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Overview 
The DesignWare® DW8051™ MacroCell is a high-performance, configurable, 
fully synthesizable 8051 core that is binary compatible with the industry 
standard 803x/805x microcontrollers. The DW8051 core is technology-
independent and has been fabricated in both ASIC and FPGA technologies. 
Designed for ease of use, the DW8051 includes the coreConsultant™ tool, a 
user-friendly wizard, which guides users through configuration, simulation 
and synthesis. 

The DesignWare DW8051 MacroCell solution includes the DW8051 MacroCell, 
a reference design, and Synopsys’ extensive verification environment. The 
high-performance architecture of the DW8051 provides up to three times 
performance improvement over the standard 8051 when operating at the 
same clock rate.
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DW8051 Input/Output Signals

Highlights
•	 High-performance, configurable, fully 

synthesizable 8051 core

•	 Binary compatible with industry standard 
803x/805x microcontrollers

•	 Technology-independent

•	
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Proven Quality, Complete Solution
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803x/805x Compatibility

The DW8051 is compatible with the standard 8051 instruction set and can be configured to a wide range of industry standard 
803x/805x architectures. Control signals for standard 803x/805x I/O ports are included. Optional full-duplex serial ports and third 
timer are selectable through parameters.

High-Performance Architecture

The DW8051 is a fully static and synchronous design. Eliminating wasted bus cycles and providing dual data pointers for moving 
large data blocks achieve greater efficiency and performance. The DW8051 MacroCell typically contains ~10k-13k gates, depending 
on the configuration and technology in which it is implemented. It runs at greater than 300 megahertz in 90-nm process technology. 
Lower performance applications also benefit by being able to run at lower clock rates to get the same performance as a standard 12 
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DW8051 Configurable Architecture
Figure 3 illustrates the hardware architecture of the DW8051 core. The name of the top-level module is DW8051_core. The internal 
RAM and ROM modules are located outside DW8051_core to facilitate simulation and insertion of technology-specific RAM/ROM 
modules. The following sub-modules and interfaces are selectable through parameter settings:

•	 DW8051_core can address either 128 or 256 bytes of internal RAM

•	 The internal ROM address range is deter-mined by a parameter (rom_addr_size)

•	 Timer 2 (DW8051_timer2) is optional

•	 0,1, or 2 serial ports (DW8051_serial) can be implemented

•	 The interrupt unit is either DW8051_intr_0 (6-source) or DW8051_intr_1 (13-source)

The coreConsultant tool automatically generates the selected DW8051 configuration so that no HDL source code editing is needed.

Internal RAM
(128 or 256 bytes)
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Feature
Intel Dallas

DS80C320
DesignWare
DW80518031 8051 80C32 80C52

Clocks Per
Instruction Cycle 12 12 12 12 4 4

Internal ROM (1) — 4KB — 8KB — Up to 64KB

Internal RAM (1) 128 bytes 128 bytes 256 bytes 256 bytes 256 bytes 128 bytes or
256 bytes

Data Pointers 1 1 1 1 2 2

Serial Ports 1 1 1 1 2 0,1, 25te 2 s s1 a l
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