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MOV (dest), [direct]
MOV [direct] , (source)
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MOV (dest) [ pointing_register]
51, DI .BX

MOV [pointing_register] , (source) : X171 N"I0NMT UIMA0A NI 7¥ YUIEND WA 71071 R



L = 11010011k ; rolling left 1 position: D2V - RV VM

CF

CF

B
EL = 10100111k ;o rolling left 1 more pozition:
AL = 01001111b
BASE BX MOV AL, [BX]
rol ¥, ¥ !means ¢ ¥ 1s rolled left by v positions
Lor ®, ¥ ! means @ ox is rolled right by v positions
INDEX SL DI MOV AL, [SI]
 rcl and rer
=0 AL = 11010011k ¢ rolling left 1 position Basis&Index | Mov al
=1 AL = 10100110k ; rolling left 1 more posation . ’
=1 AL = 01001101b offset BX pp o™ | [bx+si+30]
Instruction Format
NSTRUCTION ADDRESS- | OPERAND- | SEGMENT REP LOCK
PREFIX |SIzE PREFIX| SIZE PREFIX | OVERRIDE | PREFIX PREFIX
0OR1 0OR1 OOR 1 O0ORH1 0OR1 0OR1

NUMBER OF BYTES

OPCODE I MOD R/M I SIB I DISPLACMENT I IMMEDIATE

10R2 0OR1 0OR 1 0,1,20R 4 0,1,20R 4

NUMBER OF BYTES

Figure 25-1. Instruction Format

76543210 76543210 76 53 20 76 53 20
| Trrrrrrr | TTTTTrTT | mod 1T vim | ss index base| d32116/8 none  da216/ginone
opcode mod r/m s-i-b address immediate
(one or two bytes) byte byte displacement data
(T represents an (4,2, 1bytes (4,2, 1bytes
opcode bit.) register and Yadress or none) or none)
mode specifier

Core Instruction Forntat

MACRO 1 nin'on

The main differences (behavior-wise) are:
IMacros use String replacement for its
invocation whereas subroutines use Calls
dDue to replacement nature, macro can exist
Multiple copies in the programs whereas
subroutine can exist only in One copy
dBecause of multiple copies possibility, you

cannot obtain a macro's Address, whereas
you can obtain a subroutine's address

JMacros can be faster since it doesn't have
calling and return time penalty
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U Fully Nested mode
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Automatic End of Interrupt

 Specially Fully Nested mode
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Initialization Command Word 1 (ICW1)

e [CWT:

Ag Dy D¢ Ds Dy Dy D, D Dy

0 X X X 1 |LTIM| X |SNGL| IC4
— I

1 = Level Triggered Mode J [ = ICW4 Needed

0 = Edge Triggered Mode 0 = No ICW4 Needed

1 = Single
0 = Cascade Mode




g Bit(s) [Function
N7[:SSB [nterrupt Vector Addresses for MCS-80/835 Mode.
4 ust be set to 1 for ICW1
3 1 Level Triggered Interrupts
E 0 dge Triggered Interrupts
% ) 1 ICaJl Address Interval of 4
0 |Call Address Interval of 8
| 1 Single PIC
0 ascaded PICs
5 0LSB 1 Will be Sending ICW4
_ 0 Don't need ICW4

Initialization Command Word 2 (ICW2)

e ICW2:

Low order bits are 0 since there are 8 interrupts.

Ap Dy Dg Ds Dy D3 D, Dy Dy
L T T Ts| Ty | T3 | X | X | X

I I I I | T7-T3 of Interrupt Vector
Address (8086/8088 Mode)

These bits determine the vector numbers used with the IRQ inputs.
For example, if programmed to generate vectors 08H-0FH, 08H is
placed into these bit positions.

2NN NNK NNIX NZ0'DN NRXNI N2 [ND'TA NAIMDN NXR'YN DYY
7 shift 2 7un? nP'ooN MW A lizAn NX 725721 NN W7 shift2 nwwa
320h n7 " c8

Initialization Command Word 3 (ICW3)
72772 27 I
Cascade

o [CW3:

This register is treated as a mask,
Ao D7 Dg Ds Dy D3 Dy Dy Dy yith 15 indicating the IRQ channels
L 1S7)1S6] Ss1Ss]S3 152151 |Sp| connected to master/slave 8259As.

0 = IR Input has a slave
1 = IR Input does not have a slave




Initialization Command Word 3 for Master PIC (ICW3)

A0

Bit Function

IR7 is connected to a Slave

(=21 B ]

[R6 is connected to a Slave

[R5 is connected to a Slave

R4 is connected to a Slave

[R3 is connected to a Slave

IR2 is connected to a Slave

=l b n

IR | is connected to a Slave

=

[RO is connected to a Slave

Initialization Command Word 3 for Slaves (ICW3)

Bit(s) [Function
7 [Reserved. Setto ()
6 [Reserved. Set to ()
5 [Reserved. Set to ()
4 [Reserved. Set to ()
3 [Reserved. Set to ()
2:0 ISlave ID
000 Slave ()
001 Slave 1
010 Slave 2
011 Slave 3
100 Slave 4
101 Nlave o
110 Slave 6
111 Slave 7

=1

Bit(s) |Function

7 Reserved. Set to 0

6 Reserved. Set to 0

5 Reserved. Set to 0

4 1 Special Fully Nested Mode
0 Not Special Fully Nested Mode

3:2 Ox INon - Buffered Mode

10 Buffered Mode - Slave
11 Buffered Mode - Master
1 Auto EOL

! 0 INormal EOI

0 1 8086/8080 Mode
0 IMCS-80/85




Operation Control Word 1 (OCW1)

Bit PIC2 PIC1

7 Mask IRQIS Mask IRQ7
6 Misk [RQI4 Mask IRQb
5 Misk [RQI3 Mask [RQS
4 Mesk [RQI2 Mask [RQ4
3 Mask IRQL I Mask IRQ3
2 Misk [RQIO Mask [RQ2
1 Mask [RQD Mask IRQI
0 Misk [RQ8 Mask IRQD

Operation Control Word 2 (OCWZ2)

Bit(s) |Function

7:5 000 Rotate in Auto EOI Mode (Clear)
001 Non Specific EOI
010 Reserved
011 Specific EOl
100 Rotate in Auto EOI Mode (Set)
101 Rotate on Non-Specific EOI
110 Set Priority Command (Use Bits 2:0)
111 Rotate on Specific EOI (Use Bits 2:0)

4 Must be set to 0

3 Must be set to 0

2:0 000 Act on IRQ O or 8
001 Acton [IRQ 1 or 9
010 lAct on IRQ 2 or 10
011 Acton IRQ 3 or 11
100 Act on IRQ 4 or 12
101 lAct on [IRQ S or 13

110 Act on IRQ 6 or 14
111 lAct on [IRQ 7 or 15




Operation Control Word 3 (OCW3)

Bit(s) |[Function
7 Must be set to O
6:5 00 Reserved
01 Reserved
10 Reset Special Mask

11 Set Special Mask
4 Must be set to ()

3 Must be set to 1

) 1 Poll Command

0 No Poll Command
1:0 00 Reserved

01 Reserved

10 Next Read Returns Interrupt Request Register
11 [Next Read Returns In-Service Register

NI'09 210 |'2 NINAN

- Hardware Interrupts

old CS:EIP points past last completed instruction.
- Traps (INT 30, ...)

old CS:EIP points past instruction causing exception
- Faults (page fault, GPF, ...)

old CS:EIP points to instruction causing exception
- Aborts (hardware errors, bad system table vals...)
uncertain CS:EIP, serious problems, CPU confused

Exceptions

O Three types of exceptions

U Depending on the way they are reported

U Whether or not the interrupted instruction is restarted
Q Faults

O Traps
O Aborts
O Faults and traps are reported at instruction boundaries
d Aborts report severe errors
U Hardware errors

U Inconsistent values in system tables



Faults and Traps

Q Faults

4 Instruction boundary before the instruction during which the
exception was detected

0 Restarts the instruction
QO Divide error (detected during div/idiv instruction)
0 Segment-not-found fault

Q Traps

4 Instruction boundary immediately after the instruction during
which the exception was detected

4 No instruction restart
0 Overflow exception (interrupt 4) is a trap

0 User defined interrupts are also examples of traps

386 paging unit: This new processor extension operates completely separated
from the normal Protected Mode memory addressing unit. The 4GB address
space is divided into small chunks which can be moved around inside the

RAM or they can be removed from RAM and stored onto the harddisk
freeing RAM for other chunks.

Because it has nothing to do with the selector-offset addressing even
programs creating or changing their own descriptors will not be able to
recognize if paging is active or not. Memory access is now a three-layer
thing:

386 memony access using 386 paging capahilities:

Virtual address | SEdment register Index register cantaining
specified by containing index into offset inside the block
descriptar table

Indexed descriptor descrbes the memony block
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e

4GB physical address space
ofthe 386 CRL

d (the O3 handles this)

Note: Of course, the memory described in the descriptor itself may be
paged out there (see 286 part).
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