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INTRODUCTION 
FEATURES 

• Pin compatible with the 80387DX 

• Runs all 80387 software 

• Uses the same programing tools as the 
Intel 80287 and 80387 

• Implements ANSI/IEEE standard for 
binary floating point arithmetic 

• Requires fewer coprocessor clock cycles 
for instruction execution than the 
80387DX 

• Encoded 4x4 matrix/vector transform 

• Twenty-four registers (three banks of 
eight stack registers) available to tre 
user 

• High-performance 80-Bit architecture 

• Low power CMOS technology provides 
25% less power dissipation than tre 
80387DX 

• Full-range transcendental operations for 
sine, cosine, tangent, arctangent, 
exponent,andlogarithm 

• Available at 16, 20, 25, 33 and 40 Mhz 
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OPERAND POINTER 

DATA 
INPUT/OUTPUT 

3BANKSOF 
8 STACK REGISTERS 

DIVIDE/SORT 
UNIT 

MICROCODE 
UNIT 

MULTIPLY 
UNIT 

BARREL 
SHIFTER 

CONDITIONS--~ 

CONTROLS~----' 

ALU 

Figure 1. 3C87DX Block Diagram 

3C870X 
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3C87DX 

OVERVIEW 

IIT's 3C87DX Advanced Math 
CoProcessor is a high-performance floating 
point coprocessor that is pin compatible 
with the Intel 80387DX. 

The device's unique architecture requires 
fewer clock cycles for most numeric 
operations than the equivalent operation in 
the 80387DX. 

Table 1 compares the number of clock 
cycles required to perform typical floating 
point instructions, 

The 3C87DX includes embedded 
microcode capable of performing a 4x4 
matrix transformation as a single 
instruction, 

IIT's unique 4x4™ feature can speed up 3D 
graphics modeling by as much as three 
times. The 3C87DX can execute 
transcendental functions such as sine, 
cosine, tangent, exponent and log 
functions. These functions, along with the 
added data types, registers, instructions 
and interrupts, facilitate high-speed 
numerical processing. 

Table 1. Comparison of Clock Cycle Requirements 

Instruction Number of Clock Cycles Required Speed 
Improvement 

IIT Intel 
3C87DX 80387DX 

ADD 12 23 1.9x 
MPV 17 28 1.6x 
DIV 46 88 1.9x SQRT 48 119 2.5x 
REM 38 75 2.0x 
TAN 297 384 1.3x 
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3C87DX 

GENERAL INFORMATION 
PIN DESCRIPTION 

Figure 2 shows the location of all pins in 
the PGA. Table 2 on p.8 identifies all pins 
by name, and briefly describes their 
functions and characteristics. Outputs are 
initially tri-state and leave the floating 
condition when status enable (STEN) is 
asserted. 

Data pins D31-D0 are bi-directional and tri­ 
state. 

They leave the floating state when the 
3C87DX is selected by asserting STEN, 
NPSl#, and NPS2 during read cycles. 

In reset, the following pins are set up as 
shown below: 

• High: READYO#, BUSY# 
• Low: PEREQ, ERROR# 
• Tri-state Off: D31-Do 

A B C D E F G H J K L 

1 0 0 0 0 0 0 0 0 0 
2 0 0 0 0 0 0 0 0 0 0 0 
3 0 0 0 0 
4 0 0 0 0 
5 0 0 0 0 
6 0 0 

BOTTOM 
0 0 

7 0 0 0 0 
8 0 0 0 0 
9 0 0 0 0 
10 0 0 0 0 0 0 0 0 0 0 0 
11 0 0 0 0 0 0 0 0 0 

A2 o, B1 De C1 ~ E1 Vee G1 o, J1 Vss K1 PEREQ L2 ERROR# 
A3 o., B2 Vss C2 De E2 Vss G2 D.i J2 Vee K2 BUSY# L3 REAOYO# 
A4 012 83 010 C10 OZ3 E10 026 G10 028 J10 Vss K3 Tie High L4 STEN 
AS 014 84 Vee C11 Vss E11 027 G11 029 J11 ~ K4 W/R# LS Vss 
A6 Vee 85 013 KS Vee L6 NPS1# 
A7 o., B6 01s D1 Os F1 Vee H1 01 K6 NPS2 L7 Vee 
AB 01e 87 Vss 02 04 F2 Ves H2 Do K7 ADS# LS CMJO# 

KB READY# L9 Tie High A9 Vee B8 017 010 03' F10 Vee H10 030 K9 N.C. L10 RESETIN A10 021 B9 01g 011 025 F11 Vss H11 031 K10 CPUCLK2 
B10 020 K11 NUMCLK2 
B11 022 

Figure 2. Pin-Out Information 
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