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PROPRIETARY NOTICE
The information and design of the equipmeat describad  herein are
property of LOMAS DATSs PRODUCTS, INC. Thia document {s proprietary
DATA PRODUCTS, INC. and the information contained herein {a {for uae
DATA PRODUCTS, INC., ite authorized representatives, and by usera
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by LOMAS
af thisg

aquiprant., The information is not to be reproduced in whole or ip part without
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1.0 GENERAL INFORMATION

1.1 Introduction

The KEGARAY has baen designed to meet the need for a high psrformence low qost
dynapic RAM for the 5100 bua., With today’a eixtsen bit nicrocoaputera capable
of addreszing up to 16 Mbytes of ayates szrory, use cof static RAK hecomes
prohibitive, MEGARAMY eddregses the nesd for high deasity, high performsnce aud
Jow cost.

The LSI bipoler RAMN controller (TAS4500/THS4G01) removea 8il problepa
aasgocisted with earlier dynamic RAM deaigna. The BAM  srray contimiss to be
refreshed even during extended HOLD or RESET conditiona zod eliminates any DKA
conflicra.

The incluzion of parlty allowe tha aystem to use error racavery proceduras to
prevent data corvupbion or retry the data scoeas. The board ia deaigned to
#inimize refresh overhead.

The MEGARAN utilizes the exrended addresaing of the IFEE-65¢ apecification to
provide asddress decoding up to 16 Mbvtea of wemory apace. Ho hank aelest
option is provided and the CPU muat provide all 74 hlts of addreesa {for the
hoard to functian properly.

an option to intariegave nanory poardz has baen designed iLnto the board. When
twn or more hoards ave utilized using thl& Dpti here ahnonld be oo walt
13 2

atatena ancountered bacause of refrveeh conil

In order to take advantage of interleaved ovperstion, two bosrda of the aame
prapory size configuration are required.
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2.0 DPREPARATION ¥YOR USE

S

.1 Introduction

This section provides inatructions for prepering the HEGARAX board for use in
the particular user environment. Before {nstslliag the MEGARAN  in your
syates, the vaer ahould he familiar with thiz entire aanval.

2.2 Unpacking and Inspection

Carefully unpack the box that the menory was ahipped {n. Compare the contents
of the box sgainat the packkng slip and notify LOKAS DATA PRODUCTS, INC, or
your Dealsr imrediatel 1§ there ars any diacrepanciea. Ssve the box and
packing materiel in the event that aevvice itg raguired. Each beard is swealszd
in a plastic bzg which contains tha hosrd and vegistration card for the bhoard.
The registration card lista the configuration thet the board wes ahippaa frow
LOKAS DATA PRODUCTS as. Boards that were shipped in cne configuraticn (fe 256k
or S12k) are not gusranteed in eny other configuretion. Insure the hoard yeu
received matches the configuration liated on the ragistration card. If there
i & discrepency contact LOMAS DATAR PRODUCTS or your desler.

f
ahi
("AJ. If the packags you receive ia daraged when rscaivad, open tt in ¢
presence of the carvier or notify him  immsdiately of  the damage. 8
ehipmenta are inaured for the purchaaed velue, LOMAS DATA  PRODUCTS, ING,
ahould alan he notified to bagin proceasszing the olaim.

i1+ becores neceasary to return the hosvrd for aay reascn, it ahould be
ed post paid, insured. Call firet for a Return Authorizatiosn nuanper
he

=4
'U o

i

2.3 Ipstallation Considerstionsa

The RAM ia dealgned to be IEEE 696 (5-100) Bue conpstible. Be awvare that Fina
20, 53 and 70 in addition to Pina 3¢ and 100 are ground cannactioxs. If thers
ia a conflict with any older hoard in  your ayater, this conflic pust he
rescgived,

2.4 Power Requirements

The MEGARAK has the fcllowing power reguiresehis:

256K MEGARAM 1.9 ampa at & volte
512K MEGARAH L. .. .. 2.0 amwpa at 8 volits
i Mbyte MEGARAK 2.0 amnpa et 8 volts
2 Mbyte MEGARAYM Z2.75 smps st 8 volts

2.5 Cooling Requirsaents

4 ]

The MEGARAX dizaipates & maxinum of 50 wWatte 4n its mavimen configuratiom wilh
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maximum bus voltages. When used in  an enclasure that rastricts pormal air
fleow around the board, saufficient cooling auet be providad Lo prevent thea
tenparsture inslde the encloaure fron axceading 56 C.

2.6 Jumper Asaignments

When received your board ig aetup for uee in «n (DR (BOBE/BOLEEY ayaten &3 Lh2
firat board in the ayetem. Address aslection of the board fs accoaplished with
a ahunt on JP12. There are a fotel of 6 abuntse that =ey be inatslled {for
addreas aelection. The fellowing ia the correapondence of eddreas to jupper:

Jpi2 1-2 A23
JPiz2 3-4 522
Jo12 5-6 A21
Jpiz 7-3 A20
Jpiz 3-19 £19
Jpiz2 1i-iz2 RLi8

Table 2.6 providazs the Jjumrpering information For tha Lirst & of each
population of KEGARAK.

wwh




ROARD ADDRESS RANGE

D40000~-07FFFEF
6803000 -GBFFFE
QCOO00-OFFFFE
100000-13FFFF
140000-17FFFF
180000 -1 8FFFF
1G0000~1FFFFF

5128 NEMORY BOARDS

000000-07FFFF
D8O00O-GFFFFFE
100000~ L7FFFF
180GO0Q-1FFEFEFF
200000-27FFFE
280000G-2FFFFF
300000-37FFFF
380000-3FFFFF

1 HBYTE MEMORY BOARDS

OQQOCO-QFFFEF
LO0CO0-~LFFFFF
2000600~ 2FFFFE
300000-3FFFFE
400000 -4FFFFF
S00000-3FFFFF
O G
S00000-6FEFFEE
700000-7FFFFF

2 MBYTE HEMORY BOARDS

0QOOQ0~-1FFFFF
200004-3FFFFF
400000-SFFFFF
600000-7FFFFF
LQOOQO-9FFFFF
AQOQOO-BFFFFF
COOONQ-DFFFFF
EOOQOO-FFFFEY
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TABLE 2.6
HEGARAN ADDRRSS JUMPERING INFORXATION
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2.6.1 GTHER JUMPERS

NI
Jpi i-2 4501 CONTROLLER WITH 256X DRAMS
JPL 2-3 4500/4501 WITH 64K DRAMS
Jpz
JP2 1-2 4501 CONTROLLER WITH 256K DRAMS
Je2 2-3 4901 CONTROLLER WITH 64K DRAMS
JP3

The normal poaition for JP3 is pin 2 to pin 3. If you are getting occasicnal
menory errors, they may be corrected in many cases by inverting the phase of
the buz clock to the controller chip. The phase is inverted by changing the
shunt to poaitiona 1 and 2 for the jumper.

JP4
Jpr4a 1-2 For &ll boards except LIGHTNING 286
Jp4 2~2 For LIGHTNING 2856
JPS
JPS pin 1 to 2 always in. Uzed only #£0v tegting.
JP6
JP6 pin 1 to 2 alwaya in. Uzed only for teating.

Jp7, Jps, Jp3

If your proceasor has a 4 Mhz ov faster clock rate, the jumpers 2re corract &a
shipped.

Jumpera 7, & end 9 are uaed to adjust the refrash rate to the CPU clouck vate.

Jp7 2-3
Jpg 1-2
Jps 1-2

For CPU BUOARDS clock rateg below 4MRZ

2 to 3 Mhz Jp7 2-3, Jpa 2-3, JpS 1-Z
"3 to 4 Hhz' Jp7 2-3, Jpa 1-2, JP9 2-3
JP10
P10 enables address lines to the address comperator. The voaitions 54 theose

zhunts are dependent on bhoard population.

SJPI0 i-2 3-4 S-i

Lh
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236K BOARDS X X X
512K ROARDS X X 8]
1 MBYTE BOARDS X a 0
2 KRYTE BOARLS ’ o] O 8]

¥ = SHUNT INSTALLED 0 = SHUNT RENOVED
JbPit

PIN 1-2 FOR TH54300
PIN 2-3 FOR THS4301

JP12
See table 2.6
Jri3

Used with interlaced cperation. See appendix.
JP14

WAIT STATE GENERATOR

JP14 pin 1 muet pe jumpered to one of the other ping 2 thru 9. The pinsa
correspond to the following walt astatea,

WAIT STATES PIN NUXBER

N

N0 s W N O
oo NN e W

RBoarda are ahippad with no wait atatea. Yhen uaed with the LIGHTNING 286 one
renory wait state must be jumpered on the CPU boerd and O on the merory hnard.

JplS
Shunt for interleave option only, aae appendix.

JP16

INTERRUPT JUMPERS

INTERRUPT REQUEST PIN 1
vio ‘ PIN 3
Vii PI% a
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VIZ2 PIR 5
Vi3 PIN &
vIg PIN 7
VIS . PIN B
vié PIH S
vi?7 PIN 10
NMI PIN 11
ERROR PIN-2._

Jpi7

JP17 selects which signal ia used aa ALE, pSYNC or PSTVAL. Far LOMAS DATA
PRODUCTS boarda, pSTVAL is normally used by jumpering JP17 pin 1 to pin 2. For
COMPUPRO producta pSYNC should be used by wire-wrapping bue pin 76 to pin 2 of
JPi7. In aoms ayatema pSTVAL muet he qualified by PSYNC, this may be aslected
by ehunting JP17 pin 2 to pin 3.

2.7 Parity Erroxr Indicators

The parity error itndicestors will light when a parity error la encountered. If
your ayaten doea not go through an initialization of memory at power up, it
will be normal for the parity indicators to be 1it. If your operating ayaten
doee not support parity memory it will be normal for the parity lights to be
lit,




3.0
PRINCIPLES OF OPERATION

2.1 Introduction

This chepter is a brief description of the operation of the RaH board. It is
easuned that the reader e familisr with the operation of dynanmic RAK’8 and
with general legic.

3.2 Refrash Request Genersation

The RAM board will refrash the dynamic KAM under one of two conditione, & time
out of the internal timer in the 450071 or a refresh requeat on pin 43 of the
4560/1, The internal timer in the 4500/1 provides failsafe refrezhing of the
RAM under any circumstences. The extornel refresh request ias providad to help
aynchronize the memory to the aystas and winimlize weit atates due Lo refrash
cyclea, This is sccomplished by genrerating & refresh requesht whenever & bue
cycle occours without aelecting memory. This will hapnpen whenever an  1/0 cvele
occura or whenever another memovy iz accessed, One half of U76 1s  uaed to
generate this regueat. The ilip-flop is aet by the falling edge of pSYHC when
the wemory is not selected. The flip-flop ia reaet by the firat RAS after it
is set, which indicates that & refreeh cvele has been Initisted.

]

IR

3.3 Memory Cycle Initialization

Herory cycles are initiated by & combination of two aignals, ALE and SELECTe.
ALE ta a jumper selectable aignal. It may be either the bus signal pSYNC or a
signal ganeratad by the PAL (Progranrmable Array Logic). Nerrally pSYNC {2 the
selected signal. SELECT= ia a aignal generated by s corbination of an address
aatch and the correct bus atatus 1adicsting that the present bus cycle ia a
memory cycle. Memory write cycles are early write cycles asllowing the memory
data input and output pins to be connected togather. When ALE goza from its
high state to s low state, if SELECT* ja laow, & nmenory cycle de initiasted.
Beceuse a memory cycle is not sterted until the falling edge of ALE and it ia
aot known whether a refresh cycle will be required or the access Wwill be
allowed to proceed, READY ia aet low when the boerd ls aelectad and  pSTVAL ia
high {in asoms ayeteme PSYNC is sudstituted for p3TVALY. If the acceas is
sllowed inatasd of a refreah cycie, the READY line isg set high with the firsat
rising edge of BCLEK. In moat ayatems this will prevent & memory wait atate
from being insertad except during mencry refrash collistone,

3.4 Memory Select Generation

The memory address comparigon ia performed by U77. Bacauase the MEGARAN may be
populated to different elzes, JP1 provides for allowing or disallowing
addreases Al18 +thru A20 to the c¢omparstor aa 1g appropriate for the
configuration being used. When the eppropriate shunt ta inatailed the gddress
ts enabled to the comparator and wheu it s removed the addreas  comparstor is
pulled to a high legic level by a resiabor in RM1. The other insuf  to the
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compsrator is from JP12. There are six shunts on JP12 which correspond to the
address lines ALR thru A23. When a shuat ia  installed the aalching addrecs
line is expected to be low 1in order to match and when it ia ramoved the
addresa iline muat ba high to patch. The comparator ioput  from JP12 is pulled
high by a resiator in RN1 or RN2 when the ahunt ia rewoved.

2.5 Buffer Control
The data input and output buffers are controlled primarily by the logic

programmed into the PAL, U81. The following table definea when &ach of the
buffers ia enabled by the type of cysle being periormed.

TABLE 3.7

CYCLE TYPE BUFFERS ENABLED
L& BIT READ uasa,uss

i6 BIT WRITE Ues, as

8 BIT EVEW WRITE uss

8 BIT ODD WRITE us7

& BIT EVEN READ use

8 BIT 0ObD READ usa

2.6 Parity Generation

Psrity ia generated and checked by U32 for the even bytes and by U84 for the
npdd bytes. The DIR aignal ia aeserted for write coyclea, Thie aignal =nables
the parity bit to the RAM I.C. for writing into the RAH during 8 write cycle.
When DIR 1s not asasrted the output of the perity RAN’s is enablled into the
parity generator/checker. PARITY STBs clocka the narity atatus into the flip-
flops of U74 during read cyclea when the board ia sslected. Parity ias always
checked on a 16 bit word whether an 8 or 16 bit read is taking place. Thia
requirea that the whole memory be initialized with write cycleg at paower up to
pravent falae parity error indicationa. A& separate parity error light for even
and ndd bytea is provided. Once eet, the parity atatus ia latched and will not
clear until the syatemn ia reaset.
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4.0 GUARANTEE
4.1 General Terma

The LDP RAK heas been carefully deaigned to meet all apecifications o©f the
{EEE-696 apecification for the S100 bue. If after reading the manual you ere
unable to configure the memary for proper operation in your syatem call LOMAS
DATA PRODUCTS for aesistsnce. No refunds will be given after 15 days from
shiprent. IF YOU PURCHASED YOUR BOARD THROUGH A DEALER YOU MUST CONTACT THE
DEALER FOR A REFUND. To return any poard for repair or refund & return
authorization must be obtained firat. Waranteea on boarda damaged in ahipment
ere void., It 1s the reaponasibility of the cuastomer to inastigate a clainm
againat the shipper to recover any damagea. All boards are ahipped ineured for
e amount of the purchase.

4.2 Linited Warranty Information

LOXAS DATA PRODUCTS will repair or replace, at our option, any parta {found to
pe defective in either materiale or vorkmanship for a period of one year fron
date of invoice. Defective parts nmust pe returned tc LOMAS DATA PRODUCTS for
replacement.

[f & defective part causes a LOMNAS DATA PRODUCTS product to cparate improperly
during the 1 year warranty period, we will aervice it fres(original owner
only) tf delivered and shipped at owner’s expense to and from LOHAS DATA
PRODUCTS. If improper operation ia due to an error Gr errors  on the part of
the purchaser, there may be a repair charge. The purchaser will be notified of
any anticipated chargesa,

We are not regponaible for damages caused by use of solder intended {or
purpoaes other than electronic equipment conatruction, fatlure to follow
printed inetructiona, misuae or abuae, unauthorized modificationsa, use of our
producta in applicationa in other than thoase intended by LOWAS DATA PRODUCTS,
theft, fire, or accidenta.

Return to the purcheaser of a fully functioning unit reeting all advertiaed
apecifications  in affect as of the date of purchase {a conaidsred to be
complete fulfillment of a&ll warranty obligationa assumed by LOMAS DATA
PRODUATS. Thia warranty covers only producta marketed - by LOMAS DATA PRODUCTS
and doea not cover other egquipment uaed in conjunction with nroducta fron
LO¥AS DATA PRODUCTS.

ANY USER UPGRADE OF MEXORY CONFIGURATION VOIDS THE WARANTY. BOARDS RETURNED TO-
LOMAS DATA PRODUCTS FOR REPAIR IN CONFIGURATIONS OTHER THAN THAT WHICH WAS
SHIPPED, WILL BE CHARGED FOR REPAIR AT THE CURRENT LABOR RATE PLUS PARTS.
WARRANTY REPAIR WILL NOT BE PERFORHED FOR ANY BOARD FOR WRHICK WE HAVE NOT
RECEIVED A REGISTRATIOR CARD.

Pricea and apecificationa are subject to change without notice, owving to tLhe
volatile nature and pricing structure of the electronics inauatry.

10
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APPENDIX

MEMORY INTERLEAVING

HEGARAM haa been designed ao that memory cyclea may b2 interleaved between two

hoards when two boards of the sanme

configuretion are used in the sayatem. Thiz

ia possihble for boards in 256K, 512K and 1Mbyte configurations. The jumpering
for each configuration ig shown below:

256K BOARDS

REKOVE SHUNTS ON JP15S AND JPi0 PIN
WIRE WRAP:
JPiS PIN 1 TO JP10 PIN &
Jpis PIN 2 TO JP10O PIN 5
ALL OTHER JUMPERING 3TAYS THE SAME

S12K BOARDS

RENOVE SHUNTS ON JP15 AND JP10O PIN
WIRE WRAP:
JP1S PIN 1 TO JP1O PIN 4
Jp15 PIN 2 TO JP1O PIN 5
ALL OTHER JUMPERING STAYS THE SANE

1MBYTE BOARDS

RENOVE SHUNTS ON JP15 AND JP10 PIN
WIRE WRAP:
JP1S PIN 1 TO JP10 PIN 2
JP15 PIN 2 TGO JP10 PIN 1
ALL OTHER JUMPERING STAYS THE SANME

5 AND b

3 AND 4

1 AND 2

11




