

































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































INSTRUCTION SET OPCODES AND CLOCK CYCLES

intgl.

Table D-3. Machine Instruction Decoding Guide (Continued)

Byte 1 Byte 2 Bytes 3-6 ASM-86 Instruction Format
Hex Binary

E1 1110 0001 IP-inc-8 loope/loopz short-label

E2 1110 0010 IP-inc-8 loop short-label

E3 1110 0011 IP-inc-8 joxz short-label

E4 11100100 data-8 in AL,immed8

ES 1110 0101 data-8 in AX,immed8

E6 11100110 data-8 out AL,immed8

E7 1110 0111 data-8 out AX,immed8

E8 1110 1000 IP-inc-lo IP-inc-hi call near-proc

E9 1110 1001 IP-inc-lo IP-inc-hi jmp near-label

EA 1110 1010 IP-lo IP-hi,CS-lo,CS-hi jmp far-label

EB 1110 1011 IP-inc-8 jmp short-label

EC 1110 1100 in AL,DX

ED 1110 1101 in AX,DX

EE 1110 1110 out AL,DX

EF 1110 1111 out AX,DX

FO 1111 0000 lock (prefix)

F1 1111 0001 —_

F2 1111 0010 repne/repnz

F3 1111 0011 rep/repe/repz

Fa4 1111 0100 hit

F5 1111 0101 cme

F6 1111 0110 mod 000 r/m (disp-lo),(disp-hi),data-8 test reg8/mem8,immed8
mod 001 r/m —_
mod 010 r/m (disp-lo), (disp-hi) not reg8/mem8
mod 011 r/m (disp-lo),(disp-hi) neg reg8/mem8
mod 100 r/m (disp-lo),(disp-hi) mul reg8/mem8
mod 101 r/m (disp-lo), (disp-hi) imul reg8/mems8
mod 110 r/m (disp-lo), (disp-hi) div reg8/mems8
mod 111 r/m (disp-lo),(disp-hi) idiv reg8/mem8

F7 1111 0111 mod 000 r/m (disp-lo), (disp-hi),data-lo,data-hi test reg16/mem16,immed16
mod 001 r/m -
mod 010 r/m (disp-lo),(disp-hi) not reg16/mem16 -
mod 011 r/m (disp-lo),(disp-hi) neg reg16/mem16
mod 100 r/m (disp-lo), (disp-hi) mul reg16/mem16
mod 101 r/m (disp-lo),(disp-hi) imul reg16/mem16
mod 110 r/m (disp-lo),(disp-hi) div reg16/mem16
mod 111 /m (disp-lo),(disp-hi) idiv reg16/mem16
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INSTRUCTION SET OPCODES AND CLOCK CYCLES

Table D-3. Machine Instruction Decoding Guide (Continued)

Byte 1 Byte 2 Bytes 3-6 ASM-86 Instruction Format
Hex Binary

F8 1111 1000 cle

F9 1111 1001 stc

FA 1111 1010 cli

FB 1111 1011 sti

FC 1111 1100 cld

FD 1111 1101 std

FE 1111 1110 mod 000 r/m (disp-lo),(disp-hi) inc mem16
mod 001 /m (disp-lo),(disp-hi) dec mem16
mod 010 r/m -

FE 1111 1110 mod 011 r/m —_
mod 100 r/m —
mod 101 r/m —
mod 110 r/m —
mod 111 r/m -

FF 1111 111 mod 000 r/m (disp-io),(disp-hi) inc > mem16
mod 001 r/m (disp-lo),(disp-hi) dec mem16
mod 010 r/m (disp-lo), (disp-hi) call reg16/mem16 (intrasegment)
mod 011 /m (disp-lo),(disp-hi) call mem16 (intersegment)
mod 100 /m (disp-lo), (disp-hi) jmp reg16/mem16 (intrasegment)
mod 101 /m (disp-lo), (disp-hi) jmp mem16 (intersegment)
mod 110 r/m (disp-lo), (disp-hi) push mem16
mod 111 r/m -
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Table D-4. Mnemonic Encoding Matrix (Left Half)

x0 x1 x2 x3 x4 x5 x6 x7
ADD ADD ADD ADD ADD ADD PUSH POP
0x
b,f,r/m w,f,r/m b,t,r/m w,t,r/m b.ia w,ia ES ES
ADC ADC ADC ADC ADC ADC PUSH POP
1x
b.f,r/m wf,rim b.t,r/m w,t,r/m b,i w,i SS SS
AND AND AND AND AND AND SEG DAA
2x
b.f,rim wif,rim b.t,r/m wt,r/m b,i w,i =ES
XOR XOR XOR XOR XOR XOR SEG AAA
3x
b.f,r/m w,f,r/m b,t,r/m wt,r/m b,i w,i =S8
INC INC INC INC INC INC INC INC
4x
AX CX DX BX SP BP Sl DI
PUSH PUSH PUSH PUSH PUSH PUSH PUSH PUSH
5x
AX CX DX BX SP Sl DI
PUSHA POPA BOUND .
6x ,
w,f,r/m ; e E
Jo JNO JB/ JNB/ JE/ JINE/ JBE/ JNBE/
7x JNAE/ JAE/ Jz JNZ JNA JA
JC JNC
Immed Immed Immed Immed TEST TEST XCHG XCHG
8x
b,r/m w,r/m b,r/m is,r/m b,r/m w,r/m b,r/m w,r/m
NOP XCHG XCHG XCHG XCHG XCHG XCHG XCHG
9x (XCHG)
AX CX DX BX SP BP S| DI
MOV MOV MOV MOV MOvsS MOVS CMPS CMPS
Ax
m—AL m—AX AL-m AX-m
MOV MOV MoV MOV MOV MOV MOV MOV
Bx
i—AL i-CL i-»DL i-BL i—»AH i-»CH i-»DH i-»BH
Shift Shift RET RET LES LDS MOV MOV
Cx )
b,i W,i (i+SP) b,i,r/m w,i,r/m
Shift Shift Shift Shift AAM AAD XLAT
Dx
b w b,v wVv
LOOPNZ/ LOOPZ/ LOOP JCXZ IN IN ouT
Ex LOOPNE LOOPE
LOCK REP REP HLT CMC Grp1 Grp1
Fx
z b,r/m w,r/m
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Table D-4. Mnemonic Encoding Matrix (Right Half)

x8 x9 XA xB xC xD xE xF
OR OR OR OR OR OR PUSH
0x
b,f,r/m w,f,r/m b,t,r/m w,t,r/m b,i Wi Cs
SBB SBB SBB SBB SBB SBB PUSH
1x
b,f,r/m w,f,r/m b,t,r/m wt,r/m b,i w,i DS DS
suB suB suB SuB suB suB SEG DAS
2x
b.f,r/m w,i,r/m b,t,r/m w,t,r/m b,i w,i =CS
CMP CMP CMP CMP CMP CMP SEG AAS
3x
b,f.r/m w,i,r/m bt,r/m wt,r/m b,i w,i =DS
DEC DEC DEC DEC DEC DEC DEC DEC
4x
AX CX DX BX SP BP Sl DI
POP POP POP POP POP POP POP POP
5x
AX CX DX BX SP BP Si DI
PUSH IMUL PUSH IMUL INS INS OouTs ouTS
6x
w,i w,i b,i w,i b w b w
JS JNS JP/ JINP/ Ju JINL/ JLE/ JNLE/
JPE JPO JINGE JGE ING JG x
MOV MoV Mov Mov MOV LEA MoV POP
8x
b,f,r/m w,f,r/m b,t,r/m w,t,r/m srf,r/m srt,r/m r/m
CBW CWD CALL WAIT PUSHF POPF SAHF LAHF
9x
LD
TEST TEST STOS STOS LODS LODS SCAS SCAS
Ax
b,ia w,ia
MOV [YIo)Y} MoV Mov MOV MoV MoV MoV
Bx
i—>AX i—»CX i-»DX i»BX i—»SP i~»BP i—8| i—DI
ENTER LEAVE RET RET INT INT INTO IRET
Cx
1(i+SP) | type 3 (any)
ESC ESC ESC ESC ESC ESC ESC ESC
Dx
0 1 2 3 4 5 6 7
CALL JMP JMP JMP IN IN ouT ouT
Ex
cLC STC cul STI CLS STD Grp2 Grp2
Fx
b,r/m w,r/m

NOTE: Table D-5 defines abbreviations used in this matrix. Shading indicates reserved opcodes.
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Table D-5. Abbreviations for Mnemonic Encoding Matrix

Abbr Definition Abbr Definition Abbr Definition Abbr Definition
b byte operation ia immediate to accumulator m memory t to CPU register
d direct id indirect r/m EA is second byte v variable
f from CPU register is immediate byte, sign extended si short intrasegment w word operation
i immediate | long (intersegment) sr segment register z zero

Byte 2 Immed Shift Grp1 Grp2
mod 000 r/m ADD ROL TEST INC
mod 001 r/m OR ROR —_— DEC
mod 010 r/m ADC RCL NOT CALL id
mod 011 r/m SBB RCR NEG CALL |, id
mod 100 r/m AND SHLU/SAL MUL JMP id
mod 101 r/m sus SHR IMUL JMP i, id
mod 110 r/m XOR —_ DIV PUSH
mod 111 /m CMP SAR DIV -

mod and r/m determine the Effective Address (EA) calculation. See Table D-1 for definitions.
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80C187 Math Coprocessor, 12-2-12-8
accessing, 12-10-12-11
arithmetic instructions, 12-3-12-4
bus cycles, 12-11
clocking, 12-10
code examples, 12-13-12-16
comparison instructions, 12-5
constant instructions, 12-6
data transfer instructions, 12-3
data types, 12-7-12-8
design considerations, 12-10-12-11
example floating point routine, 12-16
exceptions, 12-13
I/O port assignments, 12-10
initialization example, 12-13-12-16
instruction set, 12-2
interface, 12-7-12-13
and chip-selects, 6-14, 12-11
and PCB location, 4-7
exception trapping, 12-13
generating READY, 12-11
processor control instructions, 12-6
testing for presence, 12-10
transcendental instructions, 12-5
8259A Programmable Interrupt Controllers, 8-1
and special fully nested mode, 8-8
cascading, 8-7, 8-8
interrupt type, 8-9
priority structure, 8-8
82C59A Programmable Interrupt Controller
interfacing with, 3-25-3-27

A
Address and data bus, 3-1-3-6
16-bit, 3-1-3-5
considerations, 3-7
8-bit, 3-5-3-6

considerations, 3-7
See also Bus cycles, Data transfers
Address bus, See Address and data bus
Address space, See Memory space, 1/0 space
Addressing modes, 2-27-2-36
and string instructions, 2-34
based, 2-30, 2-31, 2-32

INDEX

based index, 2-34, 2-35
direct, 2-29
immediate operands, 2-28
indexed, 2-32,2-33
indirect, 2-36
memory operands, 2-28
register indirect, 2-30, 2-31
register operands, 2-27
AH register, 2-5
AL register, 2-5, 2-18, 2-23
ApBUILDER files, obtaining from BBS, 1-6
Application BBS, 1-5
Architecture
CPU block diagram, 2-2
device feature comparisons, 1-2
family introduction, 1-1
overview, 1-1,2-1
Arithmetic
instructions, 2-19-2-20
interpretation of 8-bit numbers, 2-20
Arithmetic Logic Unit (ALU), 2-1
Array bounds trap (Type 5 exception), 2-44
ASCII, defined, 2-37
Asynchronous inputs, synchronizing, B-2
Auxiliary Flag (AF), 2-7, 2-9
AX register, 2-1, 2-5, 2-18, 2-23, 3-6

B
Base Pointer (BP), See BP register
Baud Rate Compare Register (BxXCMP), 10-12
Baud Rate Counter Register (BxCNT), 10-11
BBS, 1-5
BCD, defined, 2-37
Bit manipulation instructions, 2-21-2-22
BOUND instruction, 2-44, A-8
BP register, 2-1, 2-13, 2-30, 2-34
Breakpoint interrupt (Type 3 exception), 2-44
Bus cycles, 3-20-3-45

address/status phase, 3-10-3-12

and 80C187, 12-11

and CSU, 6-14

and Idle mode, 5-13

and PCB accesses, 4-4

and Powerdown mode, 5-16

Index-1



INDEX

and T-states, 3-9
data phase, 3-13
HALT cycle, 3-28-3-34
and chip-selects, 6-4
HALT state, exiting, 3-30-3-34
idle states, 3-18
instruction prefetch, 3-20
interrupt acknowledge (INTA) cycles, 3-6,
3-25-3-26, 8-9
and chip-selects, 6-4
operation, 3-7-3-20
priorities, 3-44-3-45,7-2
read cycles, 3-20-3-21
refresh cycles, 3-22, 7-4,7-5
control signals, 7-5, 7-6
during HOLD, 3-41-3-43,7-13-7-14
wait states, 3-13-3-18
write cycles, 3-22-3-25
See also Data transfers
Bus hold protocol, 3-39-3-44
and CLKOUT, 5-6
and CSU, 6-15
and Idle mode, 5-14
and refresh cycles, 3-41-3-43, 7-13-7-14
and reset, 5-9
latency, 3-40-3-41
Rug Interface Unit (RITI), 2-1, 2-3, 2-11, 3-1-3-45
and DRAM refresh requests, 7-4
and TCU, 9-1
buffering the data bus, 3-35-3-37
modifying interface, 3-34-3-37, 3-37
relationship to RCU, 7-1
synchronizing software and hardware events,
3-37-3-38
using a locked bus, 3-38-3-39
using multiple bus masters, 3-39-3-44
BX register, 2-1, 2-5, 2-30

C

Carry Flag (CF), 2-7, 2-9

Chip-Select Unit (CSU), 6-1
and HALT bus cycles, 3-28
and READY, 6-11-6-12
and wait states, 6-11-6-12
block diagram, 6-3
bus cycle decoding, 6-14
examples, 6-15-6-20
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features and benefits, 6-1
functional overview, 6-2-6-5
programming, 6-5-6-15
registers, 6-5-6-15
system diagram, 6-16
See also Chip selects
Chip-selects
activating, 6-4
and 80C187 interface, 6-14, 12-11
and bus hold protocol, 6-15
and DRAM controllers, 7-1
and guarded memory locations, 6-20
and reserved I/O locations, 6-14
enabling and disabling, 6-11
initializing, 6-6-6-15
methods for generating, 6-1
multiplexed I/O port pins, 11-7
overlapping, 6-12-6-14
programming considerations, 6-14
start address, 6-10, 6-14
stop address, 6-10
timing, 6-4
CL register, 2-5, 2-21, 2-22
CLKOUT
and bus hold, 5-6
and power management modes, 5-6
and reset, 5-6
Clock generator, 5-6-5-10
and system reset, 5-6-5-7
output, 5-6
synchronizing CLKOUT and RESOUT, 5-6-
5-7
Clock sources, TCU, 9-12
Code (programs), See Software
Code segment, 2-5
Counters, See Timer Counter Unit (TCU)
CPU, block diagram, 2-2
Crystal,See Oscillator
CS register, 2-1, 2-5, 2-6, 2-13, 2-23, 2-39, 2-41
Customer service, 1-4
CX register, 2-1, 2-5, 2-23, 2-25, 2-26

D

Data, 3-6

Data bus, See Address and data bus
Data segment, 2-5

Data sheets, obtaining from BBS, 1-6
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Data transfers, 3-1-3-6

instructions, 2-18

PCB considerations, 4-5

PSW flag storage formats, 2-19

See also Bus cycles
Data types, 2-37-2-38
DI register, 2-1, 2-5, 2-13, 2-22, 2-23, 2-30, 2-32,

2-34

Digital one-shot, code example, 9-17-9-23
Direction Flag (DF), 2-7, 2-9, 2-23
Display, defined, A-2
Divide Error trap (Type 0 exception), 2-43
Documents, related, 1-3
DRAM controllers

and wait state control, 7-5

clocked, 7-5

design guidelines, 7-5

unclocked, 7-5

See also Refresh Control Unit
DS register, 2-1, 2-5, 2-6, 2-13, 2-30, 2-34, 2-43
DX register, 2-1, 2-5, 2-36, 3-6

E
Effective Address (EA), 2-13
calculation, 2-28
Emulation mode, 13-1
End-of-Interrupt (EOI)
command, 8-21
register, 8-21, 8-22
ENTER instruction, A-2
ES register, 2-1, 2-5, 2-6, 2-13, 2-30, 2-34
Escape opcode fault (Type 7 exception), 2-44, 12-1
Examples, code, See Software )
Exceptions, 2-43-2-44
priority, 2-46-2-49
Execution Unit (EU), 2-1, 2-2
Extra segment, 2-5

F

Fault exceptions, 2-43
FaxBack service, 1-5
F-Bus
and PCB, 4-5
operation, 4-5
Flags, See Processor Status Word (PSW)
Floating Point, defined, 2-37

INDEX

H

HALT bus cycle, See Bus cycles
HOLD/HLDA protocol, See Bus hold protocol
Hypertext manuals, obtaining from BBS, 1-6

I/O devices
interfacing with, 3-6-3-7
memory-mapped, 3-6
I/0 ports, 11-1-11-12
addressing, 2-36
bidirectional, 11-1
configuration example, 11-12
initializing, 11-11
input-only, 11-3
open-drain bidirectional, 11-3
output-only, 11-3
overview, 11-1
port 1, 11-7
port 2, 11-7
programming, 11-7-11-12
registers, 11-7-11-11
reset status, 11-11
I/0 space, 3-1-3-7
accessing, 3-6
reserved locations, 2-15, 6-14
Idle mode, 5-11-5-16, 5-16
bus operation, 5-13
control register, 5-12
entering, 5-11, 5-13
exiting, 5-14-5-15
exiting HALT bus cycle, 3-34
initialization code, 5-15-5-16
Idle states
and bus cycles, 3-18
Immediate operands, 2-28
IMUL instruction, A-9
Input/output ports, 11-1
Inputs, asynchronous, synchronizing, B-1
INS instruction, A-2
In-Service register, 8-5, 8-7, 8-18, 8-19
Instruction Pointer (IP), 2-1, 2-6, 2-13, 2-23, 2-39,
2-41
reset status, 2-6
Instruction prefetch bus cycle, See Bus cycles
Instruction set, 2-17, A-1, D-1
additions, A-1
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arithmetic instructions, 2-19-2-20, A-9
bit manipulation instructions, 2-21-2-22, A-9
data transfer instructions, 2-18-2-20, A-1,
A-8
data types, 2-37-2-38
enhancements, A-8
high-level instructions, A-2
nesting, A-2
processor control instructions, 2-27
program transfer instructions, 2-23-2-24
reentrant procedures, A-2
rotate instructions, A-10
shift instructions, A-9
string instructions, 2-22-2-23, A-2
INT instruction, single-byte, See Breakpoint
interrupt
INTO instruction, 2-44
INTA bus cycle, See Bus cycles
Integer, defined, 2-37, 12-7 -
Interrupt Control registers, 8-12
for external pins, 8-14, 8-15
for internal sources, 8-13
Interrupt Control Unit (ICU), 8-1-8-24
block diagram, 8-2
cascade mode, 8-7
initializing, 8-23, 8-24
interfacing with an 82C59A Programmable
Interrupt Controller, 3-25-3-27
operation with nesting, 8-4
programming, 8-11
registers, 8-11
special fully nested mode, 8-8
with cascade mode, 8-8
without cascade mode, 8-8
typical interrupt sequence, 8-5
Interrupt Enable Flag (IF), 2-7, 2-9, 2-41
Interrupt Mask register, 8-17
Interrupt Request register, 8-16
Interrupt Status register, 8-7, 8-22, 8-23
Interrupt Vector Table, 2-39, 2-40
Interrupt-on-overflow trap (Type 4 exception),
2-44
Interrupts, 2-39-2-43
and CSU initialization, 6-6
controlling priority, 8-12
edge- and level-sensitive, 8-10
and external 8259As, 8-10
enabling cascade mode, 8-12
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enabling special fully nested mode, 8-12
latency, 2-45
reducing, 3-28
latency and response times, 8-10, 8-11
maskable, 2-43
masking, 8-2, 8-12, 8-17
priority-based, 8-18
multiplexed, 8-7
nesting, 8-4
NMI, 2-42
nonmaskable, 2-45
overview, 8-1
priority, 2-46-2-49, 8-3
default, 8-3
resolution, 8-5, 8-6
processing, 2-39-2-42
reserved, 2-39
response time, 2-46
selecting edge- or level-triggering, 8-12
software, 2-45
timer interrupts, 9-16
types, 8-9
See also Exceptions, Interrupt Control Unit
INTn instruction, 2-45
Invalid opcode trap (Type 6 exception), 2-44
IRET instruction, 2-41

L

LEAVE instruction, A-7
Local bus, 3-1, 3-39, 12-11
Long integer, defined, 12-7
Long real, defined, 12-7

Math coprocessing, 12-1
hardware support, 12-1
overview, 12-1
Memory
addressing, 2-28-2-36
operands, 2-28
reserved locations, 2-15
Memory devices, interfacing with, 3-6-3-7
Memory segments, 2-8
accessing, 2-5, 2-10, 2-11, 2-13
address
base value, 2-10, 2-11, 2-12
Effective Address (EA), 2-13
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logical, 2-10, 2-12
offset value, 2-10, 2-13
overriding, 2-11,2-13
physical, 2-3,2-10, 2-12
and dynamic code relocation, 2-13
Memory space, 3-1-3-6

N

Normally not-ready signal, See READY
Normally ready signal, See READY

Numerics coprocessor fault (Type 16 exception),
2-44, 12-13

o
ONCE mode, 13-1
One-shot, code example, 9-17-9-23
Ordinal, defined, 2-37
Oscillator
external
and powerdown, 5-19
selecting crystal, 5-5
using canned, 5-6
internal crystal, 5-1-5-10
controlling gating to internal clocks,
5-18
operation, 5-2-5-3
selecting C; and L; components, 5-3—
5-6
OUTS instruction, A-2
Overflow Flag (OF), 2-7, 2-9, 2-44

P
Packed BCD, defined, 2-37
Packed decimal, defined, 12-7
Parity Flag (PF), 2-7, 2-9
PCB Relocation Register, 4-1, 4-3, 4-6
and math coprocessing, 12-1
PDTMR pin, 5-18
Peripheral Control Block (PCB), 4-1
accessing, 4-4
and F-Bus operation, 4-5
base address, 4-6—4-7
bus cycles, 4-4
READY signals, 4-4
reserved locations, 4-6
wait states, 4-4
Peripheral control registers, 4-1, 4-6

INDEX

Pointer, defined, 2-37
Poll register, 8-9, 8-19, 8-20
Poll Status register, 8-9, 8-19, 8-20, 8-21
Polling, 8-1, 8-9
POPA instruction, A-1
Port Control Register (PxCON), 11-8
Port Data Latch Register (PXLTCH), 11-10
Port Direction Register (PxDIR), 11-9
Port Pin State Register (PxPIN), 11-11
Power consumption, reducing, 3-28, 5-19
Power Control Register, 5-12
Power management, 5-10-5-19
Power management modes
and HALT bus cycles, 3-28, 3-30, 3-32
compared, 5-19
Powerdown mode, 5-16-5-19, 7-2
and bus cycles, 5-16
control register, 5-12
entering, 5-17
exiting, 5-18-5-19
exiting HALT bus cycle, 3-33
initialization code, 5-15-5-18
Priority Mask register, 8-18
Processor control instructions, 2-27
Processor Status Word (PSW), 2-1, 2-7, 2-41
bits defined, 2-7, 2-9
flag storage formats, 2-19
reset status, 2-7
Program transfer instructions, 2-23-2-24
conditional transfers, 2-24, 2-26
interrupts, 2-26
iteration control, 2-25
unconditional transfers, 2-24
Programming examples, See Software
PUSH instruction, A-8
PUSHA instruction, A-1

R

RCL instruction, A-10

RCR instruction, A-10

Read bus cycles, See Bus cycles

READY
and chip-selects, 6-11
and normally not-ready signal, 3-16-3-18
and normally ready signal, 3-16-3-17
and PCB accesses, 4-4
and wait states, 3-13-3-18
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block diagram, 3-15
implementation approaches, 3-13
timing concerns, 3-17
Real, defined, 12-7
Real-time clock, code example, 9-17-9-20
Refresh address, 7-4
Refresh Address Register (RFADDR), 7-10
Refresh Base Address Register (RFBASE), 7-7,
7-8
Refresh bus cycle, See Bus cycles
Refresh Clock Interval Register (RFTIME), 7-7,
7-8
Refresh Control Register (RFCON), 7-9, 7-10
Refresh Control Unit (RCU), 7-1-7-14
and bus hold protocol, 7-13-7-14
and Powerdown mode, 7-2
block diagram, 7-1
bus latency, 7-7
calculating refresh interval, 7-7
control registers, 7-7-7-10
initialization code, 7-11
operation, 7-2
overview, 7-2-7-4
programming, 7-7-7-12
relationship to BIU, 7-1
Register operands, 2-27
Registers, 2-1
control, 2-1
data, 2-4, 2-5
general, 2-1,2-4,2-5
H & L group, 2-4
index, 2-5, 2-13, 2-34
P & I group, 2-4
pointer, 2-1, 2-5, 2-13
pointer and index, 2-4
segment, 2-1,2-5, 2-11, 2-12
status, 2-1
Relocation Register, See PCB Relocation Register
Reset
and bus hold protocol, 5-6
and clock synchronization, 5-6-5-10
cold, 5-7,5-8
RC circuit for reset input, 5-7
warm, 5-7, 5-9
ROL instruction, A-10
ROR instruction, A-10
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S

SAL instruction, A-9
SAR instruction, A-9
Serial Communications Unit (SCU)
asynchronous communications, 10-1-10-8,
10-13-10-18
example, 10-24-10-28
mode 1, 10-6
mode 2, 10-7
mode 3, 10-6
mode 4, 10-6
baud rates, 10-10-10-13
baud timebase clock, 10-21, 10-22
BCLK pin timings, 10-19-10-21
break characters, 10-4, 10-15
channel 0 interrupts, 10-22
channel 1 interrupts, 10-22
CTS# pin timings, 10-19
examples, 10-24-10-36
features, 10-1
framing errors, 10-4
hardware considerations, 10-19-10-22
interrupts, 10-22
master/slave example, 10-28-10-36
multiprocessor communications, 10-14
overrun errors, 10-4
gverview, 10-1-10-8
parity errors, 10-4
programming, 10-9-10-19
receiver, 10-2
RX machine, 10-2
stand-alone communications, 10-13
synchronous communications, 10-8, 10-19
example, 10-27
timings, 10-21
transmitter, 10-4
TX machine, 10-4
Serial Port Control Register (SxCON), 10-16
Serial Port Status Register (SxSTS), 10-17, 10-18
Serial ports, See Serial Communications Unit
(SCU) ,
Serial Receive Buffer Register (SxXRBUF), 10-9
Serial Transmit Buffer Register (SXTBUF), 10-10
SHL instruction, A-9
Short integer, defined, 12-7
Short real, defined, 12-7
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SHR instruction, A-9
SIregister, 2-1,2-5, 2-13, 2-22, 2-23, 2-30, 2-32,
2-34
Sign Flag (SF), 2-7,2-9
Single-step trap (Type 1 exception), 2-43
Software
code example
80C187 floating-point routine, 12-16
80C187 initialization, 12-13-12-15
digital one-shot, 9-17-9-23
I/O port configuration, 11-12
ICU initialization, 8-24
real-time clock, 9-17-9-19
SCU asynchronous mode, 10-24
SCU master/slave network, 10-28—
10-36
initialization code, 10-30-10-32
_select_slave routine, 10-31-10-32
_send_slave_command routine,
' 10-36
_slave_1 routine, 10-33-10-35
SCU synchronous mode, 10-27
square-wave generator, 9-17-9-22
TCU configurations, 9-17-9-23
data types, 2-37, 2-38
dynamic code relocation, 2-13, 2-14
interrupts, 2-45
overview, 2-17
See also Addressing modes, Instruction set
Square-wave generator, code example, 9-17-9-22
SS register, 2-1, 2-5, 2-6, 2-13, 2-15, 2-30, 2-45
Stack frame pointers, A-2
Stack Pointer, 2-1, 2-5, 2-13, 2-15, 2-45
Stack segment, 2-5
Stacks, 2-15
START registers, CSU, 6-5, 6-7, 6-11
STOP registers, CSU, 6-5, 6-8, 6-12
String instructions, 2-22-2-23
and addressing modes, 2-34
and memory-mapped I/O ports, 2-36
operand locations, 2-13
operands, 2-36
Strings
accessing, 2-13, 2-34
defined, 2-37
Synchronizing asynchronous inputs, B-1

INDEX

T

Temporary real, defined, 12-7
Terminology
"above" vs "greater", 2-26
"below" vs "less", 2-26
device names, 1-2
Timer Control Registers (TxCON), 9-7, 9-8
Timer Count Registers (TXCNT), 9-10
Timer Counter Unit (TCU), 9-1-9-23
application examples, 9-17-9-23
block diagram, 9-2
clock sources, 9-12
configuring a digital one-shot, 9-17-9-23
configuring a real-time clock, 9-17-9-19
configuring a square-wave generator, 9-17—
9-22
counting sequence, 9-12-9-13
dual maxcount mode, 9-13-9-14
enabling and disabling counters, 9-15-9-16
frequency, maximum, 9-17
initializing, 9-11
input synchronization, 9-17
interrupts, 9-16
overview, 9-1-9-6
programming, 9-6-9-16
considerations, 9-16
pulsed output, 9-14-9-15
retriggering, 9-13-9-14
setup and hold times, 9-16
single maxcount mode, 9-13, 9-14-9-16
timer delay, 9-1
timing, 9-1
and BIU, 9-1
considerations, 9-16
TxOUT signal, 9-15
variable duty cycle output, 9-14-9-15
Timer Maxcount Compare Registers (TxCMPA,
TxCMPB), 9-11
Timers, See Timer/Counter Unit (TCU), Watchdog
timer
Trap exceptions, 2-43
Trap Flag (TF), 2-7, 2-9, 2-43, 2-48
T-state
and bus cycles, 3-9
and CLKOUT, 3-8
defined, 3-7
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w

Wait states
and bus cycles, 3-13
and chip-selects, 6-11-6-14
and DRAM controllers, 7-1
and PCB accesses, 4-4
and READY input, 3-13
Word integer, defined, 12-7
Write bus cycle, 3-22

y 4
Zero Flag (ZF), 2-7,2-9,2-23
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