


























































































































































































































































































Opcode Instruction Clocks Description 

486 386 286 86 
90H XCHG r16,AX 3 3 3 3 Exchange word register with AX 
90H XCHG EAX,r32 3 3 Exchange dword register with EAX 
90H XCHG r32,EAX 3 3 Exchange dword register with EAX 

XCHG exchanges two operands. The operands can be in either order. If a 
memory operand is involved, BUS LOCK is asserted for the duration of 
the exchange, regardless of the presence or absence of the LOCK prefix or 
of the value of the IOPL. 

XLAT Table look-up translation 
XLATB 

0 D I T S Z A P c 

Opcode Instruction Clocks Description 
486 386 286 86 

07 XLAT m8 4 5 5 11 Set AL to memory byte DS:[(E)BX + unsigned ALl 
07 XLATB 4 5 5 11 Set AL to memory byte DS:[(E)BX + unsigned ALl 

XLAT changes the AL register from the table index to the table entry. AL 
should be the unsigned index into a table addressed by DS:BX (for an ad­
dress-size attribute of 16 bits) or DS:EBX (for an address-size attribute of 
32 bits). 

The operand to XLAT allows for the possibility of a segment override. 
XLAT uses the contents of BX even if they differ from the offset of the op­
erand. The offset of the operand should have been moved into BX/EBX 
with a previous instruction. 

The no-operand form, XLATB, can be used if the BX/EBX table will al­
ways reside in the DS segment. 

XOR Logical exclusive OR 

0 D I T S Z A P C 

0 * * ? * 0 

Opcode Instruction Clocks Description 

486 386 286 §§. 
34 ib XOR AL,imm8 1 2 3 4 Exclusive-OR immediate byte to AL 
35 iw XOR AX,imm16 1 2 3 4 Exclusive-OR immediate word to AX 
35 id XOR EAX,imm32 1 2 Exclusive-OR immediate dword to EAX 
8016 ib XOR r/m8,imm8 1/3 217 317 4/17+EA Exclusive-OR immediate byte to rim byte 
8116 iw XOR r/m16,imm16 1/3 2/7 317 4/17+EA Exclusive-OR immediate word to rim word 
81 16 id XOR r/m32,imm32 1/3 2/7 Exclusive-OR immediate dword to rim 

dword 
8316 ib XOR r/m16,imm8 1/3 217 XOR sign-extended immediate byte to 

rim word 
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Opcode Instruction Clocks Description 

486 386 286 86 
8316 ib XOR r/m32,imm8 1/3 217 XOR sign-extended immediate byte to 

rim dword 
30/r XOR r/m,r8 1/3 2/6 217 3/16+EA Exclusive-OR byte register to rim byte 
31/r XOR r/m16,r16 1/3 2/6 217 3/16+EA Exclusive-OR word register into rim word 
31/r XOR r/m32,r32 1/3 2/6 Exclusive-OR dword register to rim dword 
32/r XOR r8,r/m8 1/2 217 217 3/9+EA Exclusive-OR rim byte to byte register 
33/r XOR r16,r/m16 1/2 217 217 3/9+EA Exclusive-OR rim word to word register 
33/r XOR r32,r/m32 1/2 217 Exclusive-OR to rim dword to dword 

register 

XOR computes the exclusive OR of the two operands. Each bit of the re­
sult is 1 if the corresponding bits of the operands are different; each bit is 
o if the corresponding bits are the same. The answer replaces the first op­
erand. 

The optimized form of XOR is FLIPFLAG (see Part 3). 
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Coprocessor instructions 
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This part lists the 80x87 instructions in alphabetical order. 

There is one entry for each combination of operand types that can be 
coded with the mnemonic. The following table explains the operand iden­
tifiers used in this section: 

Identifier 

ST 

ST(I) 

m32real 

m64real 

m80real 

m80dec 

m16int 

m32int 

m64int 

rnxxbyte 

Explanation 

Stack top; the register currently at the top of the stack. 

A register in the stack i(05,i5,7) stack elements from the 
top. ST(I) is the next-on-stack register, ST(2) is below 
ST(I), etc. 

A short real (32 bits) number in memory. 

A long real (64 bits) number in memory. 

A temporary real (80 bits) number in memory. 

A packed decimal integer (18 digits, 10 bytes) in 
memory. 

A word binary integer (16 bits) in memory. 

A short binary integer (32 bits) in memory. 

A long binary integer (64 bits) in memory. 

A memory area xx bytes long. 

Here is a summary of the possible exceptions each instruction can cause: 

• IS = invalid operand due to stack overflow/underflow 

• I = invalid operand due to other cause 

• D = denormal operand 

• Z = zero-divide 

• 0 = Overflow 

• U = Underflow 

• P = Inexact result (precision) 
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F2XMl Compute 2x-l 

Exceptions: p, U, D, I, IS 

F2XMl (no operands) 

Operands Execution clocks 

87 287 387 486 586 
D9 FO F2XM1 211-476 211-476 242(140-279) 13-57 

FABS Absolute value 

Exceptions: IS 

F ABS (no operands) 

Operands Execution clocks 

87 287 387 486 
No operands 10-17 10-17 22 3 2 FABS 

FADD Add real 

Exceptions: I, D, 0, U, p, IS 

FADD destination, source 

Operands Execution clocks Code bytes Example 

87 287 387 486 
ST,ST(i) 70-100 70-100 23-34 10(8-20) 2 FADD ST,ST(4) 
ST(i),ST FADD ST(2), ST 
short real 90-120+EA 90-120 24-32 10(8-20) 2-4 FADD AIR_ TEMP[SI] 
long real 95-125+EA 95-125 29-37 10(8-20) 2-4 FADD [BX].MEAN 

FADDP Add real and pop 

Exceptions: I, D, 0, U, p, IS 

FADDP destination, source 

Operands Execution clocks Code bytes Example 

87 287 387 486 
ST(i),ST 75-105 75-105 23-34 10(8-20) 2 FADDP ST(2),ST 
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FBLD 

Operands 

Packed decimal (BCD) load 

Exceptions: I 

FBLD source 

Execution clocks 

~ 287 387 486 

Code bytes Example 

Packed decimal 290-310 290-310 5 75(70-103) 2-4 

FBSTP 

Operands 

Packed decimal (BCD) store and pop 

Exceptions: I 

FBSTP destination 

Execution clocks 

~ 287 387 486 

Code bytes Example 

Packed decimal 520-540+EA 520-540+EA 512-534 175(172-176) 2-4 FBSTP 
[BX1·FORECAST 

FCHS Change sign 

Exceptions: I 

FCHS (no operands) 

Operands Execution clocks Code bytes Example 
87 287 387 486 

No operands 10-17 10-17 24-25 6 2 FCHS 

FCLEX Clear exceptions 
FNCLEX 

Exceptions: None 

FCLEX/FNCLEX (no operands) 

Operands Execution clocks Code bytes Example 

87 287 387 486 
No operands 2-8 2-8 11 7 FNCLEX 
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FCOM 

Operands 

//ST(i) 
short real 
long real 

FCOMP 

Operands 

//ST(i) 
short real 
long real 

FCOMPP 

Operands 

No operands 

FCOS 

Operands 

No operands 

Compare real 

Exceptions: I, D 

FCOM / / source 

Execution clocks Code bytes Example 

87 287 387 486 
40-50 40-50 24 4 FCOM ST(1) 
60-70+EA 60-70 26 4 2-4 FCOM [BPI.UPPER_LlMIT 
65-75+EA 65-75 31 4 2-4 FCOM WAVELENGTH 

Compare real and pop 

Exceptions: I, D 

FCOMP / / source 

Execution clocks Code bytes Example 

87 287 387 486 
42-52 45-52 26 4 2 FCOMP ST(2) 
63-73+EA 63-73 26 4 2-4 FCOMP [BP+21.N_READINGS 
67-77+EA 67-77 31 4 2-4 FCOMP DENSITY 

Compare real and pop twice 

87 
45-55 

87 

Exceptions: I, D 

FCOMPP (no operands) 

Execution clocks 

287 387 486 
45-55 26 5 

Cosine of Sr(O) 

80387 and greater 

Exceptions: IS, I, D, U, P 

FCOS 

Execution clocks 

287 387 486 

Code bytes Example 

2 FCOMPP 

Code bytes Example 

123-772* 241 (193-279) 2 FCOS 

*These timings hold for operands in the range Ixl 14. For operands not in this range, up to 76 additional clocks may 
be needed to reduce the operand. 
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FDECSTP 

Operands 

No operands 

FDISI 
FNDISI 

87 
6-12 

Decrement stack pointer 

Exceptions: None 

FDECSTP (no operands) 

Execution clocks 

287 387 486 
6-12 22 3 

Disable interrupts 
8087 only 

Exceptions: None 

FDISI (no operands) 

Code bytes 

2 

Execution clocks: Operand word Code 

Example 

FDECSTP 

Operands Typical Range transfers bytes Example 

No operands 5 2-8 o 2 FDISI 

FDIV 

Operands 

IIST(i),ST 
short real 
long real 
IIST,ST(i) 

FDIVP 

Operands 

IIST(i),ST 

138 

Divide real 

Exceptions: I, D, Z, 0, U, P 

FDIV / / source/ destination, source 

Execution clocks 
87 287 387 486 
193-203 193-203 88-91 73 
215-225 215-225 89 73 
220-230 220-230 94 73 

73 

Divide real and pop 

Exceptions: I, D, Z, 0, U, P 

FDIVP destination, source 

Code bytes 

2 
2-4 
2-4 

Example 

FDIV 
FDIV DISTANCE 
FDIV ARC[DI] 

Execution clocks Code bytes Example 
87 287 387 486 
197-207 198-209 88-91 73 2 FDIVP ST(4),ST 
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FDIVR Divide real reversed 

Exceptions: I, D, Z, 0, U, P 

FDIVR / / source/ destination, source 

Operands Execution clocks Code bytes Example 

§Z 287 387 486 
IIST,ST(i)/ 194-204 198-208 88-91 73 2 FDIVR ST(2),ST 
ST(i),ST 73 
short real 216-226+EA 215-225 89 73 2-4 FDIVR [BX].PULSE_RATE 
long real 221-231+EA 220-230 94 73 2-4 FDIVR RECORDER.FREQUENCY 

FDIVRP Divide real reversed and pop 

Exceptions: I, D, Z, 0, U, P 

FDIVRP destination, source 

Operands Execution clocks Code bytes Example 

ST(i),ST 

FENI 
FNENI 

87 287 387 486 - -
198-208 198-208 88-91 73 

Enable interrupts 
8087 only 

Exceptions: None 

FENI (no operands) 

2 

Operands Execution clock Code bytes Example 

87 
(no operands) 5(2-8) 2 FNENI 

FFREE Free register 

Exceptions: None 

FFREE destination 

Operands Execution clocks Code bytes 

87 287 387 486 
ST(i) 9-16 9-16 18 3 2 
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Example 
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FIADD 

Operands 

word integer 
short integer 

FICOM 

Operands 

word integer 
short integer 

FICOMP 

Operands 

word integer 
short integer 

FIDIV 

Operands 

word integer 
short integer 

140 

87 

Integer add 

Exceptions: I, D, 0, P 

FIADD source 

Execution clocks 

287 387 486 
102-137+EA 102-137 71-85 22.5(19-32) 
108-143+EA 108-143 57-72 24(20-35) 

Integer compare 

Exceptions: I, D 

FICOM source 

Code Example 
bytes 

2-4 FIAD D DISTANCE_TRAVELLED 
2-4 FIADD PULSE COUNT [SI] 

Execution clocks Code bytes Example 
87 287 387 486 - -
72-86+EA 72-86 71-75 18(16-20) 2-4 
78-91 +EA 78-91 56-63 16.5(15-17) 2-4 

Integer compare and pop 

Exceptions: I, D 

FICOMP source 

FICOM TOOL.N_PASSES 
FICOM [BP+4].PARM COUNT 

Execution clocks Code bytes Example 

87 287 387 486 
74-88+EA 74-88 71-75 18(16-20) 2-4 FICOMP [BP].LlMIT [SI] 
80-93+EA 80-93 56-63 16.5(15-17) 2-4 FICOMP N_SAMPLES 

Integer divide 

Exceptions: I, D, Z, 0, U, P 

FIDIV source 

Execution clocks Code Example 
bytes 

87 287 387 486 
224-238+EA 224-238 136-140 73 2-4 FIDIV SURVEY.OBSERVATIONS 
230-243+EA 230-243 120-127 73 2-4 FIDIV RELATIVE_ANGLE [DI] 
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FIDIVR 

Operands 

word integer 
short integer 

FILD 

Operands 

word integer 
short integer 
long integer 

FIMUL 

Operands 

word integer 
short integer 

FINCSTP 

Operands 

No operands 

Integer divide reversed 

Exceptions: L D, Z, 0, U, P 

FIDIVR source 

Execution clocks 

87 287 387 486 
225-239+EA 224-238 135-141 73 
231-245+EA 230-243 121-128 73 

Integer load 

Exceptions: I 

FILD source 

Execution clocks 
87 287 387 486 
46-54+EA 46-54 61-65 11.5(9-12) 
52-60+EA 52-60 45-52 14.5(13-16) 
60-68+EA 60-68 56-67 16.8(10-18) 

Integer multiply 

Exceptions: I, D, 0, P 

FIMUL source 

Execution clocks 

87 287 
124-138+EA 124-138 
130-144+EA 130-144 

387 486 
76-87 8 
61-82 8 

Increment stack pointer 

Exceptions: None 

FINCSTP (no operands) 

Code bytes Example 

2-4 FIDIVR [BP].X_COORD 
2-4 FIDIVR FREQUENCY 

Code bytes Example 

2-4 FILD [BX].SEQUENCE 
2-4 FILD STANDOFF [DI] 
2-4 FILD RESPONSE.COUNT 

Code bytes Example 

2-4 
2-4 

FIMUL BEARING 
FIMUL POSITION.Z_AXIS 

Execution clocks Code bytes Example 

~ 287 387 486 
6-12 6-12 21 3 2 FINCSTP 
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FINIT 
FNINIT 

Initialize processor 

Exceptions: None 

FINIT /PNINIT (no operands) 

Operands Execution clocks Code bytes Example 

§Z 
No operands 2-8 

287 
2-8 33 17 2 

FIST 

Operands 

word integer 
short integer 

FISTP 

Integer store 

Exceptions: I, P 

FIST destination 

Execution clocks 

87 287 387 486 
80-90+EA 80-90 82-95 33.4(29-34 ) 
82-92+EA 82-92 79-93 32.4(28-34) 

Code 
bytes 

2-4 
2-4 

Integer store and pop 

Exceptions: I, P 

FISTP destination 

FINIT 

Example 

FIST OBS.COUNT [SI] 
FIST [BP;].FACTORED_PULSES 

Operands Execution clocks Code bytes Example 

87 287 387 486 - -
word integer 82-92+EA 82-92 82-95 33.4(29-34) 2-4 

short integer 84-94+EA 84-94 79-93 33.4(29-34) 2-4 
long integer 94-105+EA 94-105 80-97 33.4(29-34) 2-4 

FISUB 

Operands 

word integer 
short integer 

87 

Integer subtract 

Exceptions: I, D, 0, P 

FISUB source 

Execution clocks 

287 387 486 
102-137+EA 102-137 71-83 22.5(19-32) 
108-143+EA 108-143 57-82 24(20-35) 

Code 
bytes 

2-4 
2-4 

FISTP [BX]. 
ALPHA_COUNT [SI] 
FISTP CORRECTED_TIME 
FISTP PANEL. N_READINGS 

Example 

FISUB BASE_FREQUENCY 
FISUB TRAIN_SIZE [DI] 
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FISUBR 

Operands 

word integer 
short integer 

FLO 

Operands 

ST(i) 
short real 
long real 
Temp real 

FLOCW 

Operands 

2 bytes 

FLOENV 

Operands 

14 bytes 

Integer subtract reversed 

Exceptions: I, D, 0, P 

FISUBR source 

Execution clocks Code bytes Example 

87 287 387 486 
103-139+EA 102-137 72-84 22.5(19-32) 
109-144+EA 108-143 58-83 24(20-35) 

Load real 

Exceptions: I, D 

FLD source 

Execution clocks Code bytes 
87 287 387 486 
17-22 17-22 14 4 2 
38-56+EA 38-56 20 3 2-4 
40-60+EA 40-60 25 3 2-4 
53-65+EA 53-65 44 6 2-4 

Load control word 

Exceptions: None 

FLDCW source 

2-4 FISUBR FLOOR [BX][Slj 
2-4 FISUBR BALANCE 

Example 

FLD ST(O) 
FLD READING [Slj.PRESSURE 
FLD [BPj.TEMPERATURE 
FLD SAVEREADING 

Execution clocks Code bytes Example 

87 287 387 486 
7-14+EA 7-14 19 4 

Load environment 

Exceptions: None 

FLDENV source 

2-4 FLDCW CONTROL_WORD 

Execution clocks Code bytes Example 

87 287 387 486 
35-45+EA 35-45 71 44 real or virtual 2-4 

34 protected 
FLDENV [BP+6j 
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FLDLG2 Load log102 

Exceptions: I 

FLDLG2 (no operands) 

Operands Execution clocks Code bytes Example 
87 287 387 486 

No operands 18-24 18-24 41 8 2 FLDLG2 

FLDLN2 Load loge2 

Exceptions: I 

FLDLN2 (no operands) 

Operands Execution clocks Code bytes Example 

87 287 387 486 
No operands 17-23 17-23 41 8 2 FLDLN2 

FLDL2E Load log2e 

Exceptions: I 

FLDL2E (no operands) 

Operands Execution clocks Code bytes Example 
87 287 387 486 

No operands 15-21 15-21 40 8 2 FLDL2E 

FLDL2T Load IOg210 

Exceptions: I 

FLDL2T (no operands) 

Operands Execution clocks Code bytes Example 

87 287 387 486 
No operands 16-22 16-22 40 8 2 FLDL2T 
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FLOPI Load P (pi) 

Exceptions: I 

FLDPI (no operands) 

Operands Execution clocks Code bytes Example 

87 287 387 486 
No operands 16-22 16-22 40 8 2 FLOPI 

FLOZ Load +0.0 

Exceptions: I 

FLDZ (no operands) 

Operands Execution clocks Code bytes Example 

87 287 387 486 
No operands 11-17 11-17 20 4 2 FLOZ 

FLOl Load + 1.0 

Exceptions: I 

FLDI (no operands) 

Operands Execution clocks Code bytes Example 

87 287 387 486 
No operands 15-21 15-21 24 4 2 FL01 

FMUL Multiply real 

Exceptions: I, D, 0, U, P 

FMUL / / source/ destination,source 

Code 
Operands Execution clocks bytes Example 

87 287 387 486 
IIST(i),ST/ST, 90-105,ST(1)* 90-105 90-145 29-57 16 2 FMUL ST,ST(3) 
IIST(i),ST/ST, ST,ST(1) 130-145 90-145 29-57 16 2 FMUL ST,ST(3) 
short real 110-125tEA 110-125 27-35 11 2-4 FMUL SPEEOJACTOR 
long real' 112-126tEA 112-168 32-57 2-4 FMUL [BPj.HEIGHT 
long real 154-168tEA 112-168 32-57 14 2-4 FMUL [BPj.HEIGHT 

'Occurs when one or both operands is "short"--it has 40 trailing zeros in its fraction (for example, it was loaded from 
a short-real memory operand). 
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FMULP 

Operands 

8T(i),8T* 
8T(i),8T 

Multiply real and pop 

Exceptions: I, D, 0, U, P 

FMULP destination,source 

Execution clocks Code bytes Example 

87 
94-108 198-208 29-57 
134-148 198-208 29-57 16 

2 
2 

FMULP 8T(1),8T 
FMULP ST(1),ST 

'Occurs when one or both operands is "short"--it has 40 trailing zeros in its fraction (for example, it was loaded from 
a short-real memory operand). 

FNOP No operation 

Exceptions: None 

FNOP (no operands) 

Operands Execution clocks Code bytes Example 

87 287 387 486 
No operands 10-16 10-16 12 3 2 FNOP 

FPATAN Partial arctangent 

Exceptions: U, P (operands not checked) 

FP ATAN (no operands) 

Operands Execution clocks Code bytes Example 

~ 287 387 486 
No operands 250-800 250-800 314-487 5(2-17) 2 FPATAN 

FPREM Partial remainder 

Exceptions: I, D, U 

FPREM (no operands) 

Operands Execution clocks Code bytes Example 

~ 287 387 486 
No operands 15-190 15-190 74-155 2(2-8) 2 FPREM 
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FPREMl 

Operands 

87 
No operands 

FPTAN 

Operands 

87 
No operands 30-540 

FRNDINT 

Operands 

87 
No operands 16-50 

FRSTOR 

Partial remainder 

80387 and greater 

Exceptions: I, D, U 

FPREM (no operands) 

Execution clocks Code bytes 

287 387 486 
95-185 94.5(72-167) 2 

Partial tangent 

Exceptions: I, P (operands not checked) 

FPT AN (no operands) 

Execution clocks 

287 387 486 
30-540 191-573 244(200-273) 

Round to integer 

Exceptions: I, P 

FRNDINT (no operands) 

Execution clocks 

287 387 486 
16-50 66-80 29.1 (21-30) 

Restore saved state 

Exceptions: None 

FRSTOR source 

Code bytes 

2 

Code bytes 

Example 

FPREM1 

Example 

FPTAN 

Example 

FRNDINT 

Operands Execution clocks Code bytes Example 

87 387 486 
94 bytes 197-207+EA 205-215 308 131 real or virtual 2-4 

120 protected 
FRSTOR [BP] 

Note: The 80287 execution clock count for this instruction is not meaningful in determining overall instruction execu­
tion time. For typical frequency ratios of the 80286 and 80287 clocks, 80287 exeCUTIon occurs in parallel with the op­
erand transfers. The operand transfers determine the overall execution time of the instructions. For 80286:80287 
clock frequency ratios of 4:8, 1 :1, and 8:5, the overall execution clock count for this instruction is estimated at 490, 
302, and 227 80287 clocks, respectively. 
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FSAVE 
FNSAVE 

Operands 

94 bytes 

Save state 

Exceptions: None 

FSA VE/FNSA VE destination 

Execution clocks Code bytes Example 

486 
197-207+EA 205-215 375-376 2-4 FSAVE [SP] 

Note: The 80287 execution clock count for this instruction is not meaningful in determining overall instruction execu­
tion time. For typical frequency ratios of the 80286 and 80287 clocks, 80287 execution occurs in parallel with the op­
erand transfers. The operand transfers determine the overall execution time of the instruction. For 80286:80287 
clock frequency ratios of 4:8, 1:1, and 8:5, the overall execution clock count for this instruction is estimated at 376, 
233, and 17480287 clocks, respectively. 

FSCALE Scale 

Exceptions: I, 0, U 

FSCALE (no operands) 

Operands Execution clocks Code bytes 

87 387 486 
No operands 32-38 

287 
32-38 67-86 31 (30-32) 2 

FSETPM 

Operands 

Set protected mode 

Exceptions: None 

FSETPM (no operands) 

Execution clock Code bytes 

287 

Example 

No operands 2-8 2 FSETPM 

FSIN Sine of ST(O) 

80387 and greater 

Exceptions: IS, I, D, U, P 

FSIN 

Operands Execution clocks Code bytes 

387 486 
No operands 122-771" 241 (193-279) 2 

Example 

FSIN 

Example 

FSCALE 

"These timings hold for operands in the range Ixl 14. For operands not in this range, up to 76 additional clocks may 
be needed to reduce the operand. 
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FSINCOS Sine and cosine of SlCO) 
80387 and greater 

Exceptions: IS, I, D, U, P 

FSINCOS 

Operands Execution clocks Code bytes Example 

387 486 

No operands 194-809* 291 (243-329) 2 FSINCOS 

*These timings hold for operands in the range Ixl 14. For operands not in this range, up to 76 additional clocks may 
be needed to reduce the operand. 

FSQRT Square root 

Exceptions: I, D, P 

FSQRT (no operands) 

Operands Execution clocks Code bytes Example 

87 287 387 486 
No operands 180-186 180-186 122-129 85.5(83-87) 2 FSQRT 

FST 

Operands 

ST(i) 
short real 
long real 

FSTCW 
FNSTCW 

Operands 

~ 
15-22 

Store real 

Exceptions: I, 0, U, P 

FST destination 

Execution clocks 

287 387 486 
15-22 11 3 

84-90+EA 84-90 44 7 
96-1 04+EA96-1 04 45 8 

Store control word 

Exceptions: None 

FSTCW destination 

Code bytes Example 

2 FST ST(3) 
2-4 FST CORRELATION [01] 
2-4 FST MEAN_READING 

Execution clocks Code bytes Example 
87 287 387 486 

2 bytes 12-18+EA 12-18 15 2-4 FSTCW SAVE_CONTROL 
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FSTENV 
FNSTENV 

Operands 

14 bytes 

FSTP 

Operands 

ST(i) 
short real 
long real 
Temp real 

FSTSW 
FNSTSW 

Operands 

2 bytes 

Store environment 

Exceptions: None 

FSTENV destination 

Execution clocks Code bytes Example 

~ 287 387 486 
40-50+EA 40-50 103-104 2-4 FSTENV [BP) 

Store real and pop 

Exceptions: I, 0, U, P 

FSTP destination 

Execution clocks Code bytes Example 

§Z 287 387 486 
17-24 17-24 12 3 2 FSTP ST(2) 
86-92+EA 86-92 44 7 2-4 FSTP [BX). ADJUSTED_RPM 
98-106+EA 98-106 45 8 2-4 FSTP TOTAL_DOSAGE 
52-58+EA 52-58 53 6 2-4 FSTP REG_SAVE [SI) 

Store status word 

Exceptions: None 

FSTSW /FNSTSW destination 

Execution clocks Code bytes Example 

87 287 387 486 
12-18+EA 12-18 15 3 2-4 FSTSW SAVE_STATUS 

FSTSW AX Store status word to AX 
FNSTSW AX 

Exceptions: None 

FSTSW destination 

Operands Execution clocks Code bytes Example 

§Z 287 387 486 
AX 10-16 13 3 2 FSTSW AX 
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FSUB 

Operands 

//ST,ST/(i)/ 
ST(i),ST 
short real 
long real 

FSUBP 

Operands 

ST(i),ST 

FSUBR 

Operands 

//ST,ST(i)I 
ST(i),ST 
short real 
long real 

FSUBRP 

Operands 

ST(i),ST 

Subtract real 

Exceptions: I, D, 0, U, P 

FSUB / / source/ destination,source 

Execution clocks Code bytes 

87 287 387 486 
70-100 70-100 26-37 7(5-17) 2 

90-120+EA 90-120 24-32 7(5-17) 2-4 
95-125+EA 95-125 28-36 7(5-17) 2-4 

Subtract real and pop 

Exceptions: I, D, 0, U, P 

FSUBP destination, source 

Example 

F8UB 8T,8T(2) 

FSUB BASE_VALUE 
FSUB COORDINATE.X 

Execution clocks Code bytes Example 

87 287 387 486 
75-105 75-105 26-37 7(5-17) 2 FSUBP ST(2),ST 

Subtract real reversed 

Exceptions: I, D, 0, U, P 

FSUBR / / source/ destination, source 

Execution clocks 
87 287 387 
70-100 70-100 26-37 

90-120+EA 90-120 25-33 
95-125+EA 95-125 29-37 

486 
7(5-17) 

7(5-17) 
7(5-17) 

Code bytes 

2 

2-4 
2-4 

Example 

FSUBR ST,ST(1) 

FSUBR VECTOR [SI] 
F8UBR [BX].INDEX 

Subtract real reversed and pop 

Exceptions: I, D, 0, U, P 

FSUBRP destination, source 

Execution clocks Code bytes Example 

~ 287 387 486 
75-105 75-105 26-37 7(5-17) 2 F8UBRP ST(1),8T 
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FTST Test stack top against +0.0 

Exceptions: I, D 

FIST (no operands) 

Operands Execution clocks Code bytes Example 

QZ 287 387 486 
No operands 38-48 38-48 28 4 2 FTST 

FUCOM Unordered compare 
80387 and greater 

Exceptions: IS, I, D 

Operands Execution clocks Code bytes Example 

387 486 
//ST(i) 24 4 2 FUCOM ST(1) 

FUCOMP Unordered compare 
80387 and greater 

Exceptions: IS, I, D 

Operands Execution clocks Code bytes Example 

387 486 
//ST(i) 26 4 2 FUCOMP ST(2) 

FUCOMPP Unordered compare 
80387 and greater 

Exceptions: IS, I, D 

Operands Execution clocks Code bytes 

387 486 
No operands 26 5 2 

FWAIT Wait 

Example 

FUCOMPP 

Exceptions: None (CPU instruction) 

FW AIT (no operands) 
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Operands Execution clocks Code bytes Example 

387 486 

No operands 3+5n* 1-3 FWAIT 

*n = number of time CPU examines BUSY line before 80287 completes execution of previous instruction. 

FXAM Examine stack top 

Exceptions: None 

FXAM (no operands) 

Operands Execution clocks Code bytes Example 

87 287 387 486 
No operands 12-23 12-23 30-38 8 2 FXAM 

FXCH Exchange registers 

Exceptions: I 

FXCH / / destination 

Operands Execution clocks Code bytes Example 

QZ 287 387 486 
//ST(i) 10-15 10-15 18 4 2 FXCH ST(2) 

FXTRACT Extract exponent and significant 

Exceptions: I 

FXTRACT (no operands) 

Operands Execution clocks Code bytes Example 

87 287 387 486 
No operands 27-55 27-55 70-76 19(16-20) 2 FXTRACT 

FYL2X Y * log2X 

Exceptions: P (operands not checked) 

FYL2X (no operands) 

Operands Execution clocks Code bytes Example 

QZ 287 387 486 
No operands 900-1100 900-1100 120-538 311 (196-329) 2 FYL2X 
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FYL2XPl 

Operands 

No operands 

Operands 

No operands 

154 

Y * log2(X+ 1) 

Exceptions: P (operands not checked) 

FYL2XPI (no operands) 

Execution clocks Code bytes 
§Z 287 387 486 
700-1000 700-1000 257 -54 7 313(171-326) 2 

Exceptions: U, P (operands not checked) 

F2XMl (no operands) 

Example 

FYL2XP1 

Execution clocks Code bytes Example 

§Z 287 
310-630 310-630 

387 
211-476 

486 
242(140-279) 2 F2XM1 
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