THE MaFPER AND U

SECTION 1

THE MAPPER AND UB

i.1 WHAT 1B THE MAPPFER?

The Mapper is a chip that is uvsed on the 99/5 ko genarate Z4
sddress lines from the 16 THMETPPS sddress linses, it doss this by
using the Moet Significant (ME: four 995 addvress linss to sseleré
ong of sizbesn different HIB-bit registers located wifthin the
Mapper chip., and then adding the Least Significant (L8} ftwelvas
bits of the 9995 address bus %o the 24-bit sddress portion of the
selecipd vegister %o generate the #ull 24-Bit addvess, These 33~
bit registers are termed base vegisters. This schems allows sans
£s  “map to a byte resplution®; that i, any byte in the 995
addvess space can map to any byte in the 24-hit addrese ENEC S,

Ay the MG 4-bits of the LAS are used %o selech o
sixtesn differeant J4-bit base rvegisters: each base reg
handles the base of & 4K bute space in the B24-hit side nf
sAps ET. This may be easier %o ses if we Ioock a3t 1% v
point of view that the LE twelve 9995 address lines are added Eo
the base vegister: and twelve address lines will handlie & 4K
EREC .

The 1é6~bit 9995 address space is termed %he Logical Address
Space {(LaS), and the Z4~bit address space is fermed the Physical
Addrese Hpace {(Pad:,

The 9978 haz some memary orisnted devices including both
SRAM  and ROM  that are designed to respond in the LAY, and the
mapper 135 fed that condition do inhibit the mapping action. Mote
that this means %that when you access ong of these dedicatsd LAS
locations no mapping will osrcur. See the LAS mamsry man for the
YH/E for more detsils,

#lso, the 99/8 has some internal memovry oriented davices

that respond in the PAD Included asre the internal &4¥ hyts DRAM
{hased at 0000003, the Command Moduls Port memoTy space (14K

based at HFEO00), 2 (&M byte ROM basad st SEFAGOD, and  bws OO0
Rt spaces based st DFF4000. Mapping occurs for thess blocks,
but data is available only From the 99/8 ronsgole {gou can’'t get
none  From  an expansion unit). See the LAS memory map Tor the
FPAE for more details.
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THE RAPPER aND U8

1.2 WHERE THE MAPPER REGIGSTER IMAGEE ARE LOCATED

The Magper Heglster imasgss are located in  fhs S2BaM,  and
start with §&he Most Significant Bube (MOBY) in the very First
gyte in the SRAM. Sincs the SRAM may bz located in one of  fus
different locations (DBO00 or DFUCO based), we will “rers basss

the following laysut. There are sight different &4 fhyte HMagpaer
Hagizter images possible. The cother seven 44 byte imagess ars
piled directly on fop of &the one zero based. To get the asctual

SRaM  location, simply put either an B or a F in front of tha HEY
SRaM location shown below,

¥E 4 w955 HHAM LLocation Function
fiddy Bits I HEX
GOGE GO0 MBEY of Mapper Heg O
SO0 31 Mext to MEBY of Reg O
GO0 O Next to LEBY of Heg O
GOLG L0353 LEBY of Mapper Heg O
GO0 G4 MEBY of Mapper Reg 1§
GGG GO Mext to MEBY of Heg i
3GOT G045 Mext to LEBY of Reg
GG nov LEBY of Mapper Fes |
SN o8 MEBY of Mappser Heg 2
D31 09 Mext to MBBY of Hasg 2
GO Lo 04 Mevt to LESBY of RHeg 2
GOia GOE LEBY of Mapper Heg 2
G141t G MGEY of PMapper FHeg 3
GOt GOn Mext to MOBY of Heg 3
0o GOE Mgzt to LBBY of Heg 3
S S GOF LERY of Mapper Hasg 3
GLO0 G148 MBBY of Mapper Heg 4
L G0 11 wext to MEBY of Reg 4
G140 iz Mot to LEBY of Heg 4
G100 i3 LBBY of Mapgpsy Heg 4
558851 Gi4 ME8Y of Mapper Heg §
G 213 Mext B0 MEBRY of Reg &
4 Gis Mext to LBBEY of Bag 5
SioL Gi7 LEBY of Mapper Heg ©
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HMS 4 w99s SRAM Location Function
Addr Bits In HEX
GLi0 Gig MEBY of Mapper Beg &
010 Gig Meyt fto MEBEY of Hep &
GLLG ' Gia Moxt to LEBY of Haepg &
GL4i0 18 LB8BY aof Mapger FReg &
114 O10 MERY of dMappesy Heg 7

it 210 Mext to MEBY of Heg 7
Giii G1E Mext to LEBY of Reg 7
G113 OiF LEBY of Mapper Heg 7
1005 GEG MEBY of Mapper Heg 8
LGOS Qi Mext teo MEBY of# Heg B
18300 OG22 Mext to LEBY of Reg 8
100 G523 LERY of Happer Reg 8
10061 Geid MBBY of Mapper Heg W
LOGL G238 Mext to MBBEY of Reg %
1001 O2é Rext to LEBY of Rep &
1061 G27 LEBY of Mappesv Heg ©
GiG G2a MBBY of Mapper Heg 10
1010 P Mext to MBBY of Reg 10
1018 OZaA Mext 4o LEBY of Reg 10
1140 GRE LEBY of Mapper Heg 10
1iG1y e MEBY of Mapper Reg 11
014 G2 Waxt to MSBY of Haeg 11
FRI R O2E Mozt to LEBY of Reg 11
011 G2 L8BY of Mapper Reg 11
1100 530 MEBY of Mapper Reg 13
1EG0 431 Hext o MBBY of Heg 19
PLOEB a2 Mext te LEBY of Reg 12
110G 33 LEBY of Mapper Reg 12
1304 334 MEBRY of Mapper Heg 13
1101 035 Moxt to MEBY of Hesg 13
11¢L 3034 Mext to LEBY of Hag 132
P10 37 LBBY of Mspper Reg 13
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THE FMA&FPER AND UB

ME 4 9993 SRAM Lecation Function

Addr Bits In HEZ
iiio 335 MERY of Fapoer Reg 14
1114 G339 Mext to MEBY of Reg 14
1114 O34 Mevt to LEBY of Haeg 14
iiid 43R LEBY of Mapper Heg 14
1111 3D MERY of Mapper Heg 18
i1id x5 Mezt to MEBY of Reg 18
iiid O3E NMext to LEBY of Reg i35
1iid OEF LEBY of Mappesvr Heg 18

1.3 HOW TO UBE THE MAPPER

Before sny mapping action can octur. we must First set wup
the fMaspers ig: we wmust fivst generate in the SEAM the IMAGE
{duplicate! of the Mapper Registers, and then cause this imags ta

Be copied ints tha Mapper chin.

We can generate the dmags for the Mapper Chip by fhand
entering bhraugh JT BUD a1l £4 bytee. it is & gouvd ides tn asnterv
a#ll whebthar you need ‘8w or noi Thie philosophy may well greventg

strange things from bhappening. I# there was snough zpace laft in
ST BUG,  pevhaps  the avithor could add some data and a travsfsr
L ommant, The folliowing program can be weed €5  load that ares

with s8ll zesros.

2400 0260 LI RO, 20000 BET UF TO LOAD ZEROSB

8402 OGG0

#9404 GEGL LI Ri, >800¢ BET WP GTORE BTaART ADLRESs
BL04 SO00

gang CC40 MOV RC, #Ri1+ HMOVE WORD TO HMAPPER

8404 GE81 0 Ri. >B4GG SEE IF THROUGH

B0 B4l

H40E LiFC AT -4 MUOVE AGAIM IF NOT THRU
#2410 G420 BLWF O HETURN T0 JT BUG

g412 OG0

Unce &his dats base is gensrated, we then must rauss it Lo
be written inte the control vegister.

i.3. % The LDontvol Register. The Contrel Register is wuszad Eon
g g

initiate esither & Mapper Register load or save. the format iz as

#ollows
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FOOOE CCCLY where QOO selects one out of gpight suczessgsive
image iocations in the SHAM, and L detsraines
a LOAD or 548VE cperstian,

POOGS G001 causes the Maoper FRegisters to be loadsd from
ths base location in the ZHAM

OGO BOI0Y rauses the Mapper Registers to be saved at 240
#rom the base location in the BHAM,

A RWIFE 4o the Mapper location cauvsed the LOAD or SAVE
asperaftion o he srecubed.

The Control Hegister ie based at FEEIC on powesv-ups, and may
be moved to BFEYE by a CHU BEZ operastion, Ses the 998 specs faor
moars informabion.

i.3.2 Thg Btatus Fegister. The Status Begister is wused fo ssnss
the state of fthe grotect viglation bits, A& MWE fraom ths Status
HBagisber cauvsss the bitis i® twe or Lthraese happsn o be set) t2 be
regedt {(the dntevrupd conditien 45 be clsarsdl. The Hiatus
Reglister is  locstsd st the same address a3 that far the Sonirol
Hegizter,

1.4 HOW YO UBE THE PROTECYT BITS

There ave thres probtect bits associsbted with sach 2d4-bit
base reglsfter, and 1¥ wiclatad, an interrupt %o Lthe uP azours.
The MEB in the 3EB-bit Fileld asssociated with each base regisfer is

# HRITE srotect Bis. it actually inhibits a WRITE operation ¢e
the area that is gpratschted. and $the $full 4K byte block is
gsrotected. It varnct be less than 4K unless it is zevrs bubses.

The sszoond Bit ints the WME byte iz the EXECUTE gradsct bif,
and i1%s proftect funciion is to creste an intsvrupt iF the ulf gets
an instruction from & proftected area. It does BMOT $vy to inhibit
the swyacution of the instruction fetched fram the protected ares.

Tha Ghird bit into the PE Byts is The HEAD profect bii, and
2 viglation oocurs an a2 READ seceszss $hat is not  an  instruction
staoh  REal it protected., the PEAD opesration oeocurs normalliy.
4 the intervupt output of the Mapper is zet LI
& Full 4K Lyte LAD memovry Blosk dig grobectaed 1F sny ofF  ths
groftect 8it iz set feo s U1



THE MAPPER AND US

1.5 THE SRAM CHIP SELECTY

The BRAM is accesssed at 5B000 in the LAY on powsr—up. and
may be moved o HFO00 by a2 (RU GBI aperation. Sse the 99/8 specs
for mors information.

£,

1.4 THE DRaM OHIP SELECT

The DRAM is based at 000000 in the PAS., and the Mapper wmust
be s2% up To point to it before it may be accessed.

1.7 EXAMPLEY

it i1s desived to map The 4K byte LAY block hassd at  A000
inta the oaonboavd DRAM, but displaced indo it by 31000 fthe DRAM
Bas 2 span From 2000000 o O0FFERY I do not wish %o uss any onf
the thrves protect bid%s as ! would have %o writs an intervunt
procesdsor  roubine. also, I intend that every time I esxecute a
MOVE @RAGC0, RO, § get 2 byte fram 2001000 in the PAR., and put i
ints RO

Fivst I s#m goin €0 wae JT BUE  to zsro oul the hase
ragisher s2%t lovated at the bass of the SRaAM (3BES0C or  HEOO0:.
Then [ will change the locations of base register 140 {24 o bs
&% folliogws
MEAM Addrsss Data

3 GO0RG 00600 no protect Bifs are on
ey SOOG D000 MEBY in ths PAS is 00
T2 SOG1 G000 mid byke in fthe PaAE 18 10
2% GO00 0000 LEBY in the PAS is 200

Mow: when we exscute the MOVE instroction, the masper will fars
the PAS by accessing the #i0 base register to ged 2001000, and
then adding 2000 (this valus comes from the DADO0C in  the HOVE
instruction with the ¥4 left cffi

RN & from the #10 Mapper base vregister
-+ GO from the MOVE instruction

1 OO0 Ffar the PAD sffective address

If wme aid a MOVE SABFC. RO, then %the mapper wmill funciion as
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THE HAPPFER AND UE

GO L O fyom the #10 Mapper base register
+ BEC from the MOVE instruciioss

[ ——

001 BRL fgr the PAE affpctive address

dssuming that we had loaded the mapper as shown., sxecuted &
MIWE @2AFSE, BO. then the mapping will be as follows.
EBRAM Addrass fata

TP QOO0 Q000 ne probect bits are on

L 0000 0046 MEBRY in the PAR is 200

Q34 G01E 0116 mid byte in the PAB is 2346

2B o010 0iid LEBRY in the FaR is >E7

G827 $vom the #10 Mapper base register
+ Pz fvom Lhe MOVE instruction

ey st et wppcmoin

BT far the PAS séfective addrasss

1.8 ADDITIONAL MAPPER FUNCTIONS

in additian to mapping dubigs. the Papoger chip 1is
responsibie for genevabting memory condrel signals very simiiar to
thoss of ths THESSOD oF chip. The Mapper alse generaltes 2
10, PHMI/EE clock Fovr the 9978 Spesch Bynthesizer.

GOOD LUCK,



