

- Pre-emptive, high performance, field deployed,
optimized drivers, networking stacks

« Royalty-free

» StarCore Debugger

« Multicore and multi-DSP
« 8144 and 8156 targets

» Trace and Profile

- Trace data offload via Ethernet using SmartDSP
HEAT technology

Fle Edt Refacior Navgate Search Project Run Trace Window Hep

JEaws e Qe CRE R RLABEAR E1| g sl
B DetssowceBp.. £ m = O perfraske £ = 011 pefrosko 5 =0
COCOLCET| i ounllossaga Type  [Dotailecal||  PeriTesstis 2 oo
est E 2 DiectBiarch Unknown Ad_ PerfIests(): 03E4 move 1 dd. (rd)
= j’n;at.nuan:e{dh\':t) 100 2 DileﬁE\an(h Unknown Ad PerfTest6): 036 Lpmarkb 7
= B hvic 0datafle 101 2 Diteet Branch Uniknown Ad PerfTest?(): move 1 (sp-58).d%
™ i 2 DiectBisrch Unknown Ad PezfTest 03fa add #31, d5
3 Trace Dafa o] 0 2 DiectBianch Unknown Ad i D3fc nove 1 dS, (sp-56)
28 e 1deafle 0 2 DiectBrnch Unkoown d ok D3fe nove.v #5320.16
13) Performance Bata [0] 105 2 Direct Bianch Unknown Ad ! 0402 nop
A Venary Errors Data [1] 106 2 Indrect Bronch with sy Unknown Ad 0404 suba 6, 5p
T cowageDaa 1] 107 Address: 0 0406 pop x6
£ :ﬂ void Perflestl (void) wl it 5:5 i
u 2 Diect Branch Addrass: Ol ! 040e FuncEnd PerfTestl
m 2 Data Read Address: 0o 0410 _PeriTest?
n 2 Dals Writs Addrass: Oa( volatile int index; sub do.d0.d0
3 2 DafaRead Address Ox0 int nCount = 100; pus§ 2k
114 2 Dala Write Address: O : S push T
15 2 DaiaRead Adress 00 T R i 1416 move w #3648, 16
1 2 Daia Wie Adehess O yolacile 1a nop
17 2 | Dineet Branch Address: a( dosnd #6c8
18 2 Diect Branch Address: Ox( index = 0424 dosetupd (L108+0)
bit] 2 Data Read Addrass: 0ol while( o ) 0426 adda 16, 5p
1 2 | Dafa Wiite Addrass: Oxl i (142a move. 1 d0, {sp-$8)
121 2 Data Read Address: Ol adda #-5c,sp,rl
12 2 Data Write Addrass: Ot (0432 adda $-5648 sp 12
13 2 Dala Read Addrass: O adda $-5328,sp.r3
124 2 Dala Writs Address: xC 043e move.l (sp-$8) rl
125 2 Diect Branch Address: OaC 0440 move.l (0}, d2
15 2 Dieet Branch Address; Ox( 0442 asl2a 1
rag 2 | Data Read Address: Ol 0444 adda 32 r1
o] 2| Data Wit Address: 00 0446 move. ] d2, (z1)
] 2 Data Read Address: 0o 0448 move.l (sp-58).rl
130 2 Dala Wrile Address: (xl 044a nop
131 2 Data Read Address: {x( void PerfTast2 " 044c aslZa 11
m 2 Data Wiie Addoas ot [l 019 TETE22 (voLd) N44e adds 3,11
13 2 Disct Branch Address: O 0450 move.l (rl) di
134 2 Direct Branch Addrass: 0ol 0452 move. 1 d3, (z0)-
135 2 Data Read Adcrass: O volatile int ¢ 0454 move. 1 (=p-62) xl
1% 2 Data Writs Address: 0xC ¥/ Coun 3 0456 move.l (sp-58).rd
F— . T
B Console £2 : i
CodeTEST - 10.213.161.85: grner -
\enalysis\
waorkspace\test\datafiles\
O\workspace\test\datal
\1.0.0\worksp:
[ il ¥ warkspace\test\dat b le]: Scarc 1
i Hifal | 1|
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Presenter
Presentation Notes
Presenter’s notes:
CodeWarrior IDE is now built on the Eclipse framework, bringing several key benefits:
 . Many customers use Eclipse tooling already; enables creation and integration of plug-ins into the framework
 . Enables 3rd party plug-ins 
 . Enables different types of tools to plug into one another
 . Promotes reuse across Freescale product families – innovations on Power architecture tools can migrate easily to StarCore DSP tools, for example, in the areas of trace and profile visualization
 . Freescale is taking a leadership position in Eclipse; Key competitors, including TI, not yet on Eclipse



Hardware Enablement

MSC8122/26
MSC8113/12 MSC8122ADSE MSC8126ADSE

MSC7116/19
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Easy-to-use Development Tools and Training

MSC825x/815x ADS Board

»$3900 (includes 1 year free CodeWarrior tools
subscription)

» On-board emulation

CodeWarrior Software Development Tools
» New Eclipse IDE

» Trace and profile, SmartDSP OS, debugger, C/C++
compiler

Software Migration Tools

>T(Iaxas Instruments C64x+ to FSL SC3850 migration
tools

» DSP libraries

Documentation and Available Support

www.freescale.com/dsp

» Device and tool fact sheets

» Product data sheets

» Freescale DSP forums

>System block diagrams on aII target end equipment *y
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- SC3850 Kernels

Kernel Function name (03 ASM Kernel Function name (03 ASM
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sc3850_fft_radix4_complex_16x16 Done Done Viterbi s¢3850_viterbi N/A Done
sc3850_ifft_radix4_complex_16x16 Done Done sc3850_vect_dot_16x16 Done Done
Vect_Dot
sc3850_fft_radix4_complex_32x16 Done Done sc3850_vect_dot_16x32 Done Done
sc3850_ifft_radix4_complex_32x16 Done Done LU inverse sc3850_matrix_lu_inverse Done Done
sc3850_fft_radix_2_4_complex_16x16 Done Done Inver_2x2_complex sc3850_matrix_inverse_2x2_complex16 Done Done
FFT/IFFT sc3850_ifft_radix_2_4_complex_16x16 Done Done LU Decompose sc3850_matrix_|lu_decompose Done Done
sc3850_dft_complex_16x16 N/A Done LU Solve sc3850_matrix_lu_solve Done Done
DFT sc3850_idft_complex_16x16 N/A Done Cplx 4x4 matrix mult s¢3850_cplx_matrix_mult_sp_4x4 Done Done
Cplx 4x4 matrix
sc3850_fir_real 32x32 Done Done inverse s¢3850_matrix_inv_complex_4x4 Done Done
Cholesky
FIR s¢3850_fir_real 8x16 Done Done decomposition sc3850_cholesky Done N/A
sc3850_fir_real 16x16 Done Done QR decomposition s¢3850_qgr_decomposition Done Done
s¢3850_fir_complex_16x16 Done Done Real radix-4 FFT sc3850_fft_real Done Done
IR sc3850_iir_1st Done Done sc3850_div_16x32 Done Done
Interleaver sc3850_interleaver Done Done sc3850_div_32x32 Done Done
Division
CRC sc3850_crc_enc Done Done sc3850_div_16x16 Done Done
lookup sc3850_lookup Done Done sc3850_div_32x16 Done Done
freq_rot sc3850_freq_rot Done Done sc3850_sqrt_16 Done Done
Vector cplx Square root
mult sc3850_vector_complex_mult Done Done sc3850_sqrt_32 Done Done
3 way Ln
deinterleave sc3850_3_WAY_DEINTERLEAVE Done Done sc3850_In Done N/A
3 way
interleave sc3850_3_WAY_INTERLEAVE Done Done
R
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o MSC825x Developer Network

» ADT — G.PAK framework, G.168 echo cancellation,
conferencing, transcoding software

» ENEA — OSEck RTOS, LINX message layer, network
protocols. System level virtualization and debugging
environments for system development

» GDA — EVM vendor

L 4
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Enea’s DSP Software Portfolio

» Element Device Manager

Control the capabilities of dSPEED by loading and booting cores
w/ appropriate run-time images, monitoring the state of processor
cores, and restarting them after fault conditions

» Polyhedra

A high-performance, low-footprint relational database
system designed for embedded

» Netbricks

Protocol stacks for TDM, 3G, IMS, and NGN networks, fax
& cfitata transfer protocols and signal processing & analysis
software

» Load Balancer (work in progress)

A work schedule and resource manager for
mulitprocessing and analysis software

» Optima
Eclipse-based system and application debug tool suite

» dSPEED

Suite of management, debug and error handling services
for developing, deploying, and maintaining DSP “user
plane” applications

» Shell — Standalone shell accessible via LINX or DSPNet

» DSPNet

Secure IPv4/IPv6 stack, IPsec and SSH support in a
modular design

» LINX

Transparent, reliable, high-performance interprocess
communications services for complex distributed systems

» OSEck - OSE Compact Kernel
A DSP-optimized compact OSE RTOS

2 7
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T
MSC825x DSP Power Consumption

Device Power Consumption
MSC8256@1GHz 6W

MSC8256 @800MHz 5.5W
MSC8254@1GHz 4.7W

MSC8254 @800MHz 4.4W
MSC8252@1GHz 3.5W

MSC8251@1GHz 2.9W

Typical power values were estimated assuming: DSP cores running at 1V, each at 75% utilization. A single 64-bit
DDRS3 running at 800 MHz, 50% utilization. M3 Memory 50% utilized, TDM Enabled 20% loading, 1 RGMII @ 1Gbps
50% loading with junction temperature of 60°C.

Freescale, the Freescale logo, AltiVec, C-5, CodeTEST, CodeWarrior, ColdFire, C-Ware, mobileGT, PowerQUICC, StarCore, and Symphony are trademarks of Freescale Semiconductor, Inc.,
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Legacy Block Diagrams

L
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N Roadmap!

» Cores
. Four SC140 cores @ 300MHz/400MHz/500MHz
- 16 KB ICache
« 224 KB M1 memory
» Shared Memory
+ 476 KB internal M2 shared memory
» Ethernet
- 10/100 FEC w/SMII/RMII

» Memory Interface

476 KB
M2 shared
memory

. 100/133/167 MHz, 64/32 bit SRAM interface w/ kil
ECC, Boot FLASH, SRAM

» Host Port e e JTAG StarCore

. 64/32_bit Direct Slave Interface 140
» TDM Highway e B e

+ 4 physical ports supporting 256 channels each - ICache M1 Memory
» 16 Channel DMA Memory JFINg

Controller

>Per|pheral Interfaces

MSC8122 — Multicore DSP
" visceoizz BockDigram |

H/W
Semaphores

-

<« B <—

RS232

< U <>
< IECT
< BT

|nterrut
B CC B

MIIRMIISMII
4'» Ethernet

HéRT Drrect Slav
- 1 Interface
- Timers 6Oxt bl
. GPIO compatible
M Sys Bus
. 4kB Boot ROM o Bridglll >Y> e Controlier RS
- JTAG
> Hardware Semaphores
» Technology
+ 90 nmG
+ 1.1V/1.2V Core, 3.3V I/O
+ 431 FCPBGA (20x20) 0.8 mm pitch RoHS
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; édmap] MSC8126 Multicore DSP

gl | MSC8126BlockDiagram [
- Four SC140 cores @ 400 MHz/500 MHz Sl Sl i

- 16 KB ICache

« 224 KB M1 memory 476 KB
» Shared Memory M2 shared HIW
+ 476 KB internal M2 shared memory memory Semaphores
» Coprocessors
+ Turbo & Viterbi
» Ethernet
- 10/100 FEC w/SMII/RMII
» Memory Interface R 52 Timers B
- 100/133/167 MHz, 64/32 bit SRAM interface StarCore <> <«
H v;/ E)CC'»[BOOt FLASH, SRAM - O UhRT e
» HOS or 4x TDM
. 64/32 bit Direct Slave Interface e :4_’
» TDM Highway ICache M1 Memory | _cPO_| m
- 4 physical ports supporting 256 channels each Memory [ Qm
»16 Channel DM C°”°”e“ < EER-——
»Peripheral Interfaces G s DS! Por
e | 22
60x
compatible

Sys Bus

Memory
Controller

System
Interface

- 12C
« Timers
- GPIO o i Bridg
- 4 kB Boot ROM
JTAG

» Hardware Semaphores

» Technology
+ 90nmG
- 1.1V/1.2V Core, 3.3V I/O
- 431 FCPBGA (20x20) 0.8 mm pitch RoHS
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N Roadmap!

»Cores
« Three SC140 cores @ 300 MHz/400 MHz
+ 16 KB ICache
« 224 KB M1 memory
» Shared Memory
+ 476 KB internal M2 shared memory
» Ethernet
+ 10/100 FEC w/SMII/RMII

»Memory Interface
- 100/133 MHz, 64/32 bit SRAM interface w/ ECC,
Boot FLASH, SRAM
» Host Port
. 64/32 bit Direct Slave Interface

» TDM Highway
- 4 physical ports supporting 256 channels each
»16 Channel DMA

»Peripheral Interfaces
- UART
. I2C
« Timers
. GPIO
- 4 kB Boot ROM
JTAG

» Hardware Semaphores
» Technology
+ 90nmG

- 1.1V Core, 3.3V I/O
+ 431 FCPBGA (20x20) 0.8 mm pitch RoHS

MSC8113 Multicore DSP

476 KB
M2 shared H/W
memory Semaphores

R 22 Timers R
0 JTAG StarCore | I

RS232

SC140 S 2 UART  Basssma

< R <«
M
16KB 224KB 0 M

| Cache M1 Memory GPIO int .
SR <> <> I e
Controller MII/RMII/SMII
<« [T

# Direct Slave g DSI Port

= @

Interface -

compatible
Memory Sys Bus
Controller

System
Interface
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; édmap] MSC8112 Multicore DSP

»Cores :
- Two SC140 cores @ 300MHz MSCBL12Block Diagram | |

- 16 KB ICache
+ 224 KB M1 memory 476 KB

M2 shared Boot /
» Shared Memory Semon sl
+ 476 KB internal M2 shared memory t t
» Ethernet

< [ —

- 10/100 FEC w/SMII/RMII
»Memory Interface BN 7aG siarCore :_': PTG
+ 100MHz, 64/32 bit SRAM interface w/ ECC, Boot 4xTDM
FLASH, SRAM < IRl <
» Host Port |Cachel M Hemory <« EXl <«
Memory 0_ Interru i
.+ 64/32 bit Direct Slave Interface <>

Controller

MII/RMII/SMII
4" Ethernet

Dlrect Slave DSI Port
Interf
terface 6 ox

» TDM Highway

+ 4 physical ports supporting 256 channels each

»16 Channel DMA

» Peripheral Interfaces
« UART
- I2C
+ Timers
« GPIO
- 4 kB Boot ROM
- JTAG

» Hardware Semaphores

» Technology
« 90nmG
- 1.1V Core, 3.3V /O ':
. 431 FCPBGA (20x20) 0.8 mm pitch RoHS o7 > " freescale
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» 4GHz DSP = 4x SC3400 core subsystems (up to 16
GMACs), each with
+ SC3400 DSP core at 1GHz (4 GMACs 16b or 8 GMACs 8b)
» 16 Kbyte I-cache, 32 Kbyte D-cache, MMU, PIC
» Internal Memories/Caches
* 10 Mbyte shared M3 unified memory
* 512 shared M2 unified memory
+ 128 KB shared L2 I-cache
» CLASS — Chip-Level Arbitration and Switching Fabric
* Non-blocking, fully pipelined at low latency accesses
* Operates at 400 MHz
» High Speed Interconnects
+ x4/x1 Serial RapidlO — 1.25/2.5/3.125 Gbaud
» Ethernet & ATM
+ Dual SGMII/RGMII Gigabit Ethernet ports or Dual RMII/SMII
Fast Ethernet ports
+ Utopia 16b/50Mhz supporting AAL-0/2/5 and POS in
firmware
« Eth, ATM protocols and sRIO offload
» DDR Memory Controller
+ DDR2 SDRAM 400MHz, 32/16 bit w/ECC
» TDM Highway
+ 2048 DS-0, divided into 8 ports 256 each
» PCI 32b/66MH
» DMA Engine 32 ch.
» Integrated Security Engine
* AES, Kasumi, 3/DES, SHA, RC-4, RNG (data and code
protection)
» Other Peripheral Interfaces
+ SPI, UART, I2C, 32 GPIO, 16 Timers, 96 KB boot ROM,
JTAG
» Boot options — Ethernet, I12C, SPI, Serial RapidlO, PCI
Technology
* Process: 90nm SOI
» Voltage: 1V core, 3.3/2.5/1.8 V I/O
» Package: 783 pins, FCBPGA (29x29), 1mm pitch, RoHS

SC3400 core

SC3400 core

O
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>
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w
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o
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=
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(]
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B
QD
o
=3
(o]

4 lanes 3.125Gbaud

MSC8144 Multicore DSP

SC3400 core

16KB  32KB
w |-Cache D-

Star . Core Cache

4 cOores SCs400core

16KB  32KB

I-Cache D-
Cache

CLASS - Non-Blocking Switch Fabric

2x 10/100/1000

Ethernet, TDM Highway
8 ports

UTOPIA /POS-
PHY,
SPI

N

Dual SGMII Utopia 16b 50MHz TDM
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» High Density DSP Platform

. 3x MSC8156 Multicore DSP — each with:

= 6x SC3850 StarCore® DSP cores at 1 GHz + MAPLE-B
accelerator

= 2x 512 MByte of 64-bit DDR3 memory

» Connectivity

« Four 3.125 Gbaud SRIO (x4) interfaces from backplane
to DSP farm via SRIO switch

- Two 1000 Base-X Gigabit Ethernet interfaces from
backplane to DSP farm via Ethernet switch

» Module Management Controller
(MMC)

- Hot swapping
- Board Control

RJ45

RJ45

» Target Applications

+ 3G-LTE, WCDMA, WiMAX Basestations and Media
Gateway systems

- Aerospace & Defense platforms

- Design reference and enablement platform for
customers and third parties

» Form Factor
- Single Width AMC

EEPROM

EEPROM
Mini- USB 4_

usB
Mini- USB

MSC8156AMC

Ethernet >
RGMII Switch ~ MPIO —
,LVS% I~ Trans [ Port0
M j ] MSC8156 >m :J-I [VSC8224
Eus%m.)q% d\(lé)é“ »: b ” 1" é4_|_’ Port 1
= GigE< =
_bi ITAG ———————
g <0dbit, SRIO b ‘E‘V: > -
£ SRIO : .2 5 .
= 12C JTA SRIO SWITCH L2 poar
spl > w [IDT 80KSWO0005] el o0t 511
% 4x
{uss| Y Ux 4x 4 r> Port 12:15
Mezganine MSC8156 S :
S <B4zbit d\lnéag) f& - Port 17:20
= ) GigE e
8 64—bit > SRIO 4x 2
2 sRIO 4x KO
— 12C JTAG k
SPI
Mezganine., . MSC8156 Mme
g i dipo <_|_>
= GigE SPI
64_bit Flash
N SR'O‘b
2 SRIO <4
= 12C JTAG
SPI

JTAG OART

FT2232

» Availability
« Alpha: July 09
- General: Q4’09

Conn. a
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MSC8156 ADS (Application Development System)

»MSC8156 or MSC8154 Multicore
DSP

» Memories — DDR2 and DDRS3,
1 GByte each
» Ethernet Switches — SGMIIl and
RGMII
» SGMII/RGMII PHY
» TDM —2x E1/T1 Framers & PTMC
» AMC connector
* Dual 1000BaseX
* Dual sRIO x4 / PCI-Ex x4
« DM

» Board form factor — Dual Width
AMC

» Availability — Now

» Price: $3900
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MSC8144 ADS (Application Development System)

» DSP - MSC8144
* Memory — DDR2 - 256 MByte
* Dual GE Ethernet — to switch and to PHY
* 4x/1x Serial RapidlO over AMC connector
« TDM
* Dual E1/T1 framers
« DS-3 framer (optional)
» Stereo codec (16-bit)
» Utopia — to MPU and to PTMC expander
* PCI (32bit) — to MPU and to PTMC expander
* 12C — 64 Kbyte
*« RS-232

» MPU — MPC8560
* Memory — DDR1, 256 MByte
» Ethernet — to Switch and to PHY
» Utopia —to DSP and to PTMC expander
* Flash — 16 MByte
* RS-232

» Ethernet Switches
* SGMII (6 ports) and RGMII (8 ports) switches
¢ Quad GE PHY -2 to switches and 2 DSP and MPL

» AMC Connector
* GE, Serial RapidlO, TDM

»JTAG
* Chained DSP+MPU
* Using USBTAP

» RoHS Compliant
» Includes Device Drivers

' >
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Presenter
Presentation Notes
Hardware:
MSC8144ADS, including MSC8144 and MPC8560
Curtis Wright AtlasPMC for live Video I/O
Video input: NTSC, PAL, S-video, RGB or DVI capture
Video output: single NTSC, PAL and S-video, DVI connector
Simultaneous video capture and display

Software:
MSC8144
SmartDSP O/S
Video Framework
MPEG4 encoding/decoding
VE250 video analytics (from Aimetis)
MPC8560
Linux 2.6
Software to support AtlasPMC
Streaming platform
PC
AIRA 2005 Open IP-Surveillance server (from Aimetis)

Video IO
Live capture by a camera or streamed over Ethernet
Live display or streamed directly to the PC (viewed on AIRA 2005 or a standard media player)

Complete video surveillance application
Camera -> MSC8144 VDS -> Network -> PC Video Server
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»Board Level Device Features
4 x MSC8144:
* 4 x SC3400 extended cores at 800 MHz / 1 GHz
* 16 x ALUs deliver up to 12800/ 16000 MMACS
* 512 Kbyte shared M2 memory
* 10 Mbytes of 128-bit wide shared M3 memory
+ DDR memory controller: 200 MHz
* QUICC Engine
* 8 x TDM interfaces
» Security Engine Core optimized for IPSec, IKE,
WTLS/WAP, SSL/TLS, and 3GPP protocols

* 2 x Gigabit Ethernet interface
* 1 x ATM controller supporting a UTOPIA interface
» 1 x Serial RapidlO interface supporting x1/x4
« Serial Peripheral Interface (SPI)

Gigabit Ethernet Switch:
* Routes and switches Ethernet ports from each
MSC8144E over SGMII to external connectors

»Board Memory
256 Mbytes DDR Il (Discrete) per MSC8144

»Board I/O
AMC Connector:
» 2 x Gigabit Ethernet interfaces (Port 0,1)
* x1/x4 sRIO (Port 4:7)
* x1/x4 sRIO (Port 8:11)
* TDM (16Tx, 16Rx, SYNC, CLK) (Port 12:20)

Headers and Debug:
* DSP JTAG/EONCE

MSC8144AMC-SA

ity

» Front Panel

* Via Expansion Header

*1 x Gigabit Ethernet (RJ45)
*1 x JTAG (MMC)

*1 x UART

+ CPLD JTAG ;
*SPI/I2C Programming Headers
¢ &,
L 4
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" High Performance ATCA-9100 from Radisys

» A high density media resource
module

- MPC8548 (PQ3) LMP
« 20 MSC8144 1GHz devices
= Each supporting DDR, 2 SGMII, 1x SRIO

- In production

2* GE
SRIO

Fabric UF
(Cption 9)

IFMB
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