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i.4 0 CVERVIEW

The F9/8 requires s considevably larger memary space than
the P9/44 haes i+ the 78 was to be the grand and glovious machine
it was supposed to  he. The 371 Mazppey chip serfarms this
functien, and this gives vriss to two different memory $ssces.
The memory spasce on the uP side is ‘termed +the Logical Addvess
Gpace (LABY., and the space an  the other side is called the
Fhysical Address Space (PAB! The size of the LAS i:z set by the
ub, and 18 & &H4K BYTE space (which is the sams as that for the
S9/41.  The PAB iz set by the Mapper design, and we have designad
it to be 1&M BYTEs Yaou may want to wvisuvaliz thiz a3z two
Bundred and £i rtgwszﬁ 4% BYTE spaces: so i%t should be big enough
to  last & while, We have no idea how one might use this auch
memory space. but somebody will figure a way to sffschively vse =2
Bunch af it

There are some Functions that. for e softuars
compatibility rveasons. wETe bassd {connectaed}? in the LA The
Block disgram of the /8 shows fthese, and they ave as follows.

# 8K yx B ROM

# 2R oy O HAM

% VDP

# SBound Generator
# P—00DE Libravies

% ZBoeech Synthesizsr

The functions to the right of the Magser on &he /8 EBilock
Biagram sxzcept For the Bystem HROMs {(and thosz in Ythe Command
Moduis) an the /8 Block Disgram are based in the PAZ.  The Mapper
chip was implemented in 2 “Standard Cell CMOEY process. it as of
F/VFEZ the only CHUS device in the 78 The gther custom chips to
be discussed heve ave Low Powser Schotthy Gate Arvaus.
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1.8 aMIG-0371

The 437 Plapper «chip is respongible $sv & numbsr of
diffsgrent +%hings. but the most important is gengrating a 24-bif
address out of the ié-bit uPF addvess presented %5 it by the uP
It does thig by splitting the Lé&~bit address into fwo suantitiasg,
Yhe HMost Significant (ME) 4-bits ave used Lo sslect o DE-Bid
address register {movre correctly iermed a base ragiater) within
the #apper chip. Thaere are {4 of these base registers available
i the Mappar chin,

The remaining 12-bits of the uP addrvess are sdded to the 24
it contents of ¢Che selected base register (fhe o partion is
added to the Lsast Significant (LE} end of ¢he Masper Z4-bit
guantity? fto forvre the full 24-bit PAS address,

The Mapper chip and 170 Port asvre both "pin limited”. and the
24~ i% addresss iz put oult in a wmulbiplexed form See the
detailed discussien of the Mapper chip for an in daegih

srplanstion.

At gneg time in gur hectic life in the PCL we had to maintsin
a given amount of Hardware compatibilify with the 99/44, This
has since degenevated o cover only the Command Moduls Pare, byt
logic to make design 1ife sazisr in the 744 Expansion Bor still
exists in the Mapper chip. We generate a THMEYSSO like set of
memory control signals (PMEMENS, PM3s, PRE%, and PDEINY a5 gur uf
in the 78 is fimed diffevently than the 9900. This turned sué Eo
e & r2al pein Because thers is no phase relationship betwssen our
THMEZSE7  oF  input and output clocks., We will use sikther & Dhass
Lok Loop {(PLL) or TTL osropogation delays Lo handle this
irregularity. HNelithsr is a desirable sclution. n top of all of
Bhis. ¢the THMEYSO0L will not reliably function (won’t malfunciion
all of the fime! with the Y9537 sguare wave ©lock. This was
ancther resson for the Z5Y asctive low duty rycie PMIS clock.

It seemed like the thing toc 4o st the momsnt b genarate &
320 KHz clock fo drive the HSpeech SBynthesizer with, The Hapoer
provides this constant freguencys thus & “husky masculine woice®
should be obtained all of the time.

The Mapper chip is vesponsibls faor providing $the O =
for for the 2K « B BHAM in the LADS znd the 4544 Bube DEAM in  bh
Bag,

A8  gou can see by nows, the Mapper chip is kind of a aavbags
chig, It was an sasy thing to add these extras bHecauss the Data
Bus, the LAS and the PAS all go to this bd~pin package

iy
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1.3 VAQUERREG-UF 40043

Yagusrros 18 responsible for chip selschting 21l aof the
devices in tThe LAB BUT the 2H ¢ 8 BHAM Jur o  is considevrsbiy
Ffaster than the Y900, and we sust provide addi®inmal logic Lo zss
ta 1t that SBoftware sliows a sufficient inactive time for both
EROM chipgs gnd the VIP chip. SGofttware that obsesrves thsse rulss
it the T9/44 cleaviy wvielates them when vun on our uf in fact,
Munoh Man sats the mare sides because we accessed the VP chip

oé

too eften {dgid not allow an B us inscdive fims from the and
ene sccess toe the beginning of anctherl.

i.4  POLLG-CF&0044

Dur naming of Lthe chips took 2 turn for the worss a8t bhi
poingt in time berasuss 1  thought $he need for code namss
somewhat UNRECSSSETY. The “chicken™ chip i a DR&M control
that is wsed %o control the SH4K BYTE DRAM in %the Pag, I was ¢
that I cowid vee nothing but 14K ¢ 4 DRAM chips that didn’t
too good (instead of fthe 64K x 1 chips that #it real goodd: 9
got cute and dasigned POLLO to funciion in sither the /78 o
the 74 ZFK Meswmvry Expansion for the Ewpansion Sox I also a
the capability of using £4K 2 1 chips if mansgemendt should ok
thair “will never changs™ ming, I did, and tThey did, and £
snce things turned sut vight, [ see this chip baing changsd |
the Future to accomudasts perhaps 256K x 1 chiss or parfaps tw
banks of &4K ¢ I chips (g 128K BYTE on-board DEAM:, se gf VS8
this affort is nelither defined not under way.
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1.5 O80-CFA0088

The bear {(08B0F is the HEX BUE contrellsr chip, and it

intarfaces ta  the /B just like 3 memory chis does. The Ml BUZ
is a 4~bis datas bus with two statusioontrol linss. 0 accents
date in B-5it chunks: end sends it four Bits 4t a2 Time down the
Bus. It must get two d-bit nibbhlies befovre it will €211 the ub it
has a BYTE of data far it This sutomstic condtrol of fthe Bus is
the big difference betwesn (80 and the sther HEX BUS contraller
thips

1.6 FFETTA-CF4006E

POFETTA {skunk) is  another garbage chip that is mainly
responeible ¥for chip selects in the PAS (for OB0, stel. it hasz =
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sevew up  in the legic going from sur schematics o thelr 4-WAND
gates (in the Gate Arvrayl, and it doees not contrel UBO as i
should; thus, the July 1983 build will not be a Fully funciional
aystem Fired chips will be svailsbls for the Bepitember 19835
build For sure, and maube For fthe August 1983 build,

In sddiftion fo the chip selects, Mofetia iz vaeeponsible for
setting the /8 when s Command Module is just gplugged din  {but
¢ when eneg iz rvemoved) fonitact debounce encounitered when a
v Module 15 either inserted or removed is avtomaticaelly
saresd within the c¢hip, and regsistors and diodes sxternsl fo
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g chipg interface pin #i on the Command Module €to Mofeita.
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Since the 9118 VP doss not supply the 447+ ¥y GROM
as doss the THESPIG, Mofebtta dividase the 107 MMz clock ©
sihtain the GROM clgek. In addition to this Fopfetias 2
the Z2K BYTE ROM. Thers are twe address hits 5
manipulated becausg the ROM is not “linese” in %
fivaed 1468 1is linsar, but bthe gther fTwo B sections
BER RiMs. and must be paged in and out,

The 783 differs from bthe 74 in that a hardwars reset may be
generated with software. Thig insures & hard sysztem vezal fFram
the inside of $the machine on out through the 170 Paovid While we
areg on the subysct of resetting: the reset ling that goes Lhrough
the 170 Fort iz bidivectional. & hardware reset may be affected
by other means {not ismplemented by vws &% fhis %fimelr. and Fsd bavk
ints the /78 fthvough the 170 Pori fo sbitain ths same reset 23 does
gither & Command Meoduls inssriion or a Hoftware raessih.
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