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INTRODUCTION
The GIMIX &32309+ CRFU combines on one board many features that
would otherwise require several different boards. The ooard is  in
effect 2 separate boards aon one printed circuit card.

The CFU section consists of the &20% processor with the
necessary data and address buffers, reset circuiterys, etec. plus
the extended address/dvnamic address 1ranslation features. The
second section consists of the & on card devices ( 4 FROM/ROM/RAM
saockets, 52167 time of davy clock, 46240 progsrammable timer, 951148 or
2512 arithmetic pProcessor, and 1K of scratch pad RAM) with their
own data and address buffers , extended address Jdecoder FFLA
address decoding and the necessary surpPort circuitry to interface
them to the 3I50O/3IZ50C bus and the 4207 Processor. This division
of  the board into two separate sections alloaws the &E07 to orerate
with minimal leading of its output lines and also permits DMA
devices such as disk controllers to access the & on board devices
directlv. The board can be used with anv of the standard &£20%  IMA
techniques.

Two methods of Dvnamic Address Translation (DAT) are available
as orFtions, the one is SWTF compatible and allows bthe SWTF SRUG-E

(]

monitor to be used withaoaut modification. the other is an  enhanced
DAT that allows faster and easier task/user switching in
multi—tasking /multi—user svystems. Extended addressine which
effectively extends the memory addressing range of the 4307 to 1
MEYTE can be derived from a bank select latch in versions without

ODAT ar from either aof the aoptional DAT methods.

The 4 FROM/ROM/RAM sockets permit a variety of oeptions for on
board software. Each of the 4 sackets can be individually Jumper
proarammed to accert from 1 te K bvte, single or multirle surply
voltagses 2702 pinout compatible devices. The FPLA address decoder
is prerroarammed Ffor several dJifferent combinations of device
sizes. Custom programming of the FFRLA can permit other combinations
af device sizes to be used. '

The S8167 time of davy cloeck ortion rrovides time, davw, date
information as well as time, dayvs date dependent  pProgrammable
interupt aeneration. The battery back wup featlure maintains
accurate time even when the svstem Power 1is of for extended

- pPeriods of time. '

The 6840 programmabile timer ortiovn gives the user 2 hardware
counter/timers that can be wused inderendently or in combinatian
with each other for timins or countine applications as well as
programmable interupt generation.

The oprtional YS11A or 9312 arithmetic processor provides fast,
efficient mathematical carabilities in hardware. This czan be
extremely impPortant in real time situations or whenever sreed is ap -
imrPortant Factor:

The 1 scratchrad RAM opPtion pProavides srace for temporary
storase, Frointers, interurt vectors, etc. The GMXBUGO? monitor
uses some of this area for interrnal use. When the 5S8147  clock
ortion is installed 1K of CMOZ RAM mav be installed to Frovide
batterv backur of the scratchrad RAM.
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The GIMIX &20% CPUO is  a very comPlex and versatile board.
Most af the selectable features and wptions are controlled b
ODIF-switch and/ar solderless pProsramming JumpPers. In certain cases
ortions resuire additional integrated circuits or movins ICs  to
different sockets. The followine sectiovns describe all of the
features of the GIMIX 4202 CFU in detail. Diagrams are included to
show mast of the common Jumrer canfisurations and software examples
are provided as a suide for usins  the DAT, clock, arithmetic
processar, etc.

NOTE: THIS MANUAL COVERZ ALL VERZIONS AND AVAILABLE OPFTIONS FOR THE
GIMIX &20%  CPU FAMILY.  SUOME SECTIONZ OF THE MANUAL MAY NOT APRPFLY
T THE FPARITCULAR EBOARD YO HAVE. CERTAIN OFTIONZ ARE ONLY
AVAILABLE WITH A PARTICULAR VERIION OF THE DoOARD.  SOME OFTIOND
ARE ONLY AVAILABLE AT THE TIME OF ORIGINAL FURCHASE AND  CANNOT  EBE
ADDED LATER. FLEATE CONSULT  THE GIMIX PRICE LIST/ZO0RDER FORM OR
CONTACT THE FACTORY FOR FURTHER INFORMATION REGARDING CPFTIONZ  AND
AVAILABRILITY.

CRLE SECTION

RESET/NMI  connectar ( CA-1 )

In accordance with the SE50C hus definition the master reset
line, normally  the inpPut Ffrom the front Panel reset switch, has
been removed {rom  the Lbus. The master reset connection is
available instead at connector CA-1 which is located Just above IC
U-54 toward the left center of the circuit board. CA-1 alsao
provides an  input for an NMI/ZABORT switch. The NMI inFut at CA-1
is only active when the NMI option Jumper ( JA-13 ) is in ‘the NMI
to reset connector pPasition( See the NMI option Jumper section).
Eoth inpPuts are fullw buffered and debounced and onlvy  rresuire a
sinsle pPole normally  woren switch  From the arprorriate ineput to
arcund. The ground connection is also available at CA-1.

When purchased. as part of a complete svstem the apprropriate

matinge connector is praovided pre-wired to  the front Fanel. CPu
boards pPurchased separatelw come with a connector which can be

wired to existing svstems as required.
\
Fisure A ¢ Sheet 1, of the switch and Jumper confisuration
drawinss shows the pPincuts of the RESET/NMI conmnector (CA-1).

CPU CLOCK SPEED oartion Jumper (JA-3)
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The GIMIX &30% CPU gives the wser the option of selectinz
cither a 1, 1.5, ar 2 MHz. oPerating speed for the &20%, Mast
standard versions of the A20% will function at either 1 or 1.5 MHz.
The 2 MH=z. &LEROY is resuired for orperation at 2 MHz. Nate: the

actual input to the &802 is 4 times the operating speed. Thus a 1
MHz. &209 resuires a 4 MH=z. inPut clock fredquencr etc. CFU sPeed
is selected by .the pPosition one of the JumpPer blocks at  JumpPer
area JA-8. JA-& alsa determines the clock sreed of the apticnal
2511A or ?512 arithmetic Processor({(se¢e the ?S5114/72512 section af
the manual). JdumpPer area JA-8 is located to the upper right of the
circuit board between IC U-10 and U--11. :

Figsures A throush it Sheet 2 of the switch and JumpPer
contiguration drawings show the pinouts and Jumrer rositians for
the CPU and arithmetic processor clock speeds.

NMI cption Jumrer ( JA-13 )

The GIMIX &20% CFU gives the user the option of connecting the
NMI inPut of the pProcessor ta either the RESET/NMI connectar (CA-1)
o to one of the lines af the SSS0O/S5500 bus. These ortions are
selected bv the position of the Jumper blaock at Jumper area .JA-13.
When the NMI to reset connector aption is selected only a switch or
device connected to the board throush the RESET/NMI coannector
(CA~1) can senerate an NMI. When the NMI to bus oeptiaon is selected
any aof the on card devices that senerate interrupts, as well as anvy
atherr boards in  the svyvstem that are connected ta the Frorer bus
line., can senerate an NMI. In the NMI  to bus pPosition the NMI
inrPut  buffer is cannected to the bus line desisnated NMI on the
S550 bus and BUSY on the SS50C.  JumpPerr area JA-132Z  is  located at
the lower left of the circuit board near trimmer resistor R-24,

Figure B: Sheet 1. of the switch and JdJumPer contigsuration
drawings shows the Jumper poasitions for JA-13.

BA/BRA-AND-BS orPtion Jumper ( JA-14 )

The 802 CFU. has 2 ocutput lines. EUS AVAILABLE (BA) and BUZ
STATUS (BS) that are used to bv other devices in the svstem to
determine the status of the pProcessor. (see the &80% data sheet
for details on decoding BA and B3) Among other things DA and BRI
are wused by DMA devices to determine uwhen the processaor has
released the bus to them for DMA orPerations. To Provide
compPatibility with certain existing S5-50 boards the GIMIX &20% CFLU
BOARD has pProvisions faor satina DA with B3 and pelacins  the
resulting logsical AND of the 2 sigsnals on the BA line of the S5-50C
bus. The BA AND BE pPosition of JA-14 matches the SWTH
con{isuration of BA/BZ.

Fiaure E: sheet 1 of the switch and Jumrer confisvratioun
drawinss shaows the JumPer fFositions for JA-14
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EXTERDEDR ADDORESSING

The &S809 CPU 1s carable of addressing a max<imum of &4K of
memory spPace directlwy. This carabilitv, while sufficient Ffor manv

arpPlications, is a limitina factor when larser, especiallry
multi-user/multi—tasking, svystems are considered. In oarder to
expand the addressing carability of the &2309% the S550C . hus
definition includes 4 extra or extended address lines. These

additional lines give the bus a total of 20 address lines and allow
for up to 1 MBYTE of address space. Since the A20% gsenerates anlyw
14 address lines, some combinaticon of hardware and software must ke
used to simulate the extra 4 sisnals. NOTE: In order to take
advantage of e=xtended addressing the devices to be addressed must
be carable of decodins all 20 address lines. Doards  such  as  the
GIMIX 32K STATIC RAM  board. & FPORT SERIAL I/0 board.and 122K
FROM/ROM/RAM board have the capability to decode all 20 address
lTines and can be used with extended addressins. The GIMIX &20%
CRL also provides extended address decodine for  the 3 devices
decoded by the FFLA. '

-ovisions  far three methods of

The GIMIX &20% CFPU  has  er
ss lines. These methods include

simulating the 4 extra addre

STRAIGHT BANE SELECT, which uses a simple latch, and twae different
methods of  Dwvpamic  Address Translation (DAT) which can also
aenerate the 4 e=xtended address sianals. Each methad has
advantages and disadvantases and it is wup to the user to determine
which method best suits his needs. In addition, some saftware
available from various vendors mav require that a particular methaod
be used. ‘

STRAIGHT BANE SELECT

In the straisht bank select methoed of extended addiessineg the
1 MBYTE of available address space 1s divided into 16 sectians ar
banks of &4FE each. Any devices in the svstem that are set ur to
decode a particular bank address will onlv arpear on the bus when
their bank address aprears on the extended address lines of the bus.
For example if a multi-user swvstem were being set up in which each
aof three users was to have 22K of memory dedicated ta his use,
three 32K memorv boards could be installed in the svstem . Each of
the & hboards could be set to the same base address eaq. S0000-$7FFF
but with each set to a different bank. When a particular user was
to have access to his pPortion of memory the monitor/supervisar
program would pPlace the bank address of that user on the extended

address bus and his bank of memory would be enabled. Areas  aof
memory and devices such as I/0, disk cantrollers etec.s that were to
be shared by all users, would be set to iancare the extended

address lines and would appear at the same address in all banks.
While this method is relatively simple and straishtforward it  has
limitations. For e=xamrle 1t requires that each user or task be
rermanently assisgsned a particular amount of dedicated memor~w. If a
user needs more memory than he is originally assigned the hardware
must be reconfigsured to increase his available memorwy. If &  wuser
does  not resuire all af  the memoryv allocated to him the unused

et ian
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is wunmavailable to other wsers unless the hardware confisuration is
changed. Alsa since it mavw only be Possible ta assisn an entire
toard to a pParticular bank, memory mavy be wasted because a full
32K must be assigned to a user who only reguires 14K,

BANK SELECT LATCH

Whern wusing the STRAIGHT BANKE  SELECT method of extended
addressing, the data on the extended address lines is determined by
the value stored in the BANEKE ZELECT LATCH.

The bank select latch 1s a write anly device that arFears at
memary location $FFFF. A pProcessor wirite to this location stores
data in the latch. & read from this location returns data from anwy
ather device addressed at this location. Normally a read from this
location wouwuld return the restart vector stored in a FRIOM/ROM
monitor located from #FFFF down. The leas siagnificant 4 bits
written +to the latech are the bank number $0-%F of the bank to be

enabled.

Any  software that modifies the contents of the bank select
latch must be located in an area of memory that is not affected b
switching banks. In most aPrrplications bank switchins would be
dJone bv a monitar/supervisor prosram located in memory  shared by
all users and not affected bv the esxtended address linecs.

Note: 2 of the remaining bits aof the latch are used to contiral
ather functions on the board. I¥f either of these functions are in

use any programs that modify the bank select tatch must nat
inadvertentlw changse these 2 bits. Since the bank select latch is

a write only device the last data written to the latch should  be

Lerpt in temporary storase for comparison when new data is to be

written. Bit 5 of the bank select latch is  the sattware contro
latch for the FFLA address decoder and bit 4 controls the user
defined latch output &t solder Fad AN, See the apPProrriate

section of the manual for further information on these features.

DYNAMIC ADDRESS TRANSLATION (DAT)

ODvnamic address translation is a method of memory manasement
that allows better utilization of the memory resources within a
svetem. It aovercomes saome of the disadvantases of the straisht bank
select method of extended addressins, in that it allows available
memory to be allocated among users as their resuirements varv. It
also allows memory boards that  camn onlv  be addressed as  larase
contiguous blocks to be effectivelwy split into 4K seaments that can
be addressed as required. Since this re-location of memory is
under software control it can be done at any time and does nat

require hardware chanses in the swstem. ODAT  breaks the. entire
memary SpPace inte 4¥, segaments, sSo  memory  assiasnment can more
closely fit the requirements of each user/task. DAT has several

other advantases, for examples the svstem manitar/ supPervisor
erosram could test each 4K segment of memory before assisnins 1t Lo
a user or task. If a bad sesment of memorv were found it could hbe
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eliminated from the table of available memary and a sood sesment
substituted. The monitor/supervisor Frogram could then set a flas

or indicator to show that the svstem resuvires maintenance.

In order to understand how dvnamic address translation woarks
we must first understand the concert of pPhvsical and logical
addresses. A pPhvsical address, as the name implies, is the address
at which a device (memarv,I1/O,etc.) is set bv its hardware to
respPond. For examPle the DIP-switches on a memory board determine
its Phvsical address. A loesical address is the address that the
Processor outrputs when 1t attempts to access a rFrarticular memory
location. For examrle when the pProcessor attemprts to write data to
Jocation $0000 it outruts the logsical address %0000 on its address
lines. In a svstem that does not have dyvnamic address translation
the address lines from the pPraocessor are connected directlwy to the

tbus and the Phvsical and lagical address are alwavs e9ual. When
the Frocessar writes to location $O000  the memoryv at FO000
respaonds. Ovnamic address translation a&allows us to assian

different losical address to memory that has a Farticular Fhvsical
address. For e=amrfrle memory with a phvsical address of $0000 misht
be assigned the lTogical address $2000. When the processar attemrtis
to access memory at logsical address $2000 the memory at  pPhysical
address $0000 would resrond. DAT then is a method of translatines
the logical address from the pruocessor to a physical address that
aprFrears on the bus,.

LAT is impPlemented on the GIMIX 4202 CPU board by insertins a
hiah speed. random access memory (the DAT RAM) between the uprer 4
address limes of the &20% and their correspPonding bus  buffers. A
second identical RAM is used to generate the 4 bits of the extended
address. The 4 address lines from the proacessar are used to
address 1 of 1& locations in the DAT RAM and the data stored ine
these locations becomes the phvsical address that arpears on the
bus. The DAT RAM translates the upper 4 bits of the Frocessars
logical address into the upper 4 bits of a pPhyvsical address and 4
bits of extended address. Since the DAT only translates the upper
4 bhits of address it divides the memory space into 14 4K lasical
seaments. The rFhvsical address space consists of 146 4 rhvsical
address seaments in each of 146 possible banks or a  total of 254
Ppossible 4K pPhwsical address segments. Bv rFlacing the FProper data
in the DAT RAM anv of the 256 phvsical sesments can appear at anv
of the 14 logical address segaments. For example 4K of memory
Phvsically addressed at $£0000-%0FFF could apPpear to the Processor
to be addressed at $CO00-$CFFF. A pPhvsical address segment could
alsa be made to arpear at more than one 1Tosical address. Faor
exampPle a 4K sesment rFhyvsically addresed at IEQO0-$SEFFF cowuld
arPear at $EQOO-$EFFF and $CO0O0-%CFFF at the same time. '

NOTE: ON FOWER UP  THE DATA IN THE DAT RAM AND THEREFORE LOGICAL
ADDREZZES ARE UNDEFINED. ONLY THE UFPFER 254 EYTES OF MEMORY
$FFOO-%FFFF ARE GUARANTEED T EBE AT THEIR FROPER ADDRESZ .0 IN
SYSTEMS THAT USE DYNAMIC ADRDRESS  TRANSLATION THESE BYTES MUST
CONTAIN, IN ADDITION TO THE RESET AND INTERUPT VECTORS SOFTWARE
THAT INITIALIZET THE DAT RAMZT TO A FREDETERMINED STARTING
CONFIGURATION. THIS INITIALIZATION MUST TAKE PLACE  BEFORE ANY

MOMMOIRY



GIMIX, INC. e LSO TP ROARD

ACCESSES QUTSIDE THIS 254 BYTE AREA ARE MADE.

For the pPurpose of writing data to the DAT the DAT RAM  shares
the wuppPer 1& bytes of address srpace $FFFO-%2FFFF with the memoar
normally  at these addresses { usually the svysatem monitor
FROM/ROM) . The DAT RAM i1s write onlv, a write to these lacations
stares data in the DAT RAM: a read from them returns data from the
FROM/ROM monitor., The least sisnificant 4 bits of data written to
the DAT are stored in the RAM that translates the upPer 4 address
lines uatf the &20%, the uPPer 4 bits are stored in the RAM that
acenerates the 4 hits of extended address.

Two  di c)
availakle a ortions on the GIMIX 4309 CFU board. Cne  is
comPatible with the method wused on the SWTF MP--0% board and the
SWTF SBUG-E monitor ROM. When the baard is confisured for this DAT
method the SWTF SBUG-E ROM can be plussed directlwyw into the SIMIX
202 CRU board. The GIMIX &20% can be used as a direct replacement
faorr  the ZWTP MP-0? board in svstems where baud rates are available
from a source other than the CPU board. The GIMIX &307 CPU daes
net have an on board baud rate gsenerator. The second DAT methaod
is an enhanced version that allows much  faster oreration when
switching tasks.

frerent methods of dwvnamic address translation ar
s

While dvnamic address translation mav find some use in smaller
syvstems (&4K  and underd).it will erobably be most useful in larser
multi—user multi—-tasking applications. For e¢=ample, 1in the svstem
described in the section on straisht bank select, with 2 users in a
multi—-user arplication. each user (task) cowuld be assisned the
memory resuired from any of the available memory in the svstem. (413
the users memory reauirements chansed memorv could be allocated or
deallocated as necessarvy. With the SWTF compatible DAT switchins
users ( tasks) reauires writing a new set of 1& values into the DAT
RAM  each time the svstem switches between users (tasks). With the
GIMIX enhanced DAT method the DAT values forr up to 1& different
users (tasks) are written to the DAT RAM and switchins between
users is done by writinsg a sinsle bvte to a task select resister.
Each time the svstem switches users (tasks) onlv the task select
register bvte need be written. )

SWTP compatible DAT

To use this version of DAT the user must write wvalues tao 14
locations in the DAT RAM. Each of the 16 locations correseonds to
one of the 16 pPossibile 4K looical addresz  sesments. The first
location $FFFO  corresponds to logsical address seament $0000-%0FFF
the secand $FFF1 to $1000-%1FFF and s¢ on up  ta the 14 th. at
$FFFF which corresFronds to losical address sesment $FO0O0-%FFFF.
The least sisnificant 4 bits of data written are the COMFLEMENT of
the urrer 4 bits of the desired rFhwvsical address. The urrer 4
bits are the desired hank address. For examrle if a 4K seament of
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memory located at phwvsical address 2000 in bank 1 is tao a
logical address $0000 then the value 1D would be written
ODAT RAM at location  $FFFO. The 1 indicates that the
segment is phwvsically located in bank 1 and the I is the oo
of the upprper 4 bits of its pPhyvsical address. $Z2000. The
table shows 14 lozmical address seaments with
corresponding DAT locations, samPle data and the resultins
addresses:

LOGICAL OAT DATA FHYSI

ADDRE=Z LOCATION ADRORE!

SANE

$O000-F0OFFF $FFFO FOF 0O
$1000-%1FFF $FFF1 $0C Q
Fo0O00-5ZFFF SFFFZ FO0 9
$3000-%52FFF $FFFZ F0C Q
$4000-%4FFF $FFF4 1R 1
$S000-$5FFF $FFFS $07 O
$LO000-BALFFF HFFF & S0/ ]
$7000~-+7FFF $FFF7 £0C Q
$3000--$2FFF $FFFZ $07 . O
$9000-$YFFF $FFF% $04L Q
SAVOO—-EAFFF $FFFA - $05 O
$ROQO—-%RFFF $FFFE $04 0
SO0O0-$CFIFF $FFFC FOZ 's)
$OO00~-$DFFF $FFFL $0Z 0
$EQQOO-$EFFF $FFFE $01 0
$FOOO-%FFFF $FFFF $00 Q

GIMIX enhanced DAT
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the GIMIX ernhanced DAT the software must write each of the 14 task
numberse to the task select resisters, in turn, faollawed bv  the 14
DAT wvalues for that task. The task select resister is located a
$FF7F and like the DAT RAM shares its I-Lat1un with ather devices.

The task select register is a write only device and i1its losical and
Phyvsical addresses are alwavs the same.

As in the other version of DAT the least sigsnificant 4 bits of
data written to the DAT correspond to the most sisnificanmt 4 Lhits
af the desired rhyvsical address, however in the GIMIX Enhanced DAT
these bits need NOT BE COMFPLEMENTED . Thew are the true wvalue of
the wupPrFrer 4 bits af the desired pPhvsical address. The most

sianificant 4 bhits written to the DAT correspond ta the bank
address of the desired phvsic segament {(bank numbu rs 30-3F). The
least sianificant 4 bits mrltten ta the task elect reaister

determine which of the 14 tasks ( $0-%F ) is activ;.

Anv sottware that modifies the contents  of the task s=select
regsister must reside in memory that will not he affected byv the

switching of tasks. It is also important to note that 2 of the
remainins 4 Lbits of this resister are wsed to control other
functions on the board. If these functions are in use any Prasrams
that modify the contents of the task select register must nat
inadvertently change these bhits. Zince the task select register is
a write anlyv device the last value stored should be maintained in
temrorary storagse for compParison purposés when new data is  ta  he

written to the resister. Bit S of the task select rezister is the
software contraol latch for the FFLA address decoder and Lbit 4
controls the user detined latch output at solder rad "A". See the
arprorriate sections of the manual for further information on these
features.

MEMORY MANAGEMENT CONFIGURATICN

The GIMIX &209+ CFU  can be configsured for anv of the three
mMemory management technisues ( STRAIGHT BANK SELECT, SWTHF
compatible DAT> or the GIMIX enhanced DAT ) by the imstallation of
the proper intesrated circuits at sepecitic locations on the board.
If the board is ordered with one of the two DAT confisurations, it
is shipped with onlv the prorer rarts for that DAT confisuration
installed.

If neither DAT is ordered the board is shirpPed with only the
Farts for the STRAIGHT BANK SELECT installed. If the user wishes
to chanse the confiauration of the board, he can obtain the

necessary rarts and install them at anv time. The fallowins chart
shows the rarts resuired and their board locations for each of the
three confisurations. Refer to the compPonent laveout drawins far
the locations of the sockets on the board.

LOCATION SWTF COMF. DAT GIMIX DAT BANK SELECT

u-21 EMFTY 7

h‘|

L4y EMFTY

M
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U-zz EMFTY waL4ss EMFTY

-2z 74L35174 74L2174 EMFTY
L=-z7 ST2E (%) aTZzs : oTzE
-39 74312% EMPTY EMFTY
11-40 74%1&89 EMFTY EMF'TY
U-43 EMFTY EMFTY 7415174
u-44 aTZS aTze EMPTY
u-4% EMFTY EMPTY T2

¥ An ST2& buffer is required for compatibility with
the SWTF DAT and SBUG-E .
NOTE: For prorer oreration. ICs at locations marked EMFTY
must be removed or relocated when changins confisurations.

SOFTWARE WRITE FROTECT

The GIMIX &£20% CPU sives the uzer the ability to write rFrotect
under saftware contirol anv of the 4 Fhvsical segments of memory
space. The software write protect optian uses the most sisnificant
bit of each location in the DAT RAM and limits the maximum address
space to 172 MBYTE. This bit which normally  contraoals extended
address line Al? i1s wused to inhibit pProcessor writes to selected 44

o
seaments. A Jumper option permits setting address line ALY either
hish o low so that either the lTower 2 banks 20-%7 ar the uepper o
banks $8-%F can be used. This arption can be wsed anlwvw in

conJdunction with 1 af the 2 DAT methods. T write pProtect a
seament a 1 must be written to the most sianificant bit of the DAT

when the selected seaments Phvsical address is written. A O
written in this pPoasition indicates memoary that is not write

protected. NOTE: When the board is canfigured for  the ZSWTF
caomratible DAT this pattern is inverted i.e. a O i1s written to
write protect a sesment and a 1 is written for a seament that is
write enabled. This feature will write rFprotect anvy tvere of device
including RAM, 1/0 devicess ETC. However, it only pProtects these
devices from writes fram the &20%, it does not  protect then from
writes by other devices that can take control of the bus such as
MA disk controllers etc.

CAUTION: If the software write protect feature is enabled some
existing saftware for the SWTF compratible DAT mav accidentallwy
write protect areas of memorwy. The software write protect feature
can not be used with the ZWTP ZBUG-E monitor.

Software write protect ortion Jumrer ( JA-10 )

The software write protect ortion is éenabled byv the rosition
of the Jumpers at JA-10, This Jumper area also selects the upPer
or lower 1/2 MBYTE of address space when Software write protect is
enabled. JA-10  is  located near the center of the board above
DIF-switch SZ.

Fiaures J throush M: sheet 2 of the switch and JumpPer
canfisuration drawinss show the pinouts and Jumrer Ppositions for
JA-10. '
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USER DEFINED LATCH QUTRUT

The device used for the TAZK SELECT REGISTER or the BANK
SELECT LATCH derendinge on which memorv manasemant option is
installed, can store & bits of data. Since only S of these hbits
are used by the board. the sixth bit is available as a user defined
cutput from the board. This woutrut 1is available faor external
connection at solder pad "A":; located below the battery ( B-1 )
between U-ZZ and U-24. ( see the component lavout drawing) The
output is "LS" TTL comrFatible and 1s  carable of driving an
equivalent load. The status of the user defined outrut is
determined bv data written to bit 4 of either the TASE SELECT
REGISTER or the BANK SELECT LATCH derendins on which is installed.
I+ a 1 is written the outeput at epad "A" will be highs, when a O is
written it will be low. The cutrut of the user defined latch could
be used in a variety of wavs. For examrle, 1t could be used to
drive an external indicator ( LED, buzzer.

eto. ) to indicate some internal condition of the swvstem. 1
could alsa  be used, it wired coarrectly. as a second softwar
control latch infFut to the FPLA address decoder.

ot

€

Software that uses the user defined latch must not modifv the
other bits in the TASK SELECT REGISTER or BANK SELECT LATCH if thew
are beins used. See the arprorriate sections of the manual far
details on the bit pPositions in the TASK SELECT REGISTER  and  DRANK
SELECT LATCH. and the precautions resuired for software that writes
to them.

ON CARD DEVICE SECTION

FPLA Address Decaoding:

Address decading for the eight on card devices (- 4
PROM/ROM/RAM sockets, S2147 Time of Dav Clock. 4240 Frosammable
Timer, 9911A/9512 Arithmetic FProcessor and the on board RAM) is
controlled by a Field Progsrammable Logic Arrav. (FFLA). The
addresses occuried bv each of the & devices are fixed by the
prosramming of the FFLA. The FPLA has sixteen inPut lines and
eight output 1l1ines and can be programmed for up to fortv-eiaht
different inpPut to coutput combinations. Twelve of the inpPut lines
are connected to address lines A4 - AL1S thus enabline the FPLA to
decode address ramses as small as 14 byvtes., The remainins 4 inrFuts
are connected to DIF-switch $2, sections 1 thouzah 4. Sections 1 -
3 directly control their respective FPLA inpPuts. An ON (clased)
switch esuals a logical 0 to the FPLA,. an OFF (aren) switch equals
a lowsical 1 to the FFLA. Section 4 connects the remainins FPLA
inPput to the cutput of a softuware controlled latch. The outrput of
this latch is determined bv the data stored in bit S of either task
select rezister or the bank select resister derending on which
artion is installed. When 352-4 is ON (closed) the data stored in
the latch determines the 1npPut to the FFLA when £2-4 is OFF(aren)
the inpPut remains hish (losical 1 ). This combination of switch
and
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latch inePuts allows both hardware and software selection of address
decodine for the on card devices.

Each of the & FPLA outputs connects to the select lozic aof ane
of the & on card devices. Each device also has a serarate disable
switch, DIF-switch S1 sections 1 throush &, that can ke used to
disable that device regardless of the FFLA Pprogrammins. When a
device is disabled bv these switches its address space is available
for use bv other devices. ' .

The FFLA supplied with the SIMIX &802 CFU BOARD is  prosrammed
with several different addressins combinations. Combinations are
included ftor several different existins FROM/ROM monitors. Other
confisurations are included which mavy be useful in sepecial
aprplications such as dedicated svystems and maonitor and svstem
desian. An addressing combination is selected bv the settinss of
the FFLA input switches 32 (1-4) and the software contral latch if
enabled. A table i1s included with this manual that lists e¢ach of
the addressina combinations available in the FPLA asz well " as the
required switch and latch settinss for each combination. Since one
af the inputs to the FFLA can be controlled bv softwares is it
possible to select between two different monitors under software
control. It is also Possible to install static RAM in ane or more
of the FPROIM/ROM/RAM sockets, load a monitor into it from disk and
switch to the RAM monitor from the resident PROM/ROM monitor.This
feature 1is very useful when writing and debussing a custom monitor
orr when it is desirable to easily and raridly switch between  a
variety of different monitors. Zince the urper 2546 bvtes of memory
$FFO0O through $FFFF are shared with the DAT. RAM addressed at
between these locations can not be written to.

NOTE: The FFLA 1is a fusible link progarammed device and requires
special equirment to FProsram. Contact GIMIX. INC. for information
on custom confisurations to meet wour requirements.

FFLA SOFTWARE CONTROL LATCH

When the board is contigured for either of the 2 dvrnamic
address translation methods the FFLA latch is cantrolled by writing
to bit S of the task select register located at $FF7F. When
confisured for straight bank select the latch is controlled by
writinse to bit S of the bank select latch at $FFFF. The FFLA
control latch shares these locations with the task/bank select
functions and the user defined latch cutrput. Frosrams that write
to the FPLA latch must not inadvertently modifyv the other bits at
these laocations. Since the latch is a write onlv device the last
value  written should be kept in tempPorary starase for compParison
PuUrrcoses when new data is to be written. See the arPropriate
sections of the manual for more information on the task/bank selenct
functions and the user defined latch cutput. Since changinga the
FPLA latch bit when the latch i1s enabled s DIF-switch 22 section 4
is ON (clased), mav chanse the address of devices decoded byv the
FFLA, software that modifies this bit must be located in an area of
memory that is not affected by the chanse.

EXTENDED ADDRESS DECODING:
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Extended address decodine is rFrovided to allow the eisht FRLA

decoded devices to respand to various combinations of the extended
address lines as well as the reswular address bus. A additional

decoding circuit called the Fxxx decader is also available an the
board. The extended address decoder detects a match between the
address rpresent on the extended address lines ( Al&L — ALY ) and

the extended address set by sections S throwush 3 of DIP-switch SZ2
(S =-8). The Fxwxx decoder detects the presence of an F on the

uPrFrer 4 lines of the address bus ( A1Z throush A1S ). Its outeut
is true any time a a read or write takes pPlace to the urper 4K of
memory  ($FOO0-$FFFF) . The woutputs of these decoders can  hbe

combined in wvariocus wavs bv the arranzement of the progarammins
Jumprers at Jumper area JA-11. And used to selectively enable  the
FFLA address decoder.

NOTE: The e=xtended address decoding, with some excertions as
described later, atfects all of the devices decoded bv the FFLA.

Figuresz A throush G = sheet = of the switch and JdumrFrer
contiguration dJiagrams show the Finouts of JA-11 and the Jumrer
pasitions for the various combinations.

The fFfollowing table lists the combinationzs that can be
selected bv the Jumpers at JA-11.

#1 FFLA alwavs enabled (extended address and Fuwe decoders disabled).

= Onlv devices addressed bv the FFLA between 3FO00 and $FFFF are

enabled regardless of extended address.

FFLA onlv enabled when the extended address presented on the bus

matches the address set by the extended

address switches (32 S5-2). -

#4 Nevices addressed by the FFLA between $F000 and $FFFF are alwawvs
enabled. HNevices addressed below $FO000 respond only when the
extended address matches.

HS Only devices addressed by the FFLA between $FO00 and $FFFF are
enabled only when the extended address matches.

#& FFLA alwavs disabled.

J

¥
Ll

In a single user application where extended addressing is not
used Jumper area JA-11 would normallv be set for confisuration 1 (
FFPLA alwavs enabled ). Configuration 2 effectivelyw disables all

devices addressed bv the FFLA below $FOO00. When configuration 3 is

used devices controlled bv the FFLA onlv arprear on a sinsle bank
as set bv the extended address switches. Configuration 4 allows

devices addressed bv the FFLA between $FO000 and $FFFF to appear in
all banks while thouse addressed below $FO00 anlvw appPear in 1
specific bank. This canfigsuration could be used for example in a
bank select svstem where the svstem monitor and scratchepad RAM
would appear in all banks while the other devices wauld anly apPpear
in a srFrecific bank. Configuration S effectivelw disablez &1
devices addressed by the FFLA below $FO00 and anly enables devices
addressed between $FO000 and $FFFF when the extended address
matches. The last confisuration,. 45 Fermanently disables The FPLA.
This confisuration would be used 1f the svstem monitor was to  be
located aon a separate board and none of the an card devices were to
be used.
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EXTENDED ADDRESZ SELECTION

The  extended address +forr the FFLA decaded devices is
determined bv the setting of DIF-switch S22 sections S5.,6,7, and 3 (
52 5-& ). S2-5 corresponds to the least sisnificant bit (A1) of
the extended address lines and 32-% to the most siganificant (A12).
These switches must be set to the binary equivalent of the desired
extended address. When the board is configsured for either STRAIGHT
BANK SELECT or GIMIX ENHANCED DAT a switch that is OGN (closed)
corresponds to a 1 in the arpprropriate bit rFoasition of the
extended address, a switch that 1is OFF (arPen) corresrponds to 'a 0.
When the SWTP comeratible DAT is  installed the switches are
inverted. ON (cluased) correspands to a O and OFF  (open) te a 1.
The fFollowins diagram shows exampPles of extended address settings
for 52 S5-2 with both GIMIX ENHANCED DAT / STRAIGHT BANK SELECT and
the SWTFP comratible DAT.

SE GIMIX DAT / SWTF compP. GIMIX DAT 7/ SWTF COmMP.

SECTION BANE SELECT DAT BANK SELECT DAT
b aN OFF OFF Rig]
& OFF N N OFF
7 CFF 0N : TN OFF
S OFF 0N OFF ON
EXTENDED ADDREEZS SET EXTENDED ADDRESS SET

FIOR BANK $01 FOR EBANE 304

NOTE: The setting of the extended address switches is only
necessary when JumpPer area JA-11 is set +tor ane of  the
configurations that use extended addressing. Confisurations 32,4,
and 5 use the extended address decodine and DIF-switch S22 sections
5 throuah & must be set to the desired address. Configurations
1.2, and & ignare the extended address and the switch settinss.
See the EXTENDED ADDRESES DECODING section  for details of these
confisurations.

 FROM/ROM/RAM SOCKETS:

The board has four 24 pin sockets ( U-4,5,4, and 7 Jthat can

acceprt most 2708/2716 pincut compeatible, 1 to 3K bvte PROM/ZROM/RAM
devices. Either single or multirle suprlv vaoaltagse parts can  be
used and each of the four sockets can be individualy Jumrer

progarammed for device size and twpe. Jumprer  areas located abave
each socket ( JA-2:325485and 3) rearrange the pinauts aof the sackets
as required for the variocus devices. The device size and address
location for each socket is determined bv the progsramming of the
FFLA address decoder. (see the FFLA section of the manual and the
FFLA DATA sheet for information on device size and address
laecations). Custom prosramming of the FPLA allows an almost
unlimited number of combinations to be used ( please contact GIMIX
for information on custom FFLA pProgsramming 1if  ~vour application
requires combinations not available in the standard FPLA suprlied).
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The PROM/ROM/RAM  Jumper cantisurations drawins  shows the
Pinouts of the Jumper areas and gives examrPles of JumpPer rositions
for the most common devices that can be used. GIMIX will Provide,
on requests information on the suitability and JumpPer Programming
forr devices not listed on the drawins.

Each of the 4 PROM/ROM/RAM soackets can be individualy enabled
or disabled by DIP-switch 51 sections 1.2,3, and 4. When enabled a
sacket occupies the address space determined for it by the FFLA and
when disabled that address space 1is made available for  other
devices in  the swyvstem. The sockets are e¢enabled when their
associated switch is ON(clesed) and disabled when it is OFF(oPen).
Sections  1,.2,3, and 4 correspond to  soackets U-4,5, 6, and 7
respectively. See figure H: sheet 1 of the switch and Jumper
configuration drawinss.

The spPee requirements  faor devic

es installed in the
FROM/ROM/RAM  sackets derpends on the spe

ed af the ZPLL, When

&
cperatine at 1 MHz. devices with an access time of &15 ns. ar
less are reguired. 1.5 and & MH=z. aPerating spceds re|quire 3460 ns
or less and Z40 ns. arr less devices respectiveln NOTE: These

figures take into account delavs introduced by the D.ndm1~ Address
Translation RAMs. In svstems that do not use the DAT the fisures
zan be increased by arproximately 40 ns. For examPle withowt DAT a
1MHz. system requires devices with an access time of &S5 ns. or
less.

SCRATCH FAD RAM

The board has pProvisions an orptional 1K bwtes of scratchead
RAM. The 2 sockets( U-2 and U=-%2 ) will accert any 2114 compratible
RAMs includins CMOI tvpes and has provisions for battery backup of
this RAM when CMDOZ devices are used and the time of dav clock with
batterv backur option is installed.

The addressing of the scratchead RA&M is determined bv the FFLA
address decoder (see the FFLA section of the manual). The address
at which the RAM aprears depends on the progsramming of the FFLA and
the settings of the FFLA input switches and software contraol
latch.

The scratchrad RAM can be disabled bv DIF-switch 1 sectian &
(21-3). When this switch is ON(closed) the RAM is enabled as
determined bv the FFLA. When Z1-8 is OFF(opren) the RAM is disabled
and can nat arpear in the address srace. See fisure H: sheet 1 af
the switch and Jumrer confisuration drawin

If 2114 cquivalent CMOS rFrarts are installed at U-28 and %, and
the batterw backup clock option is installed, Data is retained in

the scratchepad RAM when the swvstem Power is  turned off. The
NMOS/CMOSZ RAM option Jumper JA-7 connects the U-8 and % to either
the resular +3 wvalt surFrplvy  or to the batterv backurs surrlv,
CAUTION: JA-7 MUST NOT BE SET TO THE CMOS POSITION LINLESS CMOS
MEMORYS ARE INSTALLED ' When the JA~7 is set for CHMOS .RAM and  the

battery on/ceff Jdumper (JA-&) is 1in the on pPosition,. sackets LS and
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2 are alwars pPowered, even if the board is remaved froam the svstem.
BE SURE THAT THE BATTERY JUMPER JA-4 IS IN THE OFF FPOSITION OR THAT
JA-7 IS NOT JUMFERED FOR CMOZ RAM BEFORE REMOVING COR INSTALLING
FARTS AT - U-2 and %. Jumper areas JA-4 and 7 are located in the
uppPer riasht corner of the board to the left of the batterwy. See
fisures C and F: sheet 1 of the switch and Jumper confisuration
drawinss for the confisuration of these Jumprers.

To insure data intesrity, an unsate voltase detect circuit
inhibits all write orerations to the scratchrad RAM when it senses
the loss uaof svystem Power. This pPrevents false writes ta the RAM
dJuring the transition from svstem to battery and battery to swystem
power, when the batterv backup option is used.

2511A/%512 Arithmetic Frocessar:

Either the 95118 or 9517 are availakle as artians an the GIMIX

209 CPY board. The 2I311A/72512 are extremely  fast and pPowerful
devices faor performing mathematical calculatians. The #3114
aoffers 14 and 32 bit fimed-point and 32 bit floatins—-rFoint
arithmetic and a wvariety of transcendental functions. These

functions are: SZine, Cosine. Tansent,. Arc Sine, Arc Cosine, Arc
Tangent,. Sauare. SZsuare Root, Common Loe2,. Natural los, Natural Anti
Loa, exrFronentiation, and a 22 bit floatins FI. The 2512 offers 32
and &4 bit fleatins and  fimed rFoint additicon. subtractian,
multirlication and division but none of the transcendental
functions. The use of these devices can take much of the burden of
mathematical calculations off of the Processor. The Processor can
load data into the ¥511A/%51Z2, issue the necessary command and then
either Poll the status bit of the part or pPerform other tasks while
waiting for the part to generate an interrurt,. and then read the
results from the proprer resister.

The 2311A/2512 occuries 146 bwtes of address space, its address
is determined by the FFLA pProsramminzg and FFLA inPut switches and
saftware control latch. The first bvte is the data register and
the second bvte is the status resgsister, for example if the
2S11A/9512 were addressed from $EZ00 throuah $EZOF. The data
resister would appear at locations $E200, IEZ0Z, e¢tc. and the data
reaister would arpear at $E201., $EZ0Z, etc. Boath devices are stack
oriented and have only two 2 bit wide registers. The data is
written ta them 1 bwvwte at a time., & command issued,. and the result
is read from them a bvte at a time.

CAUTION: IN ORDER TO MEET THE TIMING REQUIREMENTS OF THE
2511A/2512 THE MRDY CIRCUITRY OF THE CRU BOARD IZ WSED TO ZTRETCH
THE FROCEZSSOR CLOCE DURING ACCESSES TO THE DEVICE. BECAUSE OF THE
WAY 2511A/2512 FUNCTIONS IT IS POZSIBLE IF CERTAIN PRECAUTIONS  ARE
NOT COBZERVED TO GENERATE A& MRDY ZIGNAL THAT IS LONGER THAN THE &£20%
CAN TOLERATE. THIS COULD CAUSE UNFREDICTADLE RESULTS AND  FOSSIBLY
CAUSE THE ENTIRE SYSTEM TO "CRASH". TO AVOID THIS. SOFTWARE THAT
READS THE RESULTS OF A 2511A/%512 OFERATION FROM THE DATA REGISTER
MUST NOT DO <O UNTIL THE DEVICE HAS COMFLETED THE OPERATION. THIS
CONDITION CAN ALSO DCCUR IF A SECOND COMMAND IS WRITTEN  TO THE
DEVIFE EEFORE THE FREVIOUS OFERATION IZ COMFLETEL.
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THE COMFLETION OF AN OFERATION CAN BE DETERMINED RY READING THE
STATUZ REGISTER 0OF THE DEVICE ©OR  BY WAITING FOR THE DEVICE TO
GENERATE AN END OF COFERATION INTERRUFT BEFORE ATTEMFTING TO  REALD
THE RESULT FROM THE DEVICE. THIS PRECAUTION IS NOT REQUIREDR WHEN
WRITING DATA TO THE DEVICE OFR WHEN READING THE STATUS REGISTER.

¢ the manufacturers data sheets and the sample Progsram
listings, included when the %S11A4/9512 are factaory installed. for
information on data formats and program reuirements tor these
devices.

o
-

e

TS11A/2512 clock speed

m

The clack speed of the F311A/%312 is  totallwy  inderendent of
the &30% pProcessor clock. Thev share the same Jumper area (JA-3)
for clock speed selection but there are no restrictions other than
the ma=ximdm opPerating sreed of the rarts, on &30% and ¥S1A/%51C
clock sreed combinatians. Far examerle the &20% can be orerated at
1 Milz. while the #511A/9512 is runnine at 23 MHz or ‘the S30% at 1.5
MHz. while the ZS11A/7512 is set for 2 MHz. etc. Clock speeds of

2.3, and 4 Mhz. are available at JA-Z. clock speed far the
device. Various wversions of both devices are available with
different maximum orerating speeds. Jumper area JA-5 should not hbe

set for a speed hisher than the rating of the part.

Figures A througah H: sheet 2 af the switch and JumrFer
configuration drawines show the pincuts and Jumeper positians for
JdA-3.

@S11A/9512 interrurt selection

The 25311A/%512 is  carable of agenerating interrupts. The
interrurt outrput of the device can be  connected, bw  JumFer area
JA-12, to any ane of the three &20% hardware interrupt lines ( NMI,
FIRY, and IR ). NOTE: The NMI line at JA-12 is onlyw active when
the NMI aoption Jumper ( JA—-1Z ) 15 in the NMI to bus position.
(See the NMI artion Jumprer section) An additional Jumper area J&a-7%
must be set to either the 9511A or 25912 pPosition derendine on which
rPart is installed. This JumpPer 1is required because of a
difference in the interrupt cutputs between the 2 devices. JA-1Z
is located in the lower left of the board to the left of L3232,

Figure H: sheet 2 of the switch and Jumper confisuration

drawings shows the pPinouts of JA-1Z. Jumper . area JA-? is located
below the 2311A/92512 sacket U-2. Fiaure DIt zheet 1 of the switch
and Jumper configuration drawings shows the Jumprer rFositions for
JAa-7.

2S11A/9512 enable/disable switch

The 9511A/9512 can be disabled bv DIF-switch S1 section 7 (
s1-7 ). When S1-7 is 1IN(closed) the device is enabled as
determined bwvw FPLA. When S1-7 is OFF(opPen) the device is disabled
and its memorv srFace 1s available for other devices in the swvstem.
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240 Programmable Timer:

The L2240 Froarammable Timer has = inderendent, saftware

Frogrammable timers that <can be used For timings., counting,
frequency and Feriod measurement,. etc. The 2 timers can be used

indeprpendently or thev can be cascaded in various wavs depending on
the arplication. The inpPut. outrPut. and gate connections for all 2
timers are available at a Jumper area (JA-1). This JumPer area can
be used with JumPer blacks and/or standard wire wrarp techniques to
interconnect the timers. arr with the arpropriate connector (not
surrlied) to connect them to external devices. A IMH=. clack
cutPput 1s also available at JA-1.

LHE40 addressins

The &840 occwuries sixteen bwtes of address space as determined
kv the PFrosramming in the FRPLA and the FPLA i1inPut switches and
saftware contral latch. The +Faollowinzg table shows the bvte
assignment with bwvwte 1 being the lowest address assisned to the
device.

Write Read

x> Defined Oreration

fi
Status Reaister
Ti

T

Write Control Register #1/#Z2 N
Write Control Register #2 F
Write MSB Buffer Rezsister ' Re
=
F\

g

m

Bvte 1
Bvte =
Bvte 3 ad mer $#1 Counter
Bvte 4 Write Timer #1 Latches wead LESE Ruffer Resister
Bvte S Write MIB Buffer Register cad Timer #2Z Counter
Bvte & Write Timer #Z Latches Read LSE Buffer Register
Bvte 7 Write MSBR Butfer Register Read Timer #32 Counter
Bvte & Write Timer $#2 Latches Read LEZR RBuffer Resister
The remaining 2 bvtes are a repeat of the first 2 bvtes listed
aboves. 1. €. Byvte ? is the same as Bvte 1, Byte 10 is the same asz Bvte
2, etoc.
See the &340 manual included with the board for detailed

information on the functions of these bvtes and on Programming and Using
the &840 programmable timer.

6340 interruprts

The interrupt ocutput of the 4240 can be Jumpered to any ane of the
three interrupt lines (NMIFIRZ, and IRE) bv the pProsramming Jumrers at
Jumper area JA-12. NOTE: The NMI line at JA-12 is onlw active when the
NMI option Jumper JA-12 is in  the NMI to bus position, (see the NMI
option JumpPer section) JA-12 is located at the lower left of the board
to the left of U=-32Z. Figure H: sheet 2 of the switch and Jumper
configsuration drawings shows the pPinocuts of JA—-12.

6240 enable/disable

The &840 can be disabled by DIF-switch 1 section & ( Si-4 ). When
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S1-4  is ON(closed) the 4240 ic enabled a determined by the FFRLA. When
S1-4 is OFF{aren) the device is disabied and its memory sFPace 15

availahle far other devices in the svyvstem.

£540 accuracy

Regardless of whether the 4240 wuses the internal clock reference or
t (

an external ane, the device uses he E) signal from the 4&30% for
internal syncranizatian. Since this (E) signal is stretched bv the
processar duringe slow memory accesses wsing the MRIOY line thie accuracy
of  the device mav be affected if such accesses (slow memary) are made

while the &340 is countins. Urnder naormal nlr:um:tances this effect will
be nealiaible. However. in arFlications where timing is critical and a
sreat deal of siaow memory accesses are made this should Le  taken into

cansideratian.

52147 Time of Dav Clock

The S2147 Time of Dav Zlock option Frovides the vser with anvy easy
means of keering time ( seconds.: minutes, hours. davw aof  weeks dany o
months month  of  wvear) in the svstem. It alsa provides programmable
interrurt carabilitwy. The battery backur feature s the clack to

maintain accurate timekeerinza even when the sv
The device has its awn built in oscillator and a se

inderpendent of pruocessar clock sreed and timins.

52147 addressing

etermined by the
s and saftware
igrnments far the
he device.

The S2147 occuries 22 bwvtes of address space a
proaramming of the FFLA, and the FFLA inPut swit
control latch. The following table shows the bvte ass
52147 with bvte 1 beins the lTowest address assisgned to t

Bvte 1 Counter — Thousandths of Secands .

Bvte Z Counter — Hundredths and Tenths of Zeconds
Bvte 2 Counter — Zeconds

Bvwte 4 Counter - Minutes

Bvte = Counter - Haurs

Brte & Counter — Dav of the Week

Byte 7 Counter — Dayv of the Manth

Bvte 3 Counter — Moanths

Bvte % Latches - Thaousandths of Secands

Bvte 10 Latches — Hundredths and Tenths of Seconds
Bvte 11 Latches — Seconds

Bvte 12 Latches — Minutes

Bvte 13 Latchez — Hours

Bvte 14 Latches — Dav of the Weekl

Bvte 15 Latches — Dav of the Month

Bvte 16 Latches - Months

Bvte 17 Interrurt Status Register
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Bvte 1& Interrurt Contral Register
Bvte 1% Counter Reset
Bvte Z0 Latch reset
Bvte 21 Status Bit
Byvte Z2 "EOY Command
Bvte Z3 Standby Interrupt
Bvte 2 Undefined
* * ggardles
3#* #*
* *
Bvte =1 Undefined
Byvte 22 Test Mode
NOTE: BEvtes 24 through 21 are undefined and not used. Thew are
v the board and are not available for other devices when the S21467

enabled.

2167 FProgrammins

The data format of the time counters { bvtes 1 throush 5 ) iz  BCO
(bimpary coded decimal)d), two disits per byte. These counters are used to
set the time as well as read time fraom the device. The remaininz bvtes
s

use a binary format and are used to Frogram he devices interrurt cutrut
as well as read status.reset the counters, etc. Basicallwy, settina the
clock requires resetting the counters to zero bv writing to the counter
reset bvte (bvte 12), stoarins the time in BCD format in the counters {
MINUTE throush MONTH). and then writine to the G0 byvte (bvte Z2). The
S2147 data sheet included when the clock option is pPurchased contains

detailed information on settinag the the clock and wsins the Programmable
interrurts. Sample pProarams, included with this manual, give examrPles
of settinmse and reading the cluock.

NOTE: THE Z2147 HAS A STATUS BIT THAT IS SET WHENEVER THE COUNTERE
CHANGE  (ROLL 0OVER)  WHILE THE TIME IS EBEING READ. THIS BIT SHOULD RE
TESTED AFTER A READ FROM THE DEVICE AND THE DATA RE-READN IF THE DBIT IS
SET. THIZS IS TO INSURE THAT THE DATA READ IZ VALID. THE STATUS BIT IS
CLEARED BY READING THE STATUEZ.

58147 interrupts

The interrupt autput from the 58167 can be connected to anv one of
the three 6509 hardware interrurt lines bv prosramming Jumeers at Jumeer
area JA-12. NOTE: The NMI interrupt line at JA-1Z is anly active when
the NMI ortion Jumper JA—-132 is in the NMI to bus position. (see the NMI
ortion Jumprer section) Fizsure Hi sheet 2 of the switch and  Jumper
canfisuration drawings showse the pPinouts of JA-12.

Batterv backur

Included with the S8147 time of dav clack orFrtion is a batterw
backur circuit that keers the clock runnmins when the swvstem rFower is

B R |

decaded
is
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This batterw circuit canm also be wuwsed to retain data 1in the 1k

scratchrad RAM if the CMOZ RAM ortion is installed. (sece the 1k

scratchepad RAM  section) The battery backur syvstem caonsists of a
a

recharacable nickel-cadmium batterw and associated charging and unsate

violtage detect circuitrw.

Battery chargaings

The char=aing circuit charees the battery whenever svstem Power 1is
arpPlied to the board and the battery on/off Jumrer JA—4 i3 in the
hattery on pPositian. The battervy wused is designed {for continuous
charsins and can not be overcharged.

CALUTION: When the battery oan/off is. in  the battervy an
position Power iz arFrrlied to the SE147 sacket (-1) at x11 times, even
when the board is removed tfrom the svstenm. The same 1s true for the 1k
scratchrad RAM saockets U-2 and 2, if the CMOS/NMIS RAM ortion Jumper is
in the CHMOZ RAM positian. (see the 1K scratchepad section) Eefoare
removing  or installins parts in these sockets the battery on/off JumrFer
should be Placed in the off pPosition or damase to the pParts may result.
The battery on/aoff  Jumper JA—46 is located to the left of the batterw.
Figure F: sheet 1 of the switch and Jumrer confiauration drawings shows
the Jumrer rFositions for JA—-L.

Unsafe valtage detector

The unsafe voltage detector moanitors the unreaulated 42 valt surply
from the bus. If the bus wvoltase falls below a pPre—set level the
circuit holds the pProcessor in a reset state ( reset line low) pPlaces
the 32167 in its pPower down mode ( FD lTow?) and inhibits writes to  the
scratchrad RAM. This pPrevents false accesses to these devices durins
pltanned or unPlanned rFower losses. When the wvaltage returns to a safe
level the reset state is released ( the processar performs its normal
power on reset sequence) and the clock and RAM are  restored to normal
crperation.

Unsafe voltagse threshold adiust

The voltase at which the unsafe voltase detector activates is
determined bv the settins aof R-24, which is located near the heatsink in
the lower left corner of the hboard. This adiustment is factory set at a
voltase Just above the point where the on board voltase reaulators fall

out of resulation, arPro=imatelw 7.1 wvolts and should nrnot need
readjustment  under normal circumstances. NOTE: In certain SZE5-50

svstems with maresinal power suprlies, the bus voltase mayv be too low to
allow pProper opPeration of the GIMIX 6209 CFU beard. These svstems will
require modifications to their power surFpPlies to provide sufficient
voltage. The bus voltase of the sywstem shouwld be somewhat above the
setting of the unsafe valtase threshold to provide {for normal voltasze

k] [ U T S
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Normal operation of the GIMIX &£307 CPU board cannot be suaranteed 17 the
unsafe voltage threshold is lowered from the factory settinz or  where
the bus wvoltagse i1s insufficient to pProvide proper operation of the
circuit.

T
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START ING ENDH N
ADDRESS ADLIRESS DESCRIFTION

CeFzoo SFFFF sMxEUG-0%
$F400 $F7FF VIDED FROM OR USER FROM

$FO00 $FEFF USER FROM (“U° COMMAND)

$ER00 SEFFF VIDEO RAM (S0 X 24)

$E400 $E7FF ON CARD SCRATCH FAD RAM

$E3FC $E3FF VIDEO BOARD REGISTERS (30 X 24)
$EIFE $EIFE UNDEFINEL. AVAILAELE TO USER
$SEZBO $EZF7 RESERVED FOR FUTURE GIMIX USE
SEZAST $EZAF GRAFHICS CARD

$E240 $EZAT UNDEF INED. AVAILABLE TG USER
$EZZ0 $EZTF 52167 UN CARD DEVICE

$EZ10 $EZ1F 4540 ON CARD DEVICE

SEZ00 $EZOF YS11A/9512 ON CARD DEVICE
$E100 $E1FF UNDEFINED, AVAILABLE TO LSER
$EQ70 $EQ7F I1/0 PORT 7

$EOLO SEOLF 1/0 PORT &

$EOS0 $EOSF 1/0 FORT S

$E040 | $EQ4F 1/00 PORT 4

$E030 $EOZF 1/0 FORT =

$E020 $EOZF ‘ 1/0 PORT 2

$E010 $EO1F 1/0 FORT 1

$E000 $EOOF 1/0 PORT ©

$C000 $OFFF © USER RAM (GIMIX FLEX)

$0000 $BFFF USER RAM

THIS MEMORY MAFP 1S FOR GMXBUG-0%. THE FOUR FPLA SWITCHES
ARE IN THE OFF (OFEN) POSITION AND THE FORTS ARE CONFIGURED
FOR 14 BYTES FER I/0 ADDRESES.

NOTE: THIS IS5 A GENERAL MEMORY MAFP, SOME DEVICES MAY
NOT BE FRESENT IN YOUR SYSTEM.
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GENERAL INFORMATION

The FPLA (Field Programmable Logic Array) provides address decoding for the
8 memory mapped devices (scratchpad RAM, arithmetic processor, PTM (6840),
time-of-day clock (58167), and PROM/ROM/RAM sockets U-4 through U-7) on the CPU
board. Each FPLA is pre-programmed with several different configurations which
are selected by setting DIP-switch S2 sections 1 through 4 on the CPU board.
Software selection of FPLA configuration is also provided by the FPLA software
control latch bit on the CPU board. Each configuration places the 8 devices at
specific addresses, as indicated in the FPLA configuration sheet(s). The address
configurations are chosen to provide features such as; compatibility with existing
hardware/software combinations, software and/or hardware selection between two
different PROM/ROM resident system monitors or operating systems, software
selection between a PROM/ROM resident monitor and a RAM resident monitor (for

monitor developement/debugging), etc.
HARDWARE SELECTION BETWEEN TWO MONITORS

When this type of configuration is used, two different PROM/ROM resident
monitors can be installed on the CPU board. Depending on the switch settings, the
socket(s) for one or the other of the monitors will always be enabled at the
appropriate addresses and ‘the other socket(s) will be disabled. To switch to the
other monitor, the appropriate switch must be changed and the system reset.

SOFTWARE SELECTION BETWEEN TWO MONITORS

This type of configuration is similar to hardware selection except that the
monitors are switched by writing the appropriate value to the FPLA software
control latch bit on the CPU board. To use this type of configuration, a special
program or operating system utility, that must reside outside the address range
affected by the switch, is used to change the control latch bit and jump to the
beginning of the new monitor. Since the control latch bit is set to "0" on
power-up or reset, this type of configuration always defaults to the monitor
selected by "0" on power-up and reset. ;

SOFTWARE SELECTION BETWEEN PROM AND RAM MONITORS

This type of configuration, 1like the previous one, switches between two
monitors under software control. Unlike the previous configurations however; when
the primary monitor (selected by setting the control latch bit "0") is active, the
socket(s) for the second monitor are relocated to another area 1in the address
space 1instead of being disabled. This permits the second monitor to be loaded
into RAM and then software switched into use.

MISCELLANEOUS CONFIGURATIONS

These configurations provide various combinations of device size and address
for special hardware configurations and user-defined applications.

-a.l-



HARDWARE CONSIDERATIONS

After a configuration is chosen, the FPLA switches, S2-1 through 4, should be
set to match the the settings shown on the configuration sheet and the desired
memory devices installed at the locations indicated. Be sure that the jumper
areas above each PROM/ROM/RAM socket (JA-2 through JA-4) are set for the proper
device size and type. Any unused sockets and devices (9511/9512, scratchpad RAM,
PTM, Time-0f-Day clock) should be disabled by turning OFF (OPEN) the appropriate
section of DIP-switch S-1. Some configurations require other special hardware
considerations. For example, when software selecting between GMXBUG-09 and 0S-9
the 74LS174 latch on the CPU board must be installed at location U-23, even if no
DAT 1is installed on the board. This locates the FPLA SOFTWARE CONTROL LATCH at
the proper address for 05-9. NOTE: when the CPU board is configured this way, and
no DAT 1is installed, the extended address decoding should be disabled on all
boards in the system.

SOFTWARE CONSIDERATIONS

The program that does the actual switching between two software selected
monitors must reside outside the address range affected by the switch. The
program should first set the FPLA software control latch to the proper value, 1"
or "0" and the jump to the entry point of the new monitor. Some monitors, such as
GMXBUG-09, set the FPLA software control 1latch bit as part of their normal
initialization proceedure. GMXBUG-09 sets the bit to a "0". If GMXBUG-09 were
installed as the second monitor (selected by writing "1" to the 1latch) it would
switch the system back to the primary monitor as soon as its initialization
routine set the bit to "0". GMXBUG-09, unless modified by the user, must be used
as the primary monitor. The secondary monitor must either set the FPLA softwre
control latch bit to a "1" during its initialization or not modify the bit at all.

-a.2-
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FPLA #6 1is primarily intended to be used in systems that require hardware
and/or software switching between the GMXBUG-09/FLEX™ monitor/operating system
combination and the MICROWARE 0S-9™ operating system. It also includes several
configurations that are useful for custom monitor developement and debugging.

GMXBUG-09/05-9™ SWITCHING

The GMXBUG-09 PROM should be installed at location U-4 on the CPU board. The
appropriate BOOT PROM, such as the GIMIX AUTOBOOT or BOOT/VIDEO PROM should be
installed at U-5. The 0S-9™ PROMS, P-1 and P-2, should be installed at locations
U-6 and U-7 respectively. Interrupts on the CPU board, disk controller, and 1/0
boards must be enabled as described in the installation instructions included with
0S-9™ (see the sections below for more information on interrupts). Either
hardware or software switching can be selected by setting - DIP-switch S-2 as shown
in the appropriate section of the FPLA #6 configuration sheet. NOTE: Software
selection can only be used in systems that use the GIMIX #58 PIO or #68 DMA disk
controllers. The #28 PIO controller cannot be used for software selection because
it does not have software interrupt enable/disable.

HARDWARE SELECTION

If hardware selection is chosen, the system will default to one of the two
monitors, depending on the setting of S2 section 3. If §2-3 is set OFF (OPEN),
GMXBUG-09 will be selected on power-up and reset. IF S2-3 is ON (CLOSED)  0S-9™
will be selected on power-up and reset. When switching from O0S-9™ to
GMXBUG-09/FLEX™ the interrupts required by 0S-9™ must be disabled or  FLEX™ will
not function properly. In most cases the interrupts can be disabled by turning
the system off when switching to GMXBUG-09. Turning the system off will not
disable interrupts from the TIME-OF-DAY CLOCK (58167) on the CPU board or from a
#28 DOUBLE DENSITY PIO disk controller. The interrupt output from the 58167 is
disabled automatically by GIMIX AUTOBOOT versions 1.1 and later. If a different
boot PROM is being used, the interrupt can be disabled manually by using GMXBUG-09
to write $00 to memory location $E231 before attempting to boot FLEX™. The
interrupt output of a #28 disk controller must be disabled by changing the jumper
on the controller board before attempting to boot FLEX™. It is not necessary to
manually disable the interrupts on the GIMIX #68 DMA disk controllers since they
are disabled automatically when the system 1is turned off. The #58 PIO disk.
controller version of 0S-9™ does not use interrupts from the disk controller.

SOFTWARE SELECTION

If software selection is chosen, and the CPU board does not have a DAT
(Dynamic Address Translator) installed, the 74LS174 1latch must be moved from
location U-43 on the CPU board to location U-23. This places the FPLA software
control 1latch at the correct address for 0S-9™. NOTE: when the 74LS174 is
installed at U-23 and no DAT is installed, the extended address decoding on all
boards in the system must be disabled.

In the software select configuration the system will always default to
GMXBUG-09 - on power-up and reset. The GIMIX FLEX™ utility "0S-9.CMD" is used to
switch from GMXBUG-09/FLEX™ to 0S-9™. To switch from FLEX™ to 0S-9™, execute the
utility "05-9.CMD" from FLEX™. The program will prompt for the insertion of the
0S-9™ disk in the proper drive and a carriage return. After the (cr) is entered,
the system will switch monitors and 0S-9™ will be initialized.



- An  0S-9™ program, called "GMXBUG", is provided with 0S-9™ for GIMIX systems.
This program is used to switch from 0S-9™ back to GMXBUG-09. When "GMXBUG" is
executed it disables the interrupt output from the 58167 Time-0f-Day clock on the
CPU board and clears the FPLA SOFTWARE CONTROL LATCH, causing the system to switch
back to GMXBUG-09. NOTE: Interrupts from the I/0 board normally used by GMXBUG-09
are disabled when GMXBUG-09 re-initializes after the switch. If 0S-9™ is using
I/0 boards, other than the standard GMXBUG ACIA at port #0, their interrupts
should be disabled before attempting to re-boot FLEX™. This can be done manually,
using GMXBUG-09, or the necessary routines can be added to the "GMXBUG" program.
The source code for the program "GMXBUG" is provided to permit user modification
if required. Interrupts from the GIMIX #68 DMA disk controller are disabled
automatically by the GIMIX bootstrap programs. If a user written boot for the #68
controller is used, it must disable the interrupts from the controller.

CAUTION: The "GMXBUG" switch program does not check the status of 0S-9™ before
switching to GMXBUG-09. It is up to the user to determine that all active
processes have been completed and that it is "safe'" to terminate 0S-9™, before
"GMXBUG" 1is executed. Failure to observe this caution may cause loss of data and
possibly "damage' the 0S-9™ disk(s) in use when "GMXBUG" is executed.

-a.4-



GIMIX 6809 CPU BOARD FPLA
CONFIGURATION SHEET FOR FPLA #6

SWITCH S2
SETTINGS STARTING SIZE
1 2 3 4 Lt - DEVICE ADDRESS (bytes)

THESE FOUR DEVICES APPEAR AT FIXED ADDRESSES AS SHOWN. THEY CAN BE
ENABLED OR DISABLED, AS REQUIRED, USING THE APPROPRIATE SECTIONS
OF DIP-SWITCH S-1 (SEE THE 6809 CPU BOARD DOCUMENTATION).

DC DC DC DC DC SCRATCHPAD RAM (2114) - $E400 1K

DC DC DC DC DC  ARITHMETIC PROCESSOR (9511) $E200 16
DC DC DC DC DC PROGRAMMABLE TIMER (6840) $E210 16
DC DC DC DC DC TIME OF DAY CLOCK (58167) $E220 32

HARDWARE SELECT BETWEEN TWO MONITORS (GMXBUG~09 & 0S-9)

GMXBUG-09 OFF OFF OFF OFF DC  PROM/ROM/RAM SOCKET U-4 SF800 2K
BOOT/VIDEO  OFF OFF OFF OFF DC  PROM/ROM/RAM SOCKET U-5 SF000 2K
0S-9 (P-1) OFF OFF ON OFF DC  PROM/ROM/RAM SOCKET U-6 SF800 2K
0S-9 (P-2) OFF OFF ON OFF DC  PROM/ROM/RAM SOCKET U-7 $SF000 2K

SOFTWARE SELECT BETWEEN TWO MONITORS (GMXBUG-09 & 0S-9)

GMXBUG-09 OFF OFF ON ON 0 PROM/ROM/RAM SOCKET U-4 SF800 L2K
BOOT/VIDEO ~ OFF OFF ON ON 0  PROM/ROM/RAM SOCKET U-5 $F000 2K
0S-9 (P-1) OFF OFF ON ON 1* PROM/ROM/RAM SOCKET U-6 SF800 2K
0S-9 (P-2) OFF OFF ON ON 1* PROM/ROM/RAM SOCKET U-7 $F000 2K
2K MONITOR + SWTPc DMAF-2 AT $F000
MONITOR OFF ON OFF DC DC  PROM/ROM/RAM SOCKET U-4 $F800 2K
USER DEF. OFF ON OFF DC DC  PROM/ROM/RAM SOCKET U-5 SF400 1K
USER DEF. OFF ON OFF DC DC  PROM/ROM/RAM SOCKET U-6 $E800 2K
USER DEF. OFF ON OFF DC DC  PROM/ROM/RAM SOCKET U-7 $D800 2K
SOFTWARE SELECT BETWEEN TWO 3K PROM MONITORS
MONITOR #1 ON OFF ON ON 0 PROM/ROM/RAM SOCKET U-4 $F800 2K
MONITOR #1 ON OFF ON ON 0 PROM/ROM/RAM SOCKET U-5 $F400 1K
MONITOR #2 ON OFF ON ON 1% PROM/ROM/RAM SOCKET U-6 SF800 2K
MONITOR #2  ON OFF ON ON 1% PROM/ROM/RAM SOCKET U-7  $F400 1K

SOFTWARE SELECT BETWEEN 4K PROM AND 4K RAM MONITORS
(TWO 2K PROMs AND TWO 2K RAMs)

$F800 2K

PROM MONITOR ON ON ON ON 0  PROM/ROM/RAM SOCKET U-4

PROM MONITOR ON ON ON ON 0  PROM/ROM/RAM SOCKET U-5 $F000 2K
RAM (LOAD) ON ON ON ON 0 PROM/ROM/RAM SOCKET U-6 $B80O 2K
RAM (LOAD) ON ON ON ON 0 PROM/ROM/RAM SOCKET U-7 $B00O 2K
RAM MONITOR ON ON ON ON 1* PROM/ROM/RAM SOCKET U-6 $F800 - 2K
RAM MONITOR ON ON ON ON 1% PROM/ROM/RAM SOCKET U-7 $F000 2K



CONFIGURATION SHEET FOR FPLA #6
6809 CPU CARD FPLA DATA SHEET #FPLA-06

SWITCH S2
SETTINGS STARTING SIZE
1 2 3 4 Lt DEVICE ADDRESS (bytes)

SOFTWARE SELECT BETIWEEN 2K PROM AND 2K RAM MONITORS
WITH 2K BOOT PROM AT $F000

PROM MONITOR OFF ON ON ON O PROM/ROM/RAM SOCKET U-4 SF800 2K
BOOT/ETC. OFF ON ON ON 0 PROM/ROM/RAM SOCKET U-5 $F000 2K
RAM (LOAD) OFF ON ON ON 0 PROM/ROM/RAM SOCKET U-6 $E800 2K
RAM MONITOR OFF ON ON ON 1%* PROM/ROM/RAM SOCKET U-6 SF800 2K
BOOT/ETC. OFF ON ON ON 1% PROM/ROM/RAM SOCKET U-5 SF000 2K

FOUR 1K DEVICES FROM $FQ00 TO S$FFFF

#1 ON OFF OFF DC DC  PROM/ROM/RAM SOCKET U-4 $SFCO0 1K
#2 ON OFF OFF DC DC  PROM/ROM/RAM SOCKET U-5 SF800 1K
#3 ON OFF OFF DC DC  PROM/ROM/RAM SOCKET U-6 $F400 1K
#4 ON OFF OFF DC DC  PROM/ROM/RAM SOCKET U-7 $F000 1K
FOUR 4K DEVICES FROM $B000 TO $FFFF
#1 ON ON OFF DC DC PROM/ROM/RAM SOCKET U-4 SF000 4K
#2 ON ON OFF DC DC  PROM/ROM/RAM SOCKET U-5 $D000 4K
#3 ON ON OFF DC DC PROM/ROM/RAM SOCKET U-6 $C000 4K
#4 ON ON OFF DC DC PROM/ROM/RAM SOCKET U-7 $B000 4K

T L = FPLA SOFTWARE CONTROL LATCH BIT (SEE MANUAL)

* THIS BIT CAN BE SET TO A "1" BY WRITING TO THE
FPLA SOFTWARE CONTROL LATCH (SEE MANUAL) OR BY
SETTING DIP-SWITCH S2 SECTION 4 OFF (OPEN). IF
S2-4 IS OFF (OPEN) THE BIT IS FORCED TO A "1"
REGARDLESS OF THE VALUE WRITTEN TO THE LATCH.

DC = DON'T CARE

NOTE: UNUSED DEVICES AND SOCKETS SHOULD BE DISABLED,
USING THE APPROPRIATE SECTION OF SWITCH S-1,
TO PREVENT POSSIBLE ADDRESS CONFLICTS WITH
OTHER PARTS OF THE SYSTEM.
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RAM OPTION JUMPER

O

o

FIGURE F: BATTERY
ON/OFF JUMPER

ON (CLOSED)

T

D FPLA INPUTS

P> FPLA INPUT/SOF TWARE
LATCH ' ENABLE

ON CARD DEVICE EXTENDED
ADDRESS SELECT

FIGURE G: DIP
SWITCH (S2)

ON (CLOSED)
ENABLE

e

PROM/ROM/RAM SOCKET (U4)
PROM/ROM/RAM SOCKET (US5)
PROM/ROM/RAM SOCKET (U6)
PROM/ROM/RAM SOCKET (U7)
58167 TIME OF DAY CLOCK (Ul)
6840 PROGAMABLE TIMER (U2)
9511A/9512 ARITHMETIC PROGRAM (U3}

IK SCRATCH PAD RAM (U8and U9)

OFF (OPEN)
9511A
A6
9512
Al7
AI8
Al9
BA
OFF (OPEN)
DISABLE
BA-BS
BATTERY ON
BATTERY OFF

FIGURE H: DIP
SWITCH (S1)
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I

JUMPER AREA JA-
ues PINS

usA-PN2—1) i O
~uisc-pNe—1+O

—— SPARE

—enouo

uss-pINe—1+O (P

|
Ui6B-PIN 4

FIGURE AIFPLA ENABLE OPTION JUMPER JAAI.

‘CONFIGURATION 3

O {0-0]
o[-0
o-0] o

FIGURE D: FPLA ONLY ENABLED WITH ON
CARD EXTENDED ADDRESS MATCH. o

CONFIGURATION

FIGURE: E FPLA ADDRESSES BETWEEN
$FO00 AND BFFFF ALWAYS ENABLED

ER ADDRESSES ONLY ENABLED WITH

ON CARD EXTENDED ADDRESS MATCH.

JUMPER AREA JA-12

NMI —
IRQ— —6840 (U2)
FIRQ—
NM—
IRQ— — 9511A/9512 (U3)
FIRQ—
NM—]

IRQ— —58167 (Ul)

O0000000O0

FIRQ—

FIGURE H: INTERRUPT OPTION
JUMPER JA-12.

Olo O

|
4

o--O

r———"
|
L

O|0lO O O OfQOlO O

ol0lo O

FIGURE I:SAMPLE INTERRUPT JUMPER
CONFIGURATION.

6840 GENERATES FIRQ

9511A/79512 GENERATES NONE

58167 GENERATES IRQ

CONFIGURATION |
Oo-O lQl
o oo

O |O-O

FIGURE B. FPLA ALWAYS ENABLED.

CONFIGURATION 5

olo o
O|[o-0
O-0] O

FIGURE F: FPLA ONLY ENABLED FOR
ADDRESSES BETWEEN

MATCH.,
JUMPER AREA JA-IO
%
USIA_] ? (IP_U37
PIN | Al9 PIN 9

FIGURE J. SOFTWARE WRITE PROTECT
OPTION JUMPER.

o oo

O--0]|0

FIGURE L. SOFTWARE WRITE PROTECT
LOWER 1/2 MBYTE.

FOOO AND $FFFF
ONLY WITH ON CARD EXTENDED ADDRESS

FIGURE C. FPLA ONLY ENABLED FOR
ADDRESSES BETWEEN $FO00 AND $FFFF.

FIGURE G: FPLA ALWAYS DISABLED.

FIGURE K: NO SOFTWARE WRITE PROTECT.

FIGURE M:SOFTWARE WRITE PROTECT
UPPER 1/2 MBYTE.

CONFIGURATION 2

O OIQI
5-0ll0)
O |O-O

CONFIGURATION 6

O-0Of| O
O |G-0O

O-

Oo--O
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v-22 L9V

6809 (U4T7)
|

O—t-80MHz

O—F}-6.0MHz

O—+t40mHz
O———(O—+-o9s11ar9512(u3)

T 7

| |
2.0MHz 3,0MHz
FIGURE A: CLOCK SPEED OPTION
JUMPER FOR CPU AND 9511A/9512.
JA-8

O O
O O
O--—--0
O O
O O

FIGURE B:6809 at 1.0 MHz.

@) ©)
O----0
O ©)
©) O
O @)

FIGURE C: 6809 at 1.5 MHz.

FIGURE D: 6809 at 2.0 MHz.

o-0O|O0 O O

O O O O

O

FIGURE E: 95I1A/9512 at 2.0 MHz.

S = O @) O O O O
J) OO0O0OO0O0OO0OO0O0 cg o O © O o O
@) O O Q Q (P
O—+—MHz cLock i '
TP7770777 o |9 o |9 of ©
Clla!io'lfli?a’l!o[z'ﬁa‘aos @) O O O @) O
FIGURE I: 6840 OPTION JUMPER JA-I.
FIGURE F: 9511A/9512 at 3.0 MHz. FIGURE G:951/A at 4.0 MHz. FIGURE i 6809 af IMHz and 95I1A
6840 JUMPER EXAMPLE 6840 “JUMPER EXAMPLE
ololo ololo olo|o o o|ofo-0lofo-ol
| | = — { I ©1980 GIMIX INC.
d') i (15 l 1337 W.37 thGF'ILM('))E( lﬁ&m IL. 60609
ol|ofo-o|dfo-o]dlo o O O 0|0|0 © a0 A e

FIGURE J: TIMERS CASCADED-Ito2to 3.

FIGURE K: TIMERS SET FOR CONTINUOS OPERATION.
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S-¢ZL9v

-i6

>—T - —I_I——s
c9—= cal c28
+ +
GND —& .
+16
+ L.l
Cc23_~ bzc{ ‘IVCZ'?
+8
+5B
+8 cu?]' + D4
C20- €24,C26,C30, C34,C39
B €40,C43,c44 ! a3
RI2
b
D3
cio o o’ 25
. u3o »> ’ 9— +5A
RI4§ RI3
A _
. o o+ D2 s PD
enp  |C7 cle_- €29,C31-33,C35-38,C4l
21 JHl L S
: ! RII
< al Q2
L

POWER AND GROUND PINOUTS

IC NO. 5A t58 *sc  GND
ul 24 12
% NOTES u2 3 12
PIN 16 OF U-3 IS CONNECTED TO +i2. | [¥U3 14 ]
¥U4 24 12
U-4,5,6,and 7 ARE CONNECTED TO ¥US 24 2
+5C,+12,and -5 AS DETERMINED BY | [3ye 24 2
THEIR ASSOCIATED JUMPER AREAS— | [5%u7 24 2
JA-2,3,4,5. U8 ¥18 | ¥18 9
JUMPER AREA JA-7 CONNECTS U-8 3'90 *ig | % 9
AND U-9 TO +5A WHEN THE STAN- 14 4
DARD RAM IS INSTALLED OR TO +5B utl 61 8
FOR BATTERY BACKUP WHEN THE uiz 16 8
CMOS RAM OPTION IS INSTALLED. ul3 16 8
U4 14 7
L 14 7
uie 14 7
U17 14 7
uis 14 7
(UE) 14 7
U20 14 7
u2i 22 8
U22 22 8
u23 16 8
U234 16 8
u2s 14 7
u26 14 7
ua27 14 hd
Us2 | 14 7
U33 0
U34 16 8
u3s 14 vd
U36 28
U7 16 8
VES] 8
U39 16 8
u40 8
U4 16 8
U4z 16 8
U4 8
Ua< 16 8
U35 | e 8
U46 14 I
47 7 1
48 20 10
u49 20 19
U50 20 10
US| 14 7
Us2 14 7
Us3 14 7
U54 14 7
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