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Programmers Model for the Big Mac
r ion

This document describes the Big Mac from the programmers view of
the machine which includes a description of the address space map, the
system registers and the decoding of the 1/0O devices and their registers.
The Big Mac MMU and decoding logic maps the 32 bit address space of the
68020 into two address spaces, one for RAM and the other for Screen, ROM
and I/O. There exists a 5 bit register named the High Decode Map register
which controls the position of the ROM and provides a mechanism to limit
the number of address bits used for decoding logical addresses. The HDM
register can,\programmed to cause the high address bits (those above A23)
to be significant to the decoding hardware. This allows a range of address
space sizes from 24 to 32 bits. In the smallest configuration, the address
space is limited to 16Mb and the upper eight bits are insignificant to
decoding which will allow software to use the upper eight bits as tags. In
the largest configuration, the address space is 4Gb and none of upper bits

are available. | 1
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The address space map is determined by the 5 bit HDM register and
the FC2 signal (ie. user/supervisor bit from the 68020). See the following
page for drawings of the supervisor and user state address space maps.
There are five configurations which are defined as follows:

FC2 HDM3 HDM4 HDMS VMsize RAMsize JOSLOTROMSCREEN

1 X X X i6Mb  10Mb A23

0 1 1 1 16Mb— 8Mb A23

0 0 -1 1 32Mb  16Mb A24*A23

0 0 0 1 512Mb  256Mb A28"A24"A23

0 0 0 0 4Gb —2Gb A31*A28*A24*A23

=ie: The first configuration (ie. FC2 = 1) is superviscr stzic and the last
four configurations (ie. FC2 = Q) are user state.
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Big Mac Address Space Hab (Supervisor State)
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170 - System Register 3
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Big Mac Address Space Map (User State)

FFFO0O000
FFEOOOO00
FFSbOOOO
FFCO0000

FFBOO00O

FF AOOOOO

00700000

00600000

00500000

00400000

00300000

00200000

00100000

00000000

1/0

SLOTS

reserved

ROM high

reserved

SCREEN

RAM

RAM

RAM

RAM or ROM low

RAM

RAM

RAM

RAM or ROM zero

FFFFOO00
FFFEOOQO
FFFDO00O
FFFCO000
FFFBOODOO
FFFAOOOO

FFF90000

FFFO0O000
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System Register

DMA

VTG,SND.RTC,FDB |

WM

SCC2

SCC1

SCsSI

MMU

Note: The bits HDM3, HDM4 and HDMS

define the size of the virtual address
(ie. number of upper bits ignored). The
upper bits are masked as follows:

HDMS 1s a mask for A31
HDM4 is a mask for A28
HDM3 is a mask for A24



M Control

The position of the ROM is determined by the 5 bit HDM register and
the FC2 signal (ie. user/supervisor bit from the 68020). The HDM1 bit
overlays the ROM at location zero (ie. at power on) and the HDM2 bit is the
ROM lo,w/\hu_gw The conflguratlons are deﬁned as follows

s — -

— EC2  HDM{ HDVP HDMB HDW4 HDMS Location  ROMhighbiidecode

XX000000, XX400000, XXC00000 (92>

1 0 X X X X
1 1 1 X X X  XX400000 A23 (fovr
wﬁ;\l/_/o’__ X X X XXC00000 A23 wf\"[‘“\
T 0 1 1 X X X XX400000 A23 -
0 1 0 1 1 1  XXCO0000 A23
\é | © 1 0 0 1 1 FFCO0000 A24*A23
0 1 0 0 0 1  FFCO0000 A28*A24*A23 '
0 1 0 0 0 0 FFCO00 A31'A28°A24'A23 |

“Note: The first three configurations (ie. FC2 = 1) are supervisor state with
the high byte always ignored. The last five configurations are user state
with the options to ignore some or all of the upper address bits.

YO SLOTS ROM SCREEN Addresses
The /0, SLOTS, ROM and SCREEN are decoded using addresses A20
through A23 as follows:

FFFO0000 /O Decoded using A16-A19 for I/O devices
FFEOOO00 SLOTS 256Kb per slot

FFDOO000 Reserved

FFCO0000 ROM Dependent on HDM1 and HDM2 bits
FFBO0O00O0 Reserved

FFAO0000 SCREEN Two video pages 100Kb each

Note: The ~ * 7~ - “»*armmined b» FC2 anc HDM3, HDM4 and HDM5.



u Addr

The /O space is decoded using addresses A16 through A19 into
eight spaces as follows: v

Address  Device Beaister Decode Bits Register_Offset
0-8 FFFO0O000 MW A12thru A19 for GE MMU $1000
or A1 thru A8 for SIGMMU  $2
9  FFF90000 SCSI A4,A5,A6 ey $10
A  FFFA0000 SCCi ) A1,A2 AL Al §27  erete
B FFFBO000 \SCC2/  A1LA2  An—=Cg  §2 . 4 «rem™
C  FFFC0000 MWV A9,A10,A11,A12 $200
D FFFD0O000 VTG “A4,A5,A6 $10
E FFFEO000 DMA 7 A1-A7 $2
F FFFFO000 ISTER ~ A1,A2,A3 $2 .
U\N/.;“{’ Cﬁiﬁb&i’ o AR ('i’”/)jbjkl \t U\/{
System Reqister by o nsgff Ap veg gt (

The system register is only accessible in supervisor state and is ‘
defined as follows:

0 HDMH ROM overlay line

1 HDM2 ROM low/high select line

2 HDM3 Mask for address bit A24

3 HD\WV4 Mask for address bit A28

4 HDM5 Mask for address bit A31

5 USRIOE  Enables user access to l/O devices: SCSI, IWM, DMA
6 VIDPG Selects high/low video page
7 OFEN Off enable

8 SVo Sound volume bit 0 LSB

o Svi Sound volume bit 1

10 Sv2 Sound volume bit 2

11 Sv3 Sound volume bit 3 MSB

12 ENATH1 Enable Apple Talk for SCC1 v
13 ENAT2 Enable Apple Talk for SCC2-\
14 DIMPICT Dim picture control signal
15 HDLED Enable for Hard Disk LED



V6-23 DMABYTE Data for High byte Registers for DMA accesses to RAM

Note: Address bit A3 is used as the High Byte Registers write select.
Address bits A2 and A1 are used to address the four High Byte
Registers.



