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8.6 AC ELECTRICAL SPECIFICATIONS — READ AND WRITE CYCLES

(Vcc=5.0 Vdc +5%; Vss=0 Vdc; TA=TL to TH; see Figures 8-6 and 8-7

N Characteristi Symbol 4 MHz 6 MHz 8 MHz 10 MHz 12.5 MHz Unit
um- " © ymbo! e ax | Min | Max | Min | Max | Min | Max | Min | Max |

1 {Clock Period teye 250 | 500 | 167 | 500 | 125 | 500 | 100 | 500 { 83 | 280 ns

2 [Clock Width Low tcL 115 | 250 75 [ 250 [ 55 [ 250 | 45 |20 | &5 125 ns

3 |Clock Width High 1CH 115 | 280 75 | 250 [ 55 | 250 | 45 | 250 | B 125 ns

4 {Clock Fall Time 1ct - 10 - 10 - 10 - 10 - 5 ns

5 |Clock Rise Time 1Cr - 10 - 10 - 10 - 10 5 ns

6 |Clock Low to Address 1CLAV - 90 - 80 - 70 — 60 55 ns
6A | Clock High to FC Vaid tCHFCY | — K. - 80 - 70 - 60 55 ns

Clock High to Address Data
7 High impedance (Maximum) CHAZx| — |10} = |00 - 80 - 0 60 ns
Clock High to Address/FC
8 invalid (Minimum) tcHAZn| O - 0 B 0 B 0 B ) B ne
Clock High to AS, DS tow
1 - - — — -
9 {Maximum) 1CHSLx 80 70 60 55 55 ns
Clock High to AS, DS Low
10 (Minimurm! tcHsLn| © - 0 - 0 - 0 — ) — ns
Address to AS, DS {Read)
2 ’ - - - - -
1 Low/ ET Write tavsL | 55 35 30 20 ) ns
FC Valid to AS, DS (Read)
2,7 i ‘ — ) — - - -
1A Low/AS Write trevsL | 80 70 60 50 40 ns
121 |Clock Low 1o AS, DS High wsH | - |90 ] - 180 | - 70 ]~ |59 - | 50 ns
— - =
132 AS, DS High to Address/FC tsraz | 60 _ 40 _ %0 _ 0 _ 0 B ns
invalid
1228 | A5, DS wdth Low (Readi/AS |\ |sss | - |37 | - |20 | - |18 |~ [wO| - | ns
1442 |DS Width Low (Wirite) pwpw | 285 — 170 | - 15 | - 95 - &0 - ns
15< |AS, DS Width High tgH | 285 | — |80 | — [ 180 | — |06 | ~ 16 | — ns
Clock High 10 AS, DS High
16 Impedance tCHSZ - 120 - 100 — 80 - 70 - 60 ns
172 |AT, DS High to R/W Hignh tSHRH | 60 | ~ |80 | - la | - |20 |- 0| - ns
Clock High to R/W High
1 - _ - — -
18 (Maximum) tCHRHx 920 80 70 60 60 ns
Clock High to R/W High .

19 Minimuml ICHRHn| © - 0 - 9 0 — 3 - ns
207 |Clock High to R/W Low WCHRL | — | 9 | - |8 | - 170 | ~ |& - 1 80 ns
2048 |AS Low 1o R/W Valid hsRY | — | 20 | - |20 | = [ 20| - 120 | - ]2 ns
212 [Address Valid to R/W Low AvRL | 9 | - 125 | - 2 | - 3 — ) — ns

21AZ7)FC Valid to R/W Low treveL ] 80 | — 170 0 - |60 | - [0 |- {30} - ns

222 |R/W Low to DS Low (Wrne) tRLSL | 20 | — 1140 | - [ 8 | = |50 |- |31 - ns

23 [Clock Low to Data Out Valid tcLpo | - S - 80 - 70 - 55 - 55 ns

Clock High to R/W, VMA ‘

24 High Impedance 1CHRZ - 120 - 100 - 80 - 70 - 60 ns

252 |DS High to Data Out Invalid sHpo | 80 | - | 4 | - (30 - 120 [~ |51~ ns
Data Out Valid to DS Low _ _ ]

267 |7 vntel toost | 8% | - | B |- |3 |~ |20 |- 5 | - ns
Data In to Clock Low (Setup - - .

276 Time! toicL | 30 | - | 5] - 15| - 10 | - o | - ns

262.5 [AS, DS High to DTACK High  |tsHDAMH| O |40 | © 1325 | C (245 | 0 |18 | ) | 150 ns
DS High to Data nvalid :
Q — — ) — — —
2 (Hold Time) ISHDI 0 0 L ¢ o ) ns
3¢ |AS, DS High to BERR High tSHBEH | © - (A o - o - B - ns
DTACK Low to Data in

2,6 _ - o - _ 5 -

31 (Setuo Time! DALDI 180 12C Y 65 50 ns

Motorola
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8.6 AC ELECTRICAL SPECIFICATIONS — READ AND WRITE CYCLES (CONTINUED)

Num. Characteristic J Symbot L 4 MHz ] 6 Mz 8 Mh: 10 MHz 125 MHz Unit
I [ Min l Max | Min | Max | Min ' Max | Min I Max | Min | Max
B H‘}gﬂi;i}:i?ﬁi Input it | 0 Slawo| o020 0 [ 200 0| 200] s
|33 | Ciock High 10 BG Low chgl | - -1l -1 0]l -Te] - = as
! 34 [ Clock High to BG High CHGH | — - | 8 ~ o) - 10| - 50 ns
| 35 | BR Low to BG Low BRLGL | 51 35[ 513515 | 35115 35 ]Ci Per.
L36 BR High t0 BG High IBRHGH] © & 51 35] 5 J 351 15| 35| 15| 35 [Cik Per
|37 | BGACK Low 10 BG Hign WGALGH] ' 5 5130151307530 15| 3010k Par
( BGACK Low to BR High _
L 37A {to Prevc;m Pgeirbrtra%nonl 'BGKBR f 0 > J B 20 } 00 -] B ns
Las B?v:f:;—g i‘gh:"gh Impedance oLy [ - - f | -t | -l — ] e ns
|39 | BG width High toH | 15 f - s s S s = or e
40 | Clock Low to VMA Low LML | - -8 | -l =T =170 ns
41 | Clock Low 10 E Transition tcie | - - | 8 - 7 - 55 - 45 ns
42 | E Output Rise and Fall Time e f | — - 3] - = ~ 1 B ] -T2 ns
43 | VMA Low 1o E Hign WMLEH | 325 O] - 20 - [10] - ] = ns
4_| AS, DS High 10 VPA High ISHYPH | 2 (0] 012 ] 0 tw ol ns
| a5 | FLon 1o Address/VMA/FC LAl [ 55 5 ' o S0 B AR NN T R B
46 | BGATK width N EE s - 1] =~ 15 ~ T15] = lon oo
475 | Asyncnronous Input Setup Time tAS) ] 30 S | - 20 - J 20 ~ 20 - ns
483 | BERR Low to DTACK Low 18ELDAL] & - Tl - To < ns
43 | E Low to AS, DS Invaiid ELS) | -80 ] -80] - |-80] - ] -8 - |-80] — ns
50 | € Width High S ESE 600 [ - T480 ] < 301 = |20 = ns
[ 51 TEWidth Low L | 1400 900 | - [700] =~ [50] = Ja0] = ns
{62 | E Extended Rise Time (CIERX | = ] | 8 | - 18 | ~ T8 | - | & ns
{53 | Data Hoid from Clock Fign tckpo | O] - 0 - 0 - 0 - ns
|54 ] Data Hold from E Low (Wnite) e poz | 60 | - 130 f -T2 = ENE= ns
{ 55 R/C\:/;/]atsgIZata Bus Impedance RLOO | 55 ‘ B B - 130 - |2l w0l ns
| 569 | FALT/AESET Pulse Width trpw | 10| - (10 ] - 0] - 0] = {10 | ~ Jcik eer.
Notes:

1. For 2 loading capacitance of less than or equal to 50 picofaraos, subtract 5 nanoseconds ‘rom the value given in these columns

2. Actual value depends on clock period.

3. 1f #47 is satisited for both DTACK and BERE, #48 may te O nanoseconds

4 For power up, the MPU must be held in RESET state for 100 ms 10 all staoilization of on-chip circuitry. After the system s
powered up, #56 refers to the minimum pulse width required to reset the system.

5 #14, #14A, and #28 are one clock period less than the given number tor T6E, 8F4, and 39M mask sets

6. If the asynchronous setup time (#47) requirements are satshed. the DTACK iow-to-data setup ume (#31) requirement can be
ignored. The data must only satisfy the data-in clock-low setup time (#27) for the foilow ng cycle.

7 For TBE. BF4, and RSM mask set 114 timing equals 11 and 21A eauals 21. 20A may be O for T6E, BF4, and R9M mask sets

2 ‘When AS and R/W are equally loaded ( + 20%), subtract 10 nanoseconds from the valuas given in these columns

Timing diagrams (Figures 8-6 and 8-7) are located
on a fold-out page at the end of this document.
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—
MC68000 - SIMPLE MEMORY PROTECTION
(USER PROHIBITED FROM ACCESSING
SUPERVISOR MEMORY)
[ s000000 [omen M
User 4 VECTOR T 4
. [ Memary ‘ TABLE
AS r.-s-[ Sm OPERATING USER
xz s o || | e
MC88000 ' = — gg&FOFFmE AND DATA l
Nmy 4
{ o B
- Memary | ANDDATA ACCESSIBLE
ez [ — |
SFFFFFE
\ Mreozi
- ~
MC68000 — USING FUNCTION CONTROL
OUTPUTS TO PARTITION AND
MANAGE MEMORY
PROGRAM \svmvxson SPACE
$000000 [RESET VECTOR PR—OfGRAM RESET VECTOR
VECTOR DATA
T o Rt T
SUPERVISOR |—= 7=~~~ 7 # o
l HIOLRAM . SPACE
s Pciuo i
$800000 pkot.mm FC=110 | [
Fcruo T
DATA
_________ FC=001 FC=010
SFFFFFE 10 v S
SINGLE 16 MBYTE MAP FC-001
k MT8-028-1

Motorola
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MC68000 - SYSTEM
CONTROL PIN DIAGRAM

VCC (2) —*

GND (2) —>
CLOCK —*
FUNCTION FCO < |
FC1 +—]
CONTROL | R
FC2 MC68000
L +ID3  ASYNCHRONOUS
SYNCHRONOUS _’%ﬁg BUS CONTROL
% e
BUS CONTROL e
m——————- e | oy BUS
| SYSTEM IB%%‘T > | ARBITRATION CONTROL
| CONTROL ]
. HALT +—* | s INTERRUPT
] ! S CONTROL
MT8-059-2 Y.
r ~

MC68000-BERR CHARACTERISTICS

* USED TO SIGNAL CPU THAT AN ERROR EXISTS DURING A
BUS CYCLE

* WHEN BERR IS ASSERTED:
CPU ABORTS BUS CYCLE
DATA IS IGNORED
ADDRESS AND DATA 3-STATED
BUS CONTROL PINS ARE NEGATED

» AFTER BERR NEGATES, BUS ERROR EXCEPTION PROCESSING
OCCURS (TYPICALLY).

« TYPICAL USES OF BUS ERROR:
BUS TIMEOUT
NON-CORRECTABLE (HARD) PARITY ERRORS

« USED WITH HALT FOR RERUN

MT8-203-2
J
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MC68000 — PROCESSING STATES

NORMAL INSTRUCTION EXECUTION
(INCLUDING STOP)

EXCEPTION INTERRUPTS
TRAPS
TRACING

HALTED HARDWARE HALT

DOUBLE BUS ERROR

DOUBLE ILLEGAL
ADDRESS ERROR

L MTS- 0731

MC68000—EXCEPTION DEFINITION

EXCEPTION - A DEVIATION FROM NORMAL
PROCESSING SEQUENCE DUE TO AN
INTERNAL INSTRUCTION OR ERROR
CONDITION, OR AN EXTERNAL REQUEST OR
ERROR CONDITION.

MT8-074-1
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MC68000 - 6800 PERIPHERALS
* MC6821 PIA PERIPHERAL INTERFACE ADAPTER
* MC6840 PTM PROGRAMMABLE TIMER MODULE
* MC6845 CRTC CRT CONTROLLER
* MC6847 VDG VIDEO DISPLAY GENERATOR
* MC6850 ACIA ASYNCHRONOUS COMMUNICATION
INTERFACE ADAPTER
* MC6852 SSDA SERIAL SYNCHRONOUS DATA
ADAPTER
* MC6854 ADLC ADVANCED DATA LINK
CONTROLLER
- MC68488  GPIA IEEE-488 BUS INTERFACE ADAPTER
MT8-160-2
Y,
\
MC68000 — MC6800 PERIPHERAL CONTROL
PIN DIAGRAM
VCC (2) ——»
GND(2) —»
CLK —»
FCO <—o
S pan s
FC2 | —>TUDS  ASYNCHRONOUS
MC68000 | .Toc  BUS
|, =T  CONTROL
| SYNCHRONOUS _ E<d1 ¢ DTACK
ot T
IR VPA— |
MTB-161-2
J
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6.1 DATA TRANSFER OPERATION

Three signals on the processor provide the M6800 interface. They are: enable (E} valid memory ad-
dress (VMA), and valid peripheral address (VPA)}. Enable corresponds to the E or phase 2 signal in
existing MB800 systems. The bus frequency is one tenth of the incoming MC88000 clock frequency.
The timing of E allows 1 megahertz peripherals to be used with 8 megahertz MC68000s. Enable has
a 60740 duty cycle; that is, it is low for six input clocks and high for four input clocks. This duty cy-
cle allows the processor to do successive VPA accesses on successive E pulses.

M6800 cvcle timing i1s given in Figures 6-2, 6-3, 8-7, and 8-8. At state zero (S0} in the cycle, the ad-
dress bus is in the high-impedence state. A function code is asserted on the function code output
lines. One-half clock later, in state 1, the address bus is released from the high-impedence state.

) o S
_/ \
DTACK
Data Out _—_—r 4)'_
D ( A
e\ / \

Figure 6-2. MC68000 to M6800 Peripheral Timing — Best Case

SOS284w w v v v owow oW o owow ow o w o w w S6 S0
-

= =

Figure 6-3. MC68000 to M6800 Peripheral Timing — Worst Case
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MC68000 - DMA INTRODUCTION
ADDRESS BUS
DATA BUS
MCos00 —
CONTROL BUS
I/O0
DEVICE
CONTROLLER
MT8-066-1 j
N
MC68000 — DMA CONCEPT
DIRECT MEMORY ACCESS
ADDRESS DATA CONTROL
BUS BUS BUS
[ ]
MC68000 MEMORY
MPU
4 4
A
/0
DMA DEVICE
CONTROLLER CONTROLLER

MT3-067-2
_J
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MC68000 — USING THE TAS INSTRUCTION

LOCATION
N Z CONTENTS

0 0 0 (NON-ZERO) — 1 (NON-ZERO)

0 1 00000000 — 10000000

1 1 NOT POSSIBLE

MT8-158-1 J
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MC68000 FAMILY

DMA
MC68440 SYSTEM
DDMA INTERFACE
MATH DISK
MC68450 MCe68452
PROCESSING DMAC BAM CONTROL
MC68881
MC68882 MC68442 MC68153 68HC463 *
DDMA BIM HDC
MC68000
MC68008
MC68010 S
MC68012
MC68020 : : ;
MC68030 MC68451 MC68230 68HC484 * MC68824
MMU PIT ACRTC TBC -
MC68851 MC68901 GRAPHICS MC68661
PMMU MFP CONTROL EPCI MC68184 | g
BIC
MEMORY GENERAL MCs8681
MANAGEMENT PURPOSE DUART MC68194 | oo
1w CBM
MC68605
XPC LAN
: CONTROL
* MOTOR ALUATING DATA
OLAEV COMM
MT3- 686-3
J
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MC68000 FAMILY PERIPHERALS

MC68451 MMU Ideal MMU for non-demand paged MC68000, MC68010 systems.

MC68851 PMMU 32-bit demand virtual paged MMU for MC68020 based systems. Feautres variable page sizes and 45
ns translations.

MC68440 DDMA Dual channel, high speed Direct Memory Access Controller. Capable of 5 MB/s data rates, and
bandwidth controlled auto requesting (LRAR).

MC68450 DMAC Four channel Direct Memory Access Controller. Capable of very complex "chained" data transfers.

MC68442 DDMA  32-bit version of DDMA. Support for 4 gigabyte range of MC68020. Pin compatible with
MC68440/MC68450.

MC68605 XPC Implements 1984 CCITT X.25 LAPB. Independently generates link level commands and responses
using two 22 byte FIFOs and on-chip DMA. Or intelligent HDLC controller.

MC68652 MPCC Single channel byte control and bit oriented. CRC (error correction) circuitry.

MC68661  EPCI Universal sync/async. Double buffered reciever/transmitter. Internal baud rate clock.

MC68681 DUART Dual channel. Quad buffered revr. Double buffered xmiur. Independent baud rate selection.

MC68824 TBC Implements IEEE 802.4 Token Bus Media Access Control which GM MAP specifies as layer 2

MC68184 BIC Macrocell implementation of digital portion of IEEE 802.4 Broadband Physical Layer.

MC68194 CBM Bipolar implementation of TEEE 802.4 Carrierband Physical layer.

68HC463 HDC Hard disk controller, 4 ST506 or 8 SMD drives. (Motorola evaluanng)

MC68230 PLT Uni/bidirectional, 8/16 bit, double buffered parallel interface. 24-bit timer w/ prescalar.

MC68901 MFP Single channel USART. 8 source interrupt controller. § parallel IO lines. Four 8-bit timers.

68HC484  ACRTC  8/16-bit CPU interface. 500nsfpixel. 2k x 2k pixels for 16 colors, 4k x 4k for monochrome.
(Motorola evaluating)

MC68153 BIM Routes interrupts from 4 independent sources to any of 7 M68000 MPU interrupt levels.

MC68452 BAM Arbitrates access of an M68000 system bus between up to § local masters.

MT8-685-1 )
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RELATIVE PERFORMANCE

MC68000 FAMILY GENEALOGY

YEAR OF PRODUCTION

Motorola
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EFFECTIVE ADDRESS

MOST INSTRUCTIONS OPERATE ON AN EFFECTIVE ADDRESS
<ea> .

THE <ea> IS SUPPLIED AS A PART OF THE INSTRUCTION, BY
THE PROGRAMMER.

THE <ea> IS SPECIFIED BY THE ADDRESSING MODE, ENCODED
IN THE OPERATION WORD.

MT8-030
\_ J
' B
EFFECTIVE ADDRESS
15 65 32 0
OPWORD MODE| REG
. |
EA FIELD
' SOURCE
EA MODE REG ADDRESSING MODE SYNTAX
1 000 REG# DATA REGISTER DIRECT Dn
2 001 REG# ADDRESS REGISTER DIRECT An
3 010 REG# ADDRESS REGISTER INDIRECT (ARI) (An)
4 011 REG# ARIWITH POSTINCREMENT (An) +
5 100 REG# ARIWITH PREDECREMENT -(An)
8 111 000 ABSOLUTE SHORT $XXXX
9 111 001 ABSOLUTE LONG SRKXXXXX
12 111 100 IMMEDIATE #XXXX
MT8-720-1

Motorola
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(
PROGRAM COUNTER RELATIVE
FOR BRANCHES
*EA=PC+d [BRA NEXTLOC | memory
* An Example Tprogram space T
owl = 010000 —» 60 10
MPU *(owl+2) = 010002 —b> X0
PC (disp8) = 000010 1 .
[ oo010002 | 1 7
y NEXTLOC = 010012 60 00
FF EC
[ ooor0012 | ]
OBTAIN EA OF SECOND BRANCH INST:
« OPWORD DECODE *(owl+2) =
GIVEN |GIVEN fe—d — +
(disp) = I |
0110 0000 00010000
e ———— — > ifdg=0 NEWPC= | !
* OPWORD LOCATION +2 is the relative address to which the
displacement is added.
The displacement is SIGNED and is EXTENDED to a long word
L before it is added to the PC. MT3044.2 )
f N
INSTRUCTIONS WITH
TWO EFFECTIVE ADDRESSES
* GENERAL FORM
INST SOURCE EA, DESTINATION EA
* GENERAL OPWORD
GIVEN DEST EA SOURCE EA
INST REG |MODE | MODE | REG
+ EXAMPLES
MOVE. W (A3), D1
[ ooir | o001 | o0 [ o010 [ o1 |
MOVE.L A5, - (A])
[ 00 | l I l |
\_ MT8-045 )

Motorola
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DATA

MOVE.s Source, Destination
(Source) —» Destination

EXG.L Rx, Ry

(Rx) «» (Ry)
SWAPW Dn
Dnlow <+ Dnhigh
EXTs Dn
Sign Extend Dn Byte to Word

Sign Extend Dn Word to Long Word

MT8-050-1

MOVE INSTRUCTION

MOVE.s <ea> , <ea>

t—_l

SOURCE DESTINATION

« WHERE 's' SPECIFIES LENGTH OF DATA
BEING TRANSFERRED

B -BYTE
W - WORD (DEFAULT)
L - LONG WORD

MTE-051-1
./
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ADDRESS REGISTER INDIRECT
WITH DISPLACEMENT

USED TO REFERENCE ELEMENTS WITHIN AN ARRAY; ACCESS INDIVIDUAL
1/O LOCATIONS WITHIN A BLOCK OF IJO DEVICES

* EA = (An) + displacement (word)
* An Example

memory

ICLRW  s12(A2)|

' program space T
426A
0012

MPU
A2

owl

owl +2 extension

data space

0000

013012

+ OP WORD DECODE

GIVEN
01000010

EA
[ 1
MODE | REG

101 010

ADD. REG. A2
IND. with DISP.

0001

SIZE
01

word

* EXTENSION

| 0000 0000 0010

«Displacement is always 2 word sign Extended to a long word. MT8-036.2
.

J

-

ADDRESS REGISTER INDIRECT with INDEX
(and DISPLACEMENT)

USED TO REFERENCE DATA WITHIN COMPLEX STRUCTURES;
Eg: ACCESSING SINGLE OR MULTIPLE FIELDS WITHIN MULTIPLE
RECORD ARRAYS

* EA = (An) + (Rx) + displacement (byte)
» An Example

MPU
A2

00012000

D1

« OPWORD DECODE

[CLRW s4(A2.D1.W)] memery

qprogram space
4272
1004

owl

owl +2 extension

4 data space 4:_
0000

012104

™

—~

GIVEN

SIZE

MODE

REG

01000010

01

110

010

WORD

+ EXTENSION WORD DECODE

ADD. REG.
IND. WITH INDEX

A2

D/A | REG#

SIZE

FIXED

DISPLACEMENT

0 | 001

0

000

0000 01

00

* Reference Programmer's Manual

MT8-038-3
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-
DATA MOVEMENT INSTRUCTIONS
ALLOWABLE
OPERAND *ADDRESS.
INSTRUCTION| _ SIZE OPERATION NOTATION MODES
MOVE 8,16,32 | (SOURCE) —# DESTINATION | MOVE.s <ea>.<ea> ;?;rkfﬁ‘:
ALTERABLE
MOVEA 16,32 | (SOURCE) —# DESTINATION | MOVEA.s <ea>, An ALL
MOVE from SR 16 SR ——# DESTINATION MOVE.W SR, <ea> ALT%?&BLE
MOVE 1o CCR 16 (SOURCE)} —» CCR MOVE-W <ea>, CCR DATA
*MOVE to SR 16 (SOURCE) ~—— SR MOVE.W <ea>, SR DATA
ot | n FF e NOELTR R |
MOVEQ 32 IMMEDIATE DATA—# DESTINATION| MOVEQL # data, Dn —_—
EXG 2 Rx < Ry EXGL RxRy _—
SWAP 16 Dnlw < Dnhw SWAP Dn —_
RIVILEGED  *=gZ.

. Hejev s |
4 )
MC68000 — EFFECTIVE ADDRESSING
MODE CATEGORIES

EFFECTIVE

ADDRESS DATA MEMORY CONTROL ALTERABLE

MODES
Dn X X
An X
(An) X X X X
(An)+ X X X
-(An) X X X
d, (An) X X X X
d, (An,Rx) X X X X
XXXX X X X X
XXXXXX X X X X
#XXXX X X
\- MIelst

Motorola
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TRAP Instructions

user program service routine
(S=0) (S=1)
TRAP #15
VECTORS TRAP #n
T 70 TRAP #0
TRAP#1 —— N —
next instruction zap FLD
|
" X s =—FfE
- address of
next mstruction TRAP service routines typically
perform pre-defined functions which
may require privileged operations.
MTS- 502 J
Appendix A -
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POSITION INDEPENDENT CONCEPT

* Position Independent programs should execute from any load
address.

* This is a relocatable program at the machine code
level.

* To make a program Position Independent, the MC68000
instruction set must be able to use the Program Counter as
an effective address register.

* The program counter relative addressing mode meets this
requirement.

MTs-128
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MC68000 USING LEA FOR
POSITION INDEPENDENT SYSTEMS

HEX SW'S

LEA [0100 | REG [ 111 ] MODE | REG ]
DISKCHIP —
XXA000
ROM —_v ORG $9000 ROM
XX8000 XX9000 RAM DS.B $1000
ORG SA000
T DISKCHIP DS.B $10
ORG $8000
LEA RAM (PC), A0 4 1

LEA DISKCHIP (PC), Al

MOVE.B D4,(A1)

[ ]
MOVE.B (A1),(A0)+

MT8-137-1 J
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4 ™\
EXTENDED PRECISION INSTRUCTIONS
e
TIVE
OPER
INSTRUCTION| SIZ%ND OPERATION NOTATION Agg%ﬁgs
ESTINATION) + (SOURCE) +X D )
ADDX 8,16,32 (‘;» DES’I'II*?RT‘I&N = goﬁ Ryxyl)),x.mx)
ESTINATION) - (SOURCE)-X | SUBX.s Dy, D
SUBX 8,16,32 o= DESTINATION ) SUBX f(E;), “(Ax)
0~ (DESTINATION) ~ X et DATA
NEGX 8,16,32 DES('II)‘NA’I'ION o NEGX.s <ca> ALTERABLE
81632 | ROXL LQPERAND | ROXds Dx, Dy L
ROXL —_—— —_——
ROXR ) ROXR ROXds hedata>,Dy | ——
1
ROXAW <es> ALN%QBREE
d = direction (L or R) s=gize (B, W, orL)
\_ MT8- 703-1 J
a ™
EXTENDED PRECISION ARITHMETIC
Clear "X" bit in CCR - MSLW
Set "Z" bit in CCR - MDLW
- [SLW -~
LP ADDX.L -(A0),
(A0),«A1) A0>L .
Done?
no-goto LP
yes - return
X=0 —¥
X X 0 - MSLW -
MSLW MDLW LSLW - MDLW -~
+MSLW  +MDLW  +LSLW - LSLW -+
Al¥>L -
MSLW - Most Significant LongWord
MDLW - Middle LongWord
LSLW - Least Significant LongWord
Should loop control instruction(s) affect X or Z? MTS- 208 )

Motorola
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EFFECTIVE ADDRESSING MODES
AND CATEGORIES

EFFECTIVE
ADDRESS ADDRESSING CATEGORIES
MODES MODE REGISTER DATA |[MEMORY|CONTROL[ALTERABLE
23 000 | REGISTER NUMBER X X
001 REGISTER NUMBER X
(An) 010 | REGISTER NUMBER X X X X
(An) + 011 REGISTER NUMBER X X X
<An) 100 REGISTER NUMBER X X X
d¢ (An) 101 REGISTER NUMBER X X X X
dg (An.Rx) 110 REGISTER NUMBER X X X X
xxX.W 111 000 X X X X
xxxL 1 001 X X X X
dy¢ (PO) 11 010 X X £
dg (PCRx) 111 011 X X
#xxX 111 100 X X

MTS- 188-1 Y,

MC68000 - EA MODE CATEGORY
DESCRIPTION

DATA If an effective address mode may be used to refer
to data operands, it is considered a data
addressing effective address mode.

MEMORY If an effective address mode may be used to refer
to memory operands, it is considered a memory
addressing effective address mode.

ALTERABLE If an effective address mode may be used to refer
1o alterable (writable) operands, it is considered
an alterable addressing effective address mode.

CONTROL If an effective address mode may be used to refer
to memory operands without an associated size, it
is considered a contro} addressing effective
address mode.

MTB-189
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( MC68000 — SIGNAL SUMMARY )
ACTIVE H-Z2 |
SIGNAL NAME MNEM. |INPUT/OUTPUT | STATE ON HALT { ON BGACK
ADDRESS BUS Al-A23 OUTPUT RIGH YES YES
DATA BUS D0-D15 | INPUT/OUTPUT HIGH YES YES
ADDRESS STROBE AS OUTPUT LOW NO YES
READ/WRITE READ-HIGH
RV OUTPUT WRIELOWl NO YES
+UPPER & LOWER DATA STROBES [UDS DS OUTPUT LOW NO JES
DATA TRANSFER ACKNOWLEDGE | TITACK INPUT LOW NC NO
JUS REQUEST ER INPUT LOW NO NO
BUS GRANT OUTPUT LOW NO NO
| BUS GRANT ACKNOWLEDGE EGACE INPUT LOW NO NO
INTERRUPT PRIORITY LEVEL  |FLOIPLY o LOW NO NO
BUS ERROR BERR__ INPUT LOW _ NO NO
RESET REIET | INPUT/OUTPUT oW NOT NOL
HALT HALT | INPUT/OUTPUT LOW NO! NO!
ENABLE E_ OUTPUT HIGH NO NO
VALID MEMORY ADDRESS VMA OUTPUT LOW NO YES
VALID PERIPHERAL ADDRESS VPA INPUT LOW NO NO
FUNCTION CODE OUTPUT Figm 1 ourpuT HIGH NO YES
CLOCK CLK INPUT HIGH NO NO
POWER INPUT (2) veo INPUT — — —
GROUND (2) GND INPUT. f— — —
NOTES:
1. OPEN DRAIN
MTS- 198
\ J/
( N
DdcJie ~ 64 D5
DB 32 63— D6
mcqs3 62 D7
DI 4 61— D8
D0 s 60— D9
AS 6 59— D10
TIX 7 S8 Dil
Ié%g s 5783 gg
g9 MC68000 56 3
DTACK {10 553 Di4
BC —u1 54— D15
BGACK 12 53— GND
BR 13 523 AB
VCC 14 51 A2
CLK 15 503 A2l
% 16 49 XSOC
17 481
RESET 18 473 AD
YMA 19 461 AlR
E 20 453 Al7
VPA 21 441 Al6
BERR —i» 43 AlS
LI 23 2 AM
LT g2 41 A13
TPL0 —25 40 A2
FC2 325 39 Al
FCl =327 38 Al0
FCO 28 373 A9
Al =329 36 A8
A2 =30 s A7
Al 31 3413 A6
M 32 3B AS
\ MTS- 199 J
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