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ST231

High performance VLIW processor core

         

Description
The ST231 very long instruction word (VLIW) 
core is a high performance low power core 
designed for use in compute intensive 
applications as a host and/or audio video 
processor. 

The ST231 core is a four issue VLIW processor 
and is significantly simpler and smaller than an 
equivalent four issue superscaler processor. This 
is because the compiler schedules operations 
whereas a superscalar processor needs complex 
hardware to achieve the same.

Applications include embedded systems in the 
consumer, digital TV, and telecommunications 
markets where there is a specific need for high 
performance low cost audio, video and data 
processing.

The ST200 VLIW family architecture and toolsets 
allow applications to be developed in C or C++ in 
conjunction with a real time operating system. 

The core provides support for virtual memory by 
means of a TLB. Full OS21 and Linux tool support 
are available with this product.
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Features
■ Performance (when implemented in 65LP):

– 500 MHz processor clock, 4 issue cycle (peak) providing up to 1.6 billion operations 
per second

– 32-bit load and store
– High speed 64-bit STBus interconnect technology
– 4 high speed data streaming interfaces
– Low power consumption combined with small silicon area

■ Subsystem:
– 32-bit instruction set architecture (ISA)
– 32Kbyte ICache (direct mapped), 32Kbyte DCache (four way set associative)
– Up to 128-bit wide instruction word
– Parallel execution units including: 

four 32 bit integer unit (IU)

two 32 x 32 bit multiplier units (MUL)

a 32 bit load/store unit (LSU)
– Interlocks
– Register file (64 x 32-bit registers)
– Core memory controller (CMC)
– 8 entry, software controlled data prefetch buffer (1 cache line per entry)
– 4 entry write buffer (1 cache line per entry)
– Virtual memory support using translation lookaside buffers (TLB)
– Performance monitoring and processor cycle counting hardware
– Speculative control unit (SCU)

■ Peripheral units:
– 3 x 32-bit programmable timer units (TU)
– Interrupt controller (INTC) with up to 61 user interrupt sources
– Debug support unit (DSU) 

■ Interfaces:
– 4 streaming data interfaces (SDI) allowing very high bandwidth data to be streamed 

through the processor to avoid memory bus traffic and cache pollution
– 64-bit STBus

■ Development tools: 
– Optimizing C/C++ compiler
– Debug access to device through ST Micro Connect and JTAG port
– STWorkbench, based on the Eclipse® IDE
– Extensive hardware support:

hardware breakpoints

performance counters

■ Operating system support:
– OS21 (small real time OS supporting multi-threading)
– Linux® OS
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■ Other features:
– Full scan and BIST testability
– Power management

fully static design

idle mode

optional fine-grain clock gating
– Fully synthesizable soft core

ST231 performance
The ST231 VLIW core has been optimized for mobile high performance audio, video and 
speech applications where low power and energy consumption is critical.

The ST231 core is available as a soft IP. 

Additional information
For further information, please refer to the ST231 Core and Instruction Set Architecture 
manual (ADCS 7645929) and the ST200 Micro Toolset User Manual (ADCS 8063762) 
available through your local ST FAE. 
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Revision history

         

         

Table 1. Document revision history

Date Revision Changes

27-Jan-2009 D Reorganised to be consistent with other databriefs. 

12-Mar-2008 C
Reorganised for consistency with ST240 Databrief (ADCS 
8110995).

05-Feb-2007 B
Updated in new corporate template. 
Change to the performance features.

25-Mar-2004 A Initial release
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Please Read Carefully:

Information in this document is provided solely in connection with ST products. STMicroelectronics NV and its subsidiaries (“ST”) reserve the
right to make changes, corrections, modifications or improvements, to this document, and the products and services described herein at any
time, without notice.

All ST products are sold pursuant to ST’s terms and conditions of sale.

Purchasers are solely responsible for the choice, selection and use of the ST products and services described herein, and ST assumes no
liability whatsoever relating to the choice, selection or use of the ST products and services described herein.

No license, express or implied, by estoppel or otherwise, to any intellectual property rights is granted under this document. If any part of this
document refers to any third party products or services it shall not be deemed a license grant by ST for the use of such third party products
or services, or any intellectual property contained therein or considered as a warranty covering the use in any manner whatsoever of such
third party products or services or any intellectual property contained therein.

UNLESS OTHERWISE SET FORTH IN ST’S TERMS AND CONDITIONS OF SALE ST DISCLAIMS ANY EXPRESS OR IMPLIED
WARRANTY WITH RESPECT TO THE USE AND/OR SALE OF ST PRODUCTS INCLUDING WITHOUT LIMITATION IMPLIED
WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE (AND THEIR EQUIVALENTS UNDER THE LAWS
OF ANY JURISDICTION), OR INFRINGEMENT OF ANY PATENT, COPYRIGHT OR OTHER INTELLECTUAL PROPERTY RIGHT.

UNLESS EXPRESSLY APPROVED IN WRITING BY AN AUTHORIZED ST REPRESENTATIVE, ST PRODUCTS ARE NOT
RECOMMENDED, AUTHORIZED OR WARRANTED FOR USE IN MILITARY, AIR CRAFT, SPACE, LIFE SAVING, OR LIFE SUSTAINING
APPLICATIONS, NOR IN PRODUCTS OR SYSTEMS WHERE FAILURE OR MALFUNCTION MAY RESULT IN PERSONAL INJURY,
DEATH, OR SEVERE PROPERTY OR ENVIRONMENTAL DAMAGE. ST PRODUCTS WHICH ARE NOT SPECIFIED AS "AUTOMOTIVE
GRADE" MAY ONLY BE USED IN AUTOMOTIVE APPLICATIONS AT USER’S OWN RISK.

Resale of ST products with provisions different from the statements and/or technical features set forth in this document shall immediately void
any warranty granted by ST for the ST product or service described herein and shall not create or extend in any manner whatsoever, any
liability of ST.

ST and the ST logo are trademarks or registered trademarks of ST in various countries.

Information in this document supersedes and replaces all information previously supplied.

The ST logo is a registered trademark of STMicroelectronics. All other names are the property of their respective owners.

The ST231 core is based on technology jointly developed by Hewlett-Packard Laboratories and STMicroelectronics

© 2004, 2005, 2006, 2009 STMicroelectronics - All rights reserved
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