Intel 80486 introduced 1989, 33 MHz
1992, 66 MHz
1993, replaced by Pentium

int operations

intgl” INSTRUCTION FORMAT AND TIMING

Table 10.1.1486™ Microprocessor Integer Clock Count Summary (Continued)

Penalty If
INSTRUCTION FORMAT cocnenn | PEIONE | Notes
INTEGER OPERATIONS (Continuad)
Instruction Laad
ADD = Add 000
ADC ~ Add with Carry 0\
AND = Logical ANO 100
OR = Logical OR 001
SUB - Subwact 101
SB8 = Subiract with Bocrow on
XOR = Logical Exclusive OR 110
regltoreg2 | OOTTTOONIH regl nng 1
reg2lorogt Ioon’rowln rogl n't] 1
memory 10 register [ 00TTTO!w Imod reg ulm] 2 2‘
roglster 10 momdey 00TYTOOW lmod o9 vlml 3 62 U,
immediate 1o rogister ﬁoo 000sw l 11 IT1T !gJ immedale registor 1
Immodiale 10 acoumulator immodiato data 1
nmedkaie 10 momoey I 100000sw [mod TTY aInJ immediate data 3 c/2 U/
IMUL = Integer Multiply (slgned)
aco. with register [ln1011-||1 101 10
Muntiplior-Byte 13/18 MN/MX, 3
Word 13/26 MN/MX, 3
Dword 13742 MN/MX, 3
ace. with memory [ 1111011w Imod10| rlml
Multiphor 8yte 13/18 MN/MX, 3
Word 13/26 MN/MX, 3
d 13/42 MN/MX, 3
IDIY = Integer Divide (signed)
loe.byum' [1111011w[11 111 vg_]
Divisor-Byle 19
Woed 27
Dwored 4
aoc, by memory Innon- [modn'l llml
Divisoe-Byte 20
Word 26
Dword 4

At 33 MHz, 44 clocks = 1.33 micro-seconds




float and double operations

ARITHMETIC
FADD =~ AddReal with ST(0)

SY(0) «— ST(0) + 32-bit memory [non

ooolmod 000 nlml W‘LJ

ST(0) «— ST(0) + G4.b1t memory 11011

1oo|mo¢ 000 vlml s4b/disp. ]

ST(d) «— ST(0) + STH) [nnu

d00|11000 srg)

FADDP ~ Addreal with ST(0) and [1 1011

Pop (ST(1) «— ST(0) + ST()
FMUL = Multiply real with ST(0)

nolnooo STQ]

FPTAN = Parilal tangent of ST(0) [1 1011

0011111 0010

[11011

FPATAN - Partlal arclangent

001|1111 oom,

FSIN ~ Sine of ST(0)

{11011

001 1111 1110

FSINCOS ~ Sine and cosine of ST(0) | 1101 1

001)1111 1011

F2XM1 = 25T0) _ 4 [11011

001)1111 0000

FYL2X = ST(1) X loga(ST(0)) [11011

001)1111 0001

FYL2XP1 = ST(1) X log{ST(0) + 1.0) |11 011

001]1111 1001

At 33 MHz, 73 clocks = 2.21 micro-seconds
241 clocks = 7.30 micro-seconds

ST(0) +— ST(0) % 2:bit vy [11011 000|med 001 /m| sibrase.
ST(0) «— ST(0) X G4bmemory  [11011 100 mod 001 v/m| sibrdisp.
ST(d) +— ST(0) X ST (11011 dooli1001 sral
FMULP = Multiply STO) with STO)  [11011_110]11001_ sT00)

and Pop (ST(1) «— ST(0) X ST(I))
FDIV = Divide ST(0) by Real
ST(0) +~ ST(0)/32-bit memory 11011 000 |mod 110 w/m| sibrdip
ST(0) «~ ST(0)/64-bit memory I'T101! 100]mod 100 vlml 54.b/disp.
ST(d) + STOVSTO) [11011 do0ol11511 sra)
FOIVP - DVide ST(O)by STMand  |11011 11011111 sra)

Pop (ST() +— ST(C)/ST())
TRANSCENDENTAL
FCOS = Cosine of ST(0) [11091 o01]1151 1119

10(8-20)
10(6-20)
10(8-20)
10(8-20)

1"
14

73

d

241(193-279)
244(200-273)
289(218-303)
241(193-279)
291(243-329)
242(140-279)
311(196-329)
313(171-326)

75-17)
705-17)
7(5-17)
s-17)

1
13

13

70
70

6,7
6,7

67
67




