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Challenge Before KeyStone

Multicore performance degradation

Lack of efficient multicore communication
Not easy to program the high speed IO
Relatively high loading for EMAC driver
Lack of efficient multicore debug tool

Any other ......
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KeyStone Device Features

C66x CorePac

— 1 to 8 C66x Fixed/Floating-Point CorePac DSP Cores at up
to 1.25 GHz

— Backward-compatible with C64x+ and C67x+ cores
— Fixed and Floating Point Operations
— RSA instruction set extensions

— Chip-rate processing (downlink & uplink)

— Reed-Muller decoding (CorePac 1 and 2 only)

Memory Subsystem
— Up to 1 MB Local L2 memory per core
— Up to 4 MB Multicore Shared Memory (MSM)
— Multicore Shared Memory Controller (MSMC)
— Boot ROM, DDR3-1600 MHz (64-bit)

Application-Specific Coprocessors
— 2x TCP3d: Turbo Decoder
— TCP3e: Turbo Encoder
— 2x FFT (FFT/IFFT and DFT/IDFT) Coprocessor
— 4x VCP2 for voice channel decoding

Multicore Navigator
— Queue Manager
— Packet DMA

Network Coprocessor
— Packet Accelerator
— Security Accelerator

Interfaces

— High-speed Hyperlink bus

— 4x Serial RapidlO Rev 2.1

— 2x 10/100/1000 Ethernet SGMII ports w/ embedded switch

— 2x PCle Generation Il

— Six-lane Antenna Interface (AIF2) for Wireless Applications
o WCDMA, WIMAX, LTE, GSM, TD-SCDMA, TD-LTE
0 Up to 6.144-Gbps

— Additional Serials: 12C, SPI, GPIO, UART

Embedded Trace Buffer (ETB) & System Trace Buffer (STB)

40 nm High-Performance Process
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Comparing C64x+ and C66Xx

TCl64x+

Three 64x+ Cores 1GHz

1 to 8 New C66x CorePac Cores @ up to 1.25Ghz

Improved memory performance, Queue Manager

Improved DMA infrastructure: CPDMA (CPPI)

Improved cache performance

MSM memory

1xVCP2,1xTCP2

4 x VCP2, 2x TCP3d, TCP3e, 2x FFT/iFFT/DFT/iDFT, Crypto,
Packet Accelerator

DDR-667Mhz (32 bit)

DDR3-1600Mhz (64 bit)

2 x RapdilO Lanes @ 3.125 Gbps, SGMII

4 RapidlO lanes @ 5 Gbps, SGMII

6 AIF lanes @ 3.072 Gbps, MicBSP

6 AIF2 lanes @ 6.144 Gbps, PCle, SPI

Embedded Trace Buffer (ETB)

Embedded Trace Buffer (ETB), System Monitor

65nm Process

40nm Process
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CorePac & Memory Subsystem

CorePac & Memory Subsystem

Network Coprocessor
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/ 1 to 8 C66x CorePac DSP Cores operating\

at up to 1.25 GHz
— Fixed and Floating Point Operations

— Code compatible with other C64x+
and C67x+ devices

L1 Memory can be partitioned as cache or
SRAM
— 32KB L1P per core
— 32KB L1D per core
— Error Detection for L1P
— Memory Protection
Dedicated and Shared L2 Memory
— 512 KB to 1 MB Local L2 per core
— 2 to 4 MB Multicore Shared Memory
(MSM)
— Multicore Shared Memory Controller
(MSMC)
— Error detection and correction for all
L2 memory
— MSM available to all cores and can be
either program or data
Boot ROM
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Memory Expansion

CorePac & Memory Subsystem

Memory Expansion
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ﬂ/lulticore Shared Memory Controller (MSMC)\

¢ Arbitrates CorePac and SoC master access to
shared memory

¢ Provides a direct connection to the DDR3 EMIF

* Provides CorePac access to coprocessors and |10
peripherals

e Memory protection and address extension to 64
GB (36 bits)

e Provides multi-stream pre-fetching capability

e DDR3 External Memory Interface (EMIF)

e Support for 1x 16-bit, 1x 32-bit, and 1x 64-bit
modes

e Supports up to 1600 MHz

e Supports power down of unused pins when using
16-bit or 32-bit width

e Support for 8 GB memory address
¢ Error detection and correction

* EMIF-16 (Media Applications Only)
® Three modes:
* Synchronized SRAM
e NAND flash
* NOR flash
e Can be used to connect asynchronous memory

k (e.g., NAND flash) up to 256 MB.
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Multicore Navigator

CorePac & Memory Subsystem

Memory Expansion

Multicore Navigator
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Queue Manager and Packet DMA

e Low-overhead processing and routing of
packet traffic

e Simplified resource management
e Effective inter-processor communications

¢ Abstracts physical implementation from
application host software

e Virtualization to enable dynamic load
balancing and provide seamless access to
resources on different cores

* 8K hardware queues and 16K descriptors

e More descriptors can reside in any
shared memory

* 10 Gbps pre-fetching capability
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Network Coprocessor

CorePac & Memory Subsystem

Memory Expansion

Multicore Navigator

Network Coprocessor
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KPacket Accelerator (PA)

¢ Support for single or multiple IP addresses
¢ 1 Gbps wire-speed throughput at 1.5 Mpps
¢ UDP Checksum processing

¢ [PSec ESP and AH tunnels with fast path fully
offloaded

e L2 support: Ethernet, Ethertype, and VLAN

e |.3/L4 Support: IPv4/IPv6 and UDP port-based raw
Ethernet or IPv4/6 and SCTP port-based routing

¢ Multicast to multiple queues

¢ QoS capability: Per channel/flow to individual
queue towards DSP cores and support for TX traffic
shaping per device

e Security Accelerator (SA)

¢ Support for IPSec, SRTP, 3GPP and WiMAX Air
Interface, and SSL/TLS security

¢ Support for simultaneous wire-speed security
processing on 1 Gbps Ethernet transmit and receive
traffic.

¢ Encryption Modes: ECB, CBC, CTR, F8, A5/3, CCM,
GCM, HMAC, CMAC, and GMAC

® Encryption Algorithms: AES, DES, 3DES, Kasumi,

\ SNOW 3g, SHA-1, SHA-2, and MD5

/
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External Interfaces
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CorePac & Memory Subsystem

Memory Expansion

Multicore Navigator

Network Coprocessor

External Interfaces
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SGMII allows two 10/100/1000 \
Ethernet interfaces

Four high-bandwidth Serial
RapidlO (SRIO) lanes for inter-

DSP applications

SPI for boot operations

UART for development/testing
Two PCle at 5 Gbps

12C for EPROM at 400 Kbps
Application-specific Interfaces:

— Antenna Interface 2 (AlIF2) for
wireless applications

— Telecommunications Serial Port
(TSIP) x2 for media applications /
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TeraNet Switch Fabric
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Diagnhostic Enhancements

CorePac & Memory Subsystem

Memory Expansion

Multicore Navigator

Network Coprocessor

External Interfaces

TeraNet Switch Fabric

Diagnostic Enhancements
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Embedded Trace Buffers (ETB) enhance \
the diagnostic capabilities of the CorePac.

CP Monitor enables diagnostic capabilities
on data traffic through the TeraNet switch
fabric.

Automatic statistics collection and
exporting (non-intrusive)

Monitor individual events for better
debugging

Monitor transactions to both memory end
point and MMRs (memory mapped Regi)

Configurable monitor filtering capability
based on address and transaction type

J
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HyperLink Bus
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Application-Specific
Coprocessors

CorePac & Memory Subsystem

Memory Expansion

Multicore Navigator

Network Coprocessor

External Interfaces

TeraNet Switch Fabric

Diagnostic Enhancements

HyperLink Bus
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* Provides the capability to

\_

expand the C66x to include
hardware acceleration or
other auxiliary processors

* Fourlanes withup to 12.5
Gbps per lane
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Miscellaneous Elements

CorePac & Memory Subsystem

Memory Expansion

Multicore Navigator

Network Coprocessor

External Interfaces

TeraNet Switch Fabric

Diagnostic Enhancements

HyperLink Bus

Miscellaneous
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Semaphore?2 provides atomic access to
shared chip-level resources.

Boot ROM
Power Management
Eight 64-bit timers
Three on-chip PLLs:
— PLL1 for CorePacs
— PLL2 for DDR3
— PLL3 for Packet Acceleration
Three EDMA

\
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Device-Specific: Wireless Applications

CorePac & Memory Subsystem

Memory Expansion

Multicore Navigator

Network Coprocessor

External Interfaces

TeraNet Switch Fabric

Diagnostic Enhancements

HyperLink Bus

Miscellaneous

Application-Specific Coprocessors

Device-Specific (Wireless Apps)

e | KeyStone Device Architecture
‘ Memory Subsystem P “ for Wireless Applications Coprocessors
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< Wireless-specific Coprocessors
* FFTC
e TCP3 Decoder/Encoder
* VCP2
* BCP
* Wireless-specific Interfaces: AIF2 x6
* Characteristics
* Package Size: 24x24
* Process Node: 40nm
* Pin Count: 841
* Core Voltage: 0.9-1.1V

» 2x Rake Search Accelerator (RSA)

\.

N
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Device-Specific: Media Applications

»| _ 64-Bit

A

<4

DDR3 EMIF

»omug T <+
Boot ROM [4+—»
Semaphore |+

Power
Management

BT PN

x3

__EoMA || qp

x3

<>

Memory Subsystem

e —

C66x™
CorePac

32KB L1 ‘ 32KB L1
P-Cache ‘ D-Cache

512KB L2 Cache

1 to 8 Cores @ up to 1.25 GHz

KeyStone Device
Architecture for
Media Applications

<HyperLink
‘ A A

TeraNet

CorePac & Memory Subsystem

Memory Expansion

Multicore Navigator

Network Coprocessor

External Interfaces

TeraNet Switch Fabric

Diagnostic Enhancements

HyperLink Bus

Miscellaneous

Application-Specific Coprocessors

Device-Specific (Media Apps)
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Outline

 Multicore Challenge
e KeyStone Architecture
* Reminder About KeyStone Solution
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Reminder About KeyStone Solution

15t Gen Multicore Challenge

Keystone Solution

Multicore performance
degradation

Data highway from cores to
shared memory and DDR3

Lack of efficient multicore
communication

Navigator used for packet based
inter core communication and
memory pipeline

Not easy to program packet
based high speed IO

Navigator (CPPI/QMSS) handle
packet based high speed 10 easily

Relatively high loading for
EMAC driver

PA introduced to offload Ethernet
packet processing

Lack of device level debug
capabilities

Multicore debug Introduced
(System Trace Module)
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For More Information

* For more information, refer to the
C66x Getting Started page to locate the data
manual for your KeyStone device.

* View the complete C66x Multicore SOC Online
Training for KeyStone Devices, including
details on the individual modules.

* For questions regarding topics covered in this
training, visit the support forums at the
Tl E2E Community website.
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