FR/E MAPPER SPCCIFICATIONS BCOFE

SECTION |

SC0FE
Thisz document describes thes functionsi, gnvironmandal.
marhanical, and quality requirements for the Mapper to be wsasd an
the TI W9/8 Perzonal Computsr.
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RO MAPPER SPECIFICATIONS APPILLICABLE DOCUMENTS

SECTIN 2
APPFLICABLE DOCUPENTS
# TI 9%/8 Ferzonal Jamputsr.
# TMEFPGH 1é~bit micrapracsssar,

#  THETZPE {&-bit micraprocessor.
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FFE MAPPER BPECIFICATIONS FUNCTIONAL SPECIFICATION

FUNCTIONAL BPECIFICATION

G010 FUNCTIONMAL. DESCRIPTION

The Happer s a device used to sybsnd ths isa-bid Lagical
Addvass Space (LAS! pd the THMIGY9S %ﬁi?ﬁg?éiﬁ%aa? ta a Z4-bBit
Physical Address Space (PAS. Goditional functio e nabtad i
the faullowing paragraphs.

A8 The TI 99/8 Personal Computer is organized to have some
mamory mapped devices connecited in the LAE not ail MEMOTY ZLCBES
will go fhrough the Mapper. I+ a wmemory operation iz not
curvantly sccuring, & Comawnications Regigter Unit (CRLUY  MIONT
ba; tharafore. the LAS must pass straight through the Magpsr in

that case.

The Mapper shall be a 5Y only part, and be a TTL cuampatibles

b S A 3 Lag~-Pa8  lpavation The Mapper is %o confain siztesn 27~
bit reagisters or memory locations teo provide a Z4-bit  addreszs
fase and three protect bits forv mapping sisxtesen 4K LAS pagss €o
4¥ caonbigous Blacks in ths PAS

The four Most Significant Bits  {MEE} of  the THEG9SS
Mivvagrocessor Address Bus select which of the sirteen hasse
registers is to be wsed, and the remaining  twelve biks of the
THEZ?P9S  Address Bus forme & displacement which is bo be added

e

(within the Mapper) to the 24 kit asddress bass
gffective 24~bit PAS,

The |base vegister sccess and the addition time accur during
the First clsck cucle of the THESOSSS MEMDTY  ACCSBE, This
Gperation is described in 8 subssquent paragraph.

Tee L&D Address Bus shall bes passced Lhrough ths Maspar ¥ a2
FAS  memovy cyole  is nok seouring to satisfy sossible
Communication Register Unit (ORUS sparatisgn,  and fo znbance
testing charactevrietics.
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FE/E HMAPPER SPECIFICATIONS FUNCTIONSL, SPECIFICATION

F.1.2 PaAE Memory Control Signals. The Mapper shall generate
i signale similiar &o tGhose of the TMEDFOD far PaAR memotry cycle
- control to fubher presevve compabibility of gxisfing Y1 fersonal
Compulber Porinhevals.
3010201 MEMEN: The first clock cycle of tha THEIYYS memary
acoess shall be suppressed fFrom the PAS ¢s  zllow  for  basae
register access and adder setbling £ime. The mappsr zhall
generate & signal Simed the same 3¢ the THETISS MEMENZ sne cleck
pevriad later. and this signal (PMEMEN®) shall last ftws meors clack

eyclas if the System BEADY status signal iz in the HIGH (TSUE:

state. I# READY is not TRUE. the length of PMEMEN® shall bae
datsrminad by READY. As  this indicates, a minimum PAS memery
cyole consists of three THED99S plock periods sven Ehaough PREMENs
hae only bwo clock pericds. The third perisd isg last in hase

register access and adder sebtling fime.

30122 Aaddrese MUK The address ig multiolexsd in prders to
conserve both cabls wires and package pins A wantrol  signal.
Most Bignificant Address Strobe (MBAST2), shall bs generatsd to
indicate when the Mest Significant S-bifts of the Dd-hit Bag ig

stab ig, These wight bits ave formatied on the Least Significant
BYTE (LBBY) af the Mapper address hus. The HMBBY of this word iz
comprised of the three protect bits and five logic zevos.

It shall be the responsibility of the user to clock %his

YIE inte 2 register on the falling edge of MOASTH MEAST2 chall
somewhere within the firet clock sevisd of the thras clpck
minimum cgcle. The Most Bignificant B-bits of the Mapper

5 bus shall contain the three protect Bits and Ffive rerpe.
dditional information, ses Lhe paragraph on mapsr address
T

102 B PHEs. The Mapper shall amodify the THMETIUS CLEOUT »1
from the current 30% duty cycle £o one of a 95% L0W zignal {(FH
Yo resemble that of a2 THMIPL044 Clsck Generator, The falling =
af PH3% shall correspond €0 the rising sdge of the THES9EE [y
signal.
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.12 4 DB s The mewmory data bug divection control &
DEINM® of the THET993 shall be modified %o the timing of ithat o
the THEP900 prior fo &he time that PMEMEN® poeurs, T o
DBI®= shall be invered and passed through the Mapper 1§ a PA
memary cycle is nobt sccuring.

Y%

Efd €l odn po

31,2 8 Wioe, The memory Write Enable/CRU CLOCK control signal
of the THME9993 shall be decoded and gensvated By %he @appsr  for
PAE cyclss anly It shall remain HIGH for all LAS cycles.

TH IWETR, INC. od/23/83 G- PHELIVIINARY



99/8 HAPPER SPECIFICATIONS FUNCTIONAL CPECIFICATION

3.8 MAPFER LOADING

The Mapoer Jontvol and Status vregisters shall bs located on
the LAZS side of the Mapper. and the maposr shall be loadad LEg 2
E-

command from  the THODDOS, Gnee initiated, 4 BYTE buyrat
Eransfer shall occur from the 2K Static RAM (8RAM: in the TI 95/0
ta the Masper. The THMETI2S shall be placed in the HMOLD ctate for

this operation

& Mowve BYTE apevation from the THET9SS &5 fhs Maspger shall
initizte this burst ¢ransfer. The Mapper rassonzs addrecss is
»EBLC 1¥ CRUSSHIGH, and DFB70 i+ CRUB=LOW.  The &4 BYTEs shall
come  from any ons of eight different base locationg in the SDAM,
and &the BYTE of data moved into the Mapper shall determine which
D The format iz as fullows.

MR L8y
GGG el 4% is the block within the BE AR
These blocks start at fhe rzers snd
af the BRAM, and ars based at 240
incremants, and the MSBY is bhased
at zero.
3.3 HAPPER SaVing
The mapper shall be saved uvpon command Ffrom the THODOGE
Unre initiated, a &4 BYVE burst transfer shall ocrur $5  tha 2H
Sgatic RAM  (BRAMY  in the TI 9978 from the Mappar, The THEZOLE
shell be placed in the HOLD state for this operation.
& Move BYTE operation from the TMEY99S o the Happer shall
initiste this burst transfer. The HMapper responss address is
SEELD iF (RUSSHIGH:, and BFE70 i¢ CRUS=L O The 54 BYTEs shall go

To anyg ong of eight diffevent base locations in the SREAM, and the
EYTE of dsatas moved ints bthe Mapper shall determine which ana.
The farmat is 2% follows.

GRG0 ruwd kw3 is the block within the EFaM
These Blocks start at the zara end
af ths SEAM. and ave bassd at 40
incregments, and the MEBRY iz based
2t zero.

.
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PE/E MAPPER SPECIFICATIONS

3.4 PROTECT FEATURES

Each 4K La&E

thyes conditions.

Biock may be protecied fov

HEITE Probtect- I4¢ this Bit ig HISH,
in this arsas. Mardware is &g inhibit s W&
SBat a WEITE Protesct wvioclation bHi®,
interrupt fto the THESDSH

#

o
v oo

i¢ thiz Bi% HIGH,

er2cuts shall nolt be legal in Ehiz araas.
et an Execute Frotect viclation bit,
interrupt to ths THEPSSS, The instruction
not
and the Mapper is
cgurss of svents,

ERECUTE Protec b &

riot to abtbempt o

READ Protect- I# this bit is HIGH.
(Iinstruction Fetoh i3 valid thoughd iz all
area.

and create an intsvrupt to the THEDDDS

1

o

S INTERRUPT OPERATION

IF any

i to be pgresented ¢o the TMESFes

& T

ng HRITE 43

&g

Harduw

Hi

2f the Protect conditions it wvinlaked,
This signal is fto be open

FURNCTIONSL, SPECIFICATION

combination of

sllovad
ITE voesration,
grgate  an

£ instrus o
ware iz Lo
craaste an

a7 may

tian
-

and
w18 1

sxecute depending on the pipelining in the THMSgU9S,
alter

the naormal

DATa
in

READ

g d this

HMardwave is &8 Het g HEAD Prptecd viglation bif,

an  inbsrrupt

drain ov sguivalent, and is to be active LOW

The THE9995 shall be able to sense the status of Ethe Ehree
possible protect viglations by performimg a MOVE BYTE speration
from DEBI0 1F CRUS is HIOH, or from FE70 i CBUS is Lﬁﬁi Upan
completion of this sense, the active status of the bitis) shall
se raoset such that this operation does not preclude %ﬁﬁﬁhﬁ! af &
Bit on the next PAE Memory access.
3.6 LAY [(FERATION

The Mapper «chip shall determineg by sensing & singls inpuf
pin, and legically ORing 1€ with the internal SRAM Chip Bslsct to
detersning i¥ a PAS memovy cycle is Lo occur. ?%% gxbernal inout
18 termed LAEREGY, and is LOW to indicats that the current BETMOT
cyvle ig for 5 LAS haesed devics, The Mepoer Logic iz %o dviwve
this line LOW when the SRAM is chip selected. ingluding Direct
Memory Accsss (DMA} loading and  saving of the Mappsy base
registers.
T IMNETH, INC 0Z/2378% G4 PRE TRARY



FY/G VAPPER SPECIFICATIONS FUNCTIONAL SPECIFICATION

3.7 MAPPER CONTROL OF CPU READY

The Mapper is vesponsible for passing thraugh System SDADY
To the THMEYYYE for non PAS  mesmevy operatians  ss  well
controlling the TMEDIPS HEADY for PAE memovy opsratisns,

%

S B MAPFER ADDRESS MUY FORMAT

The HMapper shall present to the vser on the PAS Address Bus
& la-bit quantity after the THEY99S MEMENS scours, but baefars
PHEMEN® occours, that is formatfed such that the MER iz tha WRITE
Frotect bit, the nexzt lower Bit is the EXECUTE Protsct bit, the
next lower is the READ Protect hit, the next five lguwer shall ha
reras, and  bhe lowest eighi bite shall be the Mpst Significant
eight bits of the B4-bit PAE. Tha Contrel signal MSASTs chsll
gocur  to  indicate that this 1&-bit quantity is stsble an 4he
address bus. The date shall be stable on the falling edge af
MEAGTs, Lot does not have to be stabls on the riging adge.

The gecond 16-bBit gouantity associated with ths PAD Address
Bus is the Least Significant 1& hits of the PAS Mamory Cyole, and
this must be stable prisr fto the Lime PMEMEMN: goss  2oitive  LOW.
It must remain stable for the fime period that PMEMENs s L{K

- 3.9  SRAM CONTROL FOR LOAD AND SAVE OPERATIONS
The PMapper shall control both Ehe SRAM Chip Beleck and

WE/CRUCLKS during DMA operations such £hat no CORU Clocks ave
generated. EARLY WRITE shall bs ths operation of €he SRAM

3.10 ADDITIONAL FEATURES

additional feastures ars included in the mapper in an sffort
ta eliminate discrete logic an the TI 99/8,

3.10. 1 SRAM Clontrel. Decoding shall be included &o conirel the
2K BYTE BRAM organized in the LAS of the TI 99/8 This SRAM
saall be controlied by bhoth +the THMSIU9S  and  thae Mapper for
LOAD/SAVE  osperations. The response eguations for THEDOSS arcsss
are as follows for LAS THEPYYS based signals,

(CRUSHILMEMEN (LDBIN + LWEY(LADS (LAL®) (LAD® (LADR ) (LAd%} =+

TE INETR, INC. 03/23/83 S5 PRELIMINARY



PRGN MAPPER SPECIFICATIONE FUNMCTIONAL SPECIFICATION

(CRUZe ) (LMEMENI (LDBIN + LWEY (LA0 X {(LALY LAZY {LADY (L Ada}

2. 10,2 64K BYTE RaM Condraol. Decoding shall be included %o
gensrate 3 gelect signsl €o indicate that the PAS Memory Cycole in
pragreses 1s within the PAS zoace of HOONEXY The sguation for
thie PAS decods is as follows.

{PPEMENT (PAO#} (PAI} (PAZS I (PADS Y (P42 (PASE ) (Ph&2 ) (BFATH)
3. 10G. 3 Spesech Hynthesizer Clock., The Mapper shall generats a3

clock that is  ths Bystem Clock (10,73 MHz! divided by 33 The
duty cyzle of this free vunning clock shall be 16733 -~ 17733

311 DUTPUY DHIVE CaPaRIlLITy

Eagceh output shall confors to The fFollowing DO drive
capabilitiss.

PARMHEITER TEST CONDITIONS MINW HaX UNITE
HMIeH LEVEL OuUTPUY YOC=MIN, I0H=MAY Z. 4 Y
VOLTAGE
LW LEVEL OUTPUT VOO=MIN, I0L=MAX .4 Y
YOLTARE
HIGH LEVEL OUTPUT VOC=MIN, VOH=2 4 Y 1O wfh
CURRENT
L LEVEL DHITRUT VOO=MIN, VOL=0 4 ¥ 2 i
CURRENT
FF STAYE OUTPUY VOC=MAY ] V=2 4 ¥ 20 i
CURRENT PoVO=G 4 ¥ 2 R
OUTEUT CAPACITANCE fiMHE, ALL OTHER = oF

PING=0 ¥

bk ki oo oy b S (o I D5 S MG G N T ¢ A S YA GRS Lt Bl i s ab b i ol A i e i . TR OS8R & 8 Vi | 4 ok, L 0 e (RO Wk B b o b b brocontie

INPUTS BHALL BE TTL COMPATIBLE.
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FRSE MAPPER SPECIFICATIONG FUNCTIONAL SPECIFICATION

@
poudis
o

FROPOGATION DELAYS

#  ADDREDS PASE THRU
#  PHIw DLOCK
# PHEMEMs SHER

® Pl SKEWE

J.14  TESTIHG

Logic shall be included to facilitate festing af fhe Maspar
!

chip. This logic shall include a sequentisl] icgic vessd.

313 POWER UP OPERATION

Une dummy PAS memory cycle shall be allowsd to initilaize

ang ssgquential logic on the chip as deemed necessary. Thiz is to
be considedred as an undesivable feature, and vo initialiration

showid be 8 goaal.
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FP/E MAPFER SPECIFICATIONS FUNCTIONAL SPECIFTCATION

Z.oie  PINGUY DEFINITIONM

The signals of the Happer chip shall bhe definsd as #ollows.

MNEMONIS  TYPE FUNCTION BN
Sk IN 10,7 MMz SveTEM cLOGK  3e
CLRGUT In 2. &5 MMz THMS999YS OQUTPUT CLOCK a4
MEPE bis iH ACTIVE LOW TMED9YS MEMORY ERMABLE 1%
WEACRUCLE®  IN ACTIVE L0OW THSH995 MEMORY WRITE/CRU CLOCK 20
CRUS In COMTROL SIGNAL TO CHANGE BASE 0OF SoaMm 28
SRDY In SYSTEM READY. LOW=NOT READY 43
DEIMs IN THSTP5S DB INg OQUTPUT (LAS DEIN: 2z
LAG S HDA In THESTUE [AG/HOLDA CQUTPUT 23
LASC BIDI  ACTIVE LOW INDICATOR T THE HARFER 37
INDICATING & LA&S MEMORY CviLE
- AGO THRU  BIDI THEZITS ADDRESS BUS (LAE ADDRESS: SOD=1T
ALS/COUT PR
DO THAU BIDI  THEYISS DATA BUS =24
v B7=3
Piae OUT  GENERATED 23% DUTY (Y PHIs CLOCK 47
cEURY OUT  CENERATED THEST99S READY STATUS ig
PMEMERs OUT  GENERATED PAS MEMEDNY ENMABLE 44
Pig OUT  GENERATED Pag WRITE EMNABLE 45
PO TN OUT  CENERATED PAS DATA BUS DIRECTION 54
HIGH LEVEL I8 THEYY95S READ PEHATION
HOE e OUT  ACTIVE LOW HILD REGUEST TO THE THESSoS 21
EZTInTs OUT ACTIVE LOW INTERRUPT REQUEST TO THE 40
THMES9GS

TH IWMETR. INC. G3/23/783 B PREL IMInARY



FH/E MAPPER SPECIFICATIONS FUMCTIONAL SPFECIFTCATION
PR MONLO TYPE FURCTION Fing
MEAL T Uy ACTIVE LW MOST SIGNIFICANT ADDRESD 43
STABLE STHOBE
FahGo THRU O OUT PAS MULTIPLEYED ADDRESE BUS Pablo=an
PalG oOuT PADI GG
SRAMCZu fh3Y ACTIVE LOW BRAM CHIP 38LECY 2%
SGERCLK 581 SPEECH SYNTHEELIER CLOCK a3
SEBRCSe ouY CHIP SELECT FOR PAS >O0XXKEX 4z
VOO +GY BUPPLY TO CHIP L. 33
VT GROUBD QUPPLY T CHIB A b4
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FUE FMAFPER SPLCIFICATIONES ELECTRICAL SPECIFICATIONG

BECTION 4

ELECTRICAL SPECIFICATIUNE

4.1 ABSDLUTE maXimuMg

4.1.1 Btorasgs. =4 4o =100 deg €

& 1.2 Operating. O & +70 deg ©

£.1.% Chavackevizabtiosn, All paramsters of the Mapperw h

verifisd in 2 Ffull charscterization sdfort
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SECTION

FMECHARICAL SPEQD

Ta ke asdded laker, contains sym
package dimensions. %,
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