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C80187  
Math Coprocessor 

Core  

The C80187 core implements a math coprocessor that can serve as a replace-

ment for the IntelÊ 80C187. It can interface directly with the CAST C80186XL 

microprocessor core, or with the original Intel 80C186 CPU. 

The core extends the architecture of the Intel 80C186 processor with floating-

point, extended integer, and BCD data types. A computing system that includes 

the C80187 fully conforms to the IEEE Floating-Point Standard. 

The C80187 adds over seventy mnemonics to the instruction set of the Intel 

80C186, including support for arithmetic, logarithmic, exponential, and trigonome-

tric mathematical operations. It is upward object-code compatible with the 8087-

math coprocessor and will execute code written for the 80387DX and 80387SX 

math coprocessors. 

The C80187 is a testable, microcode-free design developed for reuse in ASICs 

and FPGAs. It is fully synchronous and has no internal three-state buses. Exten-

sive verification of the core has included comparison against an original 80C187 

part in a hardware modeling environment. 

Applications  

The 80C187 is designed to be an economical replacement solution for systems 

using unavailable 80C187 chips. Designers might, for example, use the soft core 

version to consolidate a system with 80C187 functionality in a new ASIC, or use 

an FPGA firm core to produce a new chip to plug into a board.  
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= Implements ANSI/IEEE Sta n-

dard 754 -1985 for b inary 

floating point arithmetic  

= High -performance, 80 -bit 

internal architecture pr ovides 

faster processing  

= Fully compatible with instru c-

tion set of 80387DX and 

80387SX math coprocessors  

= Implements all 80387 arch i-

tectural enhancements over 

the 8087  

= Performs a full range of tra n-

scendental operations: SINE, 

COSINE, TANGENT, 

ARCTANGENT and 

LOGARITHM  

= Directly extends 80C186's 

instru ction set to trigonom e-

tric, logarithmic, exponential, 

and arithmetic instructions 

for all data types  

= Built - in exception handling  

= Eight 80 -bit numeric regi ster  

= Expands the 80C186ôs data 

types to include:  

¶ 32 - , 64 - , and 80 -

bit floa t ing point numbers;  

¶ 32 -  and  64 -bit i n-

tegers; and  

¶ 18 -digit BCD op e-

rands  

= Interfaces  directly with the 

CAST C80186XL  core, or with 

the original Intel® 80C186 

CPU 

= Sophisticated self -checking 

Testbench (Verilog versions 

use Verilog 2001)  

 


