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The CX-83587 architecture is partitioned into three functional blocks: The Interface Unit,
the Execution Unit, and the Contral Unit. The Interface Unit rnanages the CX-33587
interface to the host 3865X device, The Execution Unit performs all floating paint primitive
operations including operand type conversions, nommalizations. additlons, mutiplications,
divisions, and rounding of resulis. The Control Unit supervises the execution of primitives.
sequences primitives to realze complex opergtions, and controls traffic taffrom the
Interfoce Unit,

3.5 Prograrmnming

The CX-83587 processor provides the user 8 data registers accessed in a stack-like
manner. a cantrol register, and a status register, The CX-§3587 alsa provides a data
register tag word which improves context switching and stock performance by
maintaining empty/non-empty siatus for eoch of the eight data registers. in addition,
registers in the 3865X coniain pointers to (a) the memory locotion containing the current
CX-83587 Instruction word and () the memory location containing the operand
ossociated with that Instruction (f any).

The Instructions used to prograrn the CX-83587 are binary and function compatible with
those defined for the Intel 3873X Mumeric Processor Extension {cf 2.1). Instructians are
provided which load/store data and constants, perform arithmetic, elementary, and
transcendental functions, manipulate fraction and exponent fieids of operands, and
control the status and operating mode of the CX-83367.

3.4 Data Types

The Cyrix CX-83587 supports {EEE-754-1985 32-bit single precision. 64-bit double precision,
and 80-bit extended double precision real datag fornats. The CX-83587 also suppoits 18
digit BCD integer data format and 16-bit, 32-bit, and 64-bit binary infeger data formats,
The CX-83587 data formats are schernatically depicted in the following figure.
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FLD TOS « ST, SP5SP-1

o TOS « M.DR: SP«SP-1

FLD TOS +— ML SP5P-1

FLD TO8 « M.SR; SP«-S5P-1

FLD TOS « M.XR; SP<SP-1

FBLD 705 « M.BCD; SP+SP-1

FILD TOS « MSLSPeSP-1 -

FLD TOS « MWI; SP«5P-1

FLD3 TOS « 1.0; SP-SP-1

FLDCwW Ctlword « Meamory

FLOENV Env Regs « Memory

FLDL2E TOS ¢ Loge); SPe5P-]

FIDL2ZT 705 « Logx{10); SPe5P-1

FLDLG2 TOS e Logio(2); 3P+SP-1

FLDLNZ TOS « Logd2): SP«SP-1

FLDPL TOS « n: SPe«-5P-1

AD7 TOS « 0.0 SP<5P-1

FWUL ST « STE*TOS

VUL TOS « TOS"STEH

FMULP STG-1) & ST'TOS: SP+-SP+1

FMUL TOS « TOS'M.DR

FMUL TOS « TOS*M.SR

FIMUL TOS « TOS'MSE

FiMUL TOS « TOS'MWI

FNOP —  No Qperation ]

FPATAN TOS « ATAN(%?J: SPeSP+1
TOS

FPREM TOS « Rem(s]-(])}

FPREM1 108 « Rem(sl]%%

FPTAN TOS;ST(1) « 1 TAN(TOS): SP-8P-1

FRNDINT TO8 « Round(TOS)

FRSTOR — Restore state,

FSAVE - Save state.

FSCALE TOS — TOS*2GMN

FSIN TOS « SINGOD)

FEINCOS TOSST(1) « COSSINTOS); SPSP+1]

FSQRT TOS « VTO§

FST ST « TOS

FsT M.OR « 10§

FST M.SR « TOS

FSTP STG-13 « TOS: SPSP+1

FSTP M.OR « TOS; SPe-SP+1

FSTP MU « TOS; SP<SP+1

FsTP M.SR « TOS: SP5P+1

FsTP MXR « TOS; SPe-5F+1

FBsTP M.BCD « TOS: SP-SP+]
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The CX-83587 Mode Control Register (MCR) is used by the 3865X uP to specify the
operating mode of the CX-83587 processor. The MCR contains bit fields which specify
the rounding mode to be used., the precision with which o calculate results, and the
exception condiions which should be reported to ihe host via traps. The user conirols
precision, rounding, and exception reporfing by setting or clearing appropriate bits in the
MCR.

The foliowing figure details the CX-83587 Status Register and Mode Control Register as
they appear fo the programmer:

Registar s 12 a7 & 3 o
Status BC3 8 5§iS C2CICOIES S P UJO Z2 D |
ModeCll |{* * * *[RCRCPCPC|I* * P UG Z D |

Exceptions/Masks
Table 3: CX-83587 Stotus Register & Mode Contiol Register

The hit fields used in Toble 3 are defined as follows:

B - Copy of ES b,

C3.C2.C1.C0 — Caondition code bits.

538 - Top of Stack Register number,

E5 -- Error Indicator. Set to 1if an unmasked exception is
detected.

SF - Stack Foult or invalid register operation bit.

RC - Rounding Control bifs:
0 - Roundtonearest or even.
01 - Round toward minus infinity.

10 - Round towaord plusinfinity.
11 - Tuncate.

PC - Precision Confrol Bits:
00 - 24-bit mantissa.
01 - Reserved.
10 - 53-bit mantissa.
11 - &4-bit mantissa,

Exception Stotus &

Mask Bils - "17 in Status Register indicates exception:
"1"in MCR masks exception trap.

- Precision errar.

- Underflow emor.

Qverflow eror,

- Divide by zero ermror.

- Denomnadiized operand emor.

- Involid operation.

—gMNOC o
]
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Detailed instruction descriptions are presented In the following standard fomat:

Syntax:

Forms:

Operands:

Cperation:

Status:

Exceptions:

Zero/Inf:

Notes:

A BNF-lke description of the assembier syntax of the instruction,

A complete list of the permitted operand source & destingtion
combinations for the instruction.

A detailed table showing alf permitted operand types, the
instruction encoding for each type. and the execution time in
clock cycles.

A textual dascription of the action caused by the execution of the
Instruction.,

A table which summarizes the effect on CX-83587 condifion codes
of eoch instruction.

A table which surnmarnizes the possible exceptions an instruction
¢an produce and the resulting exception status bits in the Status
RReqister.

A summary of the resuits praduced whean executed whih
extraordinary valued operands,

A bref statement of points of special interest not covered
elsewhere.

The following symbols and abbreviations are used throughout the detailed instruction

dascriptions:

Syntax:

Forms:

Square brackets (07 indicate an optlonal argument. Nesting is
permitied.

Angle brackets ("<»") indicate on argument of type “<lype »" must
be supplled. Allowed types are:

DST  Destination operand.

SRC  Source operand.

Literais are: "P" (pop). R* (reverse), and "'\

<TQS> refers to the Top of Stack register, denoted by “SHO)" to the
Intet assembler.

<Reg> refers to an explicitly specltied CX-83587 data register
denoted by "ST(D)" where O<i<?.

<Memory> refers to a legal 3865X memory operond address, e.g.
"DWORD PTR 01060,

20
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Operands: Source Cperand specifications are given for each form of the
Instruction. The key 1o the specifications Is:

16-bit Integer Memory location "WORD PTR"
32-bit Integer Memaory location "DWORD PTR*
&4-bit integer Memory location *QWORD PTR"
32-bit Real Memeory Locatlon "'DWORD PTR”
&4-bif Reol Memory Location "QWORD PTR
80-bft Real Memory Location "TBYTE PTR*

18 dig BCD Int. Memory locatlon TBYTE PTR"
80-bit Reglster Explictt register ST

Top of Stack Register “ST(Y”

Encoding fields may have the following values:

XX
MD
RIM
P
REG
S
DIsP

Hexadecimal value of 1st byte.

2-bit 38465X "MOD" field.(of MOD R/M.)
3-bit 3868X "Reg/Mem" fieid. (MCD R/M.)
1-0it specifying "pop™=1/no "pop™=0,
3-bits specifying CX-83587 data register.
865X Stack Index Base field.

3865X Displacement figld,

Cycle counts are given in 3865X clock cycles and assume no wait

states and no DMA overhead in the host system.

Status: Status blits are indicated as;
U tUndefined after instruction execution,
1 Setto "1" as a resutt of instruction,
0 [|3atio0 0" as aresult of instruction.
M | Set to the value loaded from memory,

Exceptions:  Exceptiors are listed by type and specify the resulf stored in the

destination based on the frap mode: rmasked or unmosked.

Exceptions which are not possible for a given Instruction are shown

o5 "N/A". Exception status Bits are indicated os:

ZTo—

Unaffected by instruction execution.
Set to "1" given specified exception.

Set 1o "0" unconditionally.
Sat 1o the value loaded from memory.
Zero/Inf, Specidl symbols used have the following definitions:
i "»" [*Converredto.
sgn} | Adithmetic sign of argument ¢,
0 | A positive, finite, nonzero integer,
"Y' | A posttive, finite, nonzero integer.
NoN [ Not g Number,
RO  {Zero os produced by current RC mode,

21
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FADD Floating Point Add FADD
Zero/Infintty: OP1  ©OP2 Resulf OP1 OP2 Result

+0 +0Q + tea +oa o0

-0 -0 ‘0 ==y - —cnt

+0 -0 RO +oa o2 Inv Op

4 +0 RO o0 oo Inv Op

- +X R(G) +oa X +oo

+X -X RQ) ) X -co
Notes: 1. After a Precision Exception the "C1" sfatus bit indicales whether

rounding was gway from zero,

25
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FCHS Floating Change Sign FCHS

Syntax: FCHS

Forms: FCHS

Operands: inst Source Qperand Encoding Cycles
[FCHS | Top of Stack FSDO] 11100000 | [ 4 ]

Operation:  The Top of Stack s always the source operand. The sign of the Top
of Stack is complamented.

Status: Result of Instruction C3 C2 C1 Co
Nomnal Execution: U U 0 U
Register Eror: Source Reg Empty U U G U
ExCeptions Type Mode Result s PUQ 2 D |
Reg Error Masked QNaN T{-t1-1-1-1-11
Unmosked Trap/Abort 1T{-1-1- - 11

Zero/Infinity: OPT  Result OP1  Result

+0 -0 oo -ea

-0 +0 =ox3 +oo

Notes: None.

26
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FCLEX Clear Exceptions FCLEX

Syntax: FCLEX

Forms: FCLEX

Qpearands: Inst Source Operand Encoding Cycles
[FCLEX [None {sDB[ 1710000 [ [ 4 ]

Operation:  All CX-83587 exception flags ore reset 16 zero. The busy flag is resef to
zero. ERROR# goes inactive,

Status: Result of instruction C3 C2 Ci Ce
[Unconditionol: [V T v vl u ]
Exceptions: Type Mode Result S P U O Z D
None | N/A [ AiCeaed foJoJoJolo]0 IJ

Zerofinfinty:  None.

Notes: None.

a7




FCOM

Syntax:

Forms:

Operands:

Operation:

status:

Exceptions:
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Floating Point Compare FCOM

FCOM(P)  ({<DST>,)<SRC>)

FCOMP) <TOS» <Memory>

FCOMIP)(P) <TOS>,<Reg>

Inst Source Operand Encoding Cycles

FCOMIP) | 16-bit Integer $DE{ MDOIp R/M | SB.DISP 1
FICCM(P) | 32-bit integer SDA| MDOIpR/M | SIBDISP | 13
FCOM(P) | 32-bif Real SDB | MDOIp R/M | SIB.OISP 13
FCOM.D | 64-bit Real SDC| MDOIp R/M | SIBDISP 17
FCOM(P) | 80-bit Reg D8] 11 0IpREG 4
FCOMPP | BC-bit Reg SDE| 11011001 4

The source operand is fetched and converted ta extended precision

formart if necessary. The source operond s subtrocted from the

desfination (Top of Stack) and 1he condition codes are set according to
the result. When the "P" form is used, the Tap of Stack is popped. The PP

form causes twa "pop” operations to take ploce.

The result "unordered” is produced when the operands are Nans,
unsupported or when Stack Fault occurs. These operands also cause the

Invalid Exception.

Result of Instruction 3 C2 Cl CO
Normal Execution: DST » SRC Q 0 0 0
DST « SRC 0 ] 0 1
DST = 5RC 1 0 0 0
Unordered 1 1 0 1
Register Eror:  Source Reg Empty i 1 8] 1
Type Mode Result 5P U O Z D |
Precision NSA N/A
Underflow N/A N/A
Cverflow N/A N/A
Civ by Zero NSA N/A
Denormal Masked QNanN - - i
Unmasked Trap/Abor - |- - 11 -
invalid Op Masked ‘Unordered” - |- -1-1- 11
Unmasked Trap/Abort? - - - |- 1
Regqister Error Masked "Unordered” 1 - -1-11
Unmasksd Trap/Abor? 11-1- - 11

28
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FCOM Floating Point Compare FCOM
Zero/infiniy: DST- SRC Resut DST- SRC  Resudt

+0 +0 = boo | oo =

_D -0 = o =t -

+0 0 = 4o o DST»>SRC

2 + = ] oo DST<SRC
+J +X DST<SRC | +ea X DST=5RC
Q +X DST<SRC | - X DST<SRC
+0 -X DST=SRC X o0 DST>8RC
0 -X DST»SRC X +o0 DST<SRC
NaN X Unordered| X NaM | UnordergG

Notes: 1. @NAN operands preduce the involid exception for this instruction.

2. CC bits are set to unordered and ony “pop” operations are inhibited.

29




Fasiath™ 83587 User Manual

FCOS Function Evaluation: Cos(x). FCOS

Syntax FCOS

Forms: FCOS

Operands: Ingt Source Cperand Encoding Cycles
[FCOS [ Tap of Stack fsoe a1t | | 597 ]

Operotion:  The Top of Stack contains the source opsrand (). The instruction requires
3 in radicns and retums (y) such that y= cos(). The resuit (y) is
normalzed and raunded according to the RC mode in effect. The value
() replaces the contents of the Top of Stack. The source cperand ()

must be in the range 1x1 <293,

Status; Result of Instructian c3 2 ci} C0
Incomplete Reduction of (x): U 1 0 U
Mormal complatian: U 0 Q U
Regisier Emor: Source Reg Empty u U 0 U
Exceptions: Type Mode Resulr S PU O Z D I
Precision Masked Rounded - 11 - -
Unmasked Roundesd -1 -1-r-1-1-
Undedlow NfA N/A
Overflow NFA N/A
Div by Zero NFA N/A
Denormal Masked OperandUsed j-{-{-f-t-|1]"
Unmasked | Trap/Unattered | - (- |- |- k- |1 ] -
Invalid Op Masked QNaN -l - 0
Unmasked | Trap/Unattered |- |- |- |-1-1-1{1
Register Error Maosked QNaN TE-1-1-1- 1
Unmasked Unaltered 11-1-f-1- 1
Zero/Infinity: X Resuft
+0 +]
-0 +1
+oe invalid Op.
oo Invalid Op.
Notes: 1. After a Precision Exception the "C1" status bit indicates whether

rounding was away from zerc.

30
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FDECSTP Dscrament CX-83587 Stack Pointer FDECSTP

Symicne FDECSIP

Forms; FDECSTP

Operands: inst Source Cperand Encodin CycCles
[FDECSTP | None [$DR] 1110110 | 5 }

Operation:  The CX-83587 data register stack pointer is decremented modulo 8. The
rasult of decrementing SP=0 s 5P=7.

Stafus: Result of Instrucilon C3 Cc2 C1 Co
[Unconditional: [ u T u 1T o 1T u]
Exceptions: Yoo Mode Result S P UQ Z |
[ None | NA ] N/A -T-1-T-1-T-1

Zero/infinity:  None.

Notes: This instruction has no effect on any data registers contents or the Tag
Word,

kY|
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Syntax:

Forms:

Operands:

Qperation:

Startus:
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Floating Point Divide FDIV

FDIVIRIIP)  ({<DST>)<8RC>)

FDIV(R) <TOS>,<Memory>

FDIVIR) <T0O5>,<Reg>

FDIV(RI(P) <Reg><10S5>

Inst Source Qperand Encoding Cycles

FIDV(R) | 16-bit Integer SDE| MD Y1IrR/M Y SIBDISP 1 2C-31°
FIDIVIRY | 32-bit Integer 30A1 MDITrR/M] SIBDISP | 22-33°
FDIVIR)  132-bit Req! SD8| MD 1TrR/M| SBDISP | 22-33*
FOIVIR) 64-bit Reql 3DC| MD 1IrR/M | SIBDISP | 25-36"
FOIVIR) 80-bilt Reg D8 11 TITREG 13-24°
FDIV Top of Siack SDC) 1Y N1 REG 14-25
FDIVR Top of Stack SDC] 1M 110REG 13-24
FDIVP Top of Stack SDE| 11 1M1 REG 14-25
FDIVRP | Top of Stack SDE{ 1) 110 REG 13-24

*Add one clock cycle to these instruction execution times for reversed

operands.

The source operand is fetched and converted fo exiended preciston
format if necessary. Tne destinatlon is dividad by the source and the
quotient is normalzed and rounded according to the RC mods in effect
at the precision specified by the PC modea bits. The gudtient replaces the
original contents of the destination register. When the "pop” form s used,

the top of stack is popped.

The ‘reverse” form causes the source fo be divided by the destination, The

quctient is placed in the destination

Result of Instruction C3 2 ci! CO
Norrmal Execution: U u Q t
Register Emor; Source Reg Empty U U 0 U
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Exceptions:

Zero/Infinity:

Notes:
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Floating Point Divide DIV
Type Mode Resutt S P U O Z D |
Precision Masked Rounded -1 rr-1-1-1-1-
Unmasked Rounded -l )-r-1-1-
Underfiow Masked CenomfZero |- |11 [1f(-1-1-
Unmasked | Round &Scale |- -1 -1-1-1-
Overflow Masked R{ea) -1=-1-11vE-01- -
Unmasked | Round &Scale |- |-§-1|1]- -
Div by Zerc Masked v (Note 2) - ]-1-1-111-1-
Unmoaosked | Trap/Unattered |- |- - |- [1]- -
Denomal Masked CperandUsed [-|-|-}-]-]1]-
Unmasked | Trop/Unaltered [ - |- {-[-{- |1 |-
Invaiid Op Masked SINaN -1 1-1-1-1¢
Unmasked | Trap/Unattered |- [- |- |- t- |- |1
Register Emor Masked @NaN T-t-1-1-1-11
Unmasked Unaltered 1T{-]-1-1- ]

OP1 + OP2 Resultt OP1+ OP2  Result

+-0 | +/-0 { Invalid | +/~s | +/~ | Invalid
+ +X +0 +o +X +oo
0 X +0 too | X -0
+0 -X X ] +X -ea
0 +X 0 -0 X +eo
+X +Y +03 +os +0 +oo
-X Y +03 +oo o =0
+X -Y -0 ~c0 + -oa
-X +Y -03 o -0 +oa

1. After a Precision Exception the "C1" status bit indicates whether
rounding was away from zero.

2. Division Dy zero produces an infinity resutt with a sign equal to the
exclusive-or of the signs of the operands when Divide By Zero Exception is
masked.

. Applies fo division of X by Y producing exireme denormalization or
underflow when Underflow Exception is masked..

3
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Syntax
Forms:

Operands:
Operafion:

Status:

Excepftions:

Zero/Infinity:

Notes:
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Free Floating Point Register FFREE
FFREE  (<DST»)
FFREE <Register

Inst Source Operand Encoding Cycles
[FFREE [ 80-Dit Register [ SDD] 11000 REG | [ 5 )

The desfination register tag is changed o empty. The contents of the
register arg unaffecied.

Result of Instruction C3 C2 Cl CO
lUnconditional: U T u T o T U]
Type Mode Result S P U O 2 D |
None [ N/A | N/A -1 11
None.
Nong.
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FINCSTP Increment CX-83387 Stack Pointer FINCSTP

Syntax; FINCSTP

Forms: FINCSTP

Cperands: Inst Source Operand Encoding Cycles
[FINCSTP] None [sDo] 1310101 [ 75 ]

Operatian:  The CX-83587 data register stack pointer is Incremented modulo 8. The
result of incrementing SP=7 Is SP=0,

Status: Result of Inslruction C3 C2 Cl co
[Unconditional: [ v Tv T 01 u 7]

Exceptions: Type Mode Result S P U Q Z D |
[ None [ NA_ ] N/A -1 1-1-1

Zero/Infinity:  None,

Notes: This instruction has no effect on any data register's contents or the Tag
Word.

35
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Syniax;

Forms:

Operands:

Operofion:

Status:

Exceptions:

ZerafIinfinity:

Nofes:
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CX-83587 Initialize FINIT
FINIT
FINIT

Inst Source Cperand
[FINT_ TNone

Encodin Cycles
[SDB]1T100011 | | 5 ]

The CX-B3587 is set to its resat condition, The CX-83587 Mode Conirol
Reglster is set 1o $037F 14, the CX-83%87 Status Register is reset to 0000,
and cll data registers are marked empty (Tag word=5FFFF).

This action sets Rounding ¢conirod 10 ‘round 10 ngarest or even® (RC=00},
Precision control 1o 64-bit extended precision (PC=11), and the Tep of
Stack register number to zero (S5%=000). All exceptions are cleared (=0), all
condition codes are clearad (C-C3=0), and ali exceptions dre masked
=

This instruction differs from a hardware reset by setting MCR bit 0 {Invalid
Exception Mask) to 1 and Status Register bils 7 & 0 (Error and Invalld
Exception) to 0.

Result of Instruction C3 c2 C1 C0
funcondHional: [ o T o | o | o 1]
Type Maode itesult S P U O Z D I

None L NAa ] N/A JoJoJojo]oJoTo]
Naone.
None.
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Syntax:

Foms:

Opemands:

Cperatlon:

Startug:

Exceptions:

Zero/Infintty:

Notas:
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Load CX-83587 Register FLD

FLD ((<DST>,)<SRC>)

FLD <TOS>,<Memory>

FLD <TOS>, <Register>

ingt Source Operand Encoding Cycles

FILD 16-bif Integer SDF [MD 000 R/M [SiB,DISP 7
FILD 32-bit Integer $DB {MD Q0Q R/M | SiB,DISP @
FILD o4-bit Integer SOF |MD 101 R/M jSIB,DISP i3
FBLD |16 dig BCD Int. $DF [MD 100 R/M |SIB,DISP kL]
FLO 32-bit Reql 509 [MD 000 R/M | SiB,DISP 12
FLD b4-bit Reait $DD|MD 000 R/M {SIB.DISP 16
FLD 80-bit Real 508 (MD 101 R/M | SIB.DISP 15
FLD Top of Stack 309 [ 11 000 REG 4

The source operand Is fetched and converted to extended precision
format if necessary. The operand is stored in the destination reglster. If

TOS 15 the destination, the S8 field of the Controf Register is pre-

dacremsanted modulo 8,

Result of Instruction C3 c2 C1 Co
Normai Execution: u U 0 U
Register Emcr; Dest. Reg Full u U i 4]
Source Reg Empty ] U 0 1]
Type Mode Result S P C Z D |
Precision NfA N/A
Underflow N/A N/A,
Qvearflow N/A N/A
Div by Zero N/A N/A
Denormat’ Masked Denom Used - -y-11]-
Unmasked Trap/Abort - =111 -
Invalid Op! Masked QINGN - - -1
Unmasked Unaltered - - -1
Register Error Masked QNaN 1 - 1
Unmasked Unaftered 1 - -
OP1 Result OP1  Resuft
+0 +0 +oo +oo
-0 0 -o0 ~2a

1. Denomnal and invalid exceptions cannot occur as o result of FLD 80-kit
real or FLD <reg> instructions..
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FLD1 Load Floating Constant= 1.0 FLD1

Syntax: FLD1

Forms: FLD1

Operands: Inst  Source Cperand Encoding Cycles
[FLDY | 8C-bit Intemal [S09] 11101000 [ 4 ]

Operation:  The 8C-bit extended pracision constant one (1.0) is pushed onto the Stack.

FasiMath™ 83587 User Manuat

Status: Result of Instruction C3 Cc2 Cl CO
Normal Executlon: 1] U 0 U
Register Emor: Dest. Reg Full U U 1 u
Exceptions: Type Mode Resutt 5 PUC Z D |
Precision NfA N/A
Underflow N/A N/A
Overflow N/A N/A
Div by Zerc N/A N/A
Denormai N/A N/A
Invalld Cp N/A NfA
Register Error: Masked QNaN 1T1-1-1-7-1-11
Unmasked Trap/Abort TP-b-1-1-F-1t

Zero/Infinity:  None.

Notas: None.
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Syntax:
Forms:

Operands:

Operafion:

Status;

Exceplions

Zera/Infinity:

Notes:
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Load CX-83587 Mode Controt Register FLDCW
FLDCW <SRC>
FLDCW <Memory>

inst Source Operand Encoding Cycles
[FLDCW [ 2 Bytes [SDS[MD 10TR/M JSIBDISP ] 4 ]

The CX-83387 Mode Control Register is loaded with the contents of the
specified memaory location, Note that exceptions indicgiad in the Status
Register due to previous operations mQy cause an ERROR# trap sequence
if the corresponding mask bit in the MCR is set to 0 by this instruction.

Result of Instruction C3 C?2 Ch C0
|Ungonditional; | U T v [ u [ u'7
Type Made Result s P U O ¢ i
| None | NA 1 N/A - 0-1-1-1-1
None.
None,
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FLDENV Load CX-83587 Envirenment FLDENV

Syntone FLDENY <SRC>

Forms: FLDENV <Memory>

Operands: Inst Source Operand Encoding Cycles
[FLDENV] 14 cr 28 Bytes [SD9IMD 100R/M [SBDISP | 22 |

Operation:  The CX-83587 "Ervironment” s loaded from the memory location specified.
The *Environment" consists of the Made Control Word, the Status Regisier,
ond the Tag Word which are loaded into the CX-83387. The "Environment”
also includes the CX-83587 Instruction Pointer and the CX-83587 Data
Pointer which are loaded into 80386 CPU registers during execufion of this
instruciion.

The formal of the "Environment” dato structure is dependent on the
operating mode of the 803846 CPU and the operand size In effect.

Loading an "Environment* that contains a Status Register field with an
exception indicated and an MCR with that exception enabled causes an
ERROR# trap sequence when the nexd WAIT or exception checking CX-
83387 ingtruction is executad.

The ERROR# signal is unconditionally de-asserfed while the "Environment”
dota s loaded. If the newly loaded "Environment” calls for an exception
trap. ERROR# will be asserted upon completion of the "Environment” data
transfer. A subsequent WAIT or exception checking instruction wil
execute afrop sequence.

32-bit Protected Mode: 31 15 0
Reserved Mode Control Word
_ Reserved Stafus Waord
Reserved Tag Word
Instruction Pointer Offset
00000 | Opcode(100) | Code Segment Selector
Data Operand Offset
Reserved [ Operand Seg Selector
32-bit Real Mode: 31 15 0
Reserved Mode Control Word
Reserved Status Word
Resewved Tag Word
Reserved Instruction Pir{15:0)
0000 | instruction Pr31:16) [ 0] Opcode(16:0)
~___Reserved | Operand Pir(15:0)
0000 | Operand Pir(31:16) 10000 ] 0000 | 0000 |
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FLDENV Load CX-83587 Environment FLDENV

16-bit Protected Mode: 15 0
Mode Control Word
Status Word
Tag Word
Instruction Ptr Offset
Code Segment Selector
Data Operand Offset
Cperand Seg Selector

14-bit Real Mode: 18 0
Mode Control Word
Status Word
Tag Word
Instruction Pr(15:0)
P(9:16) [ 0] Opcods(10:0)
Operand Pir(15:0)
DP(19:16) 0000 | 0000] 000G |

Status: Result of Instrucilon C3 C2 Ci CO
[Looded from Memory: I T M T M T ™ ]
Exceptions: Type Mode Result S PUO Z D |
loaded | N/A ] N/A MIM[M[MIM]MTM]

Zerofinfinity:  None.

Notes: None.
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FLDL2E

Synfax:
Forms:

Operands;

Operation;

Status:

Exceptions:

FasMath™ 83587 User Manuat

Load Floating Constant= Loga(e) FLDL2E
FLDLZE
FLDL2E
Inst Source Operand Encoding Cycles
{FLDL2E 1 80-bit Const. T3509] 11 101gic 1 [ 7 1]

The BO-bit extended precision constant oppreximating Logs(e) is pushed
onto the Stack. The constani is rounded according to the RC mode in

affect,
Result of lnstruction C3 C2 C1 Cao
Normal Execution: U U o U
Register Emor: Dest. Reg Full U U ] U
Type Mode Resuit S PU O Z O |
Precision N/A NYA
Underflow NiA N/A
Overflow NfA NSA
Div by Zero N/A N/A
Denormal N/A N/A
nvalld Op N/A N/A ]
Register Eror: Masked QNaN 1 -1 1-
Unmasked Trap/Abort 1 - -1- 1

Zerofinfinity:  Nong.

Notas:

Nane.
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Syntow:
Forms;

Operands:

Operation:

Status:

Excepiions:

2ero/Infinity:

Notes:

Fastath™ 83587 User Manual

Load FHoating Constant= Log2(10} FLDL2T
FLDL2T
FLDL2T
inst Source Operand Encoding Cyclas
[FLDL2T }BO-bit Const. 15D9] 11101001 | 8 |

The 80-bit extended preclsion constant approximating Leg2(10) is pushed
onto the Stack. The constant is rounded according to the RC mods in

effect.
Result of Instruction C3 C? C1 CO
Normal Execution: U U 0 u
RegisterError:  Dest, Reg Full U U 1 U
Type Mode [Result S PUO 2 DI
Precision N/A N/A
Underlow N/A N/A
Qverflow NfA N/A
Div by Zeio NfA NJA
Denormai N/A N/A
Invalid Op N/A N/A
Register Eror: Masked QNaN 1T{-}1-1-1- i
Unmasked Trap/fAbort Yi-1-1-1- 1
Nona,
MNone,
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FLDLG2 Load Floating Constant= Log10(2) FLDLG2

Syntax: FLDLG2

Forms: FLDLG2

Cperands: Inst  Source Operond Encoding Cycles
[FLDLG2 [ 80-bit Const. [30°] 11101100 | 1 a1

Cperaiion:  The 80-bit extended precision constant approximating Log 10(2) Is pushed
onto the Stack. The constant s rounded according to the RC mode in

effect.
Status: Result of Inslruction C3 C2 C1 CO
Normol Execution: U U 0 U
Register Error: Dest, Reg Full u u 1 [y
Exceptions: Type Mode Resuft S PU O Z D |
Precision N/A N/A
Underflow N/A N/A
Overflow N/A N/A
Div by ZerG N/A NfA
Cenormal N/A N/A
Invalid Op N/A N/A
Register Emor: Masked QNaN T -1-t-3-1-11
Unmasked Trap/Abort T{-4-1-1-1-11

ZerofInfinity:  None.

Notes: None.
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FLDLNZ2 Load Foating Constant= Ln(2) FLDLN?2

Syntax; FLDLN2

Forms: FLDLN2

Operands: Inst Source Dperand Encoding Cycles
[FIDIN2 ] 80-bif Const. [ SDQ] 11101101 | |6

Operation:  The 80-bit extended precision constant approxdimating Ln(2) is pushed
onto the Stack. The constant is rounded according to the RC mode in

effect.
Status: Result of Instruction C3 C2 Cl CO
Norme! Execution: U U 0 U
|Register Emor: Dest. Reg Full U U 1 U
Exceptlons: Type Mods Result S PU O Z D
Precision N/A N/A
Underfiow N/A N/A
Overfiow N/A N/A
Div by Zero MN/A N/A
Denormal NFA N/A
invaiid Op N/A N/A
Register Error: Masked QMNaN Th-4-f-1-7{-17
Unmasked Trap/Abog Ti-1-1-1-1-11

Zero/infinify:  None.

Notes: None.
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FLDZ

Syntooe
forms:

Cperands:

Operation:

Status:

Exceptions:

Load Foating Constant=0.0,

FLD2
FLDZ

Inst Source Operand

Encoding

Fashath™ 83587 Usar Manual

FLDZ

Cycles

[FIDZ [ 8Gbit Const.

[spef 11101110 ]

4]

The 80-bit extended precision constant zero (0.03 Is pushed onto the Stack.

Result of [nstruction 3 C2 Cl Co
Normai Execution: 1] U 0 u
Register Emon Dast. Reg Full U U 1 u
Type Mode Resgult S P U O Z D |
Precision N/A N/A
Underflow N/A N/A
Overflow N/A N/A
Div by Zero N/A N/A
Cenormal N/A N/A
Invalld Qp N/A N/A
Register Error: Masked QNalN 1]-|- - 11
Unrosked TrapfAbort 1 - -1

ZerofInfinity:  None,

Notes:

None.
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FMUL

Syntex:

Forms:

Operands:

Operation:

Status:

Exceptions:

FasMath™ 83587 User Manual

Floating Point Muttiply FMUL

FMUL{P) {(<DST>,}<SRC>)

FMUL <T05> <Memory>

FMUL  <TOS>,<Reglster>

FMUL(P) <Register>,<T0S5>

Inst Source Operand Encoding Cycles

FMUL [ 16-bit Integer 5DE | MD 001 R/M]8IB.DISP 14
FIMUL | 32-bt Integer SDA| MD 007 R/M|SIB.DISP 18
FMUL | 32-bl Real 308 | MD QT R/MISIB.DISP 18
FMUL | 44-bit Real $DC| MD 001 R/M| SIB.DISP 22
FMUL | BO-bit Register $DBT 11001 REG 0
FMUL | Tap of Stack SDC) 11001 REG i0
FMULP | Top of Stack SDE} 11001 REG 10

The source and desiinotion operands are feiched. The source is
converled 1o extended precision formot if necessary. The operands Qre
muitiplied and the result s normalized and rounded according to the RC
mode In effect of the precisian specified by the PC mode bits. The result is
stored in the destination register. When tha "pop” forn is used, the fop of

stack is popped.

1

Result of Instruction C3 C2 Cl CO
Norrnal Executian: 1 U 0 ]
Register Emor:  Source Reg Empty ] U 0 U
Type Mode Resutt S O 7L D |
Precision Masked Rounded - -
Unmasked Rounded - - -0 -

Underfiow Masked Dencmn/Zero
Unmasked | Round & Scale

Q) P ]

Unmasked Ungitered

Overflow Masked T*(oa) - |- 11-1-
Unmasked | Round & Scale - 1 -
Div by Zero NfA NIA

Denomal Masked | DenomuUsed |- | - T “

Unmasked Trop/Abort - - 11]-

lnvatid Op Masked QNalN - |- - -t

Unmosked Unaltered - - - 1

Register Emor: Maskad SNaN 1 - - -

1
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FMUL Fioating Point Muttiply FMUL
ZerofInfinity: OP1  OF2 Result OP1 OP2 Result

+0 +0 +0 +oo +oo oo

0 {0 0 b | e |

0 +) -0 o teo -0

4]0 +0 wo | o | 4o

+X +0 +0 +o3 +X o

+X 0 -0 +oo -X oo

-X +D 0 ~ta +X =0t

X -0 +0 -0 -X =

+X +Y +02 +oo +0 Inv, Op.

) | -y -02 +o | 0| Inv.op.

X | o4y -02 ~ | +0 | Inv.Op.

X | v +02 w | 0| mnv.op
Notes: 1, After a Precision Exceptlion the "C1° status bit indicates whather

rounding was away frem zerg.

2. For cases in which X times Y produces extreme underflow and
Underflow Exception is masked, the result is denomalized to zero,
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FNOP

Syt

Forms:

Operands:

Qperation:

Status:

Exceptions:

Zero/Infinity:

Notes:

FashMath ™ B3587 User Manua!

No Operation FNOP
FNOP
FNOP
Inst Source Operand Encoding Cycles
[FNOP_| None [sDO[11 016000 | [ a |

No operatlon Is perfomrned in the CX-83387.

Result of Instruction C3 C? Cl CO
[Uncondttionat: T v 1t u [ v {u |
Type Mods Result P U O Z D 1 §
[ None | NA | N/A - 1-10-1-1-1
None.
None.
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FPATAN Function Eval: Tcn‘l(z) FPATAN

Syntax: FPATAN

Forms: FPATAN

Operands: Inst Source Operand Encoding Cycles
{FPATAN] Top of Stack [spo] 11170011 [ 90127 |

Operation: The Top of Stack contains the fist source operand 00. The next to Top of
Stack conteins the second source oparand (y). The instruction computes

(@) in radians such that z= 1cm‘1(;—{). The result (2) is normalized and

rounded according to the RC mode in effact, The Top of Stack &0 is
popped. The value {2 reploces the contents of tha new Top of Stack (y).
The source operands (x) and (y) are unrestricted in range.

The result () falls in the range -x <z < +1 according to the following table;

Sgnty)  Sgn(x) fl Result
T
+ + <] O< z< 2
+ + > L3 z< X
4 2
+ - =1 T o E
2 4
3n
+ - <] T< Z< 1
T
- + <] 0> z> 7
T i
- + > 17 3
- - >1 X > 2> E
2 4
- - <] Lz>
4
Status: Resulf of Insiruction C3 C2 c1} Co
Normal completion: u U U
Register Emor.  Source Reg Empty U U 9] U
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FPATAN Function Eval: Tan‘1(¥) FPATAN
Exceptions: Type Mode Rasult 5 P U O Z D |
Precision Masked Rounded -1 i- |- -
Unmasked Rounded -1 k-1
Underflow Masked Denom/Zero |- [YP1Y-]-1-¢%-
Unmasked | Round &Scale |- [- |1 ]-[-1}-1-
Overflow N/A N/A
Div by Zero N/A N/A
Denormal Masked DenomUsed [-1-]-1-f-[11)-
Unmasked Trap/Abort -1-1-1-1-111-
invalid Op Masked QNaM -1-1-1-1-1-]1
Unmasked Unaltered -t -]-1-11
Register Eror: Masked QNaN Tp-1-1-1-1-11
Unmasked Unatered 11-1-1-1-1-11
ZerofInfinity: ¥ X Resutt
y=+0 | +eezx24+0j z=+0
y=-0 | +a2xz+0| 2=0
=40 | ~eoxx<-0 Z= 47
y=-0 | -egxg0 Z=-1
y>+0 x=0 z= +T2—E
y > +0 X = +oa z=+(
y > 40 X =-c0 Z=+r
y<-0 =0 = %
y<-{ X = 4oo z=-
y<-0 X= oo Z=-1
T
Y =4oo | —eo <X toe Z—+§
_ _ )
Y = 4o X = +ea I=+7
Y =t X = -ea Z= +?E
4
- - _
Y = ~on 2 L K < oo 2= 2
¥ = oo X = +eo 2= =
]
4
Notes: 1. After a Precision Exception the "C1" stalus bif indicales whether

rounding was away from zero,
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FPREM

Syrntax:
Forms:

Qperands;

Operation:

Status:

Exceptions:

FasMath™ 83587 Ussr Manua!

Floating Point Remainder (NON-EEE) FPREM
FPREM
FPREM
Inst Saurce Operand Encoding Cycles
[FPREM _ [TopofStack  [SDe] 11 111000 | [ a8 |

The Top of Stack contalns the source operand (0. The next to Top of
Stack contains the operand {¥). The remainder () is calculated such that

z=x - y*qwhere () Is the quotient g= éob‘rained by chopping the exact
valua toward zero. The result (2) is replaces the contents of the Top of

Stack.

FPREM will reduce the exponent of the argument () by 63 or mora in
each pass. The C2 status bif Indicates whether the result hos been
reduced completaly, L.e., whether 1zl<lyl. When completely reduced,
the quotient (q) modulo 8 may be read from the condition register.

Result of Instruction C3 c2 C1 C0O
Reguction incomplete: 0 1 1) 0
Reduction Complete:(gmods= 0 Q 0 0 Q

1 0 C 1 Q
2 1 0 4] Q
3 1 Q 1 0
4 0 0 0 1
5 0 ) 1 1
& 1 Q 0 1
7 1 g 1 1
Register Emor: Scurce Reg Empty u U 1) u
Type Mode Resutt S uo 2 D |
Precision N/A N/A
Underfiow Masked Danorrmnal - - - |-
Unmasked | Round & Scale 1 - - |-
Overflow N/A N/A
Div by Zero N/A N/A
Denormal Masked Denorm Used -l-1- 11
Unmasked Trap/Abort - - |- 1 -
invalid Op Masked GINaN - = l=-q1-1-1|1
Unmasked Unagltered - = l-1-1-17
Ragister Emor: Masked halN 1 - -1- 11
Unmaskad Unaltered 1 - - -1
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FPREM Floating Point Remainder (NON-IEEE) FPREM
ZerofInfinthy: X Y Result

x=0 y=01] Invalid Op.

xx0 y=0 | Invalid Op.

x=-0 y#0 0

x=+0 ty=01 0

X=vo - Invalid Op.

o Y € 4oe | Yoo xwag=0

Notes: The sign of the remainder is the same as the sign of (3. If (y) evenly
divides () the remainder is zero,
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FPREM1

Synfa:
Forms:

QOpeands:

Operation:

Siatus:

Exceptions:

FasMath™ 83587 User Manua!

Floating Peint Remainder GEEE) FPREMI1
FPREM]1
FPREM1
Inst Source Operand Encoding Cycles
[FPREM1 JTop of Stock [$D9] 11110101 | [ 49 |
The Top of Stack contains the source operand (%), The next to Top of

Stack contalns the operand (y). The remainder ) 1s calculoted such that
. : % . .
z= x - y*'q where (@) is the quotient g= v obtained by raunding the exact
value to nearest/even. The result (z) replaces the contents of the Top of
Stack. This instruction is compatitle with the IEEE 754-1985 specificotion.
FPREM 1 wili reduce the exponent of the argument () by 43 or more in
each pass. The C2 status bit indicates whather the result has been
recduced completely, i.e., whether 1zl <1 %I‘ When completely reduced,
the quotient () modulo B may be read from the condition register,

Result of Inshruction Ca C2 C1 Co
rReduction Incomplete: 0 i 8] Q
Reduction Complete:(gymodé= 0] Q 0 0

1 0] 0 1 0
2 1 0 0 0
3 1 0 1 0
£ o 0 0 1
5 o] o 1 1
] 1 0 0 1
7 1 Q ] 1
Register Eror Sourcse Reg Empty U u 8] u
Type Mode Resul 5 P U O Z D |
Precision N/A MNSA,
Underfiow Masked Denormci -l-1-1-1-1-1-
Unmasked | Round &Scale |- [ -1 |-1-1]-]-
Overflow N/A N/A
Div by Zero N/A MNIA
Denormal hMasked Dencrm Used N RN R R
Unmasked Trap/Abort -l -F-11]-
Irvalid Op Masked SINaN S BN BN N RN R
Urrnasked Unattered S l-t--)-]-0
Reglster Error: Masked QNaN T-1-1-F-1-11
Unmasked Unaitered T1-1-1-F-1-1¢%
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FPREM1 Floating Peoint Remainder (IEEE) FPREM?1
Zero/infinity: Y Result

x=0 y=0| invalid Op.

x#0 y=0} Invald Op.

=-0 | y=0| 0
x=+0 | y=0| +0
X = o - invalld Op.
X<+l Y=oo| Xq=0

Nofes: The sign of the remainder s nof necessarly ihe same as the sign of ).

If (y) evenly dividas (x) the remainder is zerc.




FPTAN

Syntax:
Forms:

Operands;

Operation:

Status:

Exceptions:

Zerofinfinity:

Notes:

FasMath™ B3587 User Manual

Function Eval: Tan() FPTAN
FPTAN
FPTAN
tnst source Qperand Encodin Cycles
[FPTAN  TTopofStack  [3D9[ 11110010 | 582 ]

The Top of Siack contains the source opsrand (x). The instruction requires
00 in radians and returns (y) such that y=tan(x), The rasult (y) is noimolized
and rounded gccording to the RC modse in effect. The value () replaces
the cantents of the Top of Stack. The value 1 ks pushed onto the slack info
a new Top of Slack register. The source operand (x) must be in the ronge
Ixl <263,

|

Result of Instruction C3 C2 Cl CO
Incomplete Reduction of (x): u ] a U
Normal completion: U 0 0 U
Register Emor:  Dest Reg Full U U 1 U

Source Reg Emipty U U 0 U
Type Mode Result S P UOC Z D |
Precision Masked Rounded -1 - - |-
Unrmasked Rounded -3 --1-1-1-
Underflow Mosked Denom/Zero AN -
Unmasked | Round & Scale ARERE -
Overfiow N/A N/A
Div by Zero N/A NfA
Denormat Masked Denom Used SO I A I R B
Unmasked Trap/Abort I EREEREE
Invalid Op Masked ONaNZ 1. - -0
Unmasked Unaltered -1 -1-17
Register Error: Masked QNaN2 T-F-1-1- 1
Unmasked Unaftered 11-1-1-1- i
X Resut
+C y=-+0
-0 y=-0
+oa Invalid Cp.
w0 invalid Op.

1. After a Precision Exceptian the “C1* status bit indicates whether
rounding was away frorn zero.

2. The @NaN replaces bath (x) and ().
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FRNDINT Round to Integer FRNDINT

Syntax: FRNDINT

Forms: FRNDINT

Operands: Inst Source Operand Encoding Cycles
[FRNDINT [TopofStack  [3De] tiim100 | [ 6 1

Fashdath™ 83887 User Manua!

Operation:  The contents of the Top of Stock are rounded o an infeger. The rounding
aperation to be performed is specified by the RC mode bits of the contral
word.

Status: Result of Instruction C3 C2 Cl Ca
Normai Execution: Round Down u U 0 U

Round Up U U ! U
Register Emor; Source Reg Empty U U 0 U
Exceptions: Type Maode Result S oz D |
Precision Masked Rounded - - l-1-1-
Unmasked Rounded - -0
Underflow N/A N/A
Overflow N/A N/A
Div by Zero NfA NfA
Denormal Masked Denorm Used - -] -
Unmasked Trap/Abxon - -1-i11-
Imvalid Op? Maosked QNaN 0 - -
Unmasked Unatiered 0 - -1
Register Emor: Masked N 1 -1-1- 1
Unmasked Unaltered 1 - - 17
ZerofInfinity: TOS Result
+ +
0 -0
+oo +o0
Notes: 1. If TOS contgins on unsupported, the Invalid Exception is caused.
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FRSTOR Load CX-83587 Environment & Registers FRSTOR
Syntan: FRSTOR <D5T>

Forms: FRSTOR <Memory:>
Cperands; inst Source Operand Encoding CycCles
[FRSTOR |94 or 108 Bytes | SDD| MD YOOR/MJSIBDISP [ 135 |

Operation:  The CX-83587 ‘Environment” and the CX-83587 registers are loaded from
the memory location specified. The “Environment” consists of the Mode
Control Word, the Status Register, and the Tag Word which are loaded
into the CX-83587. The "Environrment” also includes the CX-83587
Instruction Pointer and the CX-83587 Data Pointer which are loaded into
80384 CPU registers during execution of this instruction.

The format of the data structure saved in memory Is dependent on the
operating mode of the 803846 CPU and the operand size in effect. See
FSAVE for complete details,

Restordng an “Environment” that cantains a Status Register field with an
exception indicated and an MCR with that exception enabled couses an
ERROR# trap sequence when the next WAIT or exception checking CX-
83587 instruction is executed.

The ERROR# signal s unconditionally de-asserted while the "Environment™
and reglster data is loaded. if the newly loaded "Environment” ¢alls for an
exception trap, ERRORF will be asserted upon completion of all data
fransfers. A subsequent WAIT ar exception checking instruction will
execute Q frap sequence.

The CX-83887 registers are loaded from the 80 consecutive byte memory
locations following the "Environment” regardiess of the 80386 mede or
data size in effect.

Status: Result of Instruction C3 C2 C1 CO
|Loaded trom Memory: I M I M T M T ™ 7]
Exceptions: Type Mode Result PUOC 2 D! 8§
loaded | N/A ] N/A IMIM[MIMIMIM]M ]

Zergfinfinity:  None,

Notes: None.
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FSAVE Save CX-83587 Environment & Regisfers FSAVE
Syntax: FSAVE <DST>

Forms: FSAVE <Mermory>

Operands: Inst Dest Operand Encoding Cycles

[FSAVE |94 cr 108 Bytes | SDD[MD NOR/M [SBDISP | 142 |

Operation;  The CX-83887 “Enviropment” and the CX-83587 registers are saved 1o the
memory location specified. The "Environment” consists of the Mode
Caontrol Word, the Status Reglster, and the Tag Word from the CX-83587
and the CX-83587 Instruction Pointer and CX-83587 Data Pointer from ihe
80386 CPU internal registers.

The CX-83887 is set fo its condition following an FINIT, The CX-83587 Maode
Confrol Register is sef ta $037F14, the CX-83587 Siotus Register is reset 1o
$0000, and ol data registers are marked empty (Tog word=SFFFE),

This action sets Rounding control to "round to nearest or even” (RC=00),
Precision confrol to &4-bit extended precision (PC=11), and the Top of
Stack register numbar to zero (SS5=000). All exceptions are cleared (=0), o
condition codes are cleared (Cp-Ca=0). and all exceptions are masked
(=1

This Instruction differs from a hargware reset by seHing MCR bit O (nvalid
Exception Mask) ta ) and Status Register bits 7 & 0 (Error and invalid
Exception) to O,

The format of the "Environment* data structure 1s dependent on the
operating made of the 80386 CPU and the operand size in effect, See
below for camplete details. The CX-83587 data registers are saved to
consscutive mearmory iocations foliowing the “Environment” block
regardless of the B0386 mode or doja size in effect.

Status: Resuit of Instruction C3 C2 Cl 0
[Uncondifionat: .o T o [T o J o
Exceptions: Type Mode Result S PUOCG Z D

None | N/A ] N/A JoJoJojofo]d IO_!

ZerofInfinity:  None.

Notes: None.
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FSAVE Save CX-83587 Environment & Registers FSAVE
32-bit Protected Mode: 31 15 0
Reserved Mode Control Word 00
Reserved Status Word 04
Ressrved Tag Word 08
Instruction Polnter Offse’ oC
00000 [ Opcodelio®) | Code Segment Selector | 10
Data Operand Offset 14
Reserved [  Operand Seg Selector | 18
RO Signfficand(31:0} 1C
RO Signfficand(63.32) 20
R Significang(15:0) Bl RO Exponent 24
R1 Significand(47:16) 28
S R1 Exponent | R1Significand($3:48) 2C
R2 Significand(31:0) 30
R2 Significand(63:32) 34
R3 Significand(15:0) E] R2 Exponent 38
R3 Significand(47:14) ac
5 R3 Exponent |  R3Significand(63:48) 40
R4 Significand(31:0) 44|
R4 Significand(63:32) 48
R5 Significand (15:0) ki R4 Exponent 4C
RS Signiflcand(47:16) 50
S R5 Exponent [R5 Significand(63:48) 54
Ré Significand(31:0) 58
Ré Significand(63:32) 5C
R7 Significond(15:0) Bl R4 Exponent &0
R7 Signiflcand(47:16) 64
S [ R7 Exponent [ w7 Significand(63:48) &8
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FSAVE Save CX-83587 Environment & Registers FSAVE
16-bit Protected Mode: 15 o]

Mode Control Word 00

Status Word 02

Tag Word 04

Instruction Pir Offset 06

Code Segment Selector 08

Data Operand Offset 0A

Operand Seg Sslector oC

RO Significand(15:0) CE

RO Significanad(31:18) 10

RO Significand({47:32) 12

RO Significand($3:48) 14

5] RO Exponent 14

Repeat foriR1 18

Repeat for R2 22

Repeat for R3 2C

Repeat for R4 &

Repeat for RS 40

Repeot for Rb 4A

R7 Significand(15:0 54

R7 Significand(31:16) 56

R7 Significand(47;32) 58

R7 Significand(63.48) 5A

5| R7 Exponent 5C
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16-bit Real Mode:

Save CX-B3S87 Environment & Registers

Fastath™ 83887 User Manual

FSAVE
15 0
Mode Control Word 00 |
Status Word 02
Tag Waord 04
Instruction Pir(15:0) 06
IP(19:16) ] 0] Opcode(10:0] { 08
Operand Pr(15:0) 0A
DP(19:16)] 0000[ 0000] 0000Y OC
RO Significand(15:0) OE
RO Signifficand(31:16) 10
RO Signiticand(47:32) 12
RO Significand(63;48) 14
s] RO Exponent 16
Repeat for R1 18
Repeat for R2 22
Repedf for R3 2C
Repeat for R4 36
Repeat for RS 40
Repeat forRS 44
R7 Significand(15:0} 54
| R7 Significond(31:14) 56
| R7 Significand(47:32) 58
R7 Significand(63:48) SA
S R7 Exponent 5C







FSCALE

Nates:
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Floating Multiply by 2P FSCALE

1, After a Precision Exception the "C1° status bit indicates whether
rounding was away from zerg.

2. Inthe event of "mossive” over/underflow in which exponent adjustment
by -/+ 24,576 does not yield a normal resuft, the instruction returns a signed

= Qr 2870 respactively.




FSIN

Syntax:

Foms:

Cperands;

Operation:

Status:

Exceptions:

Zero/Infinity:

MNotes:

Function Evaluation: Singe).

FSIN
FSIN
Inst Source Cperand Encoding Cycles
[FSIN [TopofStack  [$DR] 11111110 | I 563 ]

The Top of §tack cantains the source operand (0. The instruction requires
{4 In radians and retumns () such that y= sin(x}. The result ¢y} is nosmalized
and rounded according to the RC mode In effect, The value (y) replaces
the contents of the Top of Stack. The source operand () must be In the

range x| €203

Result of Instruction

FasMath™ 83587 User Manual

FSIN

C3 C2 Ci C0
Incomplete Reduction of (x): U ] 0 U
Normal completion: u 0 0 U
Register Emor.  Source Reg Emply u U 0 U
Type Mode Result 3 P U O Z D)
Precision Masked Rounded -1 |- -1-1-
Unmasked Rounded 1- -1-
Underflow Masked DenomfZero |- |1 |1 ~ -
Unrnasked 1 Round & Scaole - |1 - -]
Overflow NfA MN/A
Div by Zero N{A N/A
Denormal Masked Dencmn Used -1~ 1
Unmasked Trap/Abort - - 1] -
Invailid Op Masked QNaN - - - 11
Unmasked Unaltered -1-1- - 1-11
ReglsterEmor. | Masked QNaN Te-1- =1-11
Unmasked Uncitered YE- |- - 1-11
X Resutt
40 +{
-0 -0
+oo Invalid Op.
-0 Invalld Op.

1. Afier a Precision Exception the "C 1" status bit Indicates whether
rounding was away from zera,
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FSINCOS  Function Eval: Sintx) & Cos(x) FSINCOS

Syntax: FSINCOS

Forms: FSINCOS

Operands: inst Source Operand Encoding Cycles
[FSINCOS [TopofStack  [sDe] 11111001 [ [ 5104 )

Qperation: The Top of Stack contains the source cperand (X, Tha instuction reguires

Status:

Exceptians:

Zerg/Infinity:

Notes:

(¢ in radians and returns (v} and {2 such thot y= sin(x) and z= costx). The
results (y) & @ are normalzad and rounded according to the RC mode in
effect. The value (v) replaces the contents of the Top of Stack. The value
(z) is pushed onta the stack info a new Top of Stack register, The source

operand () must be in fhe range fx! < 263,

i

Rosult of Instruction C3 G2 Cl CO
Incomplete Reduction of (x): U 1 0 U
Normal completion: U 0 Q U
Register Error Dest Reg Full U u i u —ﬁ

L Source Reg Empty U U 1] U
Type Mode Resubi S P U O D |
Precision Masked Raounded -1 r-i- -
Unmaosked Rounded 1{-1- - |-
Undetflow Masked Denom/Zero -1 -1-
Unmasked | Round &Scale |- (- 1110 - - -
Overflow N/A N/A
Div by Zerc NSA N/A
Cenormal Masked Denom Used -~y 11 -
Unmasked Trap/Abort == - 1] -
Invalid Cp Masked QNalN =y-1-1- -1
Unmasked Unattered -] - - 1
Regisier Error: Masked QINaN 1 - - -1
Unmaskad Unailtered 1T1-|- |- -1
X Result
+0 y=+{;z=+]
-0 y=-0;z=+1
tos irvvalid Op.
o Invalid Op.

1. After a Precision Exception the "C1

rounding was away from zerg.
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FSQRT

Syrtox:
forms:

Cperands:

Cperation:

Status:

Exceptlons:

Zero/infinity;

Notas:

FasMath™ 83887 Usar Manual

Floating Point Square Root FSQRT
FSGIRT
FSQIRT
Inst Source Operand Encoding Cycies
[FSGRT  [TopofStack  [SDO[ 11111010 | [ 25 ]

The cortents of the Top of Stack (x) are replaced by Yx. The resuit is
nomnalized and rounded according to the RC mode in effect at the
precliion specifled by the PC mode bits.

Result of Instruction C3 C2 ! co
Normgl Execution: u U Q U
Reglster Emon Source Reg Empty u U 0 U
Type Mode Result S P U O Z D |
Precision Masked Rounded - 11 - - -
Unmasked Rounded 1 - -l-]-
Underflow N/A N/A
Oveiflow N/A, N/A
Div by Zero N/A N/A
Denormal Masked Denomn Used - - - -V t-
Unmasked Trap/ Abort - - |- - Y-
Invalid Cp Masked NaN - - 1- N ER
Unrnasked Unaltered =-]- -1-
Register Emor: Masked GINaN ] - --11
Unmasked Unaltered 11-1- - -1
kS Result
+J +0
-0 0
<) Inval. Cp.
+oa +oo

1. After a Preciston Exception the *C1* status Dif indicates whether
rounding wos away from zero.
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FST

Syntax:

Forms:

Operands,

Operatian:

Status:

Exceptions:
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Store CX-83587 Register FST

FST{P) {<DST>)

FST(P) <Memory>

FST(P) <Reglster>

Inst Dest Operand Encodin Cycles

FIST(P) 14-bit Intager SDF | MDO1p R/M | SIB.DISP 1
FIST(R) 32-bit Integer SDB| MD G1p R/M | SIBDISP 13
FisTP 64-bit Integer SDF| MD 111 R/M | SIB,DISP 15
FESTP 18 digBCDInt. | SDF| MD 110R/M | SIB.DISP 65
FST(P) 32-bit Real $D9 | MD 0p R/M | SIB.DISP !
FST(P) 64-bit Real $DD| MDOIp /M | 81B.DISP 15
FSTP 80-bit Real S$DB] MD 111 R/M | SIB.DISP 17
FST(P) 8C-bit Register SOD| 11 01pREG 4

The source operand (0 is fetched frorn the Top of Stack and, if necessary.
converted to the destinotion data format and reunded according to the
RC mode In effect. The result s stored in the destination. When ihe "pop”
form Is used, the Top of Stack Is popped upon campletian,

The aperand is rounded to the widih of the destingtion according o the
RC mode specified. If the desiingtion type is 32-bit or 84-bit real and the
operand i5 zero, «», or Nal, the significand and the éxponent are
chopped and tronsferred Qs-is.

Result of Instruction C3 C2 cl) co
Normal Execution: U U 0 U
Register Eror: Source Reg Empty U U Q U
Type Mode Result S PUOZD |
Precision Masked Rounded -fV-q-1-1-1-
Unmasked Rounded Ti-1-1-1-
Underflow? | Masked Rounded -1-T - .
Unmasked Trap/Abort -l-f11-- -
Overflow? Masked Rounded - -tt-1-1-
Unmosked Trap/Abort - 11-1-
Div by Zero NFA N/A
Denormal N/A N/A,
Invaid Op3 | Mosked &NaN - - - -1
Unmaosked Trap/Abort -]-1- -1- 11
Register Eror: Masked QNaN Tp-1-5-1-1-11
Unmasked Trap/Abort Ty-1-1-}1-1-13
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FST

Zero/infiniy:

Notes:

Store CX-83887 Register

X Result
Empty Invalid Op.
NoN->Integer involid Op.
> nteger invalid Op.
| i »Int Range involid Op.

FashMath™ 83587 Usar Manual

FST

1. After a Precisian Exception the *C1° status bit indicates whether
rounding wos cwady from zero,

2. Exception can only occur when the destination operand s 32 or 64 it

real format.

3. Storing into an integer or BCD destination when the operand is of
greater magnitude than the destination format supparts proeduces ihis

exception.
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FSTCW Store CX-83587 Mode Control Register FSTCW

Syntax: FSTCW <DST>

Forrns: FSTCW <Memory>

Operands: Inst Dest Operand Encoding Cycles
[FSTCW | 2Byles [SD9[MDTVTIR/M]SBDISP [ 4 |

Operation:  The contents of the CX-83587 Mode Confrol Reglster ore stored into the
specified memory location.

Status: Result of instruction C3 c? [0} Co
|Uncondttionak: ] v T v Tu T u j
Exceptions: Type Mode Result S PU O Z D |
[ None | ™A [ NA -1 T-11

Zorafinfinity.  None.

Notes: None.
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FSTENV Load CX-83587 Environment FSTENV

Syntc FSTENV <DST>

Forms: FSTENV <Memory>

Operands: tnst Source Operand Encoding Cycles
[FSTENV { 14 or 28 Bytes [sDe] MDYIOR/M]SIBDISP | 17 |

Cperation: The CX-83387 ‘Environment” i saved to the memory location specified.
The "Environment” consists of the Mode Control Word. the Status Register,
and the Tag Word which are saved from the CX-83587. The "Environment'
also includes the CX-83587 Instruction Pointer and the CX-83587 Dala
Pointer which are saved from 803846 CPU registers during execution of this
Instruction,

The FSTENY instruction sets all the exception mask bifs of the MCR 1o 1
thereby masking all exceptions. This causes the ERROR# signol o be de-
asserted.

The FSTENY instruction is designed for use in exception handlers to help
analyze the exception candition. The format of the "Enviranment” data
siructure is dependent on the operating mode of the 80386 CPU and the
operand size In effect.

32-bit Protected Mode: 3 15 0
Reserved Mode Control Word
Reserved Status Word
Reserved Tag Word
Instruction Pointer Offset
00000]  Opcode(10:0) | Code Segment Selecter
Data Operand Offset
Reserved I Operand Seg Selector
32-bit Rect Mode: 3 15 0
Reserved Mode Control Word
Resernved Status Word
Reserved Tag Word
Reserved Instruction Ph(15:0
0000 | Instruction Piri31:16) — 10F  Opcode(10:0)
Reserved ] Operand Pr(15:0}
0000 | Operand Pir(31:16) ] 0000 [ 0000 | 0000
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FSTENV Store CX-B3S87 Enviranment FSTENV

16-bit Pratected Mode: 15 a
Mode Control Waord
Status Word
Tag Word

Insiruction Pir Offset
Code Segment SelectoL_‘
Dafa Operand Offset
Operand Seg Selector

16-Dit Real Mode: 15 0

Mode Control Word

Status Word
Tag Word

Ingtruction PHr{15:0)
iP(19:16) [ 0] _Opcode(10:0)

[Cperand Pir(15:0)
DP(19:16)] 0000 [ 0000] 0000

Staruys: Resuli of Instruction 3 C2 C1 0
Unconditionat: [ [0 [ v T v 7
Exceptions: Type Mode Result S PU O Z D i

[ None T WA | WA [--[-{J-1-1-]

Zero/Infinity:  None.

Notes: None.
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FSTSW Store CX-83S87 Status Register FSTSW

Syntax; FSTSW <DST>

Forms: FSTSW <Memory>

Operands: Inst Cest Operand Enceoding Cycles
[FSTSW |2 Bytes [$DD] MD 1T R/MISIBOISP | 4 ]

Operction:  The contents of the CX-83387 Stotus Register are stored into the specified
remory locatian.

Status: Result of Instruction C3 C2 C1 C0
[Unconditional: [ v T v T u T7u 1

Exceptions: Type Mode Resutt S P U O Z D |
[ None [ NA ] N/A -1 1-1-1-]

Zero/Infinity:  MNone.

Notes: None,
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FSTSWAX  siore CX-83587 Status fo AX FSTSWAX

Syntax: FSTSWAX

Forms: FSTSWAX

Operands: Inst Dest Operand Enceding Cycles
[FsTswaX [ 80386 AXReg ISDF] 11100000 | [ 4 ]

Opemtion;  The contents of the Cx-83887 Status Register are stored into the 80386 AX
register. The contents of the AX register may then be fransfered 1o the
80386 flaps with the SAHF instruction. The foliowing table shows how the
80384 condiflcnal branch instructions can be wsed to decode CX-83587
status reflecting the results of FCOM execution:

80386 Branch Result of FCOM  C3 C2 Cl Co
JA DST > 5RC 0 4; 0 #]
JB DST < SRC 0 0 0 1
JE DST = SRC } 0 0 0
JP Unardered 1 1 0 1
Stotus: Result of Instruction c3 C? C1 Co
[Unconditionat: [ J v T U [ U }
Exceptions: Type Mode Result S P U O Z D
None [ N/A ] Nea - T-1-0-T- 1141
Zerofinfinity:  None.
wotes: This instruction transfers the contents of the CX-83587 Status Register to the

AX register before B0ABS insfructlon execution may proceed,
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FSUB

Syntax:

Forrns:

Operands:

Operation:

Status:

Exceptions:
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Hoating Point Subiract FSUB
FSUB(RI(P)  ({<DST>}<SRC>)

FSUBI(R) <TCS>,<Memory>

FSUB(R) <TOS>,<Reg>

FSUB(R}{P) <Reg>,<TO5>

Inst Source Operond Encoding Cycles

FISUB 16-bit Integer SDE| MD 10r R/M | SIB.DISP 13
FISUB J2-bit Integer SDAj MD 10r /M | SiB,DISP 15
FSUB 32-bit Reql SD&1 MD 10r R/M | 1B, DISP 15
FSUB 64-bit Real SDC| MD 10r /M | SIB.DISP 19
FSUB 8G-bit Reglster SD8|( 11 10rREG &
FSUB Tap of Stack S$OC| 11101 REG o
FSUBR | Top of Stock $DC| 11100 REG é
FSUBP | 80-bHt Register SDE| 17101 REG )
FSUBRP | 80-bit Register SDE] 11 100 REG <)

The source and destination operands are felched. The source is
converted o extended precision format if necessory. The source operond
is subtracted from the destindtion and the result is normalized and
rounded according to the RC mode In effect at the precislon specified by
the PC mode bits. The result is stored in the destinotion register. When the
"pop’ form Is used, the top of slack is popped.

The “reverse’ form couses the destination operand to be subtrocted from
the source operand.

Result of Instruction c3 2 Cl co
Normal Execution: U U ] U
|Register Eror: Source Reg Empty u 1] Q U
Type Mode Resuft S PU O 2 D |
Precision Masked Rounded 1 -
Unmaosked Rounded - fpry--|-
Underflow Masked Denoim/fZero |- [Y i1 ]-]-
Unmasked | Reund &Scale |- |- [ 11 - |
Ovearflow Masked R{wa) - l- -
Unmasked | Round &Scale |- {- |- |1
Div by Zerp N/A N/A
Denormal Masked DenormUsed |- |-f-1- |- 13
Unmasked Trap/Abort -l l-f- -] -
Invalid Op Masked GINGN S RN AT I R R
Unmaosked Unaliered -y- - 1
Register Error: Masked QNGN Yi-1-4-1- T
Unmgsked Unaltered Tl-t-i-1- I
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FSUB Floating Point Subtract FSUB
Zaro/infintty: OP1-0P2  Result QOP1- OPZ  Result
) +0 R +o9 +oo nv. Op.
-0 -0 ([{0)] “eo - v, Op,
+0 -0 +0 4o ~c +
0 + o =0 Foo e
+X +X RO +eo X +oo
-X -X RO -oo X -ea
K -3 40
X +oo -0
Notes: Atter @ Precision Exceptian the "C1" status bit indicates whether rounding

wQs away from zero,
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FTIST - Test Top of Stack FIST
Syntax: FTST
Forms: FTST
Operands: Inst Dest Operand Encoding Cycles
[FIST | Top of Stack [5D9] 11100100 | [ 6 |
Operation:  The contents of the Top of Stack are compared to zera. The condition
code results are the same s those produced by the FCOM instruction
with the exception of detecting equality 10 0. The Top of Stack is the
destination and the constant zero is the source.
The resutt "unordered® is produced when the operand is NaN, unsuppoerted
or when Stack Fault occurs.
Status: Result of Insfruction C3 C2 Ci Co
Normat Exgcution; DST =0 0 0 o 4]
DST <0 0 0 0 1
DST=+0 1 0 0 0
DST=-0 1 0 1 0
Unorderad ] 1 0 ]
Register Emor Source Reg Empty U U 0 u
Exceptions: Type Mode Resutt PUOCZ DI §
Exceptions: Type Mode Result S PUOZ DI
Preclslon N/A N/A
Underfiow N/A N/A
CQverflow N/A N{A
Div by Zerg N/IA N/A
Denormal Masked DenormUsed |-|-1- -11]-
Unmasked | DenomUsed |- |- | - -11d-
Invalid Op! Masked Unaltered - - -1- 1
Unmasked Unattered -1- |- - ]
Register Error: Masked Unattered 11-1- -1-11
Unmasked Unaktered 1-|- -1-11
Zero/finfinity: DST Result
+0 =0
-0 =0
+on =0
] (0
Notes: 1. @NAN operands praduce the Invalld Exceptlan in this instruction.
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FUCOM

Syntax:
Forms:

Operands:

Operation:

Status:

Exceptions:
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Unordered Compare FUCOM
FUCOM(P) ({<DST>,)<SRC>)
FUCOMIP)(P) <TOS5> <Reg>
Inst Source Operand Encoding Cycles
FUCOM 80-bit Register | $DD] 11 100 REG 4
FUCOMP | B0-bit Register | SDDY 11 101 REG 4
FUCOMPH 8C-bit Register | SDA| 11101 091 4

The source operand is feiched and subtracted frorn the destination (Top
of Stack) and the condition codes are set according to the resulf. When
the “P" form is used, the Top of Stack is popped. Tha "PP* form ¢compares

the Top of Stack and the next to Top of Stack and causes two "pap”
operations upon completion.

This instruction has the same sffect as the FCOM Instruction except that it

does not cause the Invalid Exception when one of the operandsis a

QNaN.

The result “unordered” is produced when the operands are Nals,
unsupported or when Stack Fault occurs.

Result of Instruction C3 C2 C1 CO
Normal Execution: DST = SRC 0 0 0 g
DST < SRC G 0 0 1
DST = 8RC 1 0 0 1]
Unordered 1 i 0 )
Register Emor:  Source Reg Emply 1 i 0 1
Type Mode Resutt s PU O Z D |
Precision NSA N/A
Underflow N/A N/A
Overflow N/A NSA
Div by Zero N/A N/A
Denormal Masked Denom Used -l-t-b-1-111-
Unmasked | DenomUsed |- |-|-1-]-1[1
Invalicd Qp Masked Unordered --1- -11]-
Unmasked Ungitered - l-]-1- 11-
Reglster Ermor, Masked Unagrdered V- F-1-1-1-F1
Unmasked Unaltered 1]- -1-1-11




FUCOM

ZorofInfinity:

Notes:

None.
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Unordered Compare FUCOM

DST- SRC Resutt DST- SRC Result

+0 +0 = Feo +oa =

0| -0 = o | o -

+0 -0 = +oo - | DST=8RC

-0 +0 = -oo +ee | DET<SRC

+0 +X | DST<SRC | +ee X | DSI=SRC

-0 +X | DST<SRT | = X DST<SRC

+0 -X | DST>5RC X - | D§T=SRC

-0 -X | DST=8RC X +s2 | DSI<SRC
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FXAM Report Class of Operand FXAM

Syntax: FXAM

Forrms: FXAM

Operands: Inst Source Operand Enceding Cycles
[FXAM T 80bit Register [ SD9] 11100101 | [ 3 ]

Operotion:  The Top of Stack is always the source operand. The Top of Stack is
examined and condition codes are set accarding 1o its ¢lass os
specified below,

Status: The "C1* Status bit Indicates the sign of the Top of Stack operand:
"O=positive; "I"=negative.
Contents of TOS C3 2 C0
Unsupported G 0 1]
NaN 0 0 1
Normail 0 1 0
Infinity 0 1 1
Zero 1 0 8]
Empty} ) 0 |
Denormrnal } | 8]
Exceptions. Type Mode Result 5 P U QO Z2Z D |
[ None [ NA N/ A T-1-1-1-1-7T-1-]
Zero/Infinify:  None.
Notes: 1. ifihe stack is emply, the result is "Empty” and the sign is

undefined. No exception is generated,
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rXCH Exchange Register with TOS FXCH

Syntax: FXCH (SRC)

Forms: FXCH <Reg>

QOperands: Inst Source Operand Encoding Cycles
[FXCH__[8G-bit Register [ SO9] 11 001 REG | [T ]

Operation:  The contents af the Top of Stack and the source register are exchanged.

Status: Result of Inslruction Ca C2 Ci Co
Narmal Execution: u U 0 U
Reglster Emor: Source Reg Empty ] i 0 ]
Exceptions: Type Mode Result 5 PUOC Z D I
Precision N/A N/A
Underfiow N/A NJA
Cverflow N/A N/A
Div by Zero N/A N/A
Denormal N/A, N/A
Invalid Op N/A N/A
Register Emor: Masked QNGN Fl-1-1-1-1-11
Unmasked Unaliered T1-1t-1-1-1-1
Zero/infinity; Operand Result
[ Empty 1 InvalidEx, |
Notes: Nane.
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FXTRACT Extract Exponent FXTRACT
Syntaec FXTRACT
Forms: FXTRACT
Operands: Inst Source Qperand Encoding
[FXTRACT [ Top of Stack  18D?] 11110160 | ] ]
Operation:  The Tap of Stack contains the source operand (x). The exponent field of
0 is converted to an 80-bi exiended precisian recl number {y) and
pushed on the stack, Le. y=INT(Loga(x)) is pushed. The arigina! operand
0 ls modified by having its exponent set to zera, i.e. after execution
1.021x1<2.0. The sign of (x) is preserved.
Status: Result of Instruction 3 Cc2 Cl C0
Normal Execution: U U Y U
Register Emor; Dest Reg Full U u 1 U
L Source Reg Empty U U 0 U
Exceptions Type Mode Result S U O D 1
Preclsion N/A N/A
Underflow N/A N/A
Overflow N/A N/A
Div by Zero Masked TO8=0.5T1=—= - |- -1-
Unmasked Trap/Abort - - - 1-
Dengimal Masked Denom Used | - -1- 1]-
Urmasked Trap/Abort - - 1] -
Invalid Cp Masked SNaN - - - - 11
Unrnasked Unaltered - - -1
Register Error: Masked QNaN 1 - 11
Unmasked Unaltered ! - 1
Zerofinfinity: X Resut
+0 y = +0; x= oo Zero Div. Ex.
-0 ¥y =-0; X = -; Zero Div, Ex.
-0 Y =-eof X = 4o
toa ¥= +oa! W= 4oa
MNotes: None.
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FYL2X

Syntax:
Forms:

Operands:

Operation:

Status:

excepiions:

Zera/infinity:
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FYL2X

Function Evaluation: y*Logo{x}.

FYL2X
FYL2X
Inst Source Cperand Encoding Cycles
[FYL2X_ [Top of Stack Ispe| 11110007 | [ 693 ]

The Top of Stack contains the source operand (x3. The next to Top of
Stack contqing the source operand {y). The function z=y*logp(x} is
evaluated and the resuit Is normalized and rounded aceording to the RC
mode in effect. The stack is popped and the resuft ) is replaces ) as
the new Top of Stack. The source operand (0 must De inthe range 0 <x =

doo

Result of instruction C3 C2 Cll CO
Normal Execution: U U 0 V]
Register Eror: Source Reg Empty U U 4] N

Type Mode Result S P O 2 D 1
Precision Masked Rounded T]1-1- - |-
Unmasked Rounded -l -] - - |-
Undertlow Masked Denom/Zero C R R AR R A
Unmasked | Round &5cale (- [- |1 -1-1-1-
Cverflow Masked (=) - s l1y1-1-1-
Unmasked | Round &Scale |- |- [ -1 |-|-]-
Div by Zero Masked TQS=co - -1
Unmasked Trap/Abori -l -
Denormail Masked DeromUsed |- |- -1-1[-]1
Unmasked Trap/Abort -l-1-1-1-11]-
Invalid Op Masked QiNaM - |- -1-
Unmaisked Uncltered -l - - - -
Register Emor: Masked NaN T 1-1-1-1-1-11
Unmasked Unaitered T{=1-1-1-1-1]1
y X Result
-~ x<0 Invalid Op.
y#0 x=0 | Zero Div. Ex.
v=0 x=0 invalid Op.
y=a | x= Invalid Op.
Y=o | x>1 ¥
y=oo |D<x <] -y
y= 4| x=eo +oo
y<O| x=e -23
v=0 K=o Invalid Op.
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FYL2X Function Evaluation: y*Logo{x). FYL2X

Notes: 1. Atter a Precision Exception the “CT1" status bit Indicates whether
rounding was away from zero.
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FYL2XP1 Function Eval: y*Logo+1). FYL2XP1
Zero/Infinity: ¥ X Result
yz+0 x=-0 -0
y2+0 x=+0 +0
y<-0 *=-0 +0
y<{ % ==+0 -0
Y=o x=0 Invalid Op.
y = oo ¥ > O y
Yy =oa Slaex< e
y > +0 X = +oo
'Y < -—0 o= oo -y
y=0 | x=» |InvaldOp._ |
Notes: 1. Atter a Precisian Exception the "C1" stalus bit indicaies whether

rounding was away from zero,
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This section prasents two values for CX-83587 instruction execution times. The Basic
Exgcution Time (BET) is the number of clock cycles that the CX-83587 underiying
architecture will execute a given Instructian and are the times given in the Individual
instruction descriptions, The Infel Systemn Time (ST is the time required by an CX-
83587 /Intel 3845X combination which includes the 3868X overhead of instruction setup
and operand fransfer, The difference between the BET and-the I5T is due entirely to
3845X PEREQ & BUSY+# protocol overhead. in both cases, no wait states are included
and no allowance for DMA overnead is included.

15T values are obtained by submitling instruction streams consisting af several repetitions
of a given instruction to the 386SX/CX-83587 pair and the 38465X/3873X palr and
measuring the instruction-to-instruction delay time. This fechnique provides performance
figures based upon observed in-system throughput. The ST observed in a streom of
dissimilar instructions will vary substantially based cn the prior and following instructions.
This cccurs because of the different activities in the 3845X during the various Instructions
and because the execution times of some instructians have a dependency on the value
of the input data.  When measuring 15T fimes only valid input aiguments where used ond
no exceptions were generated except for the piecision exception. For the
tfranscendental functions, the restrictions listed below were placed on the input

argumeants.
All forward frigonometric functions 0 < ST(O) < ©/4.
F2xXM1 0 < STO) < 0.5.
FPATAN 1 <8 <2 & Q< ST(1) < ™/32.
FYl2X O<STN <SQRT(D & 1 <S8t <2
FYL2XP] DS «<3QRT(2) & 1 <ST(1<2.
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Mnemaonic Result Operalion B3SB7-BET| B83SB7-IST | ‘387SXIST |
FOXM1 TOS « 21053 14-56 &3 339
FABS 708 « ITOS! 4 1 29
FADCD ST « SID+TOS 5 15 34
FADD TOS « TOS+STH 6 15 34
FADD TOS «— TOSHM.DR 19 24 37
FADD TOS « TOSHM.SR 15 19 32
FADDP ST(-1) = STCH+TOS b 15 K|
FIADD TOS « TOS+M.S! 15 19 54
FLADD TOS « TOS+MWI 13 26 76
FCAS TOS « TOS'C1) 4 171 34
FCLEX Clear Exceptions 4 15 15
FCOM CC « TOSSI 4 1 29
FCOM CC « TOS-MDR 17 24 37
FCOM CC « TOSMSR 13 19 30
FCOMP CC « TOS-ST 4 1 29
FCOMP CC « TOS-M.DR 17 24 37
FCOMP CC « TOSM.SR 13 i% 28
FCOMPP CC « TOS-5TC 4 1 34
FICOM CC « TOSMS 13 19 51
FACOM CC « TOS-M.Wj 11 26 70
FICOMP CC « TOSMS 13 19 53
FICOMP CC « TOS-MWI 11 26 70
FCOS TOS « COSOS) 567 87 560
FDECSTP 8P« SP-1 5 15 29
FOIV STy « STR/TOS 14-25 31 92
FDiv TOS - TOS/STE 13-24 27 94
FOIV TOS « TOS/M.DR 25-36 34 103
FDIV 108 « TOS/MSR 22-33 29 95
FDIVP ST(-1) « STM/ICS 14-25 19 99
FDIVR TOS « SHR/TOS 13-24 27 94
FOIVR 5T « TOS/5T@M 14-25 19 9%
FDIVR TOS « M.DR/TOS 26-37 34 103
FDIVR TOS = M.SRTOS 23-34 29 95
FDIVRP 5T6-13 « TOS/ST( 13-24 27 9%
FIDIY TOS « TOS/M.SI 29-33 29 120
FIDIV TOS « TOSM.WI 203 41 136
FIDIVR TOS « M.SI/TOS 23-34 29 120
FIDIVR TOS « MWI/TOS 21-32 M 142
FFREE TAG() « Empty 5 15 24
FINCSTP 8P« SP+1 5 15 29
EINIT -—  Initiclze 5 15 15
FLD TO5 ST 4 i %
FLD TOS « MDR 14 26 34
FLD TOS « MSR 12 21 25
FLD TOS — MXR 15 a8 52
FBLD TOS « MBCD 36 52 274
FILG TOS « ML 13 25 58
FILD TOS « M8 9 20 50
FILD 08 « MW 7 21 58
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Mnemonic Result Operation B83587-BET | BASBY-IST | "3875X ST
FLD1 TO5 « One & 1 29
FLDCW Ctlword « Memory 4 20 32
FLDENV Env Regs « Memory 22 a3 1G9
FLDLZE TOS « Logs{e) 7-8 11 A4
FIDL2T TOS « Log (1D 8-9 il 44
FLDLG2 TOS « Logip@ 8-¢ 15 44
FLDLNZ TOS « Logs(D &7 11 44
FLOPI TOS &« = &7 1 44
FLDZ TOS « Zero 7 11 29
FMUL ST « STH*TOS 10 19 59
FMUL TOS « TOS*SIH iQ 19 54
FMULP ST(-1) & ST()*TCS 10 19 a9
FMUL TOS « TOS*M.DR 22 25 45
FMiUL TOS « TOS*M.SR 18 20 35
FiMUL TOS « TOS"M.S 18 20 60
FinuL TOS « TOS"MWI 16 31 76
FNOP — NG Cperation 4 11 19
FRATAN TOS « ATAN(% Q0-127 83 434
FPREM TOS « Rem(;T%S—)) 48 51 119
FPREM? TOS « Rem(%) 49 Y 144
FPTAN TOSSTA)Y «  1; TANTOS) 582 75 354
FRMDINT TOS « Round(TOS) Iy 15 74
FRSTOR - Restore state 138 325 458
FSAVE ~—  Save state 142 366 h57
FSCALE TOS « TOS§* 26T 8 15 79
FSIN TOS « SINTOS) 5-63 &3 500
FSINCOS TOS:5T() « COSSINTOS) 5104 95 614
FSQIRT TOS « +TOS 26 N 129
FST ST « TOS 4 11 19
FST M.DR « TOS 15 34 54
FST MR « TOS 1 28 40
FSTP STi-1) « TOS 4 11 24
FSTP M.OR « TOS 15 34 >4
FSTP M.3R « TOS 1 28 40
FoTP M.XR « TOS 17 37 a5
FBSTP M.BCD « TOS 65 74 534
FisT M.Sl « TOS 13 27 84
FIST MW « TOS 1 26 87
FISTP M.l « TOS 15 32 92
FISTP M5« TOS 13 27 84
FISTP MW « TOS 11 26 87
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[ Mnemonic Result Operation §3S87-BET| 83s87-15T | '3878X!sT
FSTCOW Memory « Control word, 4 14 15
FSTEMNY Memory « Ci.5atusIP.OP. 17 92 188
FSTSW Memory « Stalus 4 14 15
FSTSWAX AX « Status 4 10 1}
FSuB S1(Y « STH-TOS 6 15 34
FsuB TOS « TOS-SI(W 6 15 2
FSUBP SI(-1) « ST(H-TOS 6 15 M
FsuB TOS « TOS-M.DR 19 25 37
Fsue TOS & TOS-M.SR 15 2 29
FisuB TOS « TOSM.WI 13 26 76
FISUB TOS « TOS-M.SI 15 20 54
FSUBR TO8 « ST()-TOS 6 15 29
FSUBR ST — TOS-ST( o] i& 34
FSUBRP S10-1) « TOS-ST(H o] 15 34
FSUBR TOS « M.DR-TOS 9 25 37
FSUBR TOS - M.SR-TCS 15 20 %
FISUBR 105 « MWI-TOS 13 26 76
FISUBR 108 « MS-TOS 15 20 53
FIST CC « TOS00 b 15 34
FUCOM CC « TOSST(h 4 1 2%
FUCOMP CC « TOSST( 4 11 29
FUCOMPP CC « TOSSI(H 4 11 34
FXAM CC « Class of TOS 3 1 39
FXCH TOS & ST(D Exchange 4 11 24
FXTRACT TOSISI(1) « Signif: Exponent 7 15 74
FYL2X TCS « ST "Log(TOS 693 87 51%
FYL2XP1 TOS « SK)"ogHL1+T0S) &50 79 544
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5. Host Processor Intedace

The CX-83887 processor interfaces directly 1o the Intel 3865X microprocessor bus following
the stondard numeric processor extension protecol. The inferface consists of o 16-bit
bidirectional data bus. bus controt signals. CX-83387 status signals, and power
cannections.

In the follawing discussion of the hardware interface. the ‘# symbol ot the end of @ signat
name indicates that the active or asserted state occurs when the signal is at o low
voltage. When na '#' is present after the name, the signal is active at a high valiage
level,

5.1 Signal Description

Each paragraph identifies the CX-83587 signals by name, provides the signal function. the
active state. signal direction, ond reference signal for each. The signat discussions are
amanged in alphabetical order ta assist locating the desired topic.

CPUCLKZ (3865X clock input)

This signal is an input and is used o synchronize the CX-83587 bus interface to the
pracessar bus. Most of the interface signals are sampled on the rising edge of this clock
or driven relative 1o the rising edge of this clock. This signal also supplies the clack for the
infernal pracessor circuitry, The CPUCLK2 signatl is divided by fwo 1o obtain the basic
internal clock rate of the CX-83587. Thisinput accepts MOS level inputs. The input to this
pin must be the same signal that drives the 3865X processor.

A873XCLK2 (gnored)
The CX-83587 ignores this input signal to rnaintain socket compatibility with the 3878X,

ADSH# (Address Strobe)

The ADS# signal is an input to the CX-83387 and indicates that the information on NPST#,
NPS2, W/R#. and CMDO# is valid and should be sampled at the rising edge of CPUCLK?S,
(3ee Table 5.1-1 for current bus cycle definition based upon NPS1#, NPS2. W/R#, and
CMDOG# inputs). The setup and hold times are referenced to CPUCLK?  This signal is
normally cannected to the 3865X ADS# signal.

BUSY# (Busy Status)
The BUSY# signal is an output from the CX-83587 and its active eondition indicates ihat
the floating point processor is busy. The signal is referenced ta CPUCLK?. This signat is
normnally connected to the BUSY+# input of the 3868X,

CKM (Ignorec)

The CX-83387 ignores this input signai fo maintain socket compatibility with the 3878X,

@3






.
q.mﬂi

READY# (Bus Ready)

Fastath™ B3887 User Manuai

The READY# input is sampled on the rising edge of CPUCLKZ, The active state of READY#
indicates that the current bus cycle is belng cancluded, The CX-83387 bus Interface uses
READY# and ADS# ta track the 3865X bus cycles and remain synchronized with the 3845X
aperdtion. This signal is nomolly connected to the some signal thot drives the READY#
inpyt of the 865X,

READYOH (CX-83587 Ready)

The READYQO# output Is activated when the CX-83587 is ready to conclude a bus cycle.
READYO# is referenced to the rising edge of CPUCLK2, This sighal is nomaily connected
o the READY# Input of the 3865X or the READY# generator for the system, READYO# in
ihe CX-83587 operates Independently of BUSY# and PEREQ. Therefore, communicofion
protocols other than the standarg 3868X Numeric Processor Extension protocol can be
more edsily implemeanted.

RESETIN (System Resef)

The RESETIN input performs a total reset of the CX-83587. It must remain active for a
minimum ¢f 20 input clock periods, The active to inactive transition of RESETIN must be
synchroncus with CPUCLKZ to match intermnal clock phases with that of the 3865X. Afler
RESETIN goes inactive, READYO#, BUSY#, and PEREQ are set to tha inactive state and
ERROR# Js set active. This signal condition indicotes fo a 3845X that a 3875X compatinle
numencs coprocessor is connected, At least 8 clock periods must franspire after RESETIN
goss inactive before the first CX-83587 access. This pin is normally connected to the
3858X RESET input.

STEM (Status Enable)

The STEN input enables the functionlng af the CX-83887 when active. Al outputs of the
CX-83587 are trl-stated when this signal is Inactive. The other input signals are ignored
while STEN is Inactive. This signal can be used to assist In board level testing by isolating
the CX-83587 fram the rernainder of the circuit. This signal is normally connected to VCC
thraugh a resistor so that it can be puiled inactive during testing.

W/RY (Write or Read)

The W/R# input to the CX-83587 indicates the direction of the current bus cycle. This
signal is sampled simuttaneously with ADS#, CMDO#, NPS1# and NPS2 on the rising edge
of CPUCLK2. (See Table 5.1-1 for W/R#'s use in defining the current bus cycle). W/R#E is
normaliy connected to the 3845X W/R# output; setup and hold time are referenced to
the rsing edge of CPUCLK2,
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NPS1¥ | NPSZ | CMDO¥ | W/R¥ |BusCycle fype )
MyO# 1 (A3 (A2

1 - - Not a Coprocessor bus cycle

- Q - Nat a Coprocessor bus cycle

G 1 1] 0 Coproc Sigius or Mode Cnil Reg Read
Q ] 1] 1 Coprog Opcode Write

0 1 1 0 Coprog Data Write

o] ] ] 1 Coproc Data Read

Table 5.1-1 PC Bus Cycle definition
5.2 Bus Operafion

The CX-B3SB7 is compatible with the 3865X coprocessor protocol ond executeas reads
and writes ot zero wait-states. The coprocessor protacol uses the BUSY# and PEREQ
signals to ensure that no coprocessor acceasses ore generated by the 384SX before the
coprocessor is oble o complete the fransfer. This ollows the CX-83%87 10 issue READYO#
Immediately after receiving ADS#. Therefore, the processor bus is avaiiable for DMA
cycies during the coprocessor instructions. However, the time required to check these
signals confributes to the copracessor overhead ond slows down execufion of the
nurnerc Instruchions.

The following sections describe the bus activity that occurs for the various categaories of
numeric Instructions. The CX-83587 is fully synchronous to the 38468X bus operation ond
supports both pipelined and non-pipelined bus cycles. Exarnples of the coprocessor's /O
interface operdation for the different categories of insfructions ore provided. The bus
cycles run by the 3845X to fetch instructons or 1o tronsfer operands to or from memory
are not shown, Alsa, the 3865X usually does not respond o the BUSY#, ERROR#E and
PEREQ changes as rapldly as indicated herein, The diggrams shown in this section merely
reflect the seguence of evenis and the method of synchronzation; they are nat meont
to imply actual execution times of bus cycle durations. STEN, NPS1#, and NPS2 are
assumed qgctive during this cycle and are not shown. The CMDO# and W/R# signols
should be valld during the cycle also.

The following table categorizes the CX-83887 instructions by their Inferfoce
characteristics. The # BUS CYCLES column includes the instruciion opcode transfer and
its operand transfer(s) in the count of bus cycles. The EARLY WRITE calumn indicates that
the 38465X may write the opcode even if BUSY# is active. The USES BUSY# and USES
PEREQ columns indicate if the referenced signal i utiized during the instruction
exacution, A check mark (V) indicates that the signal is active during the instruction,
while a dash () indicates that the signal is not active during the Instruction. The TYPE
column Identfifies the category to which the Instruction Belongs.
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# Bus | Eardy Uses Uses
Instruction Cperand Cycles | Wiite | BUSY# | PERE& | Type
FCLEX 1 ¥ = Z £
FFREE ST 1 - ¥ - A
Ffunct [ - o - A
FINIT 1 v - - E
FLD &4-bit real 5 o + - B
F.D &4-bit Integer 5 + + - B
FLD 32-bit integer 3 i ¥ - B
FLD 32-bit real 3 V + - B
FLD 80-btt real ) - ¥ ¥ C
FLD 80-bit BCD & - + + C
FLD 1&-bi integer 2 - o ¥ C
FLDconst 1 - A - A
ADCW two Bytes p - ) 3 C
FLDENV block polnter B - + Y C
Fmafh STG.ST 1 - + - A
Fmath ST.5T(D 1 - ¥ - A
Fmath &4-bit real 5 N Y - B
Fmath &4-bit integer 5 A + - B
Fmath 32-bit infeger 3 ) v - B
Fmath 32-bit real 3 i + - B
Fmath 1&-bit integer 2 - + y C
Faps G110 1 - ¥ - A
FRSTOR block polnter 48 + 4 C
FSAVE block pointer 48 - ¥ ¥ C
FST 14-bit integer 2 - v ¥ C
FST 32-bit integer 3 - | v C
FST 32-bit recl 3 - ¥ ¥ C
ST &4-bit teal 5 - ¥ ¥ C
FoT7 &4-bit integer 5 — ¥ 4 C
FST 80-bit real b - v v C
FST 80-bit BCD & - + N C
FSTCW two Byles 2 - - - (]
FSTENV Block pointer 8 - ¥ A C
FSTSW AX 2 - - - D
FSTSW two Byltes 2 - - - D

Fmath represents the FADD, FCOM, FCOMP, FDIV, FDIVR, FMUL, FSUE,
and FSUBR instructions.
FLDconst represents the FLD 1, FLDL2T, FLDL2E. FLDPL, FLDLG2,

FLOLNZ, and FLDZ instructions.

Faps represents the FLD ST(), PXCH ST{), FNOP, FCHS, FABS,
FTST, FRAM, FUCOM, FUCOMP, FUCOMPP, and FCOMPP instructlons.

Ffunct represents the F2XM1, FYL2X, FPTAN, FPATAN, FXTRACT,
FPREM1, FDECSTP, FINCSTP, FRREM, FYL2ZXP1, FSQRT, FSINCOS,

FRNDINT, FSCALE, FSIN, and FCOS Instructions.
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accepted and rermoves BUSY# when the operation is compiete. ERROR# is asserted if an
unmasked exception condition occurs dunng the operation.

Figure 5.2 shows the bus activity for two successive category B instructions with a 32-bit
operand in non-pipelined bus cycle operation. The initial state of the CX-83587 is idle
allowing the 3865X to immediately transfer both the instruction cpcode and the operand.
The second instruction is initiated while the CX-B3S87 is busy. The opcode transfer is
completad but the operand transfer is not inlfiated by the 3843X unill BUSY# goes
inactive.

ITI]T‘ZITIIT‘Z| l | 71| =2 | | | o1 |12 |

figure 5.2 Category B. Coprocessor Bus Sequence

5.5 Category C Instructions

The category C Instructions are charocterized by the use of the PERE@ signal to
synchronize the movement of the operand. Al stare operand instructions and the load
operand with 16-bit and 80-bit data values camprise this category. The copracessor bus
activity i characterized by the 3865X waiting for BUSY# fo be inactive before writing the
opcode to the CX-83587. The 3865X then waits for BUSY# and PEREQ 1o be active before
tfransferring the aperand,

The operand transfer can take 1, 2, 4 or 5 bus cycles as determined by s size. One bus
cycle is required to fransfer the 16-bit word integer and two bus cycles are required o
transfer 32-bit short integer and single precision real formats. Four bus cycles are used to
fransfer the &4-bit long integer and 4-bit double precision real formats. Five bus cycles
cre usedto transfer the 80-bit exdended real ond the 80-bit packed BCD formats.
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I I S LN T I O B
secua |[UTLUIARNTUUHHTLILIU T
esco LT UL
ADSH L]

READYOH

BUSY#H |

PEREQ

ERROR# i

Figure 5.4 Category D, Coprocessor Bus Sequence

5.7 Calegory E Instructions

The category E Instructlons represent those instructions that are executed regardiess of
the condition of BUSY#. BUSY+# wil be asserted during the instruction if it is not already
asserted. PEREQ is inactive during the exscution of these instructions. These instructions
aperate on the status and control partion of the CX-83587. The entire instruction consists
of writing the operation code 10 the coprocessor. There are no operands 1o fransfer and
no synchronization 1o be performed.
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The CX-83587 is packaged In a 68 pin j-leod cerquad package. The following diagram
detalls the plnout of the CX-33587.
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Top Side View
Ceramic J-Lead Package
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Ceramic J-Lead Package
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(L.27) @7y 0.48)

Note: 1, All dimensions in inches (milimeters).
2. Solder dip finish.
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Top Side View
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Note: 1. All dimensions In inchas {milimetars).
2. Solder plate finish.
3. Ssating plane and Tweszng coplanarity are within .004 inches
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7. Electical Specifications
7.1 Absolute Maximum Ratings

The following table lists obsolute maximum ratings for the CX-83587 device. Stresses
beyond those listed under "Absolule Maximum Ratings” may cause permanent damage
to ihe device. These are stress ratings only and do not imply that operation under any
canditions ofther than these listed under "Recommended Operating Conditions® is
possible. Exposure ta condiflons beyond the "Absolute Maximum Ratings” (1) will reduce
device refiabilify and (2) result in premature fallure even when there is no immediately
appavent sign of faillure. Prolanged exposure to condlilons at or near "Absclute
Maximum Ratings' may also result in reduced useful life and reliability,

Parameter Min. Max. Units Notes
Case Termperafture O +100° C Power Applied
Storage Temperature 65" +150° ‘C Mo Bias
Supply Voltage, vVco 0.5 +6.0 | Volis With respect fo Vss
Voltage On Any Pin £.5 |vec+0.5 | volls With Respect to vss
Power Dissipation 1.6 | Watts
Input Clamp Current, lIK 10 mA VI<W$S or Vi>Veo
Cutput Clamp Current, 10K 25 mA WO<WSS ar VO>VCE

1.2 Recommended Operating Condifions

The following toble presents the recommended operating conditions for the device:

Parameter Min. Max. Units Notes
TC Cuose Temperature 0 +85° ‘C Power Applied
Ve Supply Vottage +4.5 +5.5 | Voits With respect to Vss
VIH  High Level Input 2.0 VCC Volfs
VL Low Level Input 0.0 038 Volts
IOH  Output Cumeni{High) -1.0 mA YOH=VOHmIND
oL Quiput Current (Low) +4.0 ma, YVOL=VOLIMox)
K Input Clamp Current +10 mA VI<VSS or VI>VCC
10K Qutput Clamp Current +25 mA VO<V5S or VOVCC
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Parameler Min. Mox, Units Notes
VCL Clock Input Low 8] 0.8 Volts With respact 10 VSS
VCH Clock Input High 3.7 vee Volts
VoL Qufput Low Voltage +0.45 Volts IoL=4.0 mA
VOH Ouiput High Voltage 2.4 Voits iOH=1.0 mA
1cC Supply Current - Idle g mA CLK2=20 Mhz (Typ=6)
ICCRr Supply Cument - Running 300 mA CLK2=20 Mhz (Typ=150)
I input Leakage +15 A O<VINSVCC
Lo /O Leakage +15 pA 0.45<VC=<VCC
CIN  Input Capacitance 10 pf fo=1 Mhz
Co /O Capocitance 12 of fe=1 Mhz
Cclk Clock Capachiance 20 pf fe=1 Mhz
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The following table summarizes the timing requirements of the CX-83587-20 and -16
devices.

CX-83587 Speed 20 Mhz 14 Mhz
Fin Sym | Porometer| Min | Max | Min | Max | Fig. Noles
{nsec) |(nsec) [(nsec) insec)
ClLK2 T1 Perod 25 500 |31.25 | 50 71 20V
CLK2 TZa | HighTime 8 Q@ 20v
CL2 T2k t High Time 5 5 3.8v
CLK2 T3a | LowTime 8 9 20V
CILK2 TAo | LowTime 6 7 0.8y
CLK2 T4 Falt Time B 8 3.7V To 0.8V
CiK2 5 Rise Time 8 a 0.8V To 3.7V
READYO# 17 QutDelay | 3 23 4 27 7.2 CL=75 pf
PERER T7 QuiDelay | § 28 5 30 Cr=75pf
BUSY# T7 OutDelay | & 28 5 30 CL=75 pf
ERROR# 17 Out Delay 5 28 5 30 CL=75 pf
D15-B0 ™ Out Delay i 32 1 37 7.3 Cl=120pt
D15-B0 To Setup Time; 10 10
D100 T { Hold Time | 11 1
C15-D0 T12 Floct Time b 27 & 33 Cr=120pf
PEREQ T3 Floct Time ! 40 1 45 Cl=75pt
BUSY# T13 Float Time 1 40 1 45 Cl=75pf
ERRC [ T13 Float Time i 40 1 45 CL=75 pf
READYQ# T13 | FloatTime | 1 40 1 45 Cl=7apf
ADS# T14 | SelupTimel 15 20 7.3
ADS# Ti5 Hold Time 5 5 -
READY# 716 Setup Time| 10 1G 7.3
READY# T17 | HoldTime | 4 4
CMDO#, NPS1#, | T16 | SetupTimef 15 20 7.3
NPS2, W/R#
CMDO#, NPS1#, [ T17 | Hald Time 9! 0
NPS2, W/R#
STEN T4 Setup Time| 15 20 7.3
SIEN V7 Hold Tirme 2 2
RESETIN T8 Setup Tmej 12 13 7.4
RESETIN T19 | Hold Time 4 4 J
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PHASE 2*

M—

(CLK
CPUCLK2 2.0V 2.0\|7
e
RESETIN
Tig
Reset Timing
*Nofe: Phasse 2 I8 definad 1o ba the sacond full CLK2 perlod after RESET falls.

Fig. 7.4

7.5 interface Timing Paramelers

The following toble sets forth the clock cycle timing requirements for majar CX-83587
interface functions., Times are specified in CPUCLKZ cycle counts. Please refer ta figure

7.5 for timing reference informaticn.

Pin Symbol Patameter Min | Mox

Notes

RESETIN T20 |Time Active
RESETIN T21 Time Inactive

Before 1st Opcode Wiite

BUSY# 122 |Time Aciive

BUSY# T23 | Delay Inactive

From ERROR# Inactive

oo e B3

ERROR# | T24 | Delay Active

From PERER Inactive

BUSY# 126 | Delay Active 4

From READY# Active

READY# | 726 {Delay

Qpcode Write to Next Cycle

ol

READY# [ 127 | Delay

Operand cycle to
next operand cycle

nz
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BUSY# . Vol |

PEREQ f ‘ '\ )

ERROR# ® M

Functional Timing Diagram

Fig. 7.5
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FasMath™ Gilossory:

FasMaoth™ Glossary

BASE: (1) o tern used to describe the fundamental number for a logarithimic or
exponential function. In both cases, it 5 a number that is raised to a power. The two
equations {y = log g of x) and (BY = x) are the same. Base is sometimes calied a radix.
{2y a number systemn pertaining to the base. Example: Base 2 is the binary number
system; base 10 is the decimal number system; base 16 is the hexadeclmal number
system. In eoch case a succeeding digit is an increase by a factor of fhe base.

BIAS: A constant,

BIASED EXPONENT: An exponent which has been divided by a bias sa as to have a valid
positive and negative range. For exampla, the double precision real format has a bias
of 1023 ((211/23-1) when an exponent is non-zero. Given an 11-bit biased exponent of
11111111100, which Is 2044, the true exponent is 2044 -1023 which equals +1021.

BINARY CODED DECIMAL (BCD): A decimal number representation which occupies a
nibble (4-bits). A nibble is most often used to represent a hexadecimal digit: however
when representing a BCD value the hexadecimal values A through £ (1010 - 1111 binany)
are not used. The FasMathT™ processor supports the use of the BCD format by storing 18
decimal digits and the sign (+/-} into 10 bytes.

BINARY FLOATING-PQINT NUMBER: A binary string mage up of the following three
components: a sign, a signed exponent, and o significand. Its numerical value, if any, is
the signed product of its significand and two raised to the power of its exponent.

BINARY POINT: A point or dot expressing the denominator of 2N, Functionally the same
Qs a decimail point,

CD-C3 Four bits of the FasMathi™ procassor status register known as the "condition
code’. These bifs are set to certain values by the campare, test, examine, and
remalnder functions of the FasMath™ processor. Additionally, the €1 bit defines the
direction of round-up if precision exception is set.

CONDITION CODE: Four bifs of the FasMath™ processor status register which indicate the
results of the compare, test, examine, and remainder functions of the FasMathTM
processor as well a the direction of round-up if precision exception is set.

CONTROL MODE REGISTER: A 16-bif FasMathM processor register which is programmed
1o control the modes of computation as well as which exception can cause an infermupt.
After a hardware reset invalid exception is masked and ait other exceptions are
unmasked. Precision control is set to extended and rounding control is set to round
nearest. The control mode register contains the value SO37E ofter reset.

DENORMAL: A norzero floating-point number whose biased exponent has the reserved

value of zero as well as having o significand with a value of zero left of the binary point.
On the FasMath™ processor a denormal is o number represented by:

O.binary_fraction * 27126 Where binary_fraction » 0.
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DOUBLE EXTENDED FORMAT: An 80-bif farrmat consisting of a sign bit, a 15-bit biased
exponent, and a &4-bit significand with an explicit integer bit and 63 fractional-part bits.
Also called the extended double precision format,

DOUBLE PRECISION FORMAT: A &4-bit format consisting of @ sign bit, an 11-bit biased
exponent, and a 52-pit significand with an implicit leading infeger bit.

ENVIRONMENT: Curent state of the FasMath™ precessar.

EXCEPTION: Any of the six condifians (invalid operand, dencrmol, numefic overfiow,
numeric underflow, zero-divide, and precision) detected by the FasMaih™ processor
which causes an interupt or the staius register 1o be changed.

EXCEPTION POINTERS: Cne or two pointers maintained by the 80386 1o help exception
handlers Idenfify the cause of a numaerics processor exception. One pointer always
points to the most recently executed numercs progessor instruction. The second
pointer points o the memory operand of the instruction, only if the instruction had a
memory operand. The exception pointers can be accessed with gither the FSTENY or
FSAVE instructions.

EXPONENT: (1) any number which denotes the power fo which oncther nurmber is raised.
(2) the field of an [EEE-754-1985 floating-point number that indicates the magnitude of the
number minus the Bias for the particular precislon format.

EXTENDED DOUBLE PRECISION FORMAT: An BO-bit format consisting of a sign bit, a 15-bit
blosed exponent, and a 84-bif significond with an explicit integer bit and 43 fractional-
part bits. Also ¢alled double extended format,

FLOATING-POINT: A numbear thot 15 expressed s @ signed significand times @ base
raised to the power of a signed exponent. |n the case of the Fastath™ pracessor, the
base is 2.

FRACTION: The field of the significand that lies fo the right of its implied binary point.

GRADUAL UNDERFLOW: A methad of minimizing the loss of accurocy in a resull when an
underflow error condition occurs,

IMPLICIT INTEGER BIT: an Implyed '1” (single bit) lefl of the significand's binary point in the
single and double precision red! formats that is not explicitly represented as part of ihe
|[EEE-754-1985 data format. That is the IEEE formats assume o given significond lies to the
right of the binary point with o implied single it of 1 to the left, for all numters except
denomnals., Denormals have an [mplied single bit of 0,

INDEFINITE: A result from @ fungtion that cannot be precisely represented when the inputs
are such that no other reassonable answer is possible. 1IEEE-754-1985 defines a quiet NaN
for each floating-peint format to represent the indefinite voiue, For binary integer
formats the most negative number 5 considered the indefinite value. Far the BCD
formot. the sign byte and the two uppermost digit bytes contains all 1's.
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INEXACT: A result which could not be precisely represented and sets precision
exception in the FasMath™ processors status register.

FasMoth™ Classary

INFINITY: & number without bound. The IEEE-754-1985 specification considers Infinify as
another number, subject to special niles of arithmetic.  All three floating-point formats
{single, double and extended double precision) provide representations of +ee and oo,

INTEGER: A whols number (positive, negative, or zero) that has ng fractional part. It &5
quite commmon for integers to be represented in a floating-point format; this is what the
FasMath™ processor does whenever an integer s pushed onto the FasMaihTM
processor stack.

INTEGER BIT: The part of the significand that ties to the left of the binary point, The integer
bif is atways ane, except for denormmels, In the extended double precision format the
integer bit is explict. In the single and double precision formats the integer bit is implicit
ond s not actually stored in memory.

INVALID OPERATION: Any exception which is nof covered by other exceptions reponted
in the status register.

LONG INTEGER: A 84-bit two's complement number,

LONG REAL: A 84-bit format consisting of @ sign bif, an 11-kit blased exponent, ond a 52-
bit slgnificand with on implicit leoding integer bit. More commonly referred to as double
precision forrmat.

MANTISSA; The component of a binary flaating-point number that consists of an explicit
or Implicit leading bit to the left of its Implled binary point and a froction fisid to the right.
The mantissa is also called the sigrificand.

MASKED: A term used to describe a blocking of exceptions. The FasMain™ processor
exception bits (P, U, O, Z, D, I, found in the status register, are mosked when a
coresponding bit in the control mode register is set to one. When an exception bit is
masked. the FasMath™ processor will not generate an infemupt on an exception but will
provide its own exception recovery.

MODE: Two fields in the status register, ‘rounding control' and "precision control' which
conifral the executton of arlthmetic operations, Programs con set, sense, save, and
restore these fields.

NaMN: An abbreviation for "Not a Number': i 1s a floating-point entity that doas not
represent any numeric orinfinlie value. There are hwo types of NalNs: (1) Signoling NoNs
{SNaNj) signal the Invalid operation excepitlon whenever they oppear as operands. (2)
Quiet NaNs (QINaN} propagate through almost every ariihmetic operation without
signaling an exception.

NORMAL: The representation of a fioating-point number in which the significand has on
integer bit one (either explicit orimplicit),
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NORMALIZE: A number which has been converted from a denormal representatlon to a
nomal representation.

NUMERIC OVERFLOW: An exception generafed when an answer is finite bui is foo large
to be represented in the destinatlon fornat.

NUMERIC UNDERFLOW: An exception generated when an answer is 100 small to be
represented In the destination format. The IEEE-754-1985 standard specities that an
aftermnpt should be rmade to represent the number as a denormal.

PACKED DECIMAL: A BCD number. On the FasMath™ processar it is a 10-byte quantity,
with 18 binary coded decimal digits and one byte for the sign.

POP: To remove the last tern ploced on the stack

PRECISION: The number of bits needed to represent a significand of a floating-point
number.

PRECISION CONTROL: Two bits in the FasMatht™ processor's control mode register
which allows all arithimetic operations 10 be pefformed with less precision. Since there is
no performance advantage when using this opflon, its only use |s for sirict compatibliity
with the IEEE-754-1985 standard and with glder moin frame computer systems.

PRECISION EXCEPTION: An exception condiion which oceurs when the rasults of a
calculation is not exact. The |EEE-754-1985 specification refers to precision excepfion 03
an "inexact” result,

PSEUDOZERO: A set of special values in the extended double precision format which
consists of numbers with a zero significand and an exponent thot is neither all zeros nor
all onss,

QUIET NaN (@NaN): A NaN which has a one In the maost significant kit of the fractiondl part
of the significand. QNaNs can undergo certain operations without causing an
axception.

REAL: Any rafional or iraflonal value (negative, positive. or zero) that can be
represented as a quantity or a number: this does not inciude imaginary numbers.

SHORT INTEGER: A 32-bit fwo's complement number.

SHORT REAL: A 32-bit format consisting of a sign bit, an 8-bit bicsed expenent, and a 23-
bit significand with a leading implicit integer bit. More commonly refesred 1o as single
precision format,

SIGNALING NaN (SNaN): A NaN which has the most significant bit of the fractianal part of
the significand equal to zero. A SNaN will couse an invalid-operation exceptlon
whenever it enfers into a calculation or comparnisan.

SIGNIFICAMD: The camponent of a binary fioaling-point number that consists of an
explicit or implicit leading kit equal to T that is left of its implied hinary point and has a
fraction field to the right. The significand is also called the mantissa.
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SINGLE PERCISION FORMAT: A 32-Git format consisting of a sign bit, an 8-bit bicsed
exponent, and a 23-b# significand with a leading implicit integer it

555: The three-bif field of ihe status register which points to one of the eight FasMathT™
processor stack registers; this register is called the current fop of stack.

STACK FAULT: An exception which results from either the source register being empty or
the destination reglster being full,

STATUS REGISTER: A 16-bit register which Indicates the current stafus of the FasMathT™
processor. The status reglster contalng condition codes, the stack pointer, busy, and
exception flags. The exception flags can be cleared through software. After g
hardwaore reset, the invalid exception is set and the status register will contain a vatue of
$8081.

TAG REGISTER: A 1&-bit register that describes each of the eight FasMath™ processors
stack registers. After a hardware reset oil stack locations are togged empty; thus, this
rogister contains all ones (SFFFF).

TEMPORARY REAL. An B0-bit format consisting of a sign bif, a 15-blf blased expanent,
and a &4-bit significond with an explicit integer bit and 63 fractional-part bits, More
commanly referred to as extended double precision format,

TOS5: The stack register which s pointed to by the 553 bits in the status register,

TRANSCENDENTAL: Functions for which polynomial formutas are used to approximate.
The FashMiath™ pracessor supports transcendental operations such as tfrigonometric,
exponential, and logariihmic functions,

TWO'S COMPLEMENT: The [EEE-754-1985 defined method for representing integers. The
uppear most bit determines the sign: 1 for a negative value., 0 for a positive value. For
example, the 8-bit number 11111000 is -8, obtained by subtracting 256 (28) from 248
(27+20425,24:23),

UNBIASED EXPONENT: The actual exponent value that tells where to place the binary
point af the signiflcand of a floating-point number. For example. if a single precision
format biased sxpanent is 142 {single precision has o Bias of 127) the unbiased
exponant is +15. Thus, the real number being reprasented 15 the significond with the
binory point shifted 15 bits to the right.

UNMASKED: a term that applies o each of the six FasMath™ pracessor exceptions:
I.0,ZOU.P. An exception is unmasked if o caresponding bit in the FasMothTM
processor control mode register is set fo zero. If an exception is unmasked, the

Fasmath™ processor will generate an interrupt when the exception condition occurs.
The user can provide an intfemupt routine 1o cusiomize exception recovery.

WORD INTEGER: A 16-bit two's complement integer format supported by beth the 80386
and the FasMath™ processor.
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Cpcode Map:

The opecode map tables beiow are included to help in debugging. However. a little
explanation on how 1o use and read these tables is in order.

The tables below are arranged In a spread sheet like manner with the upper byte of the
numerics processors 1&-bit opcode identifying a parficular table. The low byte's high
nittble of the numerics processor's opcode Identifies a particular row in the spread
sheet ke table and the low byte’s low nibble identifies the coturnn in the table. A picture
of this is shown below.

Given a 16-bif opcode: 8-bits 4-bits 4-bits
Uppur byt Low byfe hgh nkbla  Low byle |ow nbbde
[ Opcode MapTable | Row | Column |
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D8 D¢
Low nibble Low nibhle
High piogle 9 7 8. F | Highnighle - 7 o F
04,018 |FADD sim+3o4itreqt JFMUL 870 * 320t rect 0.4.0"8 OB 105 200k real Undefined
L5,a2% |rcom 160y =1 3201t regt [FCOMP s1m =7 32-0lf real 1.8,0r9 lgsy SO > 32-bitreal | FSTP  ST53 -» 82-tit real
2,6, 00A |FSUB  sty-32-bitiedt [FSUBR  32-bitreal -SID) 2,6,01 A FLDENV FLDCW
3,7,00B [FONV  suoysavtitrea [FDIVR  30-pitrenl s 5100 3,7,0B FSTENY FSTCW
Low plbble Low nibble
Hohmotle 01234 86789 ABCDEF |ponnphe 01234867089 ABCDEF
FADD stp=grem » st [FMUL st = stoy * sty FLD FXCH
C e TOS <- 51t $Ta) <> ST0)
yefr 2] s[4l o[ el 7fol ]2 2] 4] s[¢] > b JaJaTa]s]e [P Jen [z sl s e[+
o FCOM sy =781 FCOMP sty =7 5700 D 4
wloli 2l alal slafzlola 2] 2 of s]ef 7 o Undefined Urdfined
Pilzfof HUDRERE :
E FSUB st = stimy- 510 |FSUBR  spigy = sty - 510 s PP P PR PO A D R
s-alllilai.uls]a[? o[1Tz]a]e]s]o] 7 c|a T |x clude oot o
E wlnf¥ivls a|¥ |V |o|le|oib|o|o |p|Y
v OV sigy=sim s [FDVR si = stop 4 sw 5 |s [ Ve |t r|LEL T
In OI‘IJ2I3|4|5|6|}' uﬂ:laidl Slbl 7 N EN A
e ledr lslefelege drlFleletefefe]e
advlelr|x|p|oft JFIY|S |5|R|S (5} C
¥ |t ]r ATl |eIN|RIL @l [N[TI Q
F Mi2|A[TIR(E|C]|E :‘2 R g =} : H| s
X|T
legend Example: SRR N A A A PR
U = Lndefined Oraoda FST = Opoda DRFA 1 [ L4 1 $ T
DA DB
Low nibble Low nibble
lﬂghﬂhblﬂ u... 7 allt F M'Qlﬂ 0.-- 7 a... F
0,4,0r8 IFIADD si@e+szsmitint fAIMUL 10y~ 32ttt 0,4,008 1END o5 3t Undafined
1.5, 009 |FICOM suoy=2 2200t int |FICOMP S0y =7 30-titint 1,509 JpsT 5T¢G) -» 32-bit int FISTP 470 -» a2-bitint
2,6, 0r A |FISUB  stmy-aekiting [FISUBR  s2.6itint - ST 2,6,0rA Undefined FLD 705 < 10 byte rocl
3, 7.0rB |FIDV  srsactirint {FIDVR a2-p ot 7 51000 3,7.0rB defred FSTP 80y -» 15 byte rel
Lew nibble Low nikbla
Hghpbbie 01 2 34 56 7 89 ABCDEF Hi 2 01 2 34567 89 ABCDETF
c Undefined Undefings C Unoefired
D Undefined Undiafined D Undefined
F F JF|F|FF
U E |(BfC]|1 |5
E Undefined ulg| undefined 3 FleleiMiEl o Undofined
M i lx|T e
P ! W
[ .
F Undefined Undaflnea F Undatined
* The CA-B3587 tramts thoa wstroctone o8 FNOPS,
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DC DD
Low nibile Low nlbbje
HED_D}_QQ!Q quﬁ 7 e.u F H-[gh-ulm!ﬁ 0... ? a--- F
04,008 [papp ST + dA-bit real [FMUL ST * sd-bit real 0.4,018 g TOS < td-bit reci Undefines
1.5.0r% | FCOM sy =7 abitroa| FCOMP sy 22 sait e 1509 EST  giny- sdtit cocl [FSTP 7c0) > 825t rod
2.8.0rA |ESUB  siiy-sdtreqt [FSUBR  sabir ol -ST0) 2,6,01A FRSTOR Undefned
31018 1 EDV g0y s odnitreal | FOIVR  edoltreal / S0 3,708 FSAVE FSTSW
Low nlbble ow nibb
Hohelbble ¢ 12 34567 8vAaecpef (Hahnbole g2 3456789AaBCDEF
c FADD  sig) =5t + 5T FMUL 5100 = St * sy C FEREE st Undafined
tfo 0] 2{sTa sl 7 o] ] 2[ o} 4] 5] of m Lo [t Telalals]s]s
D Undafined Undefinad D Fo) 8Ty FS1P ST6)
E FSUBR s~ st - sty | FSUR 10y = 510 - STep = {9 ll [ 2 314‘54};!? ﬁ b mlib ?
i=to [ {2]a]als]e]7]0 JHBBEDRE E FUCOM 514y FUCOMP a1y
F FOVR sty =510 / 51 | FOV  516) = 573 / ST0) - Lo i [afalalsfefr]o[n ] o] o o]
= [o i [2fsTals e s o] T3] o] o[ ] - F Undefinod Undehned
DE DF
Low nibbla Low nibble
Hi b 0. 7 8. F High nibbl 0.. 7 8. F
0,4,0r8 |rapp g1 + 16t it |FIMUL 5103+ 3e-bolt e 0.4,0r8 ir1p 105 <- 1&-bit Int Undefined
L5009 IRCOM sy =7 1abitint [FICOMP st =2 1ot Int L5.0r% InsT oy sisntint FISTP 1oy 16-oitint
2,8,0rA IFSUB  simy-tetitlmt |FISUBR  Jabitint - ST 2,6,0r A |FBLD 1054 10byieBCD |FLD 105 <- stbitint
3,7,0rB [FIDIV 5o/ 1ssitine JFIDIVR  tebitint /ST 3,7, 0B |FBSTP 310} > 10 bvie 8CO| FISTP sk » s4-bit int
Low nibble w nibll
Hchnbble 012 34 567 BO9ABCDEF |Highnbble 012 34567 89ABCDEF
c FADDP st = 510 + 510 | FMULP ey - g1 = a1 Undefined Undatined
HEHEEEEREE F' il I I A D Undefinod Undefined
C F
o 5
D Undafined U :‘ Undefined € -; Undetined Undafined
a ]
E FSUBRP siqy= 1@ - sy | FSUBP 5100 < 51> - 570} al ,
i-{ol T2l a] a] sf o] rla]s]2] 2] o[ 5] s[> F Undsfined Undafined
£ FDIVRP g1 - sram 7 s7en [ FDIVE smrmm ESTFJ
la| [V f273]lafs)a]|7 D2 2| 4] 5} 417
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Preliminary Electrical Specifications for CX-83587-25
(Addendum 1o 83587 User's Manual, Chapler 7)

7.0 Etecirical Specifications
7.1 Absclute Maximum Ralings

The following fabie lists obsolute maximum rotings for the CX-B3587-25 device. Stressas
beyond those listed under "Absolute Maximum Ratings” moy cause permanent damage
1o the device. These are stress ratings only and do not imply that operations under any
conditions other than jhose listed under "Recommended Operaling Conditions™ is
possible. Exposure 10 conditions beyond the "Absolute Maximum Ratings” will (1) reduce
device reliability and {2) result in premaiure failure even when there is no immediately
apparent sign of foilure.  Prolonged exposure to conditions at or near "Absolufe
Maximum Ratings” may also result in reduced useful life ond refiability.

Parameter Min. Max. Unils Notes
Case Temperature 0 +100 °C Power Applied
Storage Temperaiure -65 +150 °C NO Bias
Supply Voltage, Vec -0.5 +6.0 Volts | With respect 1o Vss
voltage On Any Pin 0.5 Vee+0.5 | Volis With respect 10 Vss
Power Dissipation 1.8 Watts | Te = rcom femp, Vec =525
volts, CLK2 = 50 MHz
input Clamp Current, lik 10 mA Vi<Vss or VisVee
Cuiput Clamp Current. lok 25 mA Vo<yss or VoxVee

7.2 rRecommended QOperating Conditions

Symbol Parameter Min. Max. Units Notes

Tc Cose Tempergture 0 +85 o Pawer Applied
VCG Supply vVolfage +4.75 | #8625 Valis With respeci 10 Vss
Vih High Level Inpui Voliage 20 veo+0.3 | Volis

Vil Low Level Input Voltage -0.3 0.8 Volts

loh High Level Quipui Current -1.0 mA Yoh=Voh{min)

101 Low Level Ouiput Current +4.0 mA Vol=Volimax)

lik input Clamp Current +/-10 mA VieVss or VisVeo
ok Cuput Clamp Curreni +/-25 mA YVo<Vss or VosVec
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7.3 DC Electrical Charactetistics
Symbol Parameler Min. Max. Units Notes
Vvl Clock Inpul Low 0.0 0.8 Volts
veh Clock input High 3.7 Voo Volis
Vol Cutput Low Vollage +.45 | Volis lol=4.0 mA
Voh Qutput High Voltage 24 Volis | loh=-1.0 mA
lcci Supply Current - ldle 12 mA CLKZ=50 MHz
lcer Supply Current - 380 mA CLKZ=50 MHz

Continuous Execution

I Input Leokage Current +-15 | pA D<VineVee
o i/O Leagkage Current +/-15 | uA 0.45<Vo<Vce
Cin Input Capocitance 10 pF fc=1 MHz
Co I/ Capaciiance 12 pF fe=1 MHz
Cclk | Clock Capaciiance 15 pF fo=1 MHz
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7.4 Swilching Characteristics

The following table summarizes the timing requirements and characteristics of the CX-
83587-25 device. All timings are measured at 1.5 voiis unless otherwise specified. Figure
numbers refer o the timing diagrams shown in Chapter 7 of the 83587 User's Manual.

Symbol Pin Parameler Min. Max. | Uniis | Figure Nates
11 CPUCLK2 Period 20 500 ns 7.1 2.0v
t2a CPUCLKZ2 High Time 7 ns 7.1 2.0V
12b CPUCLKZ High Time 4 ns 71 3.7V
130 CPUCLK2 Low Time 7 ns 7.1 20V
13k CPUCLK?2 tow Time ) ns 7.1 0.8V
4 CPUCLKZ2 Fall Time 7 ) 7.1 3.7V to 0.8v
15 CPUCLKZ2 Rise Time= 7 NS 7.1 0.8V to 3.7V
t7 READYO# | Quiput Delay 3 19 nS 7.2 Cl=75 pF
t7 PEREQ Output Delay 4 24 ns 7.2 CI=75 pF
17 B{SY+# Cutput Delay 4 24 nS 7.2 Ci=75 pF
17 ERROR# Quiput Delay 4 24 nS 7.2 Cl=75pF
18 DE-O Ouiput Delay 0 27 ns 7.3 CI1=70 pF
10 D(31-0) Setup Time B8 ns 7.3

111 DE31-0 Hold Time 1 ns 7.3

112 D(31-0) Float Time 5 24 ns 7.3 Cl=120 pF
113 READYOE | Float Time 1 35 ns 7.5 Cl=75 pf
113 PEREG Float Time ] 35 na 7.5 Ci=75 pF
13 BUSY# Float Time 1 35 ns 7.5 Cl=75 pF
113 ERROR# Fioat Time ] 35 n$ 7.5 CI=75 pF
114 ADS# Sefup Time 14 nS 7.3

115 ADG# Hold Time 4 ns 7.3

116 READY# Setup Time 8 ns 7.3

116 CMDO#, Setup Time 12 nS 7.3

P16 NPS1# Setup Time 12 ns 7.3

16 NPS?2 Setup Time 12 ns 7.3

116 W /R# Setup Time 12 ns 7.3

116 STEN Setup Time 12 ns 7.3

117 READY# Hold Time 4 ns 7.3

117 CMDQ# Hold Time 0 n3 7.3

17 NPS1# Hold Time 0 NS 7.3

17 NPS2 Hold Time 0 N3 7.3

117 W/RE Hold Time 0 nS 7.3

117 STEN Hold Time 2 nS 7.3

118 RESETIN Setup Time 10 ns 7.4

11e RESETIN Hold Time 3 ns 7.4
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Preliminary Eiectricat Specifications for CX-83D87-40
(Addendum 1o 83087 User's Manual, Chaopter 7)

7.0 Electrical Specifications

7. Absoluie Maximum Ratings

The following fable lists absolute maximum ratings for the CX-83D87-40 device. Stresses
beyond those listed under "Absolute Maximum Ratings” may couse permaneant damage
io the device. These ore stress ratings only and do not imply that operations under any
conditions other than those lisfed under 'Recommended Operating Conditions” s
possible. Exposure to conditions beyond the "Absclute Maximum Ratings” will (1) reduce
device reliability and (2) result in premature failure even when there is no immediately
Prolonged exposure 1o condiiions at or near "Absolute

cpparent sign of failure.

Maximum Ratings” may also result in reduced usetul iife ond reliability.

Parameter Min. Max. Units Nofes
" Case Temperature 0 +100 oC Power Applied
Storage Temperoture -65 +150 oC NoO Bias
Supply Voltage, Vec -0.5 +6.0 Volts With respect 1o Vss
Voliioge On Any Pin -0.5 vVee+0.5 | Volis | With respect 1o Vss
Power Dissipation 2.5 Watts | To = room femp, Voo = 5.25
volts, CLKZ2 = 80 MHz
Input Clamp Current, lik 10 mA Vi<Vss of VisVec
Output Clomp Current, lok | 25 mA | Vo<Vss or VosVee

7.2 Recommended Operating Conditions
Symbol Parameter Min. Max. Units Notfes
ic Case Temperaiure 0 +85 oC Power Applied
Voo Supply Voliage +4.75 | +8.25 VOIS With respact 10 Vss
Vih High Level input Volfoge 20 Vee+0.3 | Volts
il Low Level input Voltage -0.3 08 Volts
loh High Level Ouiput Current -1.0 mA Vah=Voh(min)
fe] Low Level Quiput Curreni +4.0 mA Vol=Vol(max)
fik Input Clamp Current +/-10 ma ViaVss or VisVee
| lok Ouput Clamip Current +/-25 MmA Vo<Vss ar VosVeo
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7.3 DC Electrical Characteristics
Symbol Parameter Min, Max. Units Notes
Yl Clock input Low 00 08 Volis
Veh Clock Input High 37 Ve Volts
Vol Quiput Low Voltage +0.45 | Volts iol=4.0 mA
vVoh Cutput High Voltage 2.4 Volis | loh=-1.0 mA
fcer Supply Current - 475 mA CLK2=80 MHz

Confinucus Execuiion

{li Input Leakage Current +/-15 | uA O<Vin<Vce
o i/0O Leakage Current +/-15 | nA 0.45<Vo<Vee
Cin input Capacitance 10 pF fc=1MHz
Co /O Capacitance 12 pF fc=1 MHz
Colk Clock Capacitance 15 DF | fe=1 MHz
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7.4 Switching Characteristics

The following table summarizes the timing requirements and characteristics of the CX-
83D87-40 device. Allfimings are measured at 1.5 volits uniess otherwise specified. Figure
numiers refer o ihe timing diagroms shown in Chapter 7 of the 83D87 User's Manual.

Symbol Fin Parameter Min. Max. Units_ | Figure Notes
il CPUCLKZ Period i2.5 500 ns 7.1 20V
t2¢ CPUCLK2 High Time o3 nS 7.1 20V
1Z2b CPUCLK2 High Time 3 ns 7.1 KWAY
i3a CPUCLK2 Low Time b ns 7.1 2.0v
13b CPUCLK2 Low Time 3 nS 7.1 C.8v
4 CPUCLK?Z Fall Time 4 ns 7.1 37VioGev
15 CPUCLKZ | Rise Time 4 n3 7.1 0.8Vic 3.7V
17 READYO# Qutput Delgy 3 13 ns 7.2 Cl=75 pF
17 PERER Cutput Delay 3 15 nS 7.2 Cl=75 pF
17 BUSY# Qutput Delay 3 15 nS 7.2 Ci=75 pF
7 ERROR# Quiput Delay 3 15 ns 7.2 Cl=75 pF
18 DE31-0} Quiput Delay 0 19 ns 7.3 Cl=50 pF
10 D@31 Sefup Time 5 nS 7.3

1 D{31-0) Hold Time & nS 7.3

112 DE1-O) Float Tme 2 19 ns 7.3 Cl=120 pF
13 READYO# | Float Time ] 30 NS 7.5 Ci=75 pF
13 PEREQ Float Time 1 30 ns 7.5 CI=75 pF
113 BUSY# Float Time ] 30 ns 75 Cl=75 pF
113 ERROR# Float Time 1 30 NS 7.5 Cl=75 pF
114 ADS# Setup Time 11 ns 7.3

115 ADS# Hold Time 4 ns 7.3

116 READY= Setup Time 7 ns 7.3

HI) CMDO# Setup Time 7 nS 7.3

116 NPS1# Setup Time 7 nS 7.3

t16 NPS2 Setup Time 7 ns 7.3

t16 W/R# Setup Time 7 nS 7.3

116 STEN Setup Time 10 ns 7.3

117 READY# Hold Time 3 NS 7.3

117 CMDO# Hold Time C nsS 7.3

117 NPS1# Hold Time G ns 7.3

117 NPS2 Hold Time 0 n3 7.3

117 W/R# Hold Time 0 ns 7.3

17 STEN Hold Time 2 ns 7.3

118 RESETIN Setup Tme 5 ns 7.4

119 RESETIN Hold Time 3 ns 7.4






