
For more information on SiByte, Inc., visit our web site at www.sibyte.com or email us at info@sibyte.com

SB-1250

 

Fact Sheet

Copyright © 2000 SiByte Incorporated. All rights reserved. SiByte is a registered trademark of SiByte, Inc.

All other trademarks mentioned in this document are the property of their respective owners.

Overview

SiByte’s first MercurianTM processor, SB-1250, is a
state-of-the-art multi-processor solution targeted at the
fast-growing networking and communications markets. 
The SB-1250 is the first MIPS64TM processor to offer the 
industry-leading performance, high functional integration, and
low power levels required by next-generation networking 
applications. Specifically, the SB-1250 delivers on a single
chip:
• Two quad issue, 64-bit, MIPS CPUs running at 

600 MHz -1 GHz
• 128 Gbit/sec peak on chip bus bandwidth to enable 

high-speed packet processing 
• 50 Gbit/sec peak memory bandwidth for fast memory 

accesses with minimal latency
• 25 Gbit/sec total I/O bandwidth for high-speed data 

transfers
• 8-10W in power consumption, making it the lowest 

power processor for its performance class

The SB-1250 will be manufactured in TSMC's 0.15 micron 
process, and is packaged in a 860 ball BGA package.

Figure 1. The SB-1250 Block Diagram

The SB-1250 is an intelligent on-chip multi-processor system
(CMP) consisting of two SiByte SB-1 high performance
MIPS64 CPUs, a shared 512K L2 cache , DDR  memory 
controller, and integrated I/O.  All major blocks of the 
processor are connected together via the ZBbusTM, a
high-speed, split-transaction multi-processor bus.  The bus
implements the standard MESI protocol to ensure coherency
between the two CPUs, L2 cache, I/O agents, and memory.
Three Gigabit Ethernet MACs (10/100/1000) enable easy 
interfacing to LANs.  To enable higher data rates, or in cases
where Ethernet protocol processing is not required, the MACs
can be configured as either three 8-bit or two 16-bit packet
FIFOs.  High speed I/O is provided using AMD's Lightning
Data Transport (LDT) I/O fabric and a 66 MHz (rev 2.2) PCI
local bus. Two serial ports are provided for WAN connections
at up to T3/OC-1 rates (55 Mbit/s). To enable low chip count
systems, the SB-1250 also includes a configurable generic
bus that allows glueless connection of a boot ROM or flash
memory and simple I/O peripherals.  On-chip debug, trace,
and performance monitoring functions assist both hardware
and software designers in debugging and tuning the system.  
The system can be run either big or little-endian.

Implementation of MIPS64 ISA

The SB-1 CPU core is a high-performance implementation of
the standard MIPS64 Instruction Set Architecture (ISA), and
incorporates the MIPS-3D and MIPS-MDMX Application
Specific Extensions (ASEs). The core supports a 4-issue 
enhanced skew pipeline and can dispatch up to two memory
and two ALU (Integer, Floating Point, MDMX or MIPS-3D) 
instructions per cycle.

Key Features

Two SB-1 CPUs operating at 600 MHz-1 GHz, each with:
• Quad-issue in-order pipeline; dual execute, dual memory 

pipes
• 32K Instruction Cache, 4-way associative
• 32K Data Cache, 2 accesses per cycle, 4-way associative
• Advanced Branch Predictors
• 128 entry TLB

ZBbus:
• Connects the CPUs, L2 cache, memory and I/O bridges
• Runs at half the CPU core clock; 256-bit wide data bus

On-Chip L2 Cache:
• 512K, ECC protected, shared by both CPUs
• Ways can be removed to enable 128KB memory banks

DDR SDRAM memory controller: 
• Two channels, each with a 64-bit data bus plus ECC
• Runs up to 200 MHz clock, 400 MHz data rate
• Supports up to 8 GB memory systems

High-Speed Network I/O:
• Three 10/100/1000 Ethernet MACs; 802.3 compliant
• Option to configure MACs into two 16-bit packet FIFO 

interfaces to enable full duplex OC-48 data rates 

Standard I/O:
• PCI: 32-bit, 33/66 MHz 
• LDT: 400 MHz clock, peak bandwidth of 6.4 Gbit/sec in each 

direction

System I/O:
• SMBus serial configuration interface
• Two serial interfaces (UART or synchronous)
• PCMCIA control interface
• On-Chip system control and debug
• Generic I/O

Other  Features:
• DMA controllers for serial and Ethernet ports
• Internal data mover for moving data from any source to any 

destination address
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