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SCSl Engineering Note
July, 95
Addendum to 53C860 Data Manual

The SYM53CHEAD Data Manual Kev. 1.0, published in July 1495 listed some of the
pin numbers incormrect]y in Chapter 4, “Signal Descriptions.” The pin diagram in
the manual, Figure 4-1, contains the comrect pit infocmation. This coginecring note
cuntains the accurate pin Listings for Takle 3-3 and Tabie 4-7,

'C_EE[E-I]} pins
These sipnals ars o pins 90, 10, 27, and M.

SD{7-0) pins
These gignals are en pins &7 6% 70, 71 74, 74, r5, 70, and b,

SCTEL ping
These sigmabi are nn the fotlowing pins:
SC_Dvy 57
S1_037 N
ShdS0 S ti 1]
SREQS 1.
SACK/ 62
SB5Y G
SATM/ 65
SR57 6]
S5EL G

‘These rhanmes will be reflected in Hev. 2.0 of the SYdd%I0HST Data Manuoal.

Addsroum o L32360 Deda Manoal . Joby, 85
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PRELIMIMARY

neraduchor
What is Covered in This Manual

Chapter 1
Introduction

What 1s Covered 1in This

Manual

Thiz manual provides reference infarenation on the
EYMe3Csal POLI-SCSE IO Processor. T is
wntendsd for svstern dezsigners and programumners
who are using thas device to design a 5351 port lor
PCI-based persunal compulers, workstalions, or
embeddsd applications.

This chapter includes general informacion abouat
the S¥YMSICEA0 and ather members af the
SYMSICEXX family of PCI-SCSI T Proceszors.
Chaptzr 2 describes the mamn fancticnal areas of
the chop in more detail, ncluding the ntedfaces ta
the 5C5] bus. Chapier 3 describes the chips can-
neclion to the PCT bus, including the TP coma-
mands and conhpurslion regisiers supportsd.
Chaptzr 4 contains the pin diagrams and defini-
tions of such symul. Chapter 5 describes each hit
ut the operuling regnsterns, vrganesesd by addiress.
Chuapter & defines all of the SCSI SCRIFTS
inslocions that ure supported by 1he
SYMSICEGD. Chaprer 7 confains the elecuncal
characrerisnes amd AC titnings fiee the clup, The
appendises cootain 4 eegisrer S0rmmuey wd 4
mechanical deawing of the SY MA 5D,

This daca roanual assumes the wser 1w furmaliar with
e curent and peopassal standecds for SCST and
IPCL. For addatons] background nformation on
these Topics, pleass refer 1o the st ol ceference
marerials prosnded Tl Preface of this deco-
ment.

S¥MSICES0 Data Marnwal

(seneral Description
e SYMATCRME PCI-505T IO Processar briaggs
high-pedormance O solucinng 7o host adaprer,

workziation, and general computer designs, mak
ingZ it easy to add SCSL bo anw 01 sypscen.

The SYMIICE6D 35 a pin-Tor-pin replacement for
the SYMSICELD PCI-SCSI IO processor, 1L per-
forns Fast- 24 SCS] rounslers oo [ust 8-bit $CS1
reanstors o1 smgle ended raode, aod improves perc-
formoance by optimizing FCI hos arilizacion- 8 sys-
Tem diagram showning The connections ull The
SYMAICAGD e a PCT swsretn is piemured i Fiynire
L-1- A hlock diagram of the $YMSICH0 15 pae-
tured in Figurs 1-2.

The SYMSICEAD unegrares 3 high-pedormance
SO core, o PO Dos moaster DALA core, and Lhe
STMSCSI SCREIPTS™ processor L meet the Aex-
ibily ceguirements of SCSI-1, SCST-4, and Fast-
20 SCE] standards, I1 s designed 1o implement
sroalo-threaded IO aleorithms with a mummuam of
Procesior interventien, salvine the prolocol over-
head prebleos of preesioms inTelligsnt and non-
inrelligent adaprter desghs.

The SYMS3CHa0 s fully supported by the
Symbies SC5L Devicr Management Syst=m
1SDME™0 g sofmeany package that suppurts the
Advanced SCEL Pratocal Iorerface (ASPD and the
AMEL Commen Aveess Melhod (CAM). SDMS
provides BIOS anil driver support fior bard disk,
Inpe, Temavable media products, and CD-ROM
uiler the fmajor PO operwling sysiems.
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The SYMEICEG0 s packaged i @ oropacT recl-
angular 100-pin POFP package to mindmize Toard
space requirernents. It operates the SCS[bus at 5
MBS asyochronouwsly or up to 20 MBS synchro-
oously, uod bursts dueta o the hest at full CI
speds, The STYMSAICHok nuteases SCRIPTS per-
Tormance and reduces IMCI bus overhead by allow-

g wistouvtion prefeliches of Gour or w1t
dwords,

Software development tools are availabie to devel-
opers who use the SCEI 5CRITPTS lanpuage to
creale custornized SCSI soltware apphications. The
EYM53CE60 allows zasy firrnware upgrades and is
supported by advanced SCRIPTS commands.

Benefits of Fast-20

Fust 20015 an sxlension of the SCSI-3 standard
that sxpands the raodwialth ol e SCSI bus and
allowes Faster syhchrotnis SCSI tansfer rutss,
When enalled, Fase-20 peeforins 20 moepatraosfers
duging an O operatin, which cesults in spprox-
mately doubling che synchronows transfer rates of
tast HOSI-2 The SYMEICR60 can perlorm §-bil,
Fasr-20 synchronous teansfers a5 Gist as 20 MB/,
This advantage i5 most noticeable i heavily
laaded systems, or large-block size applicatians
such a5 video on-demand and image processing.

Lne advanrags of Fast- 20 i that 0 siemificandy
praves SCSE bandwidth while preserving exist-
mg hardware and sofsare ipvesrments. The

Y M3IICHAD in compatible with all eXistiog
SYMS3ICH 10N saftware; the oolv chagges
rzquired are to enable the chip oo perfom syo-
chronous negotiations for Fast-20 eaes. The
STM3ICHMY can use the same board snckar 45 upo
SYME2C8 14, with the sddition of an BOMHZ
SCLE. Sotne chanyes to sxisting cabling or system
desighs mwy be nesded to mawntain signal incegriny
at Fast-Z0 spnehronous transfer cates. These design
izs11es ape dlisoussed n Chapter 2.

FEELIMINARY

TolerANT Technology

All Symbios Logie Fast-5 AL deveces Tewuare Tol-
erANTE cechnology, which mdudes active nega-
ticn on the SCST drivers and pur sigtwd Altering
on the SC5] receivers, Active negation canses the
SC5I Request, Ackyowlodge, Dacg, and Parily sig-
nals 1o he activeby driven high racher than paesivelyr
pulled up by terminacors. Active nogaTion b
enabl=d by serting bit T in the STHN TS register in
the S¥YM3ICENK family products.

Tislec AN T receiver lechnol ogy improves data
teprity 1o unrehiwbic cabling environments, where
other devices would e subject To e corruption.
TolerANT receivers filrer the SCSI s sigmals w
eliminare unwanted rransitions, withour rhe kg
signal delay associared withh ROU-type iypor flress,
This improved driver and receiver teelinn] gy
belps eliminate douhle clocking of daca, the single
biggest reliability iseue with SCAT aperatinns.
ToletANT input signal filtering 5 a built in fearps
of all Symbios Logic fast 5251 devices. On the
SYMISICHEX family products, the user may select
a filterng period of 33 or &0 o5, with hir 1 i the
STEST2 register. During Fast-20 SCST transfers,
the Wltermg penod is sutomaticalbr set at 15 ns;
chis peoud cunool be ¢xteoded with the Extend
SREQURACK Failtering b

The benehts of TalerANT wmdude increased
mmunity o noise when the signal is going high,
better proformance due to balanced duty cynles,
aod improved {ast SCST teansfer rates. I addition,
Tirler ANT SCST devices do nor canse glitches o
the SC5I bus at power up ar power dawty, so olher
Jevices on Lhe bus are also protected from dars
corruption. TolerANT in compatible with boch the
Alternative Ooe and Altzrnative o reomitativo
swhemes proposed by the American Mational Stan-
dands Iostiiate,

ArMIAGEST Dak Manual
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SYM53C860 Benefits
SUMIMAry

SCSL Performance

v Performs Fast-20 SC51 synchronous ransfers
g fast as 20 M

w  Sanperrs variable hlack sige and scarergather
daca rransters

n Mioarizes SCS IO courr late ooy

s  Federms complex bus sequences withaut
nterrupts, woluding restore data pownters

m Redoces ISR overhead through a anique
inrercapt statas reporting methad

n  Porforons fasc SOOI s reansicrs o siugle-
ended mde

s upto 7 M5 assnchronous

p 10 MB/s synchronous, or 20 MBS
synichranous wich TFast-20

p Mew Load gl Seore SCEIFTS instrwetioe:
wosTeuses perlurmance of datyw ransfers o and
feagrs she chip registers

a  Supporl {for Largel to disconnect and later
rezelect wilh noewnteorupt o the syst=m
PToEssor

s Supports execution of multi-threaded 100
sigonithms in SC8! SCRIPTS with fast L)
context swilchang

SYMAICERD Data Man Jal

InIrauct=an
SYMSICBED Benelils Summary

PCI Performance

n Bursts 2.4, 8, oc L) dwords avtoss TCT bos
with An-byre 1A FIEC

& Pre-fetches up ta 8 dveords of SCRIFTS
s TruLtions

. Supports 32-bit word dacs Ducacs wirh vaciah)e
bursr I=ngths.

n  Bursts SCRIPTS ap code feeches across the
(I bus

n [eforins 2ece Wil state bus masler dula bursls
fasrer thoo L3 MBss (e 33 MILE

n  Supperts PCI Cache Line Size Begister

Integranon

p 3IWSVIPCI Intedface

p  Buil 32 Lat PCIL DAMA bus oaster

s DMA controller using Memaory to Memory
Mo Imutruslions

s  High pedormance SCSI core

v Iotegrated SCRITTS processor

p  Compact 140-pin POQEFF packsging

Ease of Use

m et PC-1o-SCST commecron

a Teduced SCSI development effort

»  Support for dic Advanced 508 Prorocot
Ioterface [ASPT: or the ANST Common Access
Mehod (CAM software standards wia SIDME
sulbwears

n  Clompatihilioy wath exasting STYMSSCOTXE and
SICEXX family RORIFLS

p  Dhirscl connection 1o PCIL and SCXT single-

ended bus

Developanent 1eols aud sionples SCS1
SCRIFTS
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EYMEICHE0 Benelits Summany

Mazkable and pollabls mtzrrupts

Three programenable SCSI omers: Selecr
Beselece, Handshake-to-Handshake, and
Gensral Purpose, The nme-out penod 1s
pragrammable om 100 ps e greuler Lhan 1.9
s etds

ET3MAS zofoware for complets PO-based
Operating SYSLCm support

Auppont fur celanive jumps

Few SCST Selected As IDY bats for use when
responding with multipls IDs

Flexibulity

High level programming mnterface (SCET
SCRIFTS:

Support tor exccarion of ilored S0251
requences from main syseem Basd

Flexible progeanoiog mitecface o tuoe 14O
perforimaoce v o adapt o wngoue 58]
devices

Flexibility ta accommodaie changes oo the
legrical IO interface definilion

Low lewve] access te all registers and all SOS81
bus signatks

Feteh, Master, and Memory Access conteal
frtis

Snppoct fvr mdireut fewckhing of DMA address
anpdd Bame counts sa that SCRIFFTS van be
placed g o0 PROM

Sepurawe SC5] and system clocks
sclectable [REY i dasable bt
Ability to reuts system Clock to SCSI clack

FRELIMITARY

Reliabalicy

2 KW HE1D prateetiot on S8 2ignals
Tprenl 300 mV SCE] bus hysteresis
Averags vperaliog supply currsol of 50 maA

Procection aganst bus reflections due o
inpedance mismatnches

Contralled bus ssseruico Wmes (reduces BT,
wproves eeliabiliny, ond 2ases FCOC
certifienrion)

Latch-up protecticn greater than 150 o

Valrage toed chireugh procection (minamim
leakage curren through S0CSI pads)

28% of pins povver and ground

Towsr and ground isolation of 1O pads and
mternal chip logic

SYM [olerAMNT cechnalogy wich:

w  Active negution of 5CSI Dawa, Pacity,
Begquest, and Acknowledge siumuds Tor
tprsves] Fast 3081 Transisr taies,

a [oput signal filtering oo 3050 reccivers
mproves data integrity, cwen 1m noisy
cabling covironments.

Testability

Access bo all BN signals throogh
prograemmed [70

S5L lowpbuck diagmastics
SCEI bus sipnal continuity checking
Sougie-srep tnods vperativo

Test mode (ANDF tree) to check pin contuniny
L Lhe buard

SYMEICEED Data Marusl
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SCEI Connezlion —

d

Infeag: chn

SYMSICARD Benelily Summary
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Functional Cescnpon
SCS! Corm

Chapter 2
Funcnional Description

Thy SYMEMLRG0 cagrains rhree fitncrional
Blocks: the 081 Core, the DA Cote, and the
SOCRIFLUS Processor. The 3Y M5 30560 55 fuily
supporced by the SCSI Device Management Svs-
e=rm [SDMSY, w complete soflwars packurs thal
supports 1he Symbies Lo poodduct line of SC5]
processors and controllers,

SCSI Core

Thy SCSI care suprpetrs Fast-20 syacluoanois
transber cates up o 20 MBYs, Pust 5T51-2 syochro-
pous [ransfer eates Up ne 10 MBS, and asyochee-
cans transfer eares up re T MBS oooan & Tar SCSI
bus. [he SCSI care can s programmed wirh
SO SURIPTS, making it easy o tine mune the
systern For specific mass storage devices or
advanced SC5I requiremenes.

The SR core nffers lovwe-lese] register access o' a
hagh-level concal inrerface. Like first gencracian
SR devices, the SYMIICAGD SCSI core can he
accested a4 a register-oriented device. The ability
o sample and/or assert any sigial con e KO5T b
can be used in error recovery and diagnosic proce-
dures. In support of loopback diagnastics, the
SC5I core can perferm a self-selechon and operare
us bolh an mitialor and & targel.

The 5251 core is controlled by the integrated
SCRIFTE processar through a Magh-level Togical
interface. Commands cantralling the %O8] cote
are fetched our of the main haat niensary og Jacal
memory. These commands instroct the SCS1 core
Lo Select, Feselect, Disconnect, Wait for a Thiscan-
n=ct, Itansier Information, Change Bus Phases
and, i general, implermene all aspeces of rhe 5081
privocol. The SCRIPTS processor 15 2 special
high-speed processor oplimized tor SCST prococol.

SYMIEEARD Cala ianus!

DMA Core

The LIMA core iz a bus measter DS device (hut
artaches directly oo the industey scatdard 7O B,
The DAA core s uphtly coupled ta che X051 cope
through the SCRIPTS processor, which supports
unwnterrupted scackern’gather MEmMOry O CALLILE.

The ST I3IEGO supparos 12 b mernory sl
aurcitatically supports misalighed DA tanstsrs,
An A0-Dyte FIEOY allossrs pany, Foar, cight, v sin-
teen dharord burste across the PCT bas ineerface 1o
run cficiently withaut throtding rhe s Juring
PCI bus latency.

SCRIPTS Processor

The SCE] SCEIPTS processor atlaows bath [D&4
and 381 commands Lo be f=tched from host
memary,. Algetithms wrillsn in 5C5I SCRIFTS
suntral the sctions of the SCST and DA cores
und are execTed rom 32-bit svslem BAM . The
SCRIFTS processor executes complex SCS1 buos
sequences ndepeodently of the host CPUL

Thz SCKIFTS processor can begin a O8I 1D
operation in approximately S04 08 This comparcs
wilth 2-8 ms required for traditional intelligent luose
aclwpters, Adporithmy may be desioned to twne
SCS[ s perfurmance, W adjust 1o new bus device
lypes [ruch a5 scunners, communication gareways,
e1e.), or (3 Incorporate changes o the SCS1-2 or
OS2 logical bus defnitions without sacrihcing
L0 perfurmance, SCSI SCRIFTS ars hardware
widependent, 5o they can be used interchangeably
oo any hast or CPU swelem bus,

A complete set et develapmienT taols i available for
writing custam drners with 3OS SCRIFPTS. For
more infermation on SOS SCRIPTS instrwctions
supported by the 3YR153C860, gsee Chaprer .

21



Funct.ong Descaptor
S0MS: The Total SCS| Saluop

SDMS' The Toral SCS-I R
Solution

For uszrs who do oot oeed to develop custom dree-
ers, Symbios Logic provides o wia] SCSI solunion
o "G ervwononen s wich e SCEL Deviee Man-
ageonent Ivsterm (SIS SIS provides BIOSE
and de el support for hard disk, tane, and remov-
ahlz media periph=rals for the majpor FC-based
ppera Mg RIS,

SDMS includes 3 SCSI BIOS 1o manuge all S4€C5]
functions reluted (e the devics, I alse prevides o
seTiey ol 5] device dpfers thar suppogc mose
pLigur BpEtanng swsieims. SIS suppore 2 malts-
threadled IO applicannn prograrumng inrceface
CADT fur vser develnped SOCRT apphieations.
SME supparo: both the ASPLand CAM 5051
saftware specifications.

Designing a Fast-20 SCST
System

Mizrating an existing single-end=d 5CS] d=sin
from SC8I-2 to Fast-20 requures mumer softaare
sl ifications as well as consideraten or weme
barbwore designn gidelings. Simee Fust-20 s based
o ekining SC51 standards, i1 can s eXstLg
saftware prngeaims as lang as rhe sofimare is able 1o
negoiiare for Hast-20 sschppooowns transicr raness.

Inm 1he arew of hardware, the primary aces of con-
cern in single-ended systems s (o mamntsm signal
ety @t bagh s imansler cates To assure reli-
ahle aperariet 27 Fast- 20 wansier speeds, follew
rhe sysce iy desigo paramLlsrs cecumnrendsl o the
SCS-2 Fus1-20 Pacollel Ioterface drell staodacd,
whinch s avanlable froro the SCEI BBS relerenced
at the heginning of this mamaal. Chaptes T &om-
rmns Fast-20 8OSNiming infarmaring. Ly addigon
to the guidelines in the dratt standard, make the
following hardware and software adjusonents to
accomumodats Past-20 SCS] transiers.

T2

FEELTMINARY

m St the Fast-20 Enable bit o =nable Fase-20
wansfers,

n Szt the Toler ANT Enable bit, bit 7 1n the
S5TEST 23 register whenever the Fast-20 BEnable
bbit is5 set.

n  Llonar evtend rhe SHECESACK filteting
periad with STEST2 bic 1.

n Ulgsan B0MH2 5CLE.

Prefetching SCRIPTS
Insructions

When chabied (hy scrring the Preferch Enable b
1 the IMONTL regisrer), the preferch logie o the
AYMMAICAGO Fereclhes 4 ar B dwords of ibsree-
cienis. The prefeteh logic autormatically decerimienes
the maxwnouwmn burst size that it can perform, basoed
on the burst length as determined by the values in
che EXACOIDE repister and the POT Cache Line Size
cegiater (if cache mode is epabled?. If the unic can-
om perform bursts of gt least four dwords, it will
disuble atsell,

The SYM33ICE0 may (ush the cootents of the
awrefeeach went vnnder cerin eomditians, listed
Delavw, [0 eosure Ol the clap slweys operates from
chee roacsr cuerent version of the soffwaire. When eoe
of These comdinens apply, he conrenrs of 1l
prefereh winit age theshed sutonarically.

1. Ooevery Memory Move instroction. The
Mermory Move (MMOV nstruction §s nfict
el fo place mediied code divectly e
mzery 1 make sure chac the chup exe e
all recent modificarions, the prefeech unit
flushes its contencs and Inads the madified
code every time a MMOV inzstroction is issged.
To avod inadvertently Aushing the prefetch
umntt comntents, wse the Mo Flush Memary o
tMemory Mose (IKFAMMOVY instruction for all
MMNMOV operations that do not modibr code
within the next 4 to B dwords. For mare
mivcmaliion vn this instraction, eefer to
Chaprer .

SYMSICEED Data Manual
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2. O every Stowe instruction. The Hoore
instructinn may also be used to place modibed
code dicecdy into memory. To avoid
inadvertenthy thushing the prefetch unit
contents, use the Mo Flush aoplion for all Stors
operations that do not modify code withio 1he
nexe { dwords.

50 O every write 1o tThe 1¥S1? register

4. On all Transfer Contral mstructiens when (e
Transier condinnns are mer. L his iz necessary
heecatise e neX insrraction o be cxecuted 15
noel Thee Seqquiciinal a1 exT anatrweric an che
preferch nnit.

5, %Whezn the Pre-Fetoh Floste b (PPCRTL Iat 50
e 5ol The ool fiushes whenaver (as bar s sct.
The bit 15 self-clearing.

[ e ]
O Code Ferch
Burst Capabiliy

Setting the Burst Op Code Feach Enable bet in Lhe
DMODE repister (38110 vabses the SYR S30RG0
to burst 1o 1he fitst vare barords of sll instouction
fetches IT the mstruetiem 15 o 1S T eI ey
tassrse, the fhod dweord will be acoessed i a sepa-
vate ownership. If the instructien is an indieect
oype, the additonal dword will be accessed n a
subsequenr bus ownershipe [f the instrucoion 15 a
cable indirect Block Move, the SYMABIAGD wil|
WSt DAY Gooeisos o obeain che noc dwords,
requiced, io oo bursts of oo dworde each.

Mate:  chis feamare can ouly be nsed ESCRIPTS
pre-ferehing is disabled.

S EICEED Data Manual

Functiona Cles;nptinn
PCI Caghs Mode

PCI Cache Mode

The SYMS3CE6T suppotts the PCI specilication
far an B-bit t2ache Lins Size revister locaiest 1o
IPCI configuration space The Cache Ling Size rep-
wster provides the abdity 1o seose aod reuet (w0 neo-
ahigned addresses corresponding 1o cache line
bounduacies, In coouneiion with the Cachie Line
Size repister, the PCI vommiands Bead Line, Bead
Multiple, and Wirite and Iinvalidate are each soft-
ware cnabted or disabled co alloww che user tull Hex-
ihility i vaing these commands. Tor more

information on PCL cache mode operavons, reter
to Chapter 5.

I.oad/Store Instructions

The S¥YMSICESD supports the Load /Store
inscrucrion type, which simplifize the movement of
darz between memery aod the interns chip regis-
ters. Tt also =nables the S¥MMIZCHE? to transizr
bytes to addresses relalive 1o the DSA rerisier. For
more information oo the Laad and Jtope wstoas
tions, reler L Chupter &,

3.3 Volt/5 Volt PCI Interface

The S¥MSICEE0D can attach directly Lo a 3.3, Val
or a 3¥olt PCI intedface, dus to separale Yoy pins
[or ithe PCI bus drivers. This allows the devioss e
be used o the uonrersul bourd revvmmended by

the I"CI Special Interest Geag,

Loopback Mode

The SYME3CEGA leepback mode allows estung of
barh ik iaton and targer fancncas amd, o offeer,
lers the chap countimamacate with itself. When the
Laopback Enuble bir is set in the STEST L cewstsr,
the SYMSICEGD allows cuotrol of all 3C3] sig-
nals. whether il 15 vperaling in MILLLLIT 9T LRTErel
arvod e For oivre wloromation on this orode of vper-
arie, teler 0 rhe FYAS FOEXY Famedy Progrm-
ring (Fusds.
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Parity Opllons

Parity Options
The SYMS3ICAM tmplements a Aexible parity
scheme thar allones control of the parity sense,
allcaars parity checking to be turmed oo or off, and
has the ability to delibemiely send a by with bad

pacity over the SCSI bus 1o test parity eroor recov-
21y precedures. Table 2-1 delines the bits that are

myelved o padty sontoo] snd absecvition,

PRELIMINARY

Table 2-2 deseribes the pari™ oonreal funcric of
the Enalhle Paricy Checking and Assert 305 Evea
PPazery Tacs in the %N LD regisrer, Tale 2-3

descoribes the options wwdable when 2 purity <oToc

IHAZLICS .
Table 1-1z: Nila Lsed for Parity Contrnl and Chseratioo
Bl Name Locatlan Dascriplion - - ) b ) T
Assern SATH on SCWTLY, Bir l Causes the 55 ICESD o ancomatically 2ssert SATINS shen ic
Trarity Brror= detects a parity emor while eperating on e SO bus a5 o0 ini-
ialor.
Enuble Panry SCWTLY, B3 Ensbles the 3T M5 3R to chack for punty errom on the 50051
Chiceking bua. The 5YR53CHAM dimcks foc odd paney.
Sz Even 55 ECNFFLII Bir 2 Dheteriitey the 5CST pu:ril:.' sEnLe gunem'l.-l:l] |:|_'|.I Lhe
Panry SYMEICAA0 10 the 5CET bua.
Thiaakle Hal on SCHWTLL. Bicd Causes the EYMHZCEE0 nur (o haltl epertons wheno a SCEI

BATH or a Parity
Error [[arger Made
Cinky)

Envhie Tanty Rorar
Inecrupr

Pariry Frror

Swius ul 5UEI
Party Sigmal

Laeched SC5] Pavicy

Mleater Parity Eavor
LEnsbie

Master Daca Pariry
Errar

Master Nata Parity
Brrur Toterrupt
Euahle

SEEN, Bat 0

S15TO, Fin &

SETATY, Bit &

SETATI, B 2

CTESTA, B s

DETAT, Bac v

DILEN, Bic &

pavity crvor 15 degecoed i tavzer wnde.

Dieterminss whedher the SYMS 30360 will generane e ncerewpt
when 1 delecis o 58] pacity emmor.

This stats bit is st whenever the $¥YM33C360 has derected a
paLity ecror an the S48 buas,

This scaous bic represents the live SCSI Pacity Sigoal (SDF;.

Thix bt rellects the SCST odd parity signal coreesponding oo the
data latdhed o the S10L cegaster

Enahles PLC] periny checking during reaster dara phascs.

et when e SYMSTOH60 a5 8 PCI master deczets thart @ target
device has signulled a panty errer during & dete phase.

By clearisg this bil, o Mesier Data Puciiy Error will nes cause
IEQY w0 be asserced, Bor die stamus I wall be sel in the TR TAT
[egicrer.

-4
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Fanily Options
Tuble 2-2; Y51 Parly Conlrel

EPL AESP Dwa scripliom

) 0 NI not check for panly errors, Panly s generul=d when se=nd-
mg 30EET dara. Asserl odd puoty when seodimgg 3031 data.

o 1 Wl st check fur panly errors. Panly s geosmuied when send-
g SCET Aura. Mispecrs even panty When teoding SCST data

1 L Checes for odd parior on 3C51 dace ceceived, Panioy 1z geacraned
when sending SC5T dara. Assere odd paoo when sendusg 5051
data.

1 1 Checks for oddd paricr oo 503 dara peceived. Parine is peneraesd

when sending 54031 data Asserts £ven parity when sonding
SOAT caata.

Ky
Elts = Freadds fariny, CArekigy thit X0 TG
AR = Aner BUST Fer Furiy [ 2 SO

Tabbe 3=%; SCEI Parity Lrrurs and [ober rupis

(HP FAR [."!'&'ér:rl g

1] n Wil halt when A panite eTTOT 0CCUTE LD TALEES O WONTACOC mode
arid wils BITT geparate an i|'|,|:r.|_'r|.||'|r.

I L Wil halt when & panby FETOT OCoUuTs i0 A8TREE mnde and will grn-
urnte S0 IRCEFTLITIC in watget nrimLarinr masd e,

1 N il mon kol iR lurged mode when 2 panty emor soors gl the
end of the wunsfer. An interrupl will ool be zenerat=d.

| 1 WAL 20T nalt in rarger onode wlicn 4 pasioy cHoe oocuacs 0k te
cnd of the oransice. A inreirwpt will be generared.

e JIN = Fusghic T oan SATRT or Merinp Feor foi 5 N03TE 0 P8 = Mol Mear (B &SI

Thas dwbke amdy cphplies won e Eaable Fandye Lakeckmg Gic 15 e

SYWMFICEED Oata Manual 24



Functinal Description FEELIMINARY
OMA FIFD

The DALA FTFC 5 4 byles wade by 24F rrunslers deep, 11 s Jdoesded into four sectwons, each one byte wide
and 20 tmansiers deep, The DNLA FIFC 15 dlustiouizad i Fipgrace 2-3,

2 HE A -

Hy*as

hi——  — - — -

P BEu —me— BEl ——— Bl ——e— A lis —
i Evln Lane 3 By's Lanm ¢ By lana | e Lanc i

Flgure 1-1: DMA FIFD Scctdons

i FLI =Iefaa FSI nladasa I Alerse FCI 1=l
I
! % i x i
! I FFH] MG F D [\, | IO DPAA TI
| ] Leples 5 22 19 Eples = 20| " irdasa FL M tylesy A
r
! f : ‘I‘
I - =
E0AL Feasier = Resher 200N, Seprhr £e5] 7D
! 1 : f
Laklinleraa ELEl letasz ET0A Pegiln
l TLTI Inba1a3e
ECE] Infwrlace
o TR L T TR ENrenLncus Sarchrenoins
SIS Eard L Pacrw SEEEand oo [ALek?

Figire =2 SYM3ICESD Haost Interface Data Paths
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MPEELIMINARY Furetional Descrphion

Drara farhs

The daty puth through the SYMS3CE60 15 depen-
dent o Wwhether data s Deing oo mee o uug of
tire chup, nod wherher SCS1 dara 35 heang oans-
ierred asyochromously or synchronausly.

Figure 2-2 slows bow dara s tooved wo'forn the
SOET s wy each of the daffecent ooedes.

The following steps determine if any bytzs remain
in Lthe dula path when the chip halts ano eperation:

Asynchronous SCS] Send

1. Look at the DFIFD and DBC registers and
vl lute of choere are bvees 1eft i thie DRA
FIECY. Tin make this calesilaraon, subewer the
sevell least significanr bits of the DO cogister
Goant the T-hir valoe of che HIELY regisrer.
AN rhe result wirh 7R far a byte conne
booerecon zera and B0,

2 Rewd b 9 1o the SETAT regisrer ta
deteringe o any Dyres are lefr o the SODL
regisrer. 1Ehit 5 15 ser in S8 TATR, thep the
SO cezister is fall

Synchronous SO81 Send

1. Look at the DFIFO and DBC repisters and
calculate i thers are bytes left in the DAMA
TTFO. To make this calculation, subtrace the
seren east significant bis of the DBC regacer
Eon the 7-bar valoe of the DEIFOD rewsier,
AMIT the resulr wich 7ED Fae 9 bse coant
leowee i zevo and S,

2. Read bit 5 in the S5TATO remater o
determune i any bytes are left in the SODL
register, 1f b1 5 15 sot m SSTATGO, then the
SODL regster 15 ball.

3. Read bit 6 in the S5 UATO regiscer o
detzomine o any bytes are lett in the 501K

SODRE regmster is fall.

EYM BICEED [mva Manua,

OMA FIFD

Asvachrooous SCS1 Recelve

Laak at the DTITFO and DB regisiers and
calculate if there are bytes J=ft m the DMA
FIFO. T make this caloulation, subwract che
seven Jewsl significant bats ol ibe DBC reguser
frem the 7-bit value of the DFIFO regster.
AMNIY the result witls TFL for o byte count
berween [ and S0.

. Bead bt T i the SSTATU repister to

Jetermine if sy byvies are Jeft in the SIDL
tepister, I bt 7 os so0 in SSTATS, then the
SIDL regisier is fuoll,

Syochronogs SCSI Recoive

1.

[

Suhtract tThe zeven lease signafeane bies of the
DBC cepmster from the T- i wilwe of the
DFIFO regaster. AN the tesulr wirly TFh {or a
boyrte count betwesn O and 30

Rl rhe SSTAT L register anad «Xamine Tits 7-
%, the rlwcy cepresentation of the ownber of
vilid birfes in the SCSI FIFD, o determine if
apy bemes are Jeft i dwe SCSR] FIFO.

E-T



Functional desgriptinn
S50 8w Inferage

SCSI Bus Interface

The SYM53CEH] supports single—«nded opera-
tion ooly. Al SC5] signals ars sotive Lo, The
SYMSICEGD contwins the sugle-snded vurpur
wrivers and can be eonnegred divecrly to thie SiI05]
biws, Each vurpur 15 mselated om the power supply
L1 emsurs Thal o poweered-dawn STMAIICAM bias
o effeet oo an acrive SCS1 s (CMOS "woliage
feed-through ™ phepomenal. TalertANT cechoal -
ey providss signal fileeting at the inputs of SRECY
and SACK! Lo increases immunity to senal ceflec-
tiains.

‘Terminator
Mensorks

The Terrrpoator perwocks proagde rhe nasing
nceded i pull sighals tee any dnaceive wnltage lewe],
atud 7o match the impedance seemar the end of the
cable with the characreriztic impedance af (he
cable. Terminarars noust be installed at the exoreme
snds of the SC5I1 chain, and anly at the ends; ne
evsterm should swer have more oF less than ™o ter-
mnators nstalled snd actyve. S 51 host adaptars
chould prowide & meens of sccommodating (ermi-
oalors. The terminators should be socksled, s
it if por needed they mav be cemuored, ar thers
sloaldd be o onenos of dsablmg them winh sofiware,

Singlc-ended cables can use a 220 84 pull-up o the
excrnacet power supply { Term-Pows=r) line and a
31042 pull-dowm to Ground. Syohios recam-
mends aciive or regulated termination {also knowm
as Adf-2 or Allernsiive Two trrmunatian® oo taxi-
mize the high performance ol the 8 M FH0CA04E
Figure 2-3 shovars 3 Unitrode active terminator for
regaiated lermmation. For additicnal wnforenation,
refer 0 1the SCSI-2 Spraification. Toler AT active
negauon can be used with any ANEI-approved ter-
ImnAlien o twork,

Mate:  agTeve rerfoanation is required in Fast-20
SYR[CEIS.

2-A

PEELIMINARY

.|
RetSelect Duning
"BeiSelecion

I multi-threaded SCST I'O environments, it is not
uncammon (o be selected or ceselectzd while try-
ing to perform selectiaonfressls ction, This situation
may acour when 3 SCS1 conwroller {operating in
miuetor mode) Lries 1o select u targel and 15 Tese-
Eecied by another. The Select SCEIFTS instruc-
ton has uo allecnats address toe which the
SCRIFTS will junap whety this simuarinn oo s.
‘The analagous sitnation for tanger devioes i3 being
selecred while wwving o pecforin A resclecrivn.

Once a change 10 operating mods ocoues. the miti-
ater SCRITTS should sturl with 3 51 Ioittawor
amsTructien wr the Gicgsl SCRIPTS should stun
with o 53¢l Targe! instruction, The Seleciion and
Eeseleciion Enable bats (SCID birs & and &,
respectively should both be set so that the
SYMSICES] muy respuend 45 an EILMEOT 9T 45 &
wargEsl, IT eoly selection s ensbled, the
SYMSIICEN] cinoor be reselecied 45 an watistor,
Thete are 3l stacies and incerpape Bsits in thie
SISED and XIEMN regiseers, respectively, indicat-
wiZ thhat rhe SYME30E300 has been selecred {6t 52
ap rescicered [hit 4.

SYMEACASH Data Manwal



PFRELIMIMNARY curicnaral Degcafban
SCS} Bus Mariacs

UC560 10

. zany 1 ] L pa_ouT IE::.L;-

ST el &
el wl e

TERWI b 3:
IERWLR &
L TR

TFamR 27
TFamy 2B

TFRKI 12
TEAM_ 11
TLAML:
T[3ka12
IR RE
TCAMAE

1 rl -
b— [ SoonhFCT TERWI1E
! TERMLIT :

TIRWL1E

= oo om g

- 0 O m

Ky

C1 10 pF SMT :
C2 0. uF SMT '
T OE-pring bigly densiny YT cobnnecwor

Figurc 1-3: Actve or Regulated Terminaton
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Fanctanal Descnption
Synchronous Operallon

Synchronous Operation

The 8% M 53008450 can transfer synchronons SC ST
Jdara in hoth wtiator and target modes. The
S¥TER register controls both 1the svochronous afl-
szt and the wansler peried, It muy be loaded by the
CPU pefore SCRIPTS exzcution begins, [rom
withn SCEIPTE via 5 Tuble Indirevt BFO instruc-
tion, or with o Bead-3odife-YWrine mstoerng.

The SYMS3CE60 cun receive dala frem the &S]
bus al 8 syonchronous tonosfer period us slort ws 540
nz, regardless of the transfer peried used to send
data. The SYMSIICE60 cun receive dalu a1 vne-
fourth of the divided SCLEK frequency, Depending
on the SCLEK fregieney, e negotiared ransier
peniod, and the syhchropons clock divider, the
SYMSICAMHE can send synclengms data ar gree-
vils as short as 50 ns Gy Fast-20 3OS 140 us oy
[as1 SCII-2 and 200 1135 for SCHL-T.

I —
Deresmining the

Dara Transker Eare

Svpsheonons data tesasler tates are conttolled by
Lsits ity maon iBeeenit registers of the SY M 3R,
A Twaef descriprinn of the Tits s rrosided belave
Figurz Z-4 illustrates the clock divisien factors
used in each regiseer, and the rale of the register
ity ity determuning the transfer rare.

SLNTL3 Reglster, bits -4 (SCFI-0}

The SCIF2-3 bits select the factor by which the fr=-
quency of SCLEK 15 divided befors being present=d
to the synchronons SCST control logie. The output
from this divider conlmoels the rate at which data
cug b received; this rate must ool exceed S0
8H:. The reveive rate s 154 oI the divider oulpul.,
Fur sxample, if SCLE 15 B0 MElz and the SCF
value is s¢1 e divide by pwo, then the maximum
rale gl which deta can be received 35 10 3 Hz (800
(2=4] = 4],

210

PRELIMINARY

SLCNTL? Register bits 2-0 (CCE2-0)

The CCF2-] bits seledct the factor by which the
Fegquency of SCLE i divided befire being pre-
seoled 1o the asyochroneas SC5] core loeic. Ths
draider st be ser agcording o the npur cleck,
frequency in cthe rable.

SXEER Repgiscer, hits 7=5 (TI'2-0)

The TP 2-9 bits decermine che 551 synchronous
transfzr period when sending syochrooous SCS]1
data w either inbator o 1aEel made,

E——————————

Fazt-20

Synchronous Dhala Translers

Fart-20 iz simply an extenaion of corrent Fast
SOEI-2 ssochtoneus transfer sprecifications. [t
alleaws syochrandus rransfer periods boe be negoti-
ated down as low as 50 ns, which is half the 100 ns
penod allowed under Fast SCS51-2. This will allow
& maxunum transfer tatz of 20 MBS oo an B-bit
S5C5 bus The NCR 53CHA)} regquires an B0MMIIz
SCET cleck input 1o perform Fas(-20 transiers, In
adddition, the [olowing bit values affect thie <p's
abiliy 1o suppect Fast-20 syochruncus Transfsr
rules;

1. Clock Conversion Facter bits, SCIWTL32
regester bits 2-0 and Synchronous Clock
Canversion Factor bits, SUNTL 3 eegister birs
f-4. Thess felds now support & value of 101
‘binary], allowing the SCLEK Eeguency to be
divided down by 4. This allows systems with an
S0 Mi [z clock to operate at Fast SC51-2
transfer rales a5 well us Fast- 20 rates, if
nezded,

2. Fast-20 Mode Enoble hit, SUNTL 3 regiatey
it 7. Setttng this bit =mahles Fast-20
synchroncus transfers in svatems that bave an
A0MH:z clock.

S¥ISECREN Dala Manual



FEELIMINARY

Funtl¥ral Dpsi mptsn
Synehrontous Opaiien

' ™ M e MERP
Oivigpr
I SCF 1 o M} 1
aLF2 sLF1 ELFD Divitor o e l :
11 o 1 1 a L ':I B
] i {1 1.5 a L L 1
1] 1 ] 2 L il J B
1 u {1 k| E 11 [ o
i 0 0 3 ; I 0 i :
1 0 ) | 1 [ i I
i
This poiml
| SCF MUt 0! :
| Divider | excesd C Synchronaus | o0l Bus
— B MMz | Diviger ;
1 This palm L '
oCF sl fiod ;
Finidar po—— RSy ionous i
SC5 Logk:
EOF <o MHz |
CCF? CCH CCFD Dlvikar |
o ] | | Exumnple- ;
¢ : b 3 SCLM=EG MHz, $UF=1, XFERP=4, 58] i
Elr EI EI i ranster rate=20 MHz, CUT=4 |
o 1 0 3 80 M [z= 1=synchronous core rate) i
1 0 1 4 vB0 MEz=4=20 MHz syochronous rate=2Z0MB% on an
w-bit SCSI bush |
|
Figuie -3 Tretermining the Svochrooews Traosfer Bale
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Functional Doschption
Inlarrupt Handl ng

Interrupt Handling

‘Ihe BURIPTS processor in the 3VRMS3IEAD per-
Iorms mose funccions ndependently of the host
micropracessor. However, certain interrupt situa-
tions mmust be handled by the externa] macropro-
cessor, Fhis section =xplains all aspects of
mtecrupts as they apply to the SYM33C860,

alling and
1lardware Tnrerrupts

The =xrzrnal micraprocessor is informed of an
inierrupl condilion by pobliog or hecdwars mmier-
rupts, Folling means that 1he microprocessor must
conlinully loop and read a regrster entil o detects
3 bit set thal indicutes ao mterruptl, This method
the fastest, but it wastzs CPLT time that could be
used for uther system tasks, The prelenrsd method
ul delecling InTerrbpTs 0 most systems 15 hacdware
iTecoitpirs. Io vhas case, the SYMIICESD will
ageet The Interey) Kegunest (JROY lins that wall
interrupt the micreprocessor, cauiing the micto-
PEOSERSON TV CXCSULS 311 JTElr U T SErvice rouTme. A
hyhrid approach would vse hardwape interm pis fe
long waits, and use polling for shart waits.

Registers

The regisiers 1 e SYMSICES) that wre used for
delecing or Jefiniog merrapts are the ISTAT,
SISTHy, RSISTL, DSTAT, SIEMD, SIEM].,
DCXTL, acid DIEM.

INTAT

The ISTAT is the only register that ¢an be
accessed as & slave during SCRLITTS aperatian,
therefore it in the register thar is polled when
polled interrupes are vsed. I & alv the first regis-
ter that should be read when rhe IRQY pit has been
assereed in assaciation wit a hardware interog.
The INTF (Interzupt oo the Fly: bil should be the
firsTinterrapt serviced. 1T mst be wrillen Lo ons 1o
be clearsd. This intermapt ranast e Seared efure
serACIng any other intecrupes. 16 che SIP T i the

17

PERELIMIMARY

ISTAT register 15 set, then a SCSI-type ntermpe
has coourred and the SISTO and SIST1 registers
should be read. If the DIP bat in the ISTAT regre-
121 15 5et, then & DMA-wype intermupt has cocurted
anod the DETAT repister should be read. SCS1-
type anl DAMA-Crpe mlerrupts msy ovour sumlta-
noeausly, s0 10 some cases both SIT* wund DIF mar
be sel,

SISTCO and S15T1

The SISTD and S15TI registers contain the S05T-
oe nterrupt birs. Reading rhese regiscers wil
determine which condition or conditicns caused
the 303 1-type Dureerpr, and will elear char 30251
nterrupt condition. If the SYMS3CE60 15 receiv-
ing data from the 5CS8I bus and a fatal interrapt
condition ocours, the SYMSICESD will attempt ta
send the conrents of the DMA FIFO to memary
befors generating the intertupt, It the
SYMS3CEED 15 sending data to the SCST bus and
a Matal SCSI interrupl copdition oucurs, data could
be lelt in the DAA FIFO. Because of this Lthe
s FIFD Emply (DEE) bivin DETAT should
be checked. IF thas bar 15 clewr, s« the CLE (Clear
DA FIFD) und OSF (Clear SCS] FIFCH b
befure coptinge, The CLF bt 1= bat 2
CTEST?. The CSF bat s bt 1 in STEST 3,

[ISTAT

The DSTAT regisisr vontwios the DM LA-type
nterrupt bits Beading thas regmister will determioe
which condinet or eondirints sused the DALA-
tyee ingerrupst, and will clear chat DA inreccpt
conditinn. The LIFE bic, it T in DETAT, is purely
A sranas Tat; o wil ot gederale so intecupt under
iy circuitstances and will ont he cleared when
read. TXMA intermupts wil| flosh neither the DBLA
nor SC51 FTFOs hefore generating rhe intertuipt,
s0 rhe 1IEE bit in the DS TAT regisret should be
checked after any [MWLA incerrupe. [ rhe DFE bic
15 clear, thea the FIFOs nust be clearsd by seiling
the CLE (Clear DRLA FIFCOS and CSF {Clesr
SGS1 FIFD biws, wr Aushed by s2muog the FLF
(Hiuzh DAA FIFD) b

SVRSSCAAE [ata Manwal



PRELIMINARY

SIEND and SIEN1

The RIEMG and SIEM | eegaarers are the inter rop
enable regisrers for ehe 30231 increoruprs in SI8TG

and SINLL.

DIEN

The DIEN rgister ps 1the interrupt enable register
for DA mierrups i DSTAT.

DONTL

When b | in this cegister 15 set, the TROY pin wll
ool be assertad when oo mterrupr cogdition
weoyrs. Thee mre ot s ot last o ghoced, hat
pincrely tiasked at she pin. Clearling chas Sit when
an incerrupt is pending will imoediately cause the
IRL) pin to azsert. As with soy register other thean
INTATT, this repister cannot be acoessed excepr by a

SCRIFTS instruction durng SCRIPT'S sxeculion,

Patal w5, Non-Fatal
Intermupts

A faral uicerrupe, a5 che name ienplizs, aiwavs
causes SCRIPTS to stop runnimg. A non-fatal
interrupt causes SCEIPTE 10 swop running ooy 1
iL is oo masksd. For more informmticn vo mer-
rupl mmsking, s« the descilss1aom on mask oy tate
i Lhis sectien. Al DMA miermapts (iodicated by
the DI Tir 21 ISTATL sl voe ar imaere bars i
HETHT '|.:-|=i.|:lH ﬁEI!'.I dre Fatal.

Some SCEI ioterTupts {indecated by the SIF bt iz
the ISTAT and one vr mare bils in S15TO or
S15T1 beingg wen) are non-latul, When the
SYMSICES0 15 operating i matiator cole, ol the
Funuvtion Complete (CMIN, Selected (SEL,
Reselecta] TREL), General Purpuse Timer Expoed
(GEMN, andd Haodshuke to Hiodshuke: Tomer
Expired (HTH) intertupts aes non-Taral. When
aperating ic rarget role CME, SEL, ESL, Larger
mode: SA TN active (Mead, (FEN, and HTH are
non-fatal. Kefer to the description for the 135able
Halt oo a Panity Ercor or SATN! active J1arget
Mode Coly) {OHIP: bit in the SCNTL] remister to
configure 1the chip's behavior when the SATHNY

SYRAEICIR] Dxa Manal

Functarml Dgser:phan
[ MUErrapt Handiang

SLe et 35 cuakiled daring IgeT faic ayrEcan o,
The Interrupe on the Fly incerrups s also gon-
tatal, since SCREIFTS can continue when i 3ccurs.

The peazen far non-farai miermapts i oo prevent
SCHIFT from stapping when an inteTrupt Oocurs
that does not cequirs service from the CFPUL This
prevents an incerrupt when arbitration ts complee
(UMF set), when the SY 0S5 MCH600has been
selectee or reselecled (SEL or RSL s=t], when the
crutialor bas weserled AT Clanget mods; SATNY
sctive], or when the General Purpose o Fluod-
snake to Handshaks ininecs expive, These mler-
rupts do net require CPU nlervenuon durme

bigh-lewes SCRIMTS operativn

S
Musking

Masking an intermupl means disableog or mooring
thitl mnTecrupt. InTermipts s g foas ke by Glec-
ing bus 1o the SIENG and SIENT (lor 3C3] inrec-
cupls) registers o1 e DIEN (fuor DALA merrupts)
cepister, How the ohup will eespend 1o imnsked
ikberrps Aepends an: whether polling or hard-
warec mretriprs are being used; wherther the jncee-
tujve s taral or nan-fatal; and whether the chife is
CLErAtm@ i iagiacat e Trget pole.

I a mun-fulal wiercupt 15 masked [nd bt coodi-
oo wegcs, SCRIPFTS wdl s stap, the appropri-
are bar g the SIN1T0 a3 SIS ] wall stall he ser, e
SIF Tar i che IS TAT vl teat be ser, and the [ROY
ity will tor e asgeried. Sed the 3eaTion a1 mon
iatal va. faral wrerruprs for a hst of the gon-fatal
EBLLEL I T,

If a fatal intecTupt 15 masked and that condition
veeurs, 1hen SCRITTS will suill s1ep, the apprepn-
uie bl 1 the DSTAT, SISTU. or SIST T repisier
wil be se1, and Lthe SIF or DI bits in the TSTAT
will be se1, but the IRCY pin will nol be asserted.

When the chip is initialized, enable all tatal inter-
rupts M you are using hardware interrupts. If a Fatal
intecru 15 disabled and that inteorupt condition
ocours. SCHEIFTS will halt and the systermn will
never koo (L undess it Limes out and checks the
ISTAT uwlier 4 certain perisd of nactivity.

13



Funchcaal Deschpics
Inierrupt Hanokl ng

I won are pallng che ISTAT nstead of using hard-
ware inlerrupts, then masking a (atal interrupt woill
make no difzrence sincs the 3PP and DIP bus m
th= I5TAT inform the system of imlemupts, ool the
IRCY pin.

Masking an mnterrupt after IR 1 asseried will nol
cause IRE} to be deasserted.

stucked Interraris

The SYA1S3ICHGD skacks mnterrupts i they occur
one after anotber. If the SIF or DI bits in the
ISTAT register ars sel Jfiest leveld, then thers o5
alrcady ac least ons pending mierrupt, and any
fulure interrupls will be stavksed 10 exien registers
behind the SISTO, SISTI, wod DSTAT registers
reecend leveld), When twa ntecupts bave occucred
wod e twe levels of the stack ace full, any farther
wrecrupes will ser addiricnal vits in the excra cegis-
rers fefind SISTO, SIST L, aod DSTAT When the
Arsr leve| nf Termapts are cleared, all the meet-
(s That came in afferward wifl imwnee nte the
SI510, SIS, and DSTAT. Adter che Rrse inter-
rupt 15 cleared by reading the appropriats regiscer,
the [BQ pin will be deassested for 3 mumumum of
three CLEs; the stacked mterrupt(s: wil move
tnac the SISTO, SISTH, or DSTAT; and the (RO
pirn will be weserted onve agam.

Sincr a masked non-facal ioeermupt will net set the
1P or DI bacs, imterrupt stacking will not occur.
&omaskod, non-facal intecoapt wall srill posc the
mrerrupe tn SITSTHE, but will not assert the IR
pin. Smee o4 oterrupt = geoerated, futures meee-
tupls wil rmove oght ote the SISTO or 5IST'1
wsleal of bemg wTacksd behind anaother miemmupt,
When another condition cocars g geacraies an
Ty repT, The bic enrresponding ne the cocler
masked non-tata) interrupg will soll be ser,

A related situstion (o9 interrupt stacking 1z when
P LR TCUPTS weelr simullaneously. Since stack-
i eoes oot oseur votd the SIF o DIF bits are
seT, (hieee 1 o simatl (ming windww n which multi-
pie mlerrupts can occur but will not be stacked.
TThese could by cmlople SCSI miermupls (SIP set).

PRELIMINARY

eultiple DA&LA interrapts (IHEP set), or multiple
SCEI ana mualupie DMA imterrupts (both S1F and
DIF s=th,

As previously oventioned, 38A intermpts will net
atternpe to Hush the FIFOs before generating che
umtzrrupt It 15 important to set the Clear DAA
FIFO (C LY and Clear S5 FIRED (CSF) bits oF a
DMA mtermupt occurs and the DMA IFTFO Enapty
(DFEY bit is mal s« This is becauss any future
SOST wrerrupts will st be posted woul the DALA
FIELY is clear of daga. These Tocked o 50C8]
ecerpes wall be pasted as seon as e 1A
FIFCY 15 cropry.

Halting in an
(Orderly Fazhion

When an intsorupt oceurs, the SYMS3MCESD ssalb
wiTi gt T3 halt 1 ao cedecly fnshion,

m [{the interTupt occurs in the middl= of an
mstruclion [etch, the kich will be completed,
excapl 0 Lhe suse ol @ Bus Foolt, Exgcution
will et begein, but the DEP will peint 1w the
Gekl msirachice suaice s updated when Lhe
CENTERE LESTEICTIon s Dere]ued.

w Ifrth: DMA direction is s wrike 1o memory and
a 8C8I inlerrupl occurs, the SYMMSICESD will
ailemopt 1o flush the DMMA FIFOD 10 memory
wefors halting. Under any other circumstances
anly the current cycle will be completed before
baltiag, s the DEFE bit io DSTAT shoold be
ciecked o see il any dute remains 1 the DALA
FIFO.

n 5251 SREQWSACK handshakss that hawve
begun will be completed belore halting.

n  The SYMIICRAE will atternpt e clean ap aoy
outstanding synchronous offser efore Iuloing,

p [ the case of Teansfer Gontrol Instructions.
onoe nstruclion execution begins it will
conlinue o completion before halting.

[t the nsrmoctian is a JUMPSCAT L WHER/IF
=phase>, the ISP will be updated oo the
tranzfer address before halting.

n Al orher wsteuctivns may halt belore
oot plerion.

SYMEICERD Oata Manusl
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1 —
Satnple Interrupr

Service Kounne

Thie folluwing 33 2 sarnple of ao Dmeroups service
reucine fof the SYM33BCREC. T can he repegred if
poling is used, or showuld be called when e TR
print 35 asserred i hardware inretTUpes are wsed.

i Itewd ISTAT.

2. Ifthe IMNTF bit is set. it mouse be written o a
one te clear thas stams.

3. [Evmly the SII bit gs set, rend SISTD and
SISTT we vlewr the SC5] inlermupl conditon
nooed get the SOAL mteroupt status. The bils i
the SINTD and SISTE 1211 whick 50580
trerrupe[s) occureed and determitie what
acrinil s requicred to secvice the cereapois;.

d. Ifonly the DI bat s ser, read the DSTAT
clear the nrecripl condition and get the DA
wietrapr stamgs. The bics 11 the DSTAT will
rell wlnch DYAA mirerruis) ecenzred ol
dereemihe swhat acrivom is reqiired ro zeevice
the ntermuptis).

3, If both the SIT" sod DI biws are set, read
SISTD, 5I5TI, and DSTAT o <ledr the SCER
and IWAA mtertupt cendilion amul gel the
inceroapst stanus, I osing B-Tar zeads of (e
BISTID, SINTL, and 1IN TAT registers To cleay
intermpts, insert 2 12 {21 K delay herween rhe
cansecuve feads (o cpsnre tak the pitermapts
clzar properly. Both the S051 apd 1IME
mtermupt conditans shesukd he Tandled boefore
leaviog the TSE. Iv &= recomimendesd char ehe
D&A interrupr be sersnced befire che S05]
interrupl, because 3 sertous DA ncecrupt
condition could mAvence haw the S05]
mterrupt 15 acted UpaHl.

EYMSICERD Daty Manyal

INLE frupl W3 md ling

When wing polled mrermprs, ge back (e step
i before leaving the LECETERL 527508 TOALLIE,
L case any stacked wnterrupes movec 16 whes
the firs: mterruptl was cleared. When using
hardware interrupts, the IRCH pin wall be
wsserbed apan i there are any steckeo
nlerrupts. This should cause the syswem o r=-
¢nleT the interrupk servics rourne

£-15
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S0 Tuncticaal Desenplhon
FCI Addressing

Chapter 3

PCI Functional Description

PCI Addressing

There are three types of PCl-defined address
space:

n  Clonhigoration space
= Dlemury space
m [ space

Conpfiguration space is a contiguous 2536-byt= set ol
addresses dedicated to zach "slot™ ar "stub™ on the
bus. Decoding © BE(3-0) delermines if a PCI
cwcle i intended to access configuration register
space. The IDSEL bus zignal is a chip select that
allonars gccess to the confipuration register space
only. Any atlempt Lo dveess conliguralion spece
will be ignersd unless [DEEL 15 nsserted, The igh
lowrer order address limes and byle enables woe wsal
ro seleck 2 specific E-bit repwler, The hosl prosces-
sor uses 1hes configucatien space e wmilalis the
SYMSICAnD. Figure 3-1 contains a lisrof the PO
configuraniot registers supported in the
AL R Tt P

The lower 128 bytes of thie SYMSICH604 venfigu-
culion spase held sysrem parsinecees whils the
wppet V2R bames mmagr inea the SYMMSICEQ] ajper-

aring regasters. Far all PO cyeles exeepr configura-

cicn cycles, the SYMSICEAD registers are located
on the 276-byte hlock boundary defined by the
base address assighed therugh the cnnfigaced reg-
wter. [The SYM 33CBG0 o raring registers ae
availahle in borh the upper and lower L2R-1aTe
portions of the 236-byte space select=d.

A intialization ke, eash POLJevice 15 assigued o
bage address Tin (e case of the

SYMSICAB, the upper 24 bits of The adiboess ars
vsed] for nctry accesses and DY accesses {n

SYSICES0 Data Manuel

svery accsss, The SYMS3CE60 compares Lt
wssigned base addlresses with the value on the
Adddress/Draca Ty s dogeryg e POL pdeiress phiase. 1f
Thigre is a maceh nfrhe npper 24 Itz The access s
for the SY M5 WCECD and che lowe ooder sight Bits
define the register to be accessed. A decode of
C_BLE C3-0) derernines which regisrers and ssiyar
type of access 15 to be performed.

PCI defines snetnty sppace a6 4 cobnguaws 32Tyt
iyermary address thar is shared by all system
resources, including the

SYMI3C5040, Base Address Begister One deter-
renes which 236-bste memory ares this devics w1l
OLOUPY.

PCI defines 1O space a5 4 contgueus 32 Tae 1O
address chat is shared by all system resaurces,
including the Y M TICAGH. Rase Address Register
Zera deterranes which 256 bete IO acea shas
doeviee will neenpy.

PCI Bus Commands and
Functions Supported

Pus commands indicate 1o the larget the typr of
transaciion the muster i cequesiing, Pus com-
mands are encoded on the C_PEI-07 fines dur-
i 1he addres: phase. I"CT bus commuend
encoding wnd [ypes appear o Tuble 3-1,

1he I Read command is used ba read data froom
an agent mapped in Oy address space. Al 32
address hits are decod ed.

The I'OWTite commend 15 ased (o wrile data Lo an
seenl when mapped in [0 address spuce. All 32
whcdre sy by are deccded.

-1
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The Memocoy Bead, Memory Bead Multiple, and
Memory Bead Line commmanads arg wsesd (o read
g Do o agend aapped in megnry addyess
space. All 32 address hirs are Jdecoded.

The Memooy Wrile and demory Write wod Luvel-
dute commuands wee sed 1o Weile JA L et
when mapped 1o memory address space. All 32
addrzss bits are decoded,

PCI Cache Mode

The 3¥MIICHEE suppocts The PO specifivaton
for an 8-kl Cache Line Sz teginer lagared n
PO comfiguracing apece. The Cache Line Size reg-
el provides the ability ta sznse and react to pan-
aligned addresses cocrresponding ta cache line
bopedavies. T conancrian with the Cache Line
Sire cegister, the POI commands Kead Line, Bead
tduleiple, and Write and Invalidate are cach soft-
ware coabled or disabled oo allow the user full Gex-
il:ility in using these commands.

Supporc for FCI
Cache Line Size Repsier

The SYMSICHEC supports the PCI specificatian

tor an 8-bit Cache Line Size repster io PCI conhig-
UCAMion space) i can senst and react wo non-atigned
addrssses corresponding to cache line boundaries.

Selection of Cache
Line Mize
The cache logic will select a cache line aize hased

cn the values for the barse size 1n the DRMOTIE
cegaster and the PCT Cache Line Size register.

Moie:  the BYAMZTICAGD Wl nor aurcimarically use
the value e the POT Cache Line Size
cegister az rhe cache bpe size value. [he
chap seales the value of the Cache Line Sz
cegister doswn boe the nearest hinary burae
gize allowed b the chip 2,4, F o 100,
compares this value oo the DAACHIE hurse
g1z, then selects the somallest as che value
bar the cache |ine cjze [Te Y M 5WCAGD
will vae this value for all burst daca
trapslers.

PEFLIMINARY

Alimment

The 5YMS3ICH6D uses the calculated buarst size
value 1o monior the curren sddress for alwoment
vwr Lhe coche ilos seoe, When i oot aligoed Lthe
chip dissbles bursting, allowing ondy sigle dword
tramsfers ol o ¢avhie Bne bouadacy 3 reached,
Whiea thie <l s alzoed, aesting is e-enabled it
will burst in inctemeots specifisd by 1he Cachs
Lins Suce repister a3 explansd abaove, IDthe Cache
Lute Size ¢ogisrer is qor ser (default = i, the
IMOIE st size s autamacically vused as the
cachr |ine size.

MOV

Misalipnment

The SYMFICEO will nor operare 1 a ciche
alignment mode when a MBMAOY insrmcrion is
mened and e vead and weire addresses ane differ-
et JisTagces feron rhe gearest cache Yine Bowad-
ary. Frnr example, if the read address is w2 LE apd
the write address iz 0x42F, and the cache line size
15 etght (81, the addresses are be aligoned, but they
ars nal ithe same disteocs from the oearest cachs
boundary. The read address s 1 byle from the
cachs boundary 2 20 and the write address is 17
owex [rom vhe cuche boundury U440, In this situ-

atien, Lne chip will oot align v cache boundaries
and will vperate us wo SYMSE3ICAIE

I —
Memory Wnte

and Iovahdare Command

The Memary Wote and Invalidate command is
wde=ntical ta the MemoryWrile command, except
tat it additionally guarantess 3 minimum trapster
of one complete cache line; 12, the master intends
1o wrete all byiles within the addressed cache Iine in
i singls PCIHmnsacion wnless intemupted by the
Target, This vomund reguirss implementation of
The I"C1 Cachie Line 31Ze register 30 wddress 0Ch o
I'CI conliguration space. The

SYM33C864 enablzs Memory Write and Iovali-
date vveles when bl O 1o the CTEST3 cegister
(WRIE! and bt 4 10 the I',] Command register

STMSICHA0 Data B s,
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are set Thas will conse Mornory Wris eond Tinvali-
date enrgnands ta he issued when the tollewing
condicinis are mer.

1. The CLSE b, WRIE b, and 1MC1 Confip
Commned register, n0 & inbsT T set.

2. The cache line size register Basc cenLain a
legal frarst size (2, 4, 8 or [4) valie ANDY thar
value musr be less than ar equal m che
IDMODE burss size.

3. The chip must have enough byees o che DMA
TIT'O to compiete a1 least one full cache lne
burst.

4. The chip musl be wligned te a cache line
borundary,

When theyse cornbitusns have been roer, e

ST M IICA0E wdl tssue a Wy wnd Inealidule
ot 1 sEeiod of ."r'1|:|1'|1|1':,' WoriTe caommmanad
during all PLY verite cycles.

Multiple Cache Transfers

YWhen emultiple cache lines of data bave heon
read n durmg a MMOY ostructicn Ches the
description for the RBead Multiple command),
the SYMIICBGT will issuz aWrie and Trval-
date command using the bursr siz= pecessary
1o transfer all the dutw i one trunster. For
example, if the cache line size is 4, and the chip
read n 16 dwords of data vsing a Read hMuln-
e curnmund, 1he chip will switch the buest
AlZe T I, and assue A Worire and Invaludels o
transfer all 16 dwords in one s csenership.

Latency

In accordunce with the PCI specification, fhe
chip's itency imer will be gnored when iss0img a
Wrile und Invelidate command such that when a
laleney uene-out has occureed. the SYSMS 3060
will conlinue ko transfzr up unlil a cache line
borundary At that pont, the chip will relinguish
1he bus, and finish the transfer at a later time wsing
anuther bus pwmership. If the chip s translerring
multiple cache lines it will continue w transiz:
unrd the hext cache beandwey 15 ceached.,

SYMIGEE0 Dara Manual
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I Tarpger Ketries

Lharing & Write and Tovalidare reanater, if the racger
device HAues a retry (S TP sk ne THRIYY, inds-
cating that no data was cansierred;, che
SYMSICEAD will relinguish the bus and omeneds-
ately v o finish wbe ttunsfer 26 another bus own-
ershup. The chip will issue anoth=e Wik and
Invalidute command on the next cwnersbup, o
aceordunce with the PCT specification.

PCT Tarret Nisconnect

Thuriog 3 Wreite und Invalidete tronsler, O the 1sozee
device ses o disemnest the 3YMIICHEL will
red inguish che s and insgnediarely rey ne fioash che
rranafer on anocher bus cwrnerzhip. The chip il
At issne another Wreite and Tnvalidate comtnand
on the nexr cwnershup.

Memory Eead
Linec {Command

This command is identical ta the Metmnery Bead
conmutand, excepr that it addirinnally indicates rmarg
(he naster corends ol ferch a enmaplete cache line.
Thiz coonmand is inended e e nzed iy Tk
soequential dara transiers wiere the ey s¥aTein
and the requesting master might gain some pertoc-
mance advantage by reading up o a cache line
boundary rather than a single menmory cvele . The
Frad Line Made fincrion thar exises in the previ-
ous SYMZFICEEN chips has been modified in the
SYMSICE00 10 reflect the PCI cache hine size 1ep-
1sTer spevifivauens, The functienality of the Enable
Readd Lie bi (bu 2 o BMODE? has been modi-
fiedd to muece resembles the Write and Invalidate
il 1 fecans of vendiiens that mausl be mel
hefore a Head Ling entionnsd will be wsaed, TIoa-
civet, the Read Line npoion will apecate exsctly like
rhe previoys SYMSICEXX cup: when cache
mnde has been disahled by o CLSE bt ceser o
whien certann cunditivaos exist in the chap
Cexplaioed below],
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PCI Cache Mode

The Read Line mode 15 enebled by setling bil 3 1
the DMODE cegester. IV cachie pocde bas begas <lis-
abled, Bead Lie conumands will he jssued ot
wvery tead dara coapnster, excepr ap code ferches, as
o1 previnus SYMSMHIAKX chips,

If cache mode has been enabled, a Kead Line com-
rodnd @l be jzsned on all read cycles, cxcept op
winle ferches, whet the fllowing conditions Tave
Taipd LT,

1. The CISE and Enabl= B=ad Line bits muest be

1= 9

2. The Cache Line Size regisler musl conlain &
legal bursr sizz value (2, 4, B or 16 ANT thao
value must be less than or egqual oo the
DMODE burst sse.

The nuimber of byres or be teuosferoed 31 the
ume 3 sl boundery hns besn ceachied mst
b cognal to of grearct than a fall cache lne
S1ZK,

Lal

4 Thoe chup st be aluened te oo mehe Llioe
TN TP ETRES

When these conditians have heen mer, the chip:

will igsue a Read Line command instead ofa

Mermary RBeaad during all PO read oycles. Other-

wiee, wwill 1ssue 2 normal Memery Fead com-

mand.

Moemuory Eead
Muluple Command

This command is iderocal to rhe Menuary e
cormnmand except thar it additionally indicates thar
fhe onaster may incend e fetel gmnee Mon one
cache line before disconnecting. The
SYMS3ICHA? supports PCI Read Multiple fune-
tvalilty and will issue Bead Mulbple commands
on the I'C1 bus when the Read Multipls Mode is
enabled. This mode 13 eoabled by s=ttiog bit 2 of
tbe DMODE register (EEMIP). The command wall
b ssued when certuin conditions have been mat.

I cache munle hes been snabled, a Bead Multipls
sxanacitieaed will be assued onoall read cwcles, except
ap visde ferches, when the ollowing conditions
luwes Bieein choet:

KL

EELIMINARY

1. The CLSE anod ERMI bits st be set,

The Cache Line Size pegisted ilst oo 3
legal Burst size value (2,4, B onr 167 AN that
vahie mosr be less than or equalk oo the
DMODE borse size.

a2

3. The number of byvtes 1o be transferred at the
tite & «ache undaty has heen reached ipnst
be equal ee or greacer than the TIMODE Tuorst
RITE.

4. The chip must br aligned to a cache line
boundary.

When these conditions have besn met, the chap
will issue 3 Bead Muluple command instesd of a

Memory Bead during all PCI read eyeles.

Burst Size Selection

Thie Rend Mulople coamioed resds o muliiple
cache linegs of data in a single hus owbership. The
waaher of cacle lines ta he read iz determingd by
fluz IIMOIDE barsr size bics. In ofher swords, the
chigr will swiich s nocioal eperarng bzt s1Ze e
reHecr the MSAOTIER burst size sertings for the
Read Mutriple comimand. For sxample, if the
cache line size is 4, and the DMODE borst size 15
16, the chip will switch the current burst size from
4 to 16, and ssus 3 Read Multiple. After the trans-
fer, the chup w3l then switch the burst size back to
the narmal cperatiog burst size of 4.

BEecad Multiple with Read Line Enabled
When boih the Brad Muoltiple snd Bead Line

mades have been enabled, che Read Lans com-
mand will not be 1ssued if the above conditions are
men Instead, o Read hMulbipls command will be
Bsuedd, even Lthoueh the conditions for Bead Line
huw'e veen met,

1

IFthe Bead Multiple mode is enabled and the Read
Line mode has been disabled, Kead Muoltiple coim-
mands will still be issu=d if the Fead Multiple cot.
ditiosns are met.

AYMEICEED Dara Manual
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Lnsupporred DI

Commands

PRELIMINARY

The SYMS3ICEED does ool respond 1o reserved
commands, speaial evele, dual oddrsss cvele, v
nrer g ackiewledge eoammands as aslave, Trowili

fever generaTe rhese corotamds v o omiesien.

Table 3-1; ICI Buy Cemmands aod BEEnceding Typea

PCI Functional Dasonptian
PLI Cache Modm

L_BE{3-0) Command Type Supponed a5 Masier Zupponied as Slave
(a0 Tolerrupl Acknowledge M o

(1001 Speaial Cycle ™o ot [

oaLa IO Bead Cyele s, es

ol T e Cyele T ¥ea

(W Peli] Bosced wa

010] Heserned s

Q110 Memery Head, Tes Yrs

011 Memory Write s Yrs

1000 Reseryed na

100 Reserved nia

1a1n Configvration Bead ®u ey

141 Configuraton Wine Mo e

1L0H Mebwory Read Mulople Hien B [cdelaulis o kL 140G
1101 Drual Addiess Cyele Mo B

1110 Meoory Bead Line Wi Bl (defanlis o (81D
1111 Wi [defauls 1o BT L

Memeny Write and Inealidare

SYM2ICERD Oara Manual
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Confguralion Aegizlars

Configuration Registers

The Configuration registers are acorssible only by
system BIOS dunng POI conlipuralion yles, and
ars ool avaduable te the user ot any ume, No other

cycles, muluding SCRITTS aperationy, con jocess
these registees,

The lrarer | 28 bytes hild contiguration data whils
the upper 128 bites hald the 3 M 33CES0 operat-
ing registers, which are dexcribed in Chapter Five,
“Operating Begesters,” The operating registlers can
e accessed by SCRIFPTES or the host processor,

Bluote:  the coondiguration register descriptions are
provided for peoeral informalicn only, to
indicate which PCI configuration addresses
are supportied i the SYMSICER0, Fur

detyded mbsrmation, cefer 1o the PCI

PRELIMINARY

Figure 3-1 shows the PCI conbigurarion registers
mnplemenited by the SYMIICHED. Addresses 4Ch
tarough TEh are nol defioed.

All IPCl—compliant devices, such as the

SY M ICHAD, must support the Yendor [T, Device
IDy, Cominued. aod Stamas Begisters. Support of
other PCI-compliant registers i oplionsl. In the
Y M 33CHED, tegisters 1hat are not supporied are
oot writable sod returo all zecoes when cead. Only
Lhose remisters wocd bils tha are curmenily sup-
ported by the SYMS3ICEGD are described in dus
chapirer. bot more detdiled wtormacion oo FCT
regltlers, please sde the POT Specificaticn.

Speciication,
31 ! 16} 13 i
Dhevice I]:;l = Q0000 I; Vepdor I = 1000k {1ih
bl EEa k] ‘ Command . 'EIEh_
Chnes Code = 010600K | BevID=0Xh | O8h
Not Supprrted | HeodecTyme 2 anepoy Tomer | Cache Line Sne | DOh
I Rase Address Form T 1tk
Base Addcess e (Memory) = 14h
Mot Suppered 14h
Mot Supported 1Ch
Mot Suppoesred 28k
Muor Supported 24h
Feaerved 28h
ST T Freacrved 28h
T T T hervd 30h
Ressrved 34h
Reserved 3k
Mux_Lat Iin_Canr [ " E:mﬁp: }T_i Iu'.:i:rrup[ Line 3Ch

Figure 3-1: T'CI Conhyuration Begisler Map

A Rt s sumnaried
lemory Hus 3 miporied

Dom, Aibdeney SN TER @ne gor abefTeed A0 icHiamnnodd meprrhn o e amfabilc o vl el ol semer goben ot Rerercec!

el 2l aduy miurn seewd e benl ol

5-h
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PRELIMINARY #0401 Functonal Descr phcr
o nibguration Repisters
T —— Blt 4 Write and Invalidaic Mode
Register 00h This bit, when s=t, will cuuse Memaory Wi
Vendor 11D and Invalidate cvcles v be vged vn the IMC1
Read Only bus after certain conditions have been met. For

This Keld identihes the manofactarer of the device,
Symibios Logic Vendor TD 35 1004,

Begisier 020
Decvace ID
Read Only

Thiz ficld identifies the particuler device The
SYMS3CE60 deviee [T is 00060,

I
Ecpister (Hh
Command

Read™ ne

The Command Register, tllusteated 1o Fagure 3-2,
provides coarse control over w device’s ability L
generate and respond e PCT vyeles Whoen w Zero 13
wrillen 1w thes eegster, the SYMATCEGD iz 1ogi-
cally disconnecied from the I'CI bus for all
ACCESSES eXcEpl ConlmiG [T HuuEsses.

In the S¥YMS2Ca80, baes 2, 5, 7, and 9 are noe
implemenced. Bits 10 through 15 are reserved

Bits 15-10 Beservad

Blr % SEHK Enahle
Thax it coalbdes thie SEREY driver. SERRY 45
diszalled when this bit 15 clear. The d=taule

value of this bit iz zeco. This bit and bt & muse
be set to report address parity eorors.

BiL & Enable Parity Error Respunse

This bit allows the $YM33CHA0 to detect par-
ity ecrors on the IMC] bus and repart these
ztrors to the system. Only data pacity checking
iz enabled. The SYMTFICHSD abyays generates
parity for the FCI bus.

EY¥MSICAG] Jala Wanua

miore information on these conditions, refer 1o
the seclion "Memory Writs and Iovaiidas
Command” Tir enable Wmite ancd Lovalidore
Mode, bt 0 m the CTEST 2 regler (Operai-
Oy reeislers) st alse be ser

Bit 2 Enahlc Bus Mesteriog

Thas bit controls the SYMSICEO0 S ability ra
acl a5 a masier oo the TMCT bus. A valve of 2era
disablza the device from genersiing PCT b
masler accesies, A vablae of one wllows che
SYMEICEED wr bebave as o bs mmaster. The
STYMSICREO s be a s mwsrer i order o
ierch SCRIPTS msitugtions and rranster data.

Bitl Epabk Memory Space

This bl controels the SYMSICEO S respnze
L0 MEmuTy spuce aceesses. A valnge of zepa dis-
ables the devics response. & vilue of vie allows
the SYAMS2CHGO 1y cespobd To ey sfrace
Aaveassey af The address specified hy Hase
Auldress Onps .

Bitn Epable WG Space

This bit contrals the SYMSICHMY: response
e I space accesses, A valus of sero disables
the response. A& walue of ooe allars the
SYMSICESD 1o respend Lo LD spuce pocesses
at the gddreess spectied in Base Address Leco,
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Gonfipuralton Ragisiars

naqdhah2hnais |76 (5432 [1]0] |
Reserved ; : : : !
Feserved ! . | :

Resened : i
Rasgnan ;
Reseroen i

I
i

Mot Implamerizo
SEARs Enate

' heal Mg e
; Enaalz Parity Response
i o Implementzd
f Wite and |nudidate Woce
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IMEELIMIMARY

Register (16h
~ratus
Fead™Wnte

The Stwwts Regiscer, illusteated w Figure 33, s
naed to record status infoomation tor N1 bus-
relared events.

In the SYMESICEED, Tits D ilirotsglh 4 are seserved
arnd Bars 9,60, 7, and 1] are not implemented by
the SYMAI0EA0.

Feads 1o this cegister behave oormally, Wotes ars
slightly dilfergal in Tl s cues e peser, bur ot
sl B bl 1y resel Whienever the se@isTer 1% wWr=Tag,
and rhe data in the corresponding bit locanon s a
ope. HBor inscance, co lear bt 13 and not affect any
afher Witg, write rhe value 80000 to the regiscer.

B 15 Detected Fanty Frror (Trom Slave)
1his bar will bee 521 by the 8YM33CE60 when-
ever T dgrects a data par ity errot, et if paricy
ercot handling is diabled.

Dit 14 Signaled System Ervor

This kit iz se1 whenever a dlevice azserts the

SERR s1emwl
Hi1 13 Master Abort (from Master)

Thus bit should be set by a master device when-
ever Lis ransaclivn (exsept for Spaaal Cyoie) o
tecmimate d wilh rosster-abort. All inasten
devices sTimdd sngslement this bt

Bit 12 Recvedved Tarpet Aburt (Iromn
Master)

This Bit shoualal Be ser b w master device when-
ever 115 transuctien 15 lwrmimatsd with a warget
abirn, Al roaster desness showlld mplemyor
(his b

Bits 10=-% DEVSLELS Timiog
These biws eocuile the uming of DEYSEL!.
These uey envadesd ws 56 Tor fust, 41b for
fiedim, [0k for slow, and 1L peseryed.
[hese birs are vead anly and should indicate
the slawest tane ehae s dewvice asserrs TYEWVHAELS
for apy bus comenapd exgept Conligueaciot
Read and Coanfiguration Weire, The
SYMIICAM supports Db,

STMESEARD Data Manua!

PC1 Fanctional Descripbor
Gonhpurallon Regisiers

Hit & 1)ata FMarity Heporied

Thas bt is s¢L when the {ellowing 1three condi-
rions are met; 11 The bus sgent ssseried
PERAY its=lf or observed PEREY asseried; 2
The agenot setting this bt soted as the bus mas-
ter fur the opecataon ul Which thie erod
veetigred; and ) [he Parity BErvor Bespoose iy
i e Clemrutaand regisTer 15 er.

Eegister (18h
Eevision ID
Erad Only

Thvis register specifies a dewice specific coviawn
identifier. The revision level of the 3YAMA 30RO s
locaced imche Lower nibble of this byte. The opper
nibble will b used to identify otore SYMIICHEED-
comypatibie paris.

|
Femster 09h
Class Code

Eead Only

This register 15 usad oo identify the generic tune-
rwon of the device. The upper byte of this register =
a base class code, the middle byts 15 a subclass
code, and the lower byts identifies a spreilis regis-
ter-level proprammang ioserfsce . The value of this
register s 0100000, which wdiscates 2 SCE] con-
troller,

Eegister 9Ch
Cache Line Size
Read ™ rire

Thais rexister spevifies the system vache line size in
units of 32-bit words, Cache mode 1s enabied and
disabled by the Cuche Line Size Enable (CLSE)
B, hir 7 i the DICKTL regisicr, Setliog this bit
canlses flhie SRS FUROD o align 1o cache Lok
boundarics Trefore allowing any Burstiog, exeept
during MAMOVS inowhich the read and wrice
addresses are Borsr Size hovndary miswligned, For
oore informmation an use of this regiseer, sec the
section titled "Suppart for N1 Cache Line Sige
Begister” .



PCI Tunctiorral Descnphon IFRELIMINARY
Canliguration Repstars
Eegister (Il Ezgisier 3Ch
[atency Timer Intcroupt Lioc
Recad ¥ rite Fead™ritc

The Lacency Tinggr regiscer sprecifies, i unirs of
T hus clocky, the salue of the Lacency Tioner for
this 'CI bus master. The SYM33CI60 cuppoarts
this tirmer. Al eight bits ars writable, sllowing
latency values of 0-255 PCI clocks. Lse the follow-
Ing equation 1o <alculate s oplioum Jatency value
for the 3S¥YMS33CHA;

Tatency = 2 + {Bursl Stee ™ (oprical wail states #1700

YValues gredter than oplinum are afso acceplable,

- ]
Begister 0Eh
Fleader Type

Fead Only

This register identilies the layour of byres 100
threuch IFE i1 vunhguratico spoace 3ol also
whether or oot the devige contwns imuloiple fanc-
cisins The walue of this regiscer 15 O0h.

Regisrer Lith
Base Addrass Lerp (L))
Fead "Write

Thix 32-bit register has bt 2ece bacdwirsd v ene,
Bir | 35 reserved ad 1mmst venice 4 2emo ou all
rcads, and the acher bits are vsed o map the
device to I space.

Frpister 1d4h

Buse Address One (Memory)
Erad™Wnte

This cegisrer has hie 0 hapdwired o Zeco, For

Jetailed informacion oo the operagon of thus cegis-
ter, refer oo the M1 Specificarion.

210

This pegister 8 used To SO0 LCare Dt apr Jine
rovting inkrmation. POST software will write the
routing information mto this register as it inktiates
and configures the systzm. The value 1o this regis-
1er tells which input of the system wotemupt con-
treller(s) has been vonnecied 1o the device's
inlerrupt pin, Valoes i thiz replsler are specified by
system architeciure.

I ——
Register 313h
Interropt Pin
Read Only

This tegister 12lls which intzorupt puo the desice
nses Iie value s s21 oo D1, for the INTAY syznul.

Register 3EL
Min_{ng
Bead Only

Ercpizter 2Th
Max Lat
Read Only

These registers are used o specity e desired ser-
tings for Larency Timer valuess. Min_Gor is used o
specify o long & burst period the desace needs.
BMux Latis used 10 specfy how olten the davice
n=eds to gain access to the FOIL bus. The value
specified in Lhess registers = o onits of 0.2%
mictoseconds, Values of zeco indicuate that the
device hus oo major cequirermsnts for Lhe settings
ol Latency Timers, The

SYMSICERD sers the Mm_ Got register to 08h and
the hMax Lo register 10 40k,

EYMSECASD Oata Manual



MPRELIMINARY aignal Descnabors

|
Chapter 4

Signal Descriptions

Thus chapler presents the SYMS3C260 g ontfigncation aod sual definibons vsagg Tables ad dlas-
tratiens. Fugice 4-1 35 the pln diagrarm ancl Egguee 3-2 15 o fonsticos] sienal groikping . 1he pin defi-
Liwoms e presepred gn Table 1 | cheeogh Table 4 & The SYMSIOEE0 i pig for pao corapatible with
the 8YMFI0CRIN.

LT RT IEF N Y W R

safeky.
,\__—HJ:I:I TIETOT
=111
i1 K

_________ R

Flpure 4-1: SYAMSICA60 Mo THapram

Vhe decurBfIRD sapacir arreREeRze shEH Stk L TensHmek ol o sy Eneoe e b i ol e dnetctted snle @b Fe R Coa -
e paatwry Eeteoren SO el ALY oAl Brevioe qoegieic soie odmene, Mocanese o the ke Boe of Rl cereers el ok the
EYMENTHAD, ¢ mnali-tayer M ot i geser erd proerd plizres 2 reguieed

SYMIICAED Dala Wanual a1



Rignal Cassriphos FERELIMINARY

The PCIASCE] pin definations ars organized nila
the following functional groups: Powsr and
Ground, System, AddressTrala, Ioterlues Contng,
Arbitration, Error Reporling, SCELL and Opliousl
Interface. A slash (¥) af the end of the signal oome
mdicates that the aeTive siate nocyres wien the sig-
nal s a1 a low voltuge, Whea the slash 15 absent, the
symial iz wetive s bl woltage.

There are four signal bpe definiticnes:

I Inpur, a standard input-only signal

L Toretn Pole Onucpatr, a standacd ouc-
pul driver

178 Tri-State, & bi-directional, tri-stacs

input/output pin

aTiE Suwstaped ri-srarc, an actie low
rri-zate signal owned and driven by
e and ol ane agent ar a tinwe

Table 4=1: [Fower and Grooand Mios

Symbol Fin Nb. Dazcription
Vet U 5,9,15, IE, 22, 26,  Fower sapplics to ohe FCT IO pims
32,37,4%, 87, 93,95

e 3, L&, 28, 40, %0 Pouwer sipplies o dae PCT 190 pins

Wi s, 58, &3, 64, 73 Power pupplics 1o dhe 5C8]1 bue 6D pinsg
LTI 54,77 Power supplics 1a dhe 5051 bus 1O pins
Voo a4, &1 Power supplies 1o dhe incernel logic core
Yo 1, 54 Proaver suppli#s (2 the internal Ingic oo

These g oo ecab o Vg pomeres of 05 or S Bk, A0 oy Fp e o be magsndeet 5 il

&1 SYMEACERD Data Manual



Sysiemn

Address wiid Dala

interaze Cardral

Arhitration

L Regarling
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Signa: Desenptions TELLIMINARY

Table 4-2: %Syuem Pins

Symbal Pin Ko, Typa Dazcripliom

) 1 211 1 Cloek. Clock provedas iming foc ull runsactions on the PCT bus
Bnd is ab aopar o eeecy POT derice. AD atler PCT sipbals oo
samped on e dobg edge of CLE, aond other tianog packoe-
el are defuscd wacke rasprecr or dhas edge. Tlus clock can opLon-
ally b waed as die SCEI coee clack: lunacwer, the SY A5 3ICHA0
wili ot achieve fase TS cansfer vates.

RET" 9 H Sepor Beaer foreea the PCL sequencer of cach deviee o 8 Eooarn
grate, Al o' and a'0's signals are forced 1o 8 high impedance
gtate, And All inrsean] logic s ceset The RV ionpar is svocheo-
Tuzed interoally to the rsing sdee of CLK T he L npur mowse
he achvr wrhille BST1 i5 sciive 10 properly ressr the device,

Tabje 43 Addreas and Daca Pins
Symborl Pin Mg, Type DescHplion
AT A1 97. %6, 63, [ AddifresiData. Phiraica] dword address and Jara are muliplexed
By, 9q, R, on the seme POCI pdns. Tharing the firee clack of & cfanzecdon,
by, &5, P8, ALW31-0) condein a physicol byte address, Dwring subsequern:
s, 1, 2.4, clocks, AT31- fonin data. & bus oensaction consists of an
A, ¥, K, 23, acldress phase, followed by one or more data phases O sup-
24, 25, 27, poris hoth resd and woite burses, A007-0) define the Jenst sig-
20,30, 31, nificant bave., and AN 31-24) detine the most signiticant borte,
17, 35, 14,
1M 3h 41,
42, 44, 449
C_BRE7H ;0 4R, 10, 21, TS Cammambifre Ewghle, Bus command and byte enables are mul-
2% Lplexed 0 the came 1] s, T ng the address phns.f ot a
ransucivn, O_HBEDS 0 define the bus command. Dunog the
Aura please, C BEC3-07) are vsed as byte =nables. The byle
cnabirs deteronne which byoe lanes corcy meaningfol daia.
C_BECD applics o by Jaaes O, and ©_BEA) W bybe Lane 5.

FAH 26 E Loy Parvioy is the even pavigr bit thar peotecs e AT{5L-00
aod C_BE/ 307 lnea. Duting address phase, both e addreas
and commmand bics ave covrerod. Droving date pliase, both dara
And byme coaldes are coveded.

d-4 SYMASECEA Data Manyal



FEELIMIMNAEY Zignal Dezcripians

Tubte a-4: Interface Conirel Flas

Symbol Pin Np. Type Begeripline

| E- L I 11 Ll Cvole Frawre, Cvele Frame as doven by the cluerent indsi=t 3o uwki-
cale Uie heginong abd duraion ofF an access. FRAME! is asceried
o indicare a b hlasecnon s beginnieg . While FRAME =
assecied, dara ganabfees cononoe. When FREAME! ja deacserred, the
TransuClitn 15 Uy the final dara phace or the b 15 dle

TRIW: 14 bl Tarper Rewodp Target Ready indicaccs dhe targen agent’s (seiected
device's] sbabiny oo complete the current daca phase of the cansac-
i, TEIDYY is weed with TRTYYY. A date phase is complersd an any
clock when body TREDYS and IRTFE! are sampled asserted. Dunng a
read, TRDY! indicaces duac valid data is present on ALW 31-01, [har-
ing 8 write, ir indicaces the carge 1= prepoped o scoepl data, Wit
rvoles nre psectad wntil both TRUZY? wnd TRITYS ace asseried
Ing=ther.

IR 12 TS Deiaaeer Ready, Inituiar Bready madicates dac mibaong agenr's (bos
iasperta) abilioy wo complere the current dace phase of thr Tansac-
Linee, 70w sipnal is wsod withc TREDY Y A deta phase ia complered an
awy clock wlen both [RDFYY and TRIVE! are sampled Asseroed Liuwe-
ing e wries, IRDRYY indicares thet valid daa is present oo A3 -0)
Drucmg a pead, it indicaes the masoer is prepared o aocepr dara
Wrair cycles are mserted andl boh IRLYY and TR ars asserred

cogerher,

sSTOr Ly STVE STep, Svop andicates thet de acleeed rarger 15 coquesaong the mascer
0o 3Top The CUrTent Wansaction,

DEVEELY i T W Ihepipe g Sweer. Lhece belect indicares that the doving devce has

decoded irs arddress ps dhe targer of the current access. As po inpur,
itindicares o 2 master whether any devics oo che bigs hes e
selecred,

INSEIL L I fronaleranoe Deeice Sefece. Tmibwlizaton Diovce Selece s bsed as a
Clap selece in place uf dee pppreer 34 addeess hibes during cofgues-
ot cedd Al WoiTe ahsicions.

Tahle 4=%: Arhitration Fins

——— —— e — e — —_—

Symbol Fin M. Type Descripllaon

ER) a3 o P wesr, Begquest indicaes oo e acbicer thae dhas sgenn dealrcs 10
uwse the PAOL baa, s Js B peeint-eo-paint signal. BEvery master has it
gwn BEC

L En B2 I Creawr, Grane andacares po dhe sgenr thar access o the PCI Lus Lues

Been pranced. This v a poine-o-poing signal . Every masoer bas s
own GINTY

SYMEICEED Cana Manual 4-5



Signgl Daseriplicns

PRELIMIMAERY

Table 4-5: Error Heportiog s

Symbal

Pin Ko, Tvpm

Dmscripllon

I'LERRY

5ERE:

1 &Ti5

Darey Errar. FPacity Errec mey b= pulsed active b no ageot thar
deiects a narily =cror. PERRY can b= us=d hy any ogent to agnol
daw curmuptiens. Hoaser, on detscion of & PERR pukke, the cepy-
trul resuurce may genemule a oun meskuble ink=erunl o the host
L, whach ulten imphes the system will b= vmable o continue
UPERLIOT UNcE BOTUr Prucessing 5 complele.

Spsterm Brroe Tho open druin vugpur pan s wsed (o repoct wddaness
PETICY ETTOTE,

Table 4=T: SCEI Pine

Symbal

Fin Ko,

Type

Oexcription

FULE

SD7-00,
SDP

SCTRLY

¥l

55,56, 57, 59, 60,
61, 62, 6, 65

74,72, 77,75,
TU, 81, B2, 7B, 74

I

SCRT Ciorh SCLK, i6 wsed 1o drmive 2l SCS1-relared omings The
spererl al thiz Qock is determined by dhe gpplicadon’s requiremenes;
in some Applications ¥CLEK may b2 sourced internelly from the
PO hus clack (CLED IFSCLE is incecnally sourced, then the
SCLK pin showld he ted low To gehisve Fast-20 iransfec rates
wiath the WU R 53407560, the inpui clock Eregquency must B2 douhied
e B,

SCST Dok SOET Duw includes the folbusang duie lines wnd pamgiy

sigoals: BI10T-0) (B-hil SCE] dawa bosh, and ST (SCS] doww pur-

ity e

SCAT Cortrad. AUET Comtrel imcludes the follswing signals:

S0 TN 55T phuse e, commandidarg

ST _Cw ST phose line, inputioutpg

L R ORI phase Iim:, MESEAES

SREQ Nawa hand=huke magnol mom tacget desdce

SACEY Dua handshuke mgnol imm imatelior devies

SBEY! SCAT buy wrhitrulion signul, husy

EATHN!  BCAT Amention, the inativtor is requestimg o messoge
BT phiage

SRET! SCE] by reser

EXELY SC5] buy arbictaooa 2ignal, select device

A-F

SYMIZCAE Dala Man al



Symbal

TES TN

FETCH!
2GFItK

hASTRRY
_GRIOL

Mad_
TESTOLT

IR

Fin Na.

SE

45

[y ]
]

47

Table 2-5: Additicnal Inteeface Mios

Typee

1

1%

PREIIMINARY 2ignal Descnptinns

Oeszrptlon
dest dw When this |:-i'n It drieen lowe, the 3Y M3 ACEAD conmects 2l
ImpUts @ QoM Ee an AT tree " The 505 onnerl 's.ig_'nn.l.f

arcd 4lata Hnes are ool connecied o the " aWTY iree. " The aLT ek
the "“&%T2 ice=* 15 connected! b 1he Teal Ui pln.Thl'r. allras en-
ufurlurecs 11 '.neril:r' chip r_'nnm:l:ll'i\"l!:,' and d=larmine exactily which
pins are nol properly attached. When the TESTTN pim is dnven
lowy, imternal pull-ups we= enabled oo all inpol, nuypue, and hedinec-
fniel pins, il suipoty und bidmeet ool spgnaks will be erostuied,
unck the MACY TEITOUT pin will he enahled. Connectivily can
be resr=d by dnviny one of die SYMSICR4] pans leas. The A4
JTESTOUT ain chould respond bor alzo drivisg low:

Ferchiemerad Perpoe [P0 Opaomally. whens deivesn low, indicates
that the aext bus sequesr wall b for an op code fel. Thiz pin pose-
or: up &5 A ge0eTal purpose inpur.

Masrerdieneral MMerpore 1942, Oplionally, when dreven Lins, indjcaces
that the 3T MWAS3ICHGE 15 bus masier. Tl pin powers up ws o gen-

urul plcpacae inpaul.

JII-'IHHEF_',.'AE‘.TI.'I CrantraliTast uk. This p-:i:n can he ].'rns-grumml:f] 4]
inctiata loval or syslem memory aceesses (non PET opphootione).
Tt is wlier used o test the ron nel_'Liul.-'jl:'_I,' ol e 57 WA 38BN r;:ign.uh:
|.'|r;:il|.g an: AN tnee® zidieaane. Tlhe hMC.-‘_TESTGLTT ].'r'in i amly
Araven ax Yaie Test Cut functien when the TESTTY pi:n s dinwen
Tt

Jarereypr, This signal, when sazserted low, indicaies that an inler
TUpbng cundibiin ias eecurred and that secviee s regquiced foom
e Juosr S The awrpot deors of s pio s poogramaned as either
apca draw vadn e mcenal weeak pull-ugr oz, vpTuwoally, as w wlem
pode draved. Refer oo the descrapoon of TeSHTL Beggster, b 3, foc
additional imlzrmacdo,

Ev DACHED Cafa Marual
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FRELIRINARY

Coaating Registers

Chapter 5
Operatung Registers

This section concans descriptions of all
SYMSICESD aperanng registers. Table 3-1 suns-
manzes the SYMATICHED cperating Tegister er.
Figure 5-1, 1the regtsler map, lisls remsters by opee-
ating vod confguraion addresses, The weons “sel™
and “Passert™ are wseal (o reler 1o bivs thiat are prie-
grammed Lo a binary vne. Sumilarly, the terms
MledagerT, T Celenr™ wnd “reser™ aee vued 10 reler To
Tvits that are progranuned 1o 1 hinary Zeto. Ay Tt
marked as resernved shoold abaravs Tee wregtten 1o ze-
ray mask all information read from them. Reserved
it funcuwrns may ke changed ac any time. Linless
othersise indicated, all bits in registers are acrive

hgh, thar iz, the fearre is ctalded Dy sercog The
tut. The botiom row of every regieter diagrann
showrs the default comster valuss, which are enabled
alter the chip s powered on o1 Teset.

Mate: the cnly register that the hose CPLU an
access while the Y M3ICHG0 in cxcouting
SCERITTY is che INTAT regisrer; atrcnns
to access other registers will interfere wirky
the operavon of the chap. However, ali
operaling reglskers are accessible wath

SCRIPTS. All read data i synchronized
aod stabie when presented o the 'CI bus,

Table 5-1: Operanng Regisier Addresses sopd Descriptions

Heﬁmrg,r I:'ﬂnllq

or 10 Memary  Aead’rile Labal

Adorezs o i

a0 a0 R SCHTLY

ol 8l B SCHTL:

o2 8E B SCHWTLY

o3 Wt AR SLMTLS

a4 a4 LA I

(5 K4 g SKFLR

Q) aé R ST

o7 a7 B PREG

08 RE LY S5FRE

(W1t ag P SURCT.

0 g4 R S50

(W £ 2B BN SR,

(n1 ad R DETAT

(K b Bt SETATO

n] [ HE .4 SETATI
SYILEIARD Cara Manua

Das¢riptian

SCE1 Cuntrel ¢

SCST Cuntral 1

SCS1 Cumral 2

FCH] Coneral 5

FCE] Chip 113

S5 Tranafer

HEZNT Lrestinarion 110
Creneral Earpose it
SCH1 First Byte Received
0] Qugpur Conool Latch
%051 Selecoor 1D

Fioh] Ve Centrol Lines
TIMA A S1otys

SOSE Miaous N

S05T Sangs ]

31



(perating Regislers

Memory
or /0
Address

& 3
10-113
14
1517
1B

16

1A
18
1C-1B
20

21

22

23
24-26
27
2R
27 F
W T
337
38

39

ETLN
B
ELS )R
4

41

a7

43

4

1

Ak

a7

K

A0

i

FEEI IMINARY

Table 5-1: Crperating Heglater Addeesses and Descriptions ({Contioucd)

Canlig
Memary
ar /0

21
4103
04
Uy
94
L

A1
]
a7
A%-AR
S-AF
BEd-BE3
E4-B7
B2

B4

BA

BH

i -1
(]

1

2

[k

L4

)

ik

L)

K

So

ReadWrile

E
A
AL

R
|24 o
R

R

B
A
B
R
B
RAK
@t
AR
[T
R
R
RLOR

AR
Sh
P

e

R

LA
B
B
R

Label

S5TAT2Z
D%a
I5TaT
Rpmereed
CTESTO
CTESTI
CTERIZ
ZTEST3
TEMP
D1AE
CTEST
CTESTY
CTLESTS
DBC
DM
AT
nar

| B
SCERATCHA
ChioOE
MEM
SBR
LrZHFL
ANNER
S1ENG
HILM]
SIF1D
SIETL
sLEAL
Rerseresd
nACHTL
GFCNTL
STIMLN
STIMEI

Descrlption

BRI Status 2
I'ow Strocigme Address

Interruyne Siatus

Reserved

Chip Te:a 1

LhipTect 2

Chip Tesr 3

Terapaorary S1eck.

s T

Lhip Test 4

Chip Texr S

Lhip Test &

28 Topte Coupeer

MA Comeoend

%A Mext Acbd casy for Thara
TddA SCRITFTE Paimer
A BCTIFTS Pointer Sowve
Guobery Furpose Seancdy Pad A
DAL Frlede

DIMLA Trreceupe Enable
Scrarch Byre Bogister

Lk Control

Sy cuepue of incernel pdder
S_ul Interoapr Enable &
FCE] Interoipr Enable 1
SC5H] Inrermape Stanaa 0
HOCF] Inreroapr S1amas 1
BBl Longimadine] Parity

Memory Access Control
Creners] Puarpooe Concol
S Tuwer 0

SCEI Timer |1

S RE3CAA]D Gl ManLa-



PRELIMINARY Tperating Registers

Table 3-1: O perating RRegiser Addresses and Descrptons (Condoued)

Memary  Condip

o 10 Memory  Read/Write Label Description

Aodress  or D

1A A Erx RLESFID Eespons= 1D

41t i Hezerved

447 L E FTESTD NCF] Tese 0

4] T (1 STEST: SR Tesr )

4k LF o STESTE K] Tear 2

iF CF B ETE&ETY HORT Tese 5

el ] K s3I0 L SCET Inpuare Dats Latch
51-53 Dn-D3 Beseved

54 Tt wo So00L FCE] Quepnr Dars, Lach
53-57 Ds-oe Recrrved

SE 03 E ¥OLL 8OH] Bus Dain Lines
S9-51 0B Tesprved

wi: 5F DC-IIF R SCRATCHB Gienerul Purpuss Seoracely Pad B

M IACEEE Duka Man ual L-%



Juergding Regisrars

FEELIMINARY

Mem 10 Conflg I
SOHTL? SONTI 2 ST SONTIA a0 |
GPREG SRID SXFER SCID j 04 Bt |
SECL ST SOCL SFBR : ol ki
SSTATZ SSTATI SSTATD TISTAT T Y
DSA ; 10 o
RESEFYED ISTAT 14 i
CUEST? CTESIZ | CTESTL RESEEVED | 16 &3
TEMI 10 T
CTRST# - TRSTS | -TEST4 DETFL) : 20 anr |
T TRC T Al
DNAD T Aa
DSF 20 AL
TR ST FD
SCRATCH A a4 B4
! DCHIL SBF. | DIEN i DMODE ! 18 Bk
E ADDER E ac R
i ST 1 SISTO S1EN 1 SIEND ;40 Co
GPONTL T MACNTL RESERVED SLPAR T C4
T RLSERVED | RLSFID ; STIMEL STIMED T C&
STEST? STEST2 ' STESTIL LTESTO 40 (W
LRESERYVED S1DL 50 LA
RFESERVED SODL ™ = 134
FESERVED SRTIL 5y 50
! SCRATCHH ' ]

5d

Figure 5-1! SYMASIC860 Reglatar Address Map

SY M SACAGD Gl Manu !



PREIIMINARY

[
Repizrer (W (207
SCH Conirol Zcro (5CNTLL

Eead™ rite
CETT I YT R Y R S T I TT  T
? b 5 i : ] | >
Detgu e
1 1 0 n o E q o
Bit 7 ARE! (Arbitraton mode bil 1}

Rir &

AREBY (Arbitrution mode bit 0)

ARE1  ARBG  Arbltratlon Moda

— = O O

a Simple arbioration
1 Recerved

n Reservad
1

Full arbitration, sebectiontres plecdion

Rimple Arbitration

1.

The 5T M 3ACHED vruirs [or & bus fFee
condition 10 ouour,

e wsserts SBSYY wod s SCSI 1D
rcontained 11 the SCID regster) oolo Lhe
SCEI bus, I the S5ELY signal 15 aszerted by
wnather SC81 device, thie STME2CEE0 wil]
deassert SBERYY deassert i1s 1Y and ser the
Last &cbarracnn byc (ke 5) a0 the S5 THID
FEEISEET.

Alter an arbitcatien delay, the CPLT should
read the SBDL register to <heck oo higher
priacicy 3CET IR is present. I oo higher
priarity [ bir e set, and fhe Los
Arharrarion hie is nat set, e YR S0I84G0
has w1 arbijtracicoy.

Once the SYMS3CBE60 has won
arbitcation, SSELY musl be asserted via the
SOCL for abuas clear plus 4 bus settie delay
CL.2 us) before a low Tevel selection vun be
performed.

SYMSICEGD [Jaky Mancal

Bit 5

oA rating Augistars

Full Arbitration, Selec ton/Reselection

1. The SYRSICESD wais fur w bus free
condilicon.

2 Imasserts SBSYY and s SCEL ITY (srored
rhe S0 regocee? onto the 50051 bus,

3. Ifthe SSELY sipgnial 15 asserted 1w aneher
SCST device or il the 3YM33CB00 detects
a higher priority ID, thie SYMSICHED will
denssert BEY, dessserr 135 TEY, and wanr
anii thie next wis froe sTace o 1y
arbarraciag agait.

4. The S¥YMMS3CE60 r=peats arbatracion until
il wans control of the SCST bos, When 1t
hus won, the Won Arbiimtion it 13 51
the SSTATY register, bir 2.

5. The S¥M33CE60 prdorms selection by
wssertig [he following vnta the SCST Bus;
SEELS, the wrget's ID (ztored in the SDID
register’y, and the SYMSICEQ0's ID
(stored in the SCID peister).

6. After a selection 15 compliews, the Function
Complat= bit 1= 521 1o the SISTO repsler,
hit 4.

1o 1Ew selection urne-our accites, the Selecrion
Titne-Lhu b js se1 i the S18T) register,
Taic 2.

STAHRT (Start sequence}

When this bat is e, the 3Y M5 30363 will start
the arbitration sequence ndicated by the Arbi-
tration Mode bits. The Start Sequence bit s
accessed directly in low-]evel mode; during
SCEI SCRITTS vperatiens, s bt s vorn-
trolled by the SCERIPTS processor, An arbitra-
lion sequence should oot be started if the
connected (CON] bit inth= SCXTLI cegister,
bit 4, indicates that the SYMSICHED (s aleeady
conmeled e the SCSI bus. Thas bil = euto-
matically vlearsl when the achiimtivn
sequence 1 complels, Iy sequence 1= aborled,
bit 4 i the SCHNTLI remster shoubl be
checked ro verify thar the SYMASICEAD did om
conneet to the S005] hos.

B-h



Tperaling Registars

I 4 WATN (Select with SATRY on a start

segyence}
When this bar 15 467 a0 The SYMSICROC (=
uilmarar cinde, the SA& TN signad wi]] e
asserred during S5Y M ARG selecting o a
S0°8) marger device. This is to infrm the arzet
that cthe SYAMSICEAD has a meszage o zend.
If a gelectian time-out cocurs while atempring
T select 2 rarpet device, SATH! will be deas-
serted at the sanoe time SSELS is deagsetted.
When this bt is clear the SATNY sigmal wall
ot b asseried during s«lectien, When execul-
mg T3] SCRIFTS, this bit s controlled by
ihe SCRIFTS processor, bot il may be sl
imauually i Jow Jovel cerode.

Bit 3 EP (Enable pavity checking}

When thes big s set, the 3CST data bus 15
checked for wald parity when dug s reeeped
friem the SCSI s i siliet intiatar ar razget
de. IT o pariey eccal 15 detecred, bar O of the
SISTO megister is ser apd ag interta T oy be
geperared.

If the S¥MS3CE00 5 operuling in I0EkoT
meade nnd a2 purly stror s detected, SATNY
viten aptaonsnlly be asserted, bur ol roaosfer
coenribwies 1atil the caeget shaoges phase. When
this bit is cleared, pancy errnrs are not
reported.

Bit 2 Resorved

Bitl AAT* (AsscrL SATN/ on parily crraor)

[y ]
[

When this bit is ser, the Y EII0EGD auka-
matically asserts the SATN! signal upsan detec-
sion of 8 panity error. SATRY is only asserted in
initiater mods, The SATH signal & asserted
belore deasserting SACKS dunng the byte
trwnsier with the parity error. The Enable Par-
ity Checking bit must alsa be sat tfor the
SYMSICE60 to mzsert SATN! in this manner.
A panty =mror s detected on data recerred fram
the 5C5I bus.

FRELIMINARY

If the Assert SATMNS on Paviry Ervog bir is
Clewped o The Epalle Paciey Checking b is
Sleared, 54T will not be automarically
azserred o the 30510 bus when a parity ecror iz
recessed,

Bit O TEG (Target ralke}

Thes bit deternnnes Lthe default operating rale
of the SYMM5ICS60. The user st manually
gt target o witistor cole. This can be done
using the SCRITTS language (SET TARGET
or CLEAE TARGET), When this ba is sal, the
chip 5 3 el device by default, When thes bae
1% vlearsd, the SYMEICAEGD 15 oo mimaner
device Ty defaulr.

CALTION:

Wt clus b while nor cotimsced may couse the
lugs of a selection ot reselection due To fhe chang-
g f rarget or mitiarot rales.

SYMSECRAN Dala Manual



FRELIMINARY Jdperating SegIsers

Regisrer (M1 (51)
SCSI Conrrel One (5CNTLID

Bead™¥ e
T ROE | LOE | Gk nG | W[w= | 14AR 5T
7 | b L] 3 E] z 1 -
"Hlinter
] 1] Z Z u ]

BiL7 EXC (Extea clock eycle ol data
=etup)

Weheno thas it 1= sel, an ex vlock perian of
data setup 15 achled vy eacly SCS] dac send
teansler. The extea dara serap iune can provide
additinpal system design marzan, though it wall
affcer the SOCK] transfer rates. Cleaning this bt
hisatles the cxira clock cwcle of data sstup
tinie. Setring this bit only aftects SC51 send
Cipperations.

Bit & ADB (Awsert SCS1 data hos)
When this bil 1z set, the SYM33CA60 Jrives
the contents of the SCSI Ourpnt Dhaaa Latch
Repister (SO0 nooa the SCX1 data bus.
TWhes the BYMEICRMY is an initiatar, the
S5 'O sigha] muse be Inactive to assert the
SODL contents e the 5057 bus. YWhen the
SYMABICIESD is a carger, the OS] 1O szgnal
miusr be actise for the SO0 contents o be
asserted ento the SCS51 bus. The conlents of
the SODL cepister can be asserted al snoy Lk,
even belors the 3T &S 3ICEMY s connected te
the SCS1 b, TIng Tar showld be cleared when
execuling SCSI SCRIPTS. I i mormally wsed
waly for digmoslics Esig o operntie b low
[evel mivde,

Bit 5 T¥HI* (Thisuble Huall on Marity Error
ot AN} (Target {Inly}

The IXHP it js nnly defined for carget rde.
When thas bicis cleared, the SYM I3 BS0 halts
the XCSI data transter when a pacity error s
detected or when the SATHNY sigmal 15 asserted,
I SATNS or a parity error 1s received ino the
middle of a data transfer, Lthe 5Y M 330 RS0
misy rannsfe r up ro chivee addinietal betes belors
halting v synchoenize bersreen internal ¢are

SYMSICEEDR Data MWan ual

cells. Durugg syociceaons nperatwn, the

S MEICAGD fransfers data until cthere are oo
vitcztand mp syachronows offsecs. I the
SYMSILIEADN 15 Tecerming dala, any dula Tesid-
g mthe DMA FITO (s sent oo memory
befors halting

Wohea This Tt s sot, the STYALS3CE60 doss not
Ialt the S50 transfor when SATHY or a panty
crfaf 15 received.

BiL4 CON (Cotmecred)

This bat 15 automatically s=t uny 1me the
SYMSICE0D = coonsvted by the ST bus as
an mtiatar o7 @5 A larget 10 o ser afrer rhe
SYMSICHAY steesssfully enmpletes arhatra-
L or wlien it has responded fo 2 bus initiaed
seleerion nr reseleetion. Thes bit 15 also set atter
the clnp wins sinple arbdvracinn when operat-
g lawr level noode. When this b e clear,
the 8% MS30E60 15 not connectsd Lo the SC5]
s,

The CPLU cag foree 4 connected or discon-
asetad pogaditian Ty seoing ar clearng this bit.
This fepnre would e psed prinarily durng
loaphack onode.

Bit3  RST (Assert SCST RST! slygnul}

Secting chas bit asserts the SESTY signal. The
SEET! oucput remans asserted uonld this bt s
cleared. The 23 |l= minumum assertion ime
defined 10 the SCS] specificaiion toust be
sl eur By che congeelling nuceapracesrar ar
a SCRITTS leop.

Bit 2 AESE {Assert even NOSI parlty

(fnrce bad parity))
Wliea this Bit is set, the SYRMSI0CB60 asserts
even paling. Ir forces a 5051 parioy ercor on
each byve sent o che 5051 bus Gom thie
SYMEWIEGD, IF parity checking is enabted,
thien the SY55ICAG0 checks data received far
odd pariny. This bit is used for diagnostic test-
ing and should be clear for normal operation.
It can be used (o gensTols panly Sooors Ly Lest
error handlng funciions,



Jperahrg Regislers

Bit1

- B

IARE (immediate Arhitcadon)
Scrring Thias bir causes che SCESI core on nne-
diaccly begin atharearinn oice a Bus Free phase
is detecred follewing an expecied 54281 discon-
nece. This bat 15 usetul for mulri-threaded appli-
cations. The ARB1-0 bits in SCNTLGD chould
Lz set for full achitration and selection before
setting this bit.

Arbiarrarion will Tse ce-Tried wnTil W Al that
peant, the SYRA52CAE0 will hold BEY and
SEL asserted, and wait for a select or reselect
sequence to be requested. The Immediate
Arbatration bit will be reset automatically when
the seleclion of Teseleclion SEguence 15 COTR-
pletel, or tomes <nit. Interoupes will fel asclt
ucatil after This bit is peser.

An unexpected disconnedt condition will clear
TARRE without attempting arbitration. See the
SCSI Disconnect Unexpected bit (SCHNTLZ,
bat 71 for more information oo expected versus
unexpecled disconnects,

A rinamediote arbitration segquence can be
aborted. Ficst, the Abort bt o the ISTAT regz-
wrer sheld be 520 Then one of two dungs will
crentually happen:

1. 'The Worn Arbarracicn bae (S5 TATD it 20
will be set. In this case, the [mmediace
Arbitration bt needs Lo be reset, This will
complsts the abort sequence and
disconnect the SYMIICESD from the
SCEI bus. IT1l 15 oot weceptable o g Lo
Bus Fres phase immediately following the
arbitniiion phase, o low level selection may
e pecformed insieal.

2. The abact will complete becuase the
STYMAICEN Lowes arbareution, This cun be
derected by rhe DIivgviedanre Saelsiteanen bt
heing cleaped. [he Last Arbarration Bit
(RSTATO Bit 3) shauld nox be used i
derect this cendition. Wa further acgion
needs ta he taken i thas cuse.

Eit 0

PEELIMINARY

55T (Stapt SC5] Tranzfer)

Thas Tt is aucmnacically set during SCRIPTS
execution, and should pot be used. It canaes
the SCSI core o begin a SCSI cransfer, includ-
ing SREQEACK handshaking. The deterom-
nabico of whether the transfer 15 a send or
receive iz mads according to the value written
o the I'O hit 1 SOCL. Thas bit 15 self-recet-
ting. It should not be set for low level oprra-
Hamn.

CAUTION:

Writiag o this registet while 07 connected mney
s the Loss of a selection/reselection hy reserting
the Cannoected bit.

S MSSCAGD Dala Wi



PREI IMIMNARY

]
Begisier 12 (82)
SCSI Conreol Two {(SCNTL.2Y

dperanng Reqisters

N
Register 03 (R3]
SCET Conmtol Three (SUNTLLD

Read ™ rre Read ™ tire

M. 1 R | AR = RFE 1 AFE © AFE | FFR PR | 5F7 | RWF | SeRD | PR [ Gher T ek L n
? ! PO T a U | r b v i | 3 :oF o1 iw
Jalapdkee Jabufar
: X % ] % x x x t ] : & ) : " 5

Bit 7 SIM (5051 THscanoect Unexpected) BitT K20} (Fast-20 Enable)

T buris valid (i initiaooe pnode andw, Whiet:
this vt 15 ser, the BRI core s nor expecring
the 3510 bus to 2nter the Bus Free ohase. It u
does, an unexpeceed disconnect ercor will be
generaled (see the Unexpeceed Disconnect bii
in the SIST0O pegisier, bit 23, Durog normal
SCRIPFTS mode operation, this bit 15 ser auro-
matically whenever the 5251 core 15 reselectad,
or successiully szlects anaother SCE] gevice.
The SDU it shauld be ceser with 2 reprsler
write DAFOVE GX°77F e SCNTLZ T SUNTLE,
Teefore the SOF gare cxpeets o discmiet (@
sz, oorrmalby prive to sending sn Abort.
Ayt Tag, Hus [evice Keser, Clear Quene o
Refease Recavery message, of hefore deazserr-
ing SAUK! after receiving a 12iscenneer cog-
mand ar Command Conplee ancasage.

Biis 61 Heserved

SrME3CAST Dl Manual

setting rhas Tric enabdes bast- 20 sypchtroaous
RONT ranskers in syarems that have an BOA7
cicck. The default value of this Bit 15 0.71Tus bu
showdd remain clearzd in svstemms thae bave a
4ol Iz clock.

Wher this hir i5 ser, the signal flrering petnd
Tor SEEQY aml SACEK suomatealy vhange:s
to Lo, cegaediess of e valae of the Exend
EECwACK Fileering bit in the STES'12 regis-
EET.

Bits 6-d4 SCF2-0 (Synchranous {Clock
Coenversivo Factor)

These bits select a factor by which the fire-
quency of SCLK 15 divided before bring pre-
semed 1o the synchronows SCSI contral Jogic.
They should b weittsn 10 the same value ax
the Clock Conversion Factor bits below unless
[ust SCE] operation s desiredd, See the SC5I
Transisr (BXFER) cegister description for
exarmples «of bow the SCF bits s used o cal-
citlare synchronnus teasier peciods. See the
rallc under the descriptaan of barz 7T-5 af the
SXFER cegasrer Ine (e valid combiowntuens.

Mole: 1o mugrate from a Fast SCSEI-2 syscemn with
w 0MM Lz cJosk, divide the clock by 3 faccar
uf tar or moce Lo schisve Lthe same
svnchronsas trunsler tale in 4 system with
an 20MHBEz clock.

More.  tor additiogal imterracion of s e
synchrnncas transter rate is deregimnmed,
refer to Chapter 2.

Bar 3 Beserved

5-9



Dperaling Fegis1ers

Bitz 2-0 {1CF2-0 [(Clack Ceonversion Faclor)
These bits sel=ct a factor by which the fre-
quency of SCLK 15 divided before being
presentad Lo the SCEI vore The bits are
encoded as follows, All other combinutiens are
reserved wod should aever be used. Also gote
that the synchronous portion of the SCSI o
can be run 8t 8 differeot vlock mie fue [ust
SC5IL waiog the syoclwanon s clock conversio
favtur bils Takle 502, "SC8] Clack Rares,™ an
page 10 showrs the values for the SCF and
SCF hits, and the assocwated clock dividers to
cperate at vanous $05] dock rates.

Table 3=1r HOCN] Clock Baves

Faclor

PRELIMINARY

i —————
Eemster 04 (84)
SCS] Chip I {SCIIY)

&CF2  SCH SCFD LS| Clock
CCFZ CGOF1  CCAF  Frequency [Mhz)
1] (] 1 HTLES LG -F 0
1] 0 | SCLEA 1h.87-29.50}
8] 1 a SCLKEAS 2503750
h 1 k BULKSE 17 S1-%00
1 Ll i ST E SOkh B
1 Il I AT KM TORE- B
1 1 1 Kesearved

Besereed

1 1 1
Mule- it s impocTant That these birs ke set we the
proper values Tu gllaantes that the
SYMAIICAGO peers the SOE] timings as

debined by the ANST specificarion.

Note; Tur addilioos] mivrmation oo bear the
synchronous trapsfer rate is dete=rmuned,
refer 1o Chapter 2., “Funsticnal
Dreseriprien”

Mots: 1o migrate from & Fast SCS5I-2 system with
& 408 I Lr clixck, divide 1he clock by a tactar
uf vary 01 maore to achieve the same
synchronous transfer rate in 2 systenog with
an 80MHz clock.

5-10

EeadWrile
AES ([ T T AES WE | EMLE { ENTT | ENT
B n H 4 L 2 H ; | z '
Dol
x ] o H n - 1] 3
It T Reseryved
Bits RRE {Epahle Fesponse 1o

Rezelection}
When this bit iz set, the SYMS3ICHEA0 is
enabl=d o respond to bus-initiated reselection
ar the chip IT} in che RESPID register. Mote
that the SY M 33860 will oot sutomatically
recanfipure itself to initiator mods as a result of
being reselecoed.

Hit & SRE (Enablec Responsc 1o Selecton}
When chis hit is set, the SYA 530860 is able to
respond oo bus-imtiated selection at the chip
I in the RESPTD regisler. lote thet the

CAASICE0) will oot sutematically recoofye-
urs el 1o wegsr roude ws g result of bemg
selectad,

Bit 4-3 Reserved

Bits 1~ Encoded 5YMS53ICEs Chip 5CSI ID,
hixs 2-0

These bigg are wsed 1o sare the SY M EUCEEN
etgonded SCE]LL This s che ILY wliich che
chap will assert when aghirsating for the $C35]
bues. T he 1Ts rhar the BB 30EGD will
respomid oo Wheg being selecred of reselested
are configured in the KESPILY eegasrer. The
priarity at the & possibie [Fx, in descending
order iat

Hg-est Lawsasl
oL o+ 3z 7 1

S SICHED Cata Man sl



RELIMINARY Dperating Ragisters

The SYRSWCEGD e connected 4 2 hard disw

Register 05 [45; which £an cransfer daca at 10 MBs synchra-
S5 Transfer (SXIFEE) nously, The SYM53CE607% SCLK = running
Read " e at 40 MIL. The synchronous ransler persad
s 3 Ly

T | W)W T T HE | eE e iaSFERIY 15 Dowoedd ws Tl
! E fi ; E 1 E ! o SXFFF™ = % LS5EF + EAmGE

Fefadikzz~

b q a ¥ D q o 3 SEnmd= 1a b mauzeey e o (S ¢ 105 0s

. : . . BSLF . ' WSELE e 1 s aZWHre 2515
Now: when usimg Table Indirest IO conpnands,

B 74k of abus registe will B loaded fom (Thas SCSL synchionons cage cleck s derenniuned

The IO ddang srevetire. in SCMTLY birs -4,
Nore  for additional infarmation an bow the ExaCC =1 f 5CNTLE b 715 asserten and the
symchronous transfer race 15 doermmed, SYMS3ICE60 5 sending daca.

refer to Chapter 2, “Funsticnal Ear((C = 0 if the BY M3 3060 is ceceiving dara)
Description.
AR AT "I Al e

Bils 7=5 T[Z-0 (SCSI[ Synchrvoous Toansfer oy
Pﬂi“d} SRSV Sz caesi o
Thest bics dererimine the 505 syoclranauas QLR = TR Spr iy~ e
transfer period (XTERI®; used by the
5% M 33CE6 when sending synchranaus 3051
dara in =ither mitiator or targst mode. These
bits contral the programmable drdders 1o the

FRCT w AT SN0 e eg ez

Lt o Dol 150 Spta 31 2470 seful

chup.
s ] Table 5-3: FExample Synchranaotes Tronsfer
Plute: for Past 20 SCST transters, the ideal Perlnds Far SCST-1 Transfer Raes
ranster period is 4, and 5 is acceprable. . . . . .. .
Setting che cransier period to a valos BLE1 Symeh. Syneh,
greater than 9 is not recommended. CLK CLK + YFERF Transier  Transfer
(MHz) SCNTLA PFerlad Ralg
blis 6-4 ins) (MBS
e e e e — -~ . T a 3
P2 P TRl XFEAP - 3 1 3,33
. . .. . 1 ) & L o
[ il 1] 4
&l 14 3 257 4.0
i il ] = -
e 6T -1 i 130 .55
(4] H 1] s
o |_ ] . LT l +3 9 2i5 4,43
5N 12 4 1%0 625
1 0 0 % _
2l +2 5 2LH) 3
1 1] i
40 +2 4 ZIH1 3
1 1 1] rd
AT 44 +1.% 4 154 4,27
1 1 i I -
. _ = 3333 +1.5% 4 180 9.53
The simchronous transfer perind the 43 +1 & 160 4. 24
(35 ICE60 should use when ransferring 20 +1 4 209 3
SCSI data is found as in the ollowing cxample: 16 &7 1 4

2440 317

FYMZACERD Data Manual 11



Dperating Registers PREL IMINARY

Datu In wod Duate Onur phases aoly, all uther
b riatem ransiers wilk occur asymoiro-

Table 3—4: Exampl Transfer Perloids for Fast gonsly.

ECK]1-1 and Fast-2{ Transicr Hates
o 5CS) Synch.  Synch.
oy soris FER R Lo MDS MOz MO MO0 Sybcheonoss Odst

bils &-4 {ng) (MBS} 1] ] 1] 1] -Arpnchronous
a0 1 a0 &0 0.0 0 C G 1 I
A +1 - B2 16.0 d q 1 0 Z
A +3 4 16 10.0 Y ¢ ] ! 3
b +1.5 q o0 11.41 Y ] L 0 4
R - 5 1125 988 f ! t 1 5
50 +1 4 B 12.5 0 ] 1 o b
50 11 5 10 10.0 0 1 i 1 B
40 k1 4 106 100 1 o t o B
57_50 bl 4 106 67 5,375 1 X X 1 Frserved
3131 11 4 120 H.313 1 X 1 A Feserved
25 11 4 140 8,25 R £ X Reserwed
20 11 4 200 5
+

1A.57 +1 230 1.17

It 4 Beserved

Bits 3= MOYA-3II0 [(Max RO8] symchronous
ailaet)

Thesze Tits desernhe the maximum 5081 syn-
chrrwnas oftser nzed by the XY RASYI0CRNO
when eransferming synchronous 50251 dars o
either initiacor or targer mode. The following
table describes the possible combinations and
their relationship to the synchranous data ofi-
s=t used by the SYASICTHEGD. These bits deter-
mune the SYM33CESDs method of transfer for

L2 SYMS3CEGD Dava Man Jal



MRLELIMINARY

A
Begister 06 71863
SCSI Desrination T0 (ST

Dparating Augisers

.|
egister 37 (87
Cieneral Murpose (GPREG)

Read ¥ rite Read & rice
4 RF 5 ES F.73 AF3 : FF5 chC? h! rhi5: AF3 [TELEEE FF5 k3 ! FFE crod TOApPIaD
H " N . . .
i T [H H | | K] ] ! N £ 1 = 4 1 ' 2 I H
[T Teimde
b i 1 A e a X n & &+ b L] L 1}

Riis 7-3 Heserwved

Bits 2-0 Eocoded destination 5CS] [N
Writing these bits sets the 3OS 1D af the
intended inotiator of tarpetr duning SC 3T rese-

lecuon or selection phases, respectively. When
executing SCRIFPTS, the SCRIPTS processor

writes Lhe destination SCSI 1D po thus repiscer.

Thz SCSI I is delined by the user in a
SCRIPTS SELECT or RESELECT instruc-
ieenTTue valae wricten should be the bioary-
erpeinded I17 walue.  The rieeiny of the & posa
ble ID%, i descend g onler, is;
Hgnesr lnwess
TR R 4 1 7 1 @

SYIABICASDH Data Wanual

Hiis 7-2 Hescrved

Bits 1-0 GRPIOH-GINOG (Geoeral Purposel
These bits can be progracmmed through the
CGIPFCHWTL Register to became nputs, SUpLS,
or, special fanchions, As a0 output, these pLos
can be used to cenabl= or dizable =xternal exreme-
nators. These sipnals can slso be programmed
as live mmputs and sensed through a SCRIPTE
Repister 1o Repister Move Instoaction,
CPLOCL-1 defwalt os inpuans, When vonlgzared
s LOIPFULES, o arer ol prull-uip 15 eoahlead.

B-13



aparalung: Begisters

Femarer 08 (BH)
SCSI First Byte Eeoceived (SFBED
Bead™rite

PRELIMINARY

Register OO (80}
S5C51 Oupur Control Latch (SOCL)
Read "¥nite

e B | Er | t@ | cE: | Wz | 1=l T OTE TTRra ' &Gk | = | &F. | AR | Mgz | o3 T2

. b so1 4 2 - 'L o T y 1 1 2 1 1

HTTETT S Tty

u u z v 0 i G g u G : v u o "
This register cnntling the ficsr Iye tecerved h any
asynchnonans information transter phase. Har ex- Bie * REQQ{A=sert SCST REQ sigoal)
ample. when the SYMS3CB680 is operating i imici- . - ]
atar role, this register contains the firse byte Hit 6 ACHE{Asscrt SCSEACKS slgnal)
recewved in Message In, Stams Phase, Beserved o
and Crata In. BiL s BSY (Assert SCS1 BSY/ sipnal)
Wheo a Block Move instruction s executed for a

Bit 4 SEL{Axssert SCS1 SELY <iynaul

particular phase, the first byte recened is stored n ¢ T )
this register - even f the present phase is the same -
as the last phase. The firsc wte-received value fior a Bic3 ATN(AssexT SUSI ATN shgnal)
parcicular input phase 15 not valid until atter a
MOVE instruction s execuced. Bie 2 MEG{Assert SCST MSG/ dgnal)
Thas register i alse the accumulater or repgister Bit1 CiDMAezett SCSI C D sigial)
resd-nodify-weeites with the SEFBR ws the dlestina-
Tiems- Thas allews ot restiog after un operalien Bit O IO Assert SCSIT OF sigoal)

The SFBER is ool wnitable «1a the CPLU, and there-
[zre nol by & Memory Move, [lowever. it can be
Jasuled vy SCRIFTS Read:Wrnite operutions, To
Taad the SFBE with a bare stoced io systein mema-
1, the Iere s Fiese e socved oo an il econedints
SYMEICRLD register {such v the SCRATCII ceg-
iabet], and then 1o the SFBR,

Ths reppster will ulso conlain the state of the lowsr
sight birts of the 5C5I data bus during the selection
phuse Fihe COM bt o the DCNTL register s
lear,

5-14

Thas tewisier 15 sl primanly Lar disgnos e testling
i pregarsnned IO operation, I0 s conteolled by
the SCRIFTS processet whea eXecanng SC5]
SCRIPTS. SOCL showld oy e used when wans-
feming darta via progranued IO, Sotme bis are 581
(13 ar feser (00 whet excounng SCS] SCRIFTS,
Do noor write ro the register anes the SYMS3CEL0
starrs executing nomnal 54081 50CHIF ]S,

SYMSACHA0 Dana Man val



PRELIMINARY

Repister 0A (1)
SCST Selecror T (851N

Clperatig Segstery

Kegister OB (S8
SCST Bus Conrol Tines (SBCTL)

Read Only Read Only
I e N B T I I B A I
A L 1 : 2 T £ 5 P T T 1 |
T T Temite: '
1 " " % : : £ 0 5 5 x ® :: ' . i
BitT VAL (SCS]Valid Bir} Bit?  REQ (SREQ) status)

Y%Al is assereed, the two SCSI IDs were
detected on the bus during a bus-imitiaced
selzction or reselection, and the encoded desti-
nation SCS1 ITF bits belowr ace valid. TEVAL 1=
deassected, only one [D was present ana the
conlenls of the encoded destimation TD are
meaningless.

Bite 63 Resersed

Blis 2-1 Epcoded 1lestinatinn 5C.5] I
Reading the S51EY register inumediarely atter
the 5¥YMEIMCE60 has been selected or reze-
leceed returns the binary-encoded 5C5]1 11 of
the device that perdormed the operation. These
bits are mvalid for targets that are selzceed
under the sngle mitiacer option of the SCSI-!
specification. This condition can be detzcted
by examining the YAL bil abave,

SYRLFICERD (Rt Manyil

Bi s ACK (SACE/S s1a1ns)
Bir & DSY (SESY/ slutas)
Bit 4 SLCL {SSELS statux)
Bit 3 ATN SATN/ sTatus)
Eir 2 ME0 (SN0 smtua)
Bit | {413 (SO_LY stams)
Birt 2 110 (51_0/ s1a1ns)

When read, this register retums the SC51 cantral
line status. A bit wilf be set when the corresponding
SCSI control bine is assected. These birs ars nos
latched; they are a true rzpresentation of whar is on
the 5C51 bus at the time the cegister is read. The re-
sulting read dals = synchronized befors being pre-
seoed [0 the PCI bus 10 prevent panity errors from
Daing passed o thie systean. This cegister can be
used foor diagnosncs esring or specation o1 lew leve]
eyl

a5



Cparmahing Registers

. |
Remster O (80
284 Starus (DSTAT

Read Only
FF MLFF RF : ARAT EE]] SR AF< 1 iln
h ki - | L k] I : i I
CElau g
1 [ : u u J ¥ u

Rewding this oo gaster Wil e any bis thot wee s¢t
af e rirwe tha pogisree 15 read, Do will net neees-
sarily clear the repister becavse additional incer-
Tuprs aas e pending (v SYMMSICRGH sracks
incereunts). The IIP bat in the INTAT register sl
also be cleared. DALA (ncecrupt conditions may be
individually masked through the TIEN repsler.

When performiing consecutive 8-bit reads of the
1AL, SISTO and 15T registers (in any oc-
ey, imserT a delay equivalenr o 2 OILK perinds
Lerwoen che reads ta ensure that the intemapts clear
propeely. See {hapter 2, "Funcricnal Deseoprion,™
foor more informnation on teecrapts.

BiL~ DFE {DMA FIFD cply)
Thas status bt es 2t when the DAA FITO
smpty. [t may be used Lo determune if aov data
resides i the FIFQY when un ercor vwvurs und
ap wTerrup 15 genetared. This ar s 2 pure sia
Tas bar and will tor cause an infermnapt

Eit & MIM*E (Mastey Data Parity Ervor)
Ihis bir s sec when e SYMMEICAO0 a5 4 mas
ter detects a data parity ercor, o a targer device
signals a parity =reor during a data phase. This
bat is compleccly disabled by the Master Paiity
Errar Enable tnt (hit 3 af CTRESTA).

Bit 5 BT’ (Bus faulr)
This bl 15 s¢l when a PCI bus [ault condition
is detected. A PCI bus fault can only ocour
when the SYMZ3CE60 15 bus master, A MCI
bas fanln saceurs when o cwele ends with a Bad
Buldress or Tareet Abort Copdilion,

PREIIMINARY

it & ABERT {Al-tred)
Thys hit is ser when an aborn condition oeoirs.
An abort onnudicicn ocours when a software
abort command is issued b setring Bit T of the
ISTAT register.

Bit 3 5581 (Ringlc step interrupt)
If the Single-Step Mode bit in the DCNTL
regster 15 5ot this bit will be set and an imter-

rupt g=nrerated after successful sxecution of
cuch SCRIPTS instructivo,

Bit 2 SIR (SCRITTS intertupr

insitrwedon received)
Thas status bir is set whenever an Intermupr
mscructon is evaluated as true.

Bit1 Reserved

BiLo IEID (Illegal insiruction deterted)
This stamiz bir is et any time an ilegal insrmoc-
tion is derecced, whether the SYMS30360 2
aperating n sungle-step mode or automatically

exrouing SCST SCRIPTS. This bat wall also be

set f one of the llowing condilions oeours:

i. [fthe SYMS3CR60 is executing a Wait
isconnect instraction and the ECEI RED)
line 15 azsarted wathout 2 disconnect
JCCUITIOR.

2. If a Move, Chained Move, or Memory
Move commend wilh a by count of z2ro
5 Tetched,

1. Ifa Loadistore ety addeess maps buack.
o chip regasrer space,

STYMEICEED Data Man uzl



PRELIIMINARY

Register 0D (812

SCSI Status Loero (SNTALID)
F.cad Only
Ik oL auF AP oa, I ik BT IR
H : 4 5 3 1 ko 1 |
Hildn Fezr
o | : : o 1
it 7 ILF {SII¥L full)

Thas bit 15 sef when the SCSI Inpul Duta Lulch
register (SIDLY contiuins duta, Dutw 15 raoy-
Ferred from the SGST bus 1o the SCSI [npul
Dty Latch rewister belors being ssat e the
[rlA FIFQ and Mo fo e bost bos, The
SIDL vegester coprains SCEI daa reacived
wsyochimned sly. Syochrororus dada receiredd
does 1ol Aew theovigh s vegisier.

Bit & ORF (SODR {full)
This bit i5 set when the SCS] Output Crata
Repister (50K, 1 hidden buifer register
which iz nor accessible) contains data. The
SODE register i= wsed by the S5CS] logic as a
second storage registsr when sendioe duly svo-
vhronuvuwsly, I vanoor be rewd or wriilen by the
user, This bit vun be used 1o determine boe
many byles reside in the chiap wihsn wo erooc
LTS

Bit5  OLF (SO0L Full}
This bit is set when SCS! Ourput Daca Lach
(501 containg data. The SO regweer is
the interface between the DA logic and the
SCSI tus. In synchronouws mode, data is trans-
lerred from the host bus to the SO regiseer,
unid theo e the SC5] Ouipul Duty Fepster
(SODER, o dden bulfer register which 15 not
sccessible) before bring sent o the SC5T tas.
In asvnchronous mode. data = transferced
om she bost bus (o 1he SODL register, and
theo wy the STS1 s, The SODE bulfer regis-
fer s caof Wsed for asyouhooneus waoskers, Ths
bt can Tee wsed to deteroinie bow oy brles
cesile o thie chip wheo so ecoot U,

SYISELRSN [Jaky Manws|

(perafing RegStar

Bit 4 Al (Arbitralion in progress)
Arbitration o Progress (AIT = 1) indicates thut
e SYMMSICEA0 has detected o Bus Free con-
dirien, sssecied B3, and assectad s 30E5 1Y
ot Tle 3051 bus.,

Bit 3 [{A {Lnst arbicaton)
When ser, LA indicates that the
SYMS 3360 has detected 2 bus free condi-
tion, arbitcated for the 5C5T bus, and lost arbi-
tration due 1o anether SC8T devtics wsserting
the SEL signal.

Bz WOA (Won arblorution)
When set, WO mdicates that the
SYMOICHEAD hus derecred w Bus Free consde-
t1an, sobitrated fur the SCST bus and won urbe-
tratien The arbitretion mode selecied 1o the
SCHTLA regisrer s e fall achircarien and
selecrioit for thas it 1o he e,

Bit 1 RET/ (SUS1 BN/ signal)
This hit tepares the cureent status of the 5081
R&T! signal, and the SEST bit (bit 6] in the
ISTAT regisezr.

it S {SCSIESDPY parity signal)

Thus bit cepresents the active high curtent sta-
tus of the SCSI ST panty siemal.

817



operiting Registers

—————r——
Reger OE (81
SCST Sratus One (S5TATI)

Fead Only
TS 7 Fel FFI | APl | MER | o T4
¥ 5 e L 3 H | | D
|t 1] 0
n 1 ) a ] X ] ¥

Bits T=4 FF3-FF0 (FIFD flags)

FRS P2 PR FR0 e mihe
n a Q 1l Q
a i Q | 1
1] L L L] 2
a i 1 | 3
Q 1 Q L L |
L 1 0 | 5
(¥ L [ 1] L]
[k 1 1 1 1
1 1l il 1] |

4

[

i

Py

These Tour bits define the number of bytes Lhae
aarrently resade m che SYMS2CE600's RCSK]
syaelretciss dary FIFO. These Bin ace 0ot
latehed and chey @il changes 85 datn maves
throngh rhe FIFEQL Because the FIECY caty anly

hold nine hytes, valwes over nine will noo oocar.

Bit 3 S01L {Laiched SCK[ parity)
This kit reflects rthe 085 pacioy sighal
(S, corresponding to the data latched i
the SCSI Input Data Iatch register (SIFH ). Tt
changes when a new hyte iz latched into rhe
SIDCL register. This bit is actme high, in oter
words, it 15 st when the paricy sjgnal 15 acrive.

11

PRELIMINARY

Bitrz  MSEG (SCS] MSG! signal
Rit1 G (SCS]C_D signal)
Bitn [ {Hl’l.!i-l 1 o signal}

These SCEI phase status bics are Jatched on the as-
serting edge of SREQY when aperating in cither ini-
tiacar of rarget mode. These bits are see when the
cormesponding signal ks active. They are useful
when operating o low level mode.

SYMEICREL Data Manuai



FHRELIMINARY

Pegiseer OIF (BED
SCSI States Two (SSTATZ)

(Bead Only)
TN | PLS | wiE o A6 ; RLG | RES | WRC WG
| T [ “ ¢ 1 2 . H -
Lelfaifas
[ 1 1 E % % B3

Hiis 7=} Hesorved

Bir | L.NDSC  (last DHsconococt}
This bit 15 used in conmjunctien wich the Lion-
neceed (COMNG bit o SCWTILL Tt allases the
user to deteci the case iy which a targst device
disconmnects, and then somes 5081 device
sefeces or reseleces the SY M FICEED. If the
Connected bt is asserted and tne 113507 ot
HusETLEL, b discennest has oceurced, Tios b iz
st When rhe Counected bit m SN TED s
Clear 1TThis bac s clearod when a Blck Maove
W EATLS T ] e X Tes Wil Che Coonecled bitm
SOMTTT.T i .

RiL 0 Reserved

BYMIICERD Daka Manual

Operaung Reqistars

RHegiseers 10-13 (90-93)

Data strocture Address (DA

Erad W nte

TTis 3Z2-bir register onncans fhe base address used
ter all table ndarect caleviations. The 135A regiscer
iz usually leaded prior v staming an IOk but i 1s
passible for w SCRITTS Memory Move to woad the
D54 during the 160,

Dhunine any Memon-1o-Memory Move operanon,
1be contents of this regiscer are preserved. [he
power-up value of this register 15 inderermninate.

LB



Caeralirg Repsiets FREELIMINARY

Rezister 144 (940
Imterrupt Status (ISTATY

({ Bead W e
i RENT [ SRET [ SGR U OS[W [ TOR [ N i me
L2 ' R L H T
Neln bz
a n : ] o 1

Thas 15 the only regisier that can be accessed by the
hest CPU whale the SYRMS3CH00 15 sxeculing
SCERIFTS pachoeuc incgrfering in the aperaging of
the SYM33CE000 I mus be wsed 1o pall S oirer-
rups af hedware arermapes are dizabled. There
Ay be stacked incermapts pending read this regis-
ter atter servicing in inteomupt to check for stacked
interrupts. For more information on intertupt han-
dling refer to Chapter 2, “Funclional Description.™

EiL " ARBRT {Abort vperation)
Serting 1his bet aborws the current operation
bring executsd by the SYMS3CH0, IF this bt
is sel and an inferoupt s received, resen this B
bufore rendinge the DETAT reglster o preven
Turther abarted wrerrupts o baog gener-
ateel The sequence ta abort any areranon (s:

o Setchus b
2. Wi fow @ inCeorupe.
3. EBezad the TSTAT cegiscer.

4. [Frbe %CS] Tnmertugy Pegding it s s,
then read the SIS TG or SIST1 register w
determine the causs of the 5051 Interrupc
and o back to btep 2.

5. IMthe 3CSI Interrupl Fending it 15 clear,
aphed the DIMA Interrupt Pending biw s 51,
then swrite 00T valoe to thas register.

f. Baewd the DSTAT repister wo verily the
aharoed wreerwpt aiwl oo see i iny other
incerrupring cotditions ave oceureed,

220

BiL & SRST (Solware rescl)

Sewioe this bl resets the SYMSICHSD, All
UTRECATLONE TeRsiars are cleatwl to thet defpult
vialves aod all 3C5] speoals are deasserted. Se1-
tiing s bit daes nor cagse che SCELRETY sig-
nal re: be azserted. This eeset will huet cleay rhe
LI Mode i o aby of the FOT eqnfiguracon
reg1srers. This bit is nor self-clearitg; ir ronasr e
cleared to clear the reser condicion Ca hardware
reset will also clear thas bit)h.

Bir 5 S1GT (Signal proccss)

SIGF 15 2 B bt that can be written ac any
tms, sod plled and reset vien CTESTZ,. The
SIGE T gat be gsed in VACIOUS ways To pass 4
tag 1o o from 2 faaning SCRIFUS stoage
1.

The only SCRIFTS nstruction directly
affzceed by the 516 bt s Wit For Selaction”
Reselection. Seung this bt causes 1hat
mstruslion o jump Gy the alteroats address
urmrsdintely, The wmstructions o the wlieroate
ity addeess should check the srams of S[GE
1 Jetermine the caase of thie atp. The SIGEP
bir 1reay be used ac apy rime and is oor
cesepicted oa the wain hor selecriond rescleckpon
coadition.

BiL 3 S5EM (Semuphore)

Thas bit can be set by the SCRIPTS pracessar
using a SCRIPTS remister wriks instructian.
The bil muay alsi be se1 by uo external proces-
sor while the STMS3ICHEH 15 exzcuting a
SCRITTS vpemauen. Thas bit enables Lhe
SYMSICS60 to potifr an external processar of
g predennsd condition whiles SCRIPTS are
¢Unoing. The exlerpal provessor may ulso
nanfy the SYMIICEED of 3 predefined vomdi-
tinn aned the SCRIPTS processor )y ke
action while SCRIFLE are execunng.

STMSICAED Cana Manual



FRELIMINARY

Bli 3 CON (Conpected)

This hit s aumitatically sec any rime the
SYMARICHSD is conneceed to the $C81 bus as
an snatiator or as 4 cacget. It will be set after
successfully compleung selecuon or when the
SYMSICH6T has responded to a bus-milated
selection or reselection. It will also be set after
the SYMSICHGD wins arhiatoation wheo aper-
it i Jow leve] ronode, Wheon thas Tt s clear,
the SYMSICHGE {5 1107 comnecred 1o rhe 50251
s,

Bit 2 INTE {[nterropt on the Fly)

Tlus hit 35 asgecred Ty an INTELY insrruction
during SCRIFTS execurion. SCRIPTS pro-
grams will not halt when the inrecrupr cocors.
This bir can be used to nonfy a secvice routine,
running an the enain processor while the
SCRIFTS procsssor is still execucing a
SCEIFTS program. If 1this bt is set, when the
I5TAT register 15 read U will oot sutematically
be clewred, To <Jear this bit, 11 must be wrilten
s 5 one, The meset operation 15 self-clearing,

Mote:  if the TS TE hit is aet but S or I3IF is not

set, do not attempt to read the other chap
status registers. An nterrupt-po-che-fy
nterrupt must be cleared before serviowng
any other imlerruprs Indicated by 511° or
DI

Mote: thiz hit et be weritren ro one 30 opdes To

clear ic after it has been ser.

SYMESCRSE Data Manual

Operaung Fegiste S

Bt i SIT* (5CS] loterrapt pendlng}

Thiz srarug bit is5 ser when ano interoopr <omd-
tion 2 detected inthe SCST partien of the
SYMS3C860. The following condibans sill
cause a SCSI mmterrupt.

= N phaze mismatch acours Jmitiamar medc)
ot SATH! beconnes actise [target muode)

» An wrbatoniion segquence comnplelss

» A selection or reselsction lime-out ocours
= [he BYRSTOEAD was sejecred

s The 3¥YMSIC860 was reselected

w A BUS] Erass effor 0oeurs

» An unexpected dizvennect sooars

v o SCE] reset accurs

r A pariay eoror 15 derecred

s The handshake-to-handshake bmer is

expired
w [hegeneral purpose timer is expired

To determine exaclly which conditions)
caused 1he wietrupt, read the SISTO and
SISTL revisters,

Hitn DIF {LDJMA Inteyrupt pending)

TIas srarus 1ar 15 ser when 5o mterodpl eodi-
o 3 Jeteeted o the DIMA poctivn of the
SY MBI e follewriog coaditions will

cause 3 DA&LA interrupt.

s ATPCI panty erruc 15 detectad
= A bus fault s derected

o An abort vendition = detecied

0 SCRIFTS instruction = execured in
engle-step mode

A SCRIFTS ioreraupn sosToictivon 1t
exccLle

n AN illegal instruction i dereceed

To derermiine exactly which condirions)
caused the interrupt, coad rhe IFSTAT mogister,

B2



dperaticy Regisiers

IRegister 18 [98)
Chip Test Zero (CTESTO}
Read W rire

Thas was a general purpose ceadwribs register in
previows SYMIICEX XK family chups, Although it s
stil] & readfsole regisler, Symbios ceserves the oght
1o use these bis for Tueture 53CEXE fumily «n-
heocerments.

FRELIMINARY

.|
Register 19 (997

Chip Test One (CTESTL)
Eead Only

TS | D | FW ='.m-! Rz | FI2 FFLT | FFID
- l i 4 7 3 2 1!
CofrifEan
1 1 ' 1 ] 1 [ |

Bitz T-4 FMTM-0 (Bvte emipty in DMA FIFO)
These bits pdeyafy the boreon byres in the
13MA FIFO rhart are empry. Each it corpe-
sponds o 2 byte lane in the I2AA FIFO. oy
examphe, if byte lane three i empoy, then
TFAATY will be cet. Since the FMT fags indi-
care the status of bytes at the bottem of the
FIFO, f all FMT bats are set, the DA FIFO

IS CIMpLY.

Bitx 3-0 FFL3-0 {Ovte full in DM A FIFFOY
These stutus bits wlentily the (op byes 1o the
DMA FIFO that are full, Each bit cormesponds
to 3 byle lane 1o the DMA FIFO, For example,
U Iryte lane rhiees is foll then FELS will be ser,
Since the FFL Aags indicate rhe stanss of bytes
ar the tap af the FIFL, jirall FF1. bits ape ger,
the IDMA FIFOY s fall.

SYMEICHGD Data b Lo




PRELIMINARY Dpeeating Registars

I — Bir ? TED) (5058 orue end ol process)
Kegisrer LA (BA) This bat indicates the stamus of thl:I.
Chip Test Two (CTESTZY 5% M55CE60' internal TECH® signal. The
Read Only TECO cignai acknowledyes the completion of
i - - = r - it Transier theewgh the SOCSI porion of the
Sl Il IO N [;ﬁ bt DALk SV MS ICEH]. Whicn this bir ix ser, TROP is
T Alfns ! active. Whices This Lar 15 clear, TECH? 15 mnactive.
n q % K b q : .
REir 1 MREQ (Data request status)
Bit 7 DDIR {Data transier divectlon) This bat indicates che starus of the
Thix status bil wdsale: which dorection datw is SYMSICEADS interna Data Bequast suznal
being trunsferred. When this bit s 521, the Jala (DREECY) . %hen this bit 15 sec, TPREQ) is actiee.
will be transleroed Tooms thie SCST bus 1o the When this bit is clear, DREG 15 inactive.

BucasT ks, Wleen vhus ban i leare, dis laci will be
ceansterted irmn the host bus ta rhe 5051 bos. Bt ¢ DACK (Drata ackoowledge status)
Thit bat incdiszale s the sTwias ol the

Bit & SEGL? (Rignal process) STYMS3CEAIS nternal Duty Acknowl=dps <ig-
“This hit is a copy of tThe STCFP hir in the ISTAT nyl (DACES . When this bit 15 set. DACK! i«
ceziseer (bic 5. The 510G it 15 used to signal 2 aetive. When this bt s clear, DACES 15
mnnmng SCRIFTS mstruction, When this reg- Active.
tgter 1s read, the SIGP bil in the ISTAT reguster
iz cleared.

Bit 5 CIO (Configured as 14))
This bt i defined as the Configuraton O
Enal:le Stanis b Ths tead-anly ot mdicancs
U the chip s curcently enabled 5 IO space.

Mots;r bueth bils 4 wvod 5 may be se1 il the <hip
dual-mmapped.

Rit 4 CM iConfiguared as memary)
Thias taig 45 defined as the eonfgueatioon -
ary enable sratus b This read-ngly bir gadi-
cares if the chip s currently enahled as
TOEMOTY APace.

slege: Tl Dins 4 acd 5 rowd e ser lf Lthe chip s
dlial-misppedl.

Bit 3 Beserved

SYMSICEED Dara Manual §-23



Sparaling Repisers

Biegigwer 1B (9B
Chip Test Three (CTLESTS
Redd Wrie

FPRELIMINARY

i u1 uz W v ': L+ I 1] L/E .
! ! 3 a i ! a : N
RIIFIII-TEY
¥ ¥ X i il | il

Bits T-4 V3-¥0 {Chip revision level)

These bits ifenuly the chip revision level for

SUTWALE RICPaseEs

Rit3  FLF {Flush 1XMA FIE(}}
When thiz bit is set, data residing in the IMWA
FI¥LY is ranaferred to memary, starring ar rhe

adgdress m the DRAT register. | e internal
T AANTE signal, controlled by the CTHESTS

register. determines the dicection of the trans-

for This bit 15 ol s=If clearing; cnce the

Y MI3ICEL) hus sucoessifully translerred the

dury, 1bs bit should be res=t.

Fote: palling of FIFO Hags is aliowsd daring

flush aperations.

Bir 2 CLF iClkar DA FIFQ}

When this ot is set, all daws pownters for Lhe

DA FIFO e cleared, Any data i the FIFO

it lese, Tluis bae amtaciadisally resets aiter the
EYMSIOCROD havs successfully cleared the
apprapriare FIECY pointers and reglsias.

Nole. 1ihas bit does not clear the data yasible ac che

brm of the FIFD.

Bic i EFM {Fetch pin mnde)
When set, thie bit canses the FETCH! pip o
deassert during indorect and table indirece read
pperaticns. FETCIL will only be active during
the op code portion of an instruction fetch.
Thas allows SCRIFTS 1a be stored n a PROM
whil: data tables are stored i BEAM .

If thae bit 19 not set, BETOHS weill e assorred
tor all bus cycles during mstruceion fetches.

Bl {r WRIE (Write and Invalidare Enable)
Thas b, when ==t, causes Memory Weite and
Imtulidale commands o be issued on the PCT
bty after cectan coendilien: have bean met,
These onpditings are desceibed 1o mote detad
in Chapter 5.

SYMEICA] Deta Manuy



PRELIMINARY

Registers 1C-1F (90-9T7)

Temporary ([ TEMPY

EeadMe e

Thus 3E-hit regasrep stares the Renin wasnicoan
address pointer from the Call instructir The ad-
dress pointer stored i this cegister 15 Joaded nto
the ISP register when a Beturn instruction 15 oxe-
ruted. Thes address points 1o the next mstoicton 1o

b execules]. Do oot write to this ceglster whils the
STYMSICH? 15 executing SCRITTS.

uring any Meennrye-oo-Besmory Move nperanci,
the ceurcnes of this register are preacoved. 'Lhe
power-up value of this register is indstermmate.

SYMSICHSN Mara Manyal

oaerating Registers

Register 20 (ALY
DA FITFO [DIFIFO;

Brad ¥t

MES | GoE  Dav ] 00w | 0= | 052 | d0T Ty B0
o Aol 1 a | 7 L 'R
L 1 1 1

Tl

n | b a : ] : n
a7 Reserved

Bis 6=0 BO-BOU (Byle offset counter)
These bits indicate the sameount of data ir@Ens-
ferred betvreen the SCSI cure and the DMMA
cort. I iy be nzed ro deterim e the oumber
of bivies e the DA FIFO when ao meccupt
aueirs. Thiese bits ace unstable while dua w
e cranskeroed Dotween The oW Sores, noee
b chop has spopped ransferring dara, these
s are scable.

Sinve the DEITCY cegisrer oo s Mhe number
ol byles trunsfemed between the DA core
and the 5081 core, and the 1B 1egister
coetits the manber of eyes ransferred across
fle hose bas, the differenos bhenmsecn These o
counters represents the number of bytes
rernauung i the Idbia F1EC).

The Tollowing stepr will determins how muny
bytes are Lleit in cthe DMA FIF O when an eroor
uelizs, tegnrdless of tie dicestion of the twns-
{1

1  Subtract the seven lewst sigraficant bits of
the DB register rom the 7-bit value of
the DEITC cegister.

Z. AMDI 1he resalt with 7Fh [ior 3 byte count
between sero and 94,

Morz:  to caloulate the toral omiber of hytes in
Bocl the 1784 FEHQ and SCET logiv, e
the section an (daca Parhe in Chaprer Tian,

“Functional Description”



Cparating Sogisiers PRELIMINARY

Remister 21 (Al)
Chip Test Four (CTEST 4

Eead Wnote
THEE | WD 2501 SPTW | memEL o CE2 TR T
T E £ E c i o D
faln T
1] - I n [ o o] n

Bic T EBDIS (Burst IHsable)

When zeL, this bit will cavse the SYM33CH60
to perform back to back cvcles for all rransfers,
When reset, the SYMS3C8600 parferms back
ra buck (runsfers for op code Teiches and st
transfers For data igoves. The hamdliag of ap
codde ferches is dependent o the secring of rhe
Burst Chp Cuale Fetcly it o che DNAQDE g

15TEL,

Bit a ZMaOI} (High impedance mode)
Setting this bit csuses the SYMIICEAD to
piace all curput and hidireoriomal pits inta a
high-immpedance state. In order to cead data aut
of the SYM33C860, this b st be cleared,
This bit 15 intended for board-Level testing only.
Do mm sel this bil dudng nocmal sysiem sper-
atiea.,

Bir 5 Z50 (SCSI Data ITigh Impedance)
Sermng ths b cavses the SYMSICHED (a
plave the SCS1 data bus SDT-00 und the par-
ny hae (3D a0 2 ugh-mapedance siate. In
avcler e transfer datw on the SC5I buos, this b
st e Clepred.

Hit 4 SHIM (Shadow Regiater Tast Moda)
Setting this bir allowrs access to the shadow reg-
isters used by Mermory-ta-Mennopey Mo
operations. When thas it is sex, register
accesses to the TEMI® and DESA regasters are
directed o the shedow comes STEMD
[(Sludow TEMT wod SDEA [Shadow DSAY.
Tt registers are shadowed L prevent them
from being sversotten during a Memary-to-
Memary Move operation. The DSA and

TEMI? registers contan the base address used

b-26

Bit

for table indirect calculations, sod the addre=ss
powter (T g call or sluro mstrucion, respes-
Lrely This bit s mmiended fur manufaciuriog
ciagmaostivs anly aodl sluoald oor be g2 diringr
coczoal aperalions,

3 MDIEE (Master Paricy Ertor Enable)
Senng this Bic cnables patity cheskiog during
enascer dara phases. & parity ergar duariag a s
enazret read is derected by the SYMSIRAD. A
parity £Iror duning i bbus mascer write 15
detected by the carget, and the Y M3 3AA0 is
informed of the ercor by the FEREY pin being
asserted by the target. When this bit s ceset,
the SYMSICESD will oot ioterrupt U & master
paly £rror ocours, Thas bl is resel al poser
up.

Bits 2-0 FIILZ-FILO (FIFO byte control}

FBL2 FALY  FBLD g::l';':f Ping

2 X X Diizabled  ma

1 ] L] [} L r-0;

T T 1155
] 1 1 2 I[2:23-18)
L 1 i i | 3121

Theee hits steet the contents of the CTESTA
registar to the appropriate byte lane of the 32-
bit T F1FCL IF the FBL.Z hit is set, then
TEL] and FRLO determine which at four hyte
lame=s cam be read or written. When cleared, the
byts tane read or written i= determined by the
currsnt contents of the DNAD and PBC regis-
ters, Each of the lour bytes 1hat make up the
32-bae DMA FIFO can be accessed by writing
these bits 1o the proper value, For normal
vpenitivo, FBL2 tnust egquul zece,

SYMSICSED Dala. Manual



PRELIMINARY

i —
Register 22 [A2)
Chip Test Five [(CTESTA]

Dpzrating Registars

Register 23 (AS]
Chup Test Six {CTERTEH)

Read ¥ rite Regd "W rite
RICE | EWLE | %5 | WaGH | DO | RS TE 1 R TR T [ 1FE | e 5] oFs TFl ET
1 B B M ] » ] . ; oo I} 1 A ' bl
. 1 L 1 1
el NHAETEE)
] ] 1 g g X L L i i " " u : o
Bit 7 ADCK {{Clock address incremicnior) Hits 7-0 LDXET-DIIED (1A EF1FCH

Setring this bit increments the address poincer
conrained in the IINAID register. The IDKALD
cegisrar 15 incremented based oo the DINATD
cant=nls and the current DBC value. Thas it
autrmatically clears wself aller inceemenling
th: DNAD repisier,

Bit 6 BBLK {Clock byte counter)
Setiing This bar decregients the byrc connt con
tained i the 24-hit 1XRC regiscer. It 5 decge-
mented based on che 1JBOC cantenes 2ad the
current 1PN ATY value. This har aaranacsa by
clears icsell afrer decrementiong the 13802 12g35-

ter.
Bit s Eeserved
Bit 4 MASE (Master contral for se1 or

resef pulses)
This bir contrals the aperaiion of b 3 When
Thiis bair iz ser, bl 3 assecrs the correspondine
sigoals When this bic is coset, Inm 2 deasserts
the carrespnndiog signals. Thas Tt and b 3

should net he changed in the saeme wege cwgls.

BiL3 DDIR (DMA dirccdon)
Setting this bit eicher aszerts or deasserts e
nterna! DA Write (DAY dicection siz-
nal depending oo the current stacus of the
MASE bat 1n this registzr. Asserting the
DHAAYR sipmal imilicates that data will be
teanstereed Ioom the 5C51 bus Lo 1he host bue.
Depsserting the DMATRE signal transtzrs data
[ the Bost bus o the SCST bus.

Biis 2-0 Hemerved

aYMEICRAL Data Manual

Wricing to rbas regiscer writes dact oo e
apprapriare byte lane of the IYMA FIFQ as
determined by the FRL. bi toothe (CTESE TS
reqizeer. Brading thas register unloads daca
from the apprepriate byte lane of the DAA
FIFO as determined by the FEL bats in the
CTESTS register. Diata written to the FIT) g
ioaded mto the top of the FTFQ. Dhaka read our
of the FIF G 15 tuken from the baem, To pre-
venr IIAMA data from beng catiupled, v tee-
wtee shomald par e accessed helre staciing oo
restarting SCRIFTS aperation. Fhos register
shonld coly be weirten when resting 1he DMA
FIFO waing che CTES T fegister, Weites s
chis regueier while the tesr mode s oor eaatled
will heve unexpecoed resuics.



Upa-abing Registers

Begisters 24-20 (A4-A85)
DA Byie Coumner (DBC?
BaadWnite

This 24-bac regiscer determanes che number af beoes
to be transtemred 1o a Block Mowve mnstraction.
Whal= cending data to the SOC8T bus, the counter 12
decremented as data s moved into e DA TIERO
from memory. While receving dala from the SC5]
bus, the counter 15 dectemented as cduta s wollen
L mesnury from the SYMS3ACSE6], The DRC
vielinitey 15 decrentented each o that alao 15 (ruos-
Eervend oo rhee POT Bos. It 35 decegamenrad by an
ArIAC eouea] o che pumber of Tytes il wers
transferred.

The amnsiroern ondtabee of bytes that can be trens-
ferred in any one Block Move vomomand 15
16,977,215 bvtes, The mmxunum wulue thatl van be
Togded inen the DBL cegisrer 38 FEFFFEIL IF the
insTruction is 3 Block Move and a salue of 0ODDOOR
13 loaded woeo the IXBO register, an dlegal instroe-
tion neertupe will occur if the SYMA30E60 is noc
in targst role, Command phase.

The DB register 5 alse wsed o hald thie lepst sig-

mufcant 24 ez af the farst dwnpd nf 2 SCRIPTS

ferch, and 1o held the offser valoe during taltls cdis

rect [0 SCFEIPTS. [For s complete d=scnpoon, iee
Chaprer Bik, “Instraction Setr of the 10 Proges

sor.” The power-up value of this register 3% mderg -

Imnate

PRELIMIMNARY

Bemsier 27 (AT

DMA Command {DOCMD

FeadWrite

1his A-bar register decsrmines fhe nstruciion for
the %YM TR oo cxecure. |his regisoer has o dif-
ferene tormat for each nscraction. For a complee

descopruen, ses Chapter Six, "Instmaction Ser of
the IO Processor.™

SYMEICERD Daky Mangal



PEELIMINARY

Repsters 28-21 (AS-AR)
TORA Wenr Address (DINAD
Read W nite

This 32-bil remster contiins he geoesil pupase
address pomtei. AT the st ol some SORLFTS ap-
ETATINNS, 165 walue s capded frnmarhe DYSPS regsrer.
Lri value may ne be valid except in certain abort
criditions. The delault valoe of this register is zera.

SYMEBIGEED Dxia Manual

Operanng Koqiste -3

Repisrers 20-2F (AL -AF;
DxA SCRIPTS Ponter (DSP)
Brad™Wnte

The CPLY writes tlwe addeess ol ehic fivsy SCRIITCS
LILRCFECi o khas 1 egisier mr begin S8 SCRIFTS
cperarion. In nemoal SCRIPFTS aperation, once the
scarting address of the firse SCRIPTS instruction 15
written to this register, SCRIPTS wistructions are
autrmaticaly friched snd «xecuesd until an ower-
rupe coendiEion ooours.

Tow sicagd o -stepr oascles, theew 35 @ single slep mierrapt
after each wstnictian s execured. TTe DST? cegister
docs nor need oo e writen wich the next address,
buc the Starr DAA bt (bt 2, DN TL register)
must be et each time the siep ntermapt occurs to
Zerch apd execure the pexs SCRITTS command.
When writing this rogister eiphs bics ac @ e, wot-
Ing the upper eight bits begin: sxecution of the
SCEI SCRITTS, The default wulue of this rensier

5 s,

3-24



Cparanng Fegisters

Reeisters 30-33 (BO-B3)

DA SCRIFFIS Poinner Save (DS5PS)
Feoad™enre

Tz register containg the sceond dword of 2
SCRIFTS instructian, It is osemsriccen cach tinue a
SCRIPTS instruckion 15 tetched. When a
SCRIFPTS wterrupr instruccion s execured, ths

remiscer holds the intemupt vector. The power-up
value of this register 15 mdetermunacs.

PRELIMINARY

Registers 34-37 (B4-B7)

Sematch Rewmster A (SCEATCH A)
Read Wik

Thus 1= w geaera]l purposs, Wssr-delinable scratch
[ad regiscer. Apagt Eong CIPPU access, ondy Brgister
Eeagd " rire apd Memory Moves e the
SCHATCH register will aleer ics coprenrs. "The
power-up value of this regiscer &5 indererminace.

SYMSICEE0 Data Manual
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]
Legisier 38 (BH)
MA Mode (DMODE)

Read™¥rice
BLT | BIE | Sum | DoW | cFo | tSAF 1 9 | mEd
O a 1 PP
TP T
3 i 0 z 2 5 i i
Rit -6  RL1-RL0O (Burst length)
BLt B0  BursLengh
it 0 2 cransfer buest
il . 4- Lansber burst
1 i f-mansfer borst
1 : Li-rapsfer bueet

These hits coiornd the makivonimn nombes af
sransfers performed per hus cwnerstep, regard-
less of whether the ransters are back-to-back,
burse, or a combimauon of bath. The

SYMMS FCH6D asserls the Pus Beguest (EED
ouipal when the DMA FIFC can accomma-
date a wancsfer of at east one burse size of aats
Bus Request TBREQ s also asserizd during
start-ol-transfer and end-of-transler deanur
Al ahgnoens, «ven though less than o full
buavsg of rapafers nay be perfisemed. The
SRS SOIEN0 inserts 2 "lairoess Jelay™ of fous
CLEs hermecyy hesr-leqgth tomslers Cas set
BL.L-0) during aanmal aperation. The fairoess
delay is not inserted ducing I retry cvekes.
This gives the CPU and other bus masger
devices the opportunity to access the PPCH bus
beowzzn bursts.

Bir 5 SIOM (Svurce IFG-Memory Enable}
Tie bl 15 defined as an IF0 Memory Enabie
bt for the seurce address of a Memory Mose
o Block Mave Cuoomieod, I this bit s se,
then thee sotcee sdileess 15 1@ I'D space; and of
ruset, theo thie seurce addeess 15 1o memory
apage.

This funuiion 15 useful [or cegister-to-memory
pperalicns wsinge the Memory Mowve mstruc-
(1on when the STMI3C500 5 I'C mapped.

SYREICERD Dala Manual

[perating Reg slers

Bits 4 anl 3 of U CTESTZ regisier cun be
used o determige the configurarian seeus af
the SY MM EGD
Bic a DIOM (Destination O-Memory
Lnable)
Trus bit 15 definsd as an [0 Memory Enabie
bt Ler che destinulion wddress of 3 Memory
Muove ar Block Move Command If thas b s
set, then the destunon address 1x oo IO
spmcer anssd i reseT, Then rhe desmntseon sddress
15 1L CILEENLTY EpNLLE.

This function s useful for memory —to -regsTEr
aprraturs nsing the Memory Move insoroc-
rrao wWlen fhe STYMMSICEQ0 15 IO imappecd,
B dand & oaf the CTESTZ copnster s i
used T derermine the configoraciog states af
che SY M WCIED.

Bic 3 ERI (Enabic Read Line)
This bit znables a PCI Read Lane comenana. it
IMCI cache mode i1s enabled by s=tting bics 10
the PCI Cache Line Swze cepister, the chip
itsues g Brad Lans command on all reaa cycles
U ether vondition: ace met. For more intorma-
fion on Lhese conditions, refer o Chapter 3.

Bit 2 ERMI® {Enable Read Multiple)
Ths baar, Whien sen, wili cvuse Bewd Moultiple
corrumatds to b issned on the IPCT Bus aller
cerrmg) coqditims bave e met, These condi-
tions are deserihed o Charder 3.

Bic1 BHOF {Burast Op Code Fetch Enable)
Berting chis hit causes e YA 5I0EAM 0
ferch wnstrucrans m bucst mode, it the Huarse
Dicable bit [CTESTS, bit?) 15 cleared. Specih-
cally, the chap will burst 1o the fitst b Jwords
of all imscructions usug a single hus rarpeesTug.
[f che wstrucoion 15 8 Memory-to-1enus ¥
move type, the third dword will be accessed in
4 subsequent bus ownership, [ the instouction
& a1 malirect Lype, the sdditional dword will be
azvessedd 1o g subseguent bus ownership. If the
wmsiruction 15 & table indirzct block move tvpe,
the chip will wecess the remainng two dwords
m 4 subseguent bus swnership. ither=by fztch-
mmi the lour dwords required o two bursts of
rwy dwends such,

wail



Oparatng Feqeters

Ead MAN iManual Start Mode)

£-a

Setting this bit prevents the SYMS53C860 from
automaticalty f=tching and =xecuting 5C5]
SCERIFTS when the DET register s wrillen.
When this bt s g1, the Sun DMA B oo the
DCKRTL cegisier mast be set 1o begin
SCRIFTS execution, Clewniog this bl causes
the SYMMIICTHEaOU (o automativcelly begin fsich
a3 anl exeting SCSI SCRITTS when the
IOST register 15 swrimrecs. Tlus bt 15 oot oocmmally
used for BN SCRIPTY aperarinns.

PEELIMINARY

Remster 39 (B

DMMA Imtermupt Enable (DIEN

Rrad™"¥ nte
YT TTT T T T 1 H]
; : 5 J 4 3
T W R S P R
v - i i

| HIH ] no
l ? ! b
0 4 H]

This register contains the intermapt mask hits coeges
sponding to the intermupting conditions described

n the DSTAT register. Ao nte

rrupl 15 masked by

cleanng the approprnate mask bit. Masking an in-
teorupt prevents JIRQY from bring asseried for the
cormesponding miemupl, ot the status bit will still
be setin 1he D3TAT register. Musking vn ntemupt
Wil mt present the ISTAT DIT from beiog s« All

DA dncertuprs ae sohsidersed

finral, thiereliore

SCERIPTS will stop munning When v DMA intermupt
acel s, Wherhac o o6f The Tt is masksd. Sel-
ting a mask bit eoables the assemion of TROY Eae the
camesponding intermapt. (A masked non-fatal in-
tecrupt will not prevent un-masked or Fatal inter-
mupts from getting through; interrupt stacking
bemin: when enther the ISTAT SIF or DHP bit iz

seb.]

The SYMLE 3R LRLY cucpir

15 latedvesd; voce as-

serted, ir will remain assereed unci the (ReTTURL 1
<leared by reading fhe appropriate sTans pegisier,
Macking an intermupe atter the FREY ourpur is -

serted will por couse [REY o be deasseried,

Far mware inlimmtion on lemupls, see Chapter
Twr, “Funcrionai Desvoption.”

BEir 7 Resorved

Bita MIDIPPE {Master Ilata Parvjiy Ercor)

Bil 5 BF (Bus fauill)
LT ABRT (Aborted)

BiL 3 551 {Siogle s1ep inlerrupt)
Bl 2 SIR (SCRIPTS interrupt

insiruction reccived

Bitl Haserved

Bic o I} (Dlcgul instruchon detected)

YR SACHED Cada Man val



PRELIMINARY

|

Bepister 3A (I3A)

Scratch Byte Register (SBES
FeadWirite

This 15 4 general purpose cegister, Apact from CPU
anees s, ondy Repsier Bead™ ate and Memory
Moves o this cegisier will alter 115 cunrents. The
defoule value of rhes register 15 2eoo. This tepsier
s called the DA Warelwdog [imer oo peevioos
EYMESCEN X family products.

SYMEECHA Data Manual

Qperaiing Resesters

L]
Hegmer 3B (HI)
DMaA Contral (DCKHNTL

Read™¥ rire

TELEE | Pt | FER | EEM | THCM | HE T Sur | oM
I 4 1 'l o : 1T 0
(T
2 b G z ] ; ] ;

Bit T CLSE (Cache Line Nize Enahle}

Serting rhis hir epables the STMA 3060 o
sense and react o cache line boandarics st up
by che IIMOIIR or INCI Cache 1ine Size regas-
rer, whichever containe the smaller salue.
Clearing this bit disablzs the cache jime size
logiw and the SYMSICESD monuors the cache
e s1ze via the DMODE remister

Bic i PFF (I're=Feteh Flushy
Secring this Do will couse e pre-ferch woit o
Aus] s coarenrs. The hit will veser atter the
fash s complere,

Bic 5 I"EEM {Pre-fetch Enahle)
Berting this bit enables the pre-feceh unir iF the
burst size is equal ro or greaer chan four. For
tnore fnformarion on SCRIPTS instrmeton
prefetching, sze Chapter 2.

Bit 3 S55M (Single-xep muoede)
Sewing this bit causes the SYMSICHAD 10 stop
after execuling ench SCEIFTS insiruction,
aod generue w singde sl4p wlerrupl, When this
bir i clear the SYMS3CE6D will nut stop afier
euch Instruction; inslesd i conlinues fetching
andd sgecuing instcaciiens unlld an nternupt
coshudiTicn oeers. Thas it sbomlil be oJesr or
potinal SCE] SCRIITS vperation To restart
the SYMSICEED after 1 peneoates a SCRIFTS
Step intertapt, eeail the ISTAT wnd DETAT
regisrers to recogize and lear the @ueroas
rhen set the 5 1AR T TIMA i i this eegister.

Rit 3 TROQM, ([ Mode)
When set, this bit enahles a torem pnle driver
for the IRG pin. When reser, this it enables an
open drain driver for the IR} pinowicy a inrer-
nal weak pull-up. This bit is reset at powet oy,

533



[pemting FRegueeears FEELIMINAEY

Bih2 STD (Stapt IMM A operatinn)

The $¥M530860 fecehes 3 5081 SCRIPTS Remster 3C-3F (BC-RBF;
marruction from the address contained m the Adder Sum Quipur {(ADDER;
8P register when this bit 15 set. This bit is Raad Dnl}r

requited if the SYMS3C560 5 io one of the

following modes: This register contains the output of the intzmal

wilder, and 35 vsed pomadly [er test purposes. The
L. Manual stact spesde Bt 1 a the DMODE pwer-up tulie [or This cepster 15 wdetermmnan:,
registel is seT

2. hingle-sep made - Rir 4 inorhe LICK T
repister is set

When rhe SYMEILEGD 5 xeconng SCRITTTE
i moeamibal slark oo, The Sowcr DIAA b
aesds o e sel 0 SLarT mstedviion fiches, Thie
hiT sl remain ser uordl an incermapt aceurs.
When the SYMSBCAAD is o vingle-sep made,
che Stare IIAA hit pesds to e set to restarnt
execution of S{CRITFTS alter a single—sxep
interoapdt.

Biil IROQD (TRQ Disuble)
Setting this bil ristates the IRD pin; clearing
the bt epabiles pormal operwtion, When bil 1 1n
this regisler s 521, the IRQY pin wll not be
assertsl when so iolerrupr condifion occurs.
The wterrupt 1= el lost vr gooced, but merely
musked of The pin Clearling this bl when an
wTereap is pendliong will enmediately cause the
IRC) pann oo assect. As with woy cegister uther
thian ISTAT, this register connol be acorssed
ekieept by a SCRIPTS inslryaction during
HCRIFTS execution.

BiL o COM {53CT00 compadbilitr)
When thus bt 15 clear, che SYMS3086G0 wili
behave in a manner compatible with che
EY A5 20T 00 seleciionTeselection IDs wall be
siared 11 buth the S50 and SEFRR registers.

When thas bit is ser, the 13 will be stoead enly
in the 85[0 regiseer, protecring the SFBER frivno
Teitng cverwrirgen of o selectionits seleclion
foctrs during 4 LA cegister-tu-regisier oper-
atian.

- EYMSICARD ruea Manual
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BEepister 30 (00
SCS] Tnrerropr Enahle Zepn [STEND;
Read W rire

Wbk - TWF “Fl L) oo+ WML, RAT FLE
A u 4 iy u
b A O
- 1] u H 1 D a b

This register conlains the iolemmupl ask ks she
garTespens 7o b aomeeriapris g cocadinacs aesen bl
in the STST0 regsrer. An incerrupr = masked hy
cleacing the appeapriaee mask i, For mece mfne-
PLAILNIL OF i Terru s, see CChapeer 2.

e 7 MfA (SCSI Phase Mismuatch -
Inltiator Mode; SCSLATN
Conditon - Tarpet Mode)

In wnitiator mede, this bit cootrols whether ac
InterrupT welirs When thiy 581 nluse ssseried
by the rareges aod sanpled ducmg SRECQY does
it sl the expesgd phiass o rhe SOCL
register. Lhes expected phase is aaromatically
wrilbern by The 5051 SCRIPTS prograin To
cagget gnesde, chis 1at as s when chie et
has asserted A LM See che 1isable Hale ag
Paricw Ereor or SATRY Condition bt o cbe
SCMTLL register for more intormatun on
when this status 15 actually rawed,

Bit 6 CMIP® (Functlon Commpler)

Thus bar contrels whether an inleccupt socur:
when full arbirration and selecring scgnenge

has completed.

Hit 5 SEL (Selected)
This bit contrals whether an inceerape accurs
wheo the S¥YMS3CI60 has been selected by a
SCSI target device, The Enable Response =
Selection bt m the SCINY register must b set
for thus wo oceour.

SYMICEE0 Caza Marual

Taerating Aegizbers

Bi 4 R5L (Resclecred)
Thas Bil cenirels whether an ioiemupl acours
when the SYMIICEE0 has been reselecte] by
a KOS wdnacnt devies. The Epable Respuonss
on Reselectnn W1t ive SCILY eegister onust be
st for this o oot

Ei1 3 LirE (551 (irnas Hrror)
Thas bit conrols wherber an sntesrapr neors
when the SYMIICRAD detects 8 SON1 Ciress
Lrror The {ollvwing conditions are considzrea
S5CE] (Gross Errors:

I. DDara anderHaowe - thie %025 FIFOY was red
when no darz vas preseiil.

Z. Draty ovecllow - the SOCST FITO was
wTitlen Lo while full.

3. O wndertlew o taeger eaode, o
SACEK! pulse was received before the
cocresponding SEROS was sent.

Offer wrerflow - woaoinmwoer imasle, un
SEEQY pulse was received which cauzed
the maxitnam of¥ser [Defined by ke
MOT © Dtk i the SAFER cegnister) ta be

seceeded.

.‘:

4. In initintor musle, o phase changs eocarr=d
with an vucsranding SEECQSACK oifser

6. Residual dute in SCSI FIFD - a wransler
other than synchronous data receise was
startzd wilh data left in the SCS5I
sochirenews reveree FIEG,

Bl 2 LD (Unexpacted Discontect)
This bat controls whether so mtecrupe occurs
i1 Thie cose of an UneXpected disconnect Thas
condigiog ealy aggnts i lulwater foogds, It hap-
[refis sihen the carget e Which Tie
SY ARG 8 conpectad dizeomieers o
the 56251 bus unexpectedly. Sec the SO8E s
connect Unexpected it in the BONTLE vepis-
ter lor uore infdentarin ot expected versus
unexpected disconnectz ANy disominggT o Jow
lewe] mode causes this condation.

8.3k



(perating Fagestars

Bit 1 RST (8C5[ Reset Condition)
[Thus bit controls swhether an internapt occurs
when the SEST! sigmal has been asserted by
the S¥MI3ICE0L or anv other 3C5] devize
Mol that this condition is edye-tnigeersd, 5o
that multiple mlerrupts cuoowl aceur because

of & siople SESTY pullse,

Bit AR (SOS[ Paricy Errord
TThes hif conreols swhetlhier an intereapt occars
when the SYMSICEA0 detects 1 parity error
while receiving of sending 5031 dara. See the
T¥sahie Halr on Paricr Breor or SA TR Condi-
rion bits in the SCNTLI register for mote
infarmation on when this condition wali acto-
ally be raised.

5-3

PEELIMINARY

Repisier 41 (C1]
SCS] Interrupt Enable One (SIENL)
Fead™Wnte

£S5 [THIE T WET | CWEE | GEs | 8T [ GEN | RIH
T fiop o5 l 1 1 i 1 i
[:EH

W x ¥ # L] - ] -

This register contains te ETupt mask bits corre-
sponding to the intermupting conditions described
i the SIST1 regster, An mlerrupt 15 masked by
clearing the appropnate mask bit. For more infor-
malion v anlermupls, reler to Chapler 20 “Func-
lienu: Descoplico

RHita 7-3 Hezerved

Bit 2 STO (Selection or Reselecdon Time-
out)

This btut controls whether an intermopt ocours
when the 5351 device which the SYMS3C8A0
was attempting to sehect or resefect did noc
respond within the programmed time-out
perinl. See the description of the STIMED
register bits 3-0 fur more wilormation va the
Tume-cul 1imeT,

it 1 GEN {Creneral Purpose Timer

Expired}
This bat vontruls whether so Imermupl ouours
when tlhe penceal parpose timer has expired,
The fime measured ig the time bersgeen
cnabling and disalbling of the o See the
deserniption of the ' TIMEL register, hits 3-11,
for more information on the general purpose
1LTET,
BilL o HTH {Handshake 1ic Handshake
umer Expired)
This bit controls whether an interrupr ooours
when the handshake-to-handshalos timer has
sxpired. The time measured is the S{281
Request to Bequest (taceet) or Acknowledge to
Acknowledge {initiator) period. Scc the
description of the STIMED register, bies 7-4,
Ior more information on the handshake-to-
hundshake tmer.

E¥M5I0AGT Data Meanwal
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Bewister 42 (020
SCET Inerrupt Stats Zeco (SISTO)

Kead Only
WL | oWr | SE. T ML SRk | mon | NET T T
] T 5 P 3 i - .' 0 E
Lerul=a
] 1 z ] ] : n ]

Erading 1he SISTO regster retums the status of the
varivs wienupl conditons, whethsr or oot they
are enabled o the SIERO register, Each bt sel in-
dicates thut the vomespondiog vendition hays oe-
cugred. Beadg the SISTO will clear the miermapr
STACLIS.

Feawdime rhas register Wik clear any bics thut wee s«1
Aar ol oofoae rhee rogster 5 read, b will oot neces-
sarily clear The 1egister Docanse ad<dit ol we-
TUpTs muy be pending (The SYMEICE6D stucks
inrerrupts). SO intemmap canditians mimy e indi-
vidually masked through the SIERN register.

When perlorming consecutive S-bit reads of 1he
DSTAT, SISTO, and SIST I remslers {in any or-
de1), insert & delay equivalzon to 12 CLE peroods
between the rsuds 1o ensure Lhe interrupls clear
propetly  Abso, if ceadine the mmstens when both
the ISTAT SIF and DI Biacs qnay 541 be set, the
SISTO and SIST1 cegisters should be read hefore
the DSTAT cegister to avoid missing a $C8I inter-
muept. For more infnrmation an inreomapts, refer o
(Zhapter 2, "TFunctional Descriprion.”™

BT MIA (Inidator Mode! Phase Mis-
match; Target Mode: SATNS Acdve)
Io iniater mode, this bit 1= set of the SCSI1
Trhwse ssseried by the anrel do=s nol match the
instenction. The phiase 15 sampled when SRECE
iz aszerted by rhe tirgel. In targel mode, ths
bit is se7 when the SATNY sgmnal 15 asserted by
the initiaar.

Bl & CMI* {Funchion Complete)

This bit 15 set when an arbitration only ot full
arbitration ssgquence hag eonyplered.

SYRIEICEED Cata Manual

dperatng ReqIsiers

BiL s SEL (Sclecled)
This bat 15 set when the SYMF3CEG0 15
selected by anathier 3OS device, The Enable
Rewponss e Selectien il mmust have been setin
thie SCILY cegnisree Lnnd thie RESPID reprister
{11 E1Y ]1-:1]1:[ thhe uhlE:l’x II}:I l;_-:1|' TI'|e E?Mﬁ?l:ﬁﬁﬂ

T cespotid T selection ATeImprs.

Eit 2 BAL {Reselecied}
TTas hijt s ser whet the 3 M STOBEGD 5 s
lected by another SCST devics. The Enable
Hesponse to Heselection ter niwsr have heen sce
in the SCID register fand che RESPILY register
must hald the chap's ITH for the SYMSICEAN
o respond W reselectlion alempts.

Bit 2 SGE (SCSI Gress Brror)
This bit 15 set wheno the SYMSACESD encoan-
ter 4 SCSI Groys Brooc Condion. The fai-
lnwing conditians can tesaln in o S8 (o
Error Conditan:

1. Drata Underflowr - the SICSI FIFG cepister

was read when no data was present.

2. [hra Ovecflow - Lo many bytes were
wrillen 1o the 3C8I FIFD or the
syoclwoneus affeel cawsed the SCSI FIFQ

10 e orerwiritren.

3. Offset Undedlow - the 3YMS3C860 is
opersling in larcel mods and 3 SACE:
pulse s received when the sutstanding
affset i 2200,

4. Offsel Overflow - the other SCSI device
szt 3 SEECH or SACES pulse with data
which exceeded the maxienum
synchronous offs=t defined by the XX FHR

Tegister.
3. A phase chatge coctreed with an

vatstan ding synchronags afser wlien the
SV AMTICRAN was aperaiig 4% 20 Enian,

0, Residual dats i the Synichronous data
FIF(} - a wrunsfer ather thao synchronous

clulH mevene was slarted with data left in the
synchroneus duta FIFQ,

5-37



Cperating Registers

Bir 2 UNC (Uoexpected Discannect)

Thi= bit is s=t when the 3Y¥MS3C84640 is operat-
mg i nitietor mode wod 1the targer device
unexpeciedly disconnects fromm the SCE] bus.
This bt i only valid when the SYMSICEE)
npegates in the aciator mode. Whea the
SYMIICELD aperates in low leve] mnde, any
disconnect will cause an Interrupe, even a valid
=81 disconnece. This bit will alsa be ser if a
selection tinne-aut occurcs (it may ooour hefors,
at the same tune, or stacked after the STO
imberrupl, smce 1his 1= ool considered an
cxpected disconmect;.

Bii 1 RST (5C5]1 RSTY Received)

This b i set when the SYMS 20260 detects
a0 avlive SESTY signal, whetler the reset wus
generated external we the chip or coused by the
Assert SRITY bitin e SCHTL register, This
SYMOSICEAD K081 reset decectian lagic 15
cdge-rensitive, o that multiple interrunes will

not be generated for a singls assertion of the
SEST signal.

BEitw PAR {(Parity Error)

5-32

Thiz bil 15 22l when the SYMSICHH detects 4
parly emror while receivinge SC3I daw. The
Enable Parmy Checking bt (it 3 oo the
SCKTLO register) must be set for this bi w
become wetive. The SYM3ICEDD alvrays gen-
erales pacily when sendiog SCST duta,

PRELIMINARY

Eegister 43 (30
HC5] Intermupt Status One (SI8T1)
Fead Only

! RLE URH L1 oy |r nL: } T4 £S5 A |
o R ] E] i O - no
Tl e
LS L % ] i ] 4 1]

Lewding the SIST 1 pegister retucns the siatus of the
wurous mletrum condilions, wheibher ar not they
nre ensbled 1o the SIEN1 register Bouch bit that s
sef indicales the corresponding condilion has oc-
vurred,

Feading the 515T1 register will clear the intermpe
conditien.

Bits 7-3 Reserved

Bl 2 ST (Selectinn or Heselecdon
Time-nut)

‘Lhis hit 45 st when the SR device which the
SYMEIOCACH was atremypting oo seleet of wese-
lect did pat respond within the progranned
tim=-cut period. Ser the description of the
STIMED register, bats 3-0, for more intorma-
liom on the time-out timer.

Bit 1 GEN {Geoeral Purpose Timer
Eipired)
Thas Bit is set when Lthe geoeral purpose timer
hws expired. The Lime mewsured 15 1the tim=
berween cnabliog and dizabling o the umer,
See the lessTiption of the STIME) register,
bigs 30, B ereere toforomioon oo the genecal

o [pRE TS

Eicn HTH {Handshskc-tn-Handshake
Timer Expired)

This bit i% se1 when the Tiaadzhake oo T -
shake timer has expired. The time mcasuped 15
the SCHI Kequest to Request (target) of
Acknowledge to Acknowledge (iniciator)
perivd. See the description of the STIMED
regster, bits 7T-3, for moce informacion oo rhe
handshuke-10-handshake timer.

BYMIICEED Data Manua:
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]

Register 44 (0L4)

SCSI Loneuitudinal Pariry (SLIPAR
Read W rice

Ttus remster pretfiseting & hyTewse lomgimd it o -
ity check on all %051 data received or sent thiaagh
the 5081 core. IMrone of the bytes recewed or zent
jusually the last) is the ser of correct even panty
bits, SLPAK should go to zeTo (assuming it starisd
at zerao). As an example, suppose thao the following
thres daca bytes and one check byte are recenmved
from the SC5I bus (all signals sre shown active
high):

Oala Byles Runnlng SLFAR

P 0000DR0E T

LoLIgRaindaa 11000100 (XOR of ward 1)

2. 0lolntol 0L 1] JXOR af word 1 and 27

2001111 100101 13 (XOF ofword 1,2 and ¥
Bwen Pariny =>> 1003101110

. LOGI0L 10

A ope in any bit position of the final SIPAK value
would indicate 3 ransmission Sceor.

The SLEPAR vegaster ¢an alse e tsed [ generne
the check bytes tor 8051 send operatiaons. I tle
SLI*AR register containg all zeros priar m sending
a block mowve, it will conkan the approprare check
byie al the ¢nd of the block move. This byte must
then be cent across the SCSI bus.

Mare: wrnng aay value re this cegister ceses 1L o
AL,

Tl leogittcdinal parity checks are meant o provide
o sl oiesestare of SCST date iepriy und ars
entrelr vptivnm This cegisier does oot larch 50251
seleciianTeseleclion IDs under sy <ircumstances.
The defoule valve of s ceglster i sero,

SYMRIHED Ol Mgpual

Cperadieg Begwtyry

e
Remster 46 (20)

Memory Access Conorol [MACKNTL
Ecad W rite

[ TTH . TR [ WFT ; IWFa C OWH | CEI | FALFT | SRS
Poolh P4 T o1 Lo
[T (i TN = . *

0 ! b 1 0 : u v

Bits 7-4 TY[P3-0 (Chip Type}
These bits rdentify the chip bype for soimavarc
curposes. This data manual appilies to desnoes
that nave these bits ser Lo J5h,

Buts 3 through 0 of thiz regisrer are used o derer-
rune i an external bus masler aceess 15 to focal ar
far memory, When bils 3 through O aee s=t, the cor-
responding access 1s considered Jocal and the
MAC) TESTOUT pin is doven high. When these
bl wee clenr, the corrsspunding sccess 1 Lo Juc
tnemary andd the MACS TESTOUT pin s dnven
lowe, Thas freoction 15 eonbled after a Treosfer Con-
tru] SCRIFPTS instrictie s execnied

Eit 3 ID'WE (DamaWR)
s bir 3s Tesecd o defioe if & daca write 15 son-
sidered local puemory acsess.

Bitz  TMRL {ataktl))
This biv 15 nsed to define if a data read is con-
sulered local memory accsss.

Bit1 PSCPT (Puinter SCRIPTS)
This bit is used o deline i 5 pointer to a
SCRIPTS mdoect or table indicect fetch is

considersd tocal memory acoess,

Bitu SCI'TS (SCRIPTS)
Thiw bt 15 used te dehne 1fa SCRIFTS fetch is
considered local memory acusss.



Cparating Aapisters

1 —
Hemigeer 47 ({270

Creneral Purpose Pin Conirol [GPCNTL

PRELIMINARY

Remacer 48 (CE)
SC5I Thmer Lero (STIMED

ReadWrte Brad "W rice
13 a 3tE | HES + PEG StE | aPIdl 1 aPIes HF 1H =] BET | SE. . =EL 8L | GEL |
. 1
: K Y4y 1 : 'L H . ] - A R '-_" ] |
CEla e Ll %ae
u u 1 1] 1 : : 1 2 1] 3 i H] 1] - 1]

Thng register s used oo determne iFthe ping con-
tralled by the (General Furpose register (GPEEG)
are mputs or outpuis, Bis -0 in GPCHNTL core-
spond to bits 1-0ip the GPREG cegistzr. When the
bits are =nabled as inputs. sn intemal pull-up i aiso
enabled.,

Bit 7 Master Enable
The nisrnal bus master siensl will be pre-
sentes| on GFIC] ol dns b i ser, mearcdless of
the scace of Bit L ({31000 _ElO

Bit & Feich Enuble
The internal ap code feceh signak will he pre-
gented an E3TP1OHD G this it 15 s=c. rerardless of
the state of Bit 0 (GPIO0 El,

Bix 5 Rezerved

Bits 1= GPI0D1 EN= GPLIOO_EN (T

Enalsle}

These bits poser Up set, cansioe The GTFIOL

andd GIFIO0 ping o Trecone inpaars. Beseruig
these Trits cases CAFICIE-A to heonqe ourpurs.

L4

Bits "-4 HTH (Haodshake-io-Handshake
Timer Period)

Thess bits select the handshaks=-to-handshake
time-oul penad, the maximum time between
SC5] handshukes (SEEON wo SEECY o Larget
tiede, ar SACKS ta SACKS w indiatoe inded,
Wheo rhos iming is ¢Xgeeded, i) uretoips o
gensruted widl the HTIT bit in thie S1ST 1 regis-
rer 15 wel, T he flicwing table contyns trme-oul
peciads for the Handshake-tn-Handshake
Timer, the Selecrion/Heselection Tiber [bits 3-
21, 2nd the General Furpose Timer (STIME1
bits 3-0}. I'or a mors detadled explanation of
incecrupes, reder o Chaprer 2, “Fancoonal
Desoriplion.”

SYMSICHED Dista Wanual
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HTH 7-4, 8EL 3-0, Winirucd TIme-ou

GEN 3-0
40 MH2 M MHz
QoG Dizabled Dizsloled
ool 123 ps 1040 e
1LaR 4] 250 ps 200 s
ool G s 400 s
1104 I me a1 |1s
oLl 2 ms 1. ms
oLl 4 mxn 3.1 ms
oLt g e £t toa
100H 16 oy 12 B mx
1001 32 ms 230 ms
1914 L RuLE 51.2 toa
1311 128 s 1024 e
110 256 ma 204 E oy
111 312 1ma 409 1 ms
1110 1.324 cec 419 2 ms
1111 2048 smg 1.635d ser

Then: mafuer conll by verreer of The CUF it o e SN ET
regrfe e aeT acc oy G e veltad serrh Eeale am the Bic
sEsrrers g

Bits 3-0 SEL (Selection Time=0ut}
These bits selece the SCS] selecnonTesaeclion
tiene-<m1t prerisl. Wlen chis timing plus the
2060 s aclecriog) abogT CUtig) o eXceeda], The
STt i che SIST ] pegister is s21. Bora
mnge dotaided explanation of merripts, cefer
o Chapoer 2, *Functional PDescrpton”

BYMEICESD Uoka Manwal

Operating Registers

Register 49 {0
SUS1 Limer One (5T1MEL

Head Weie
RIT AR | REB | wen [ oD | ERd | GEw | 0|
: : ] I " ]
Mefeadreo
x H i ] i ! 1] | H 1]

Biis 7-4 Reserwved

Bits 20 GEMN -0 ({reneral Purpose Tiower
FPerind)

These hits select the pennd of the penerai poae-
pose ciner. The time ooeasored is the time
between enabling and disating of the timer.
When thas timing is xceeded. the GEN bit 1o
the S3IST1 register 15 set. Reier to the table
under STIMEQ, bus 3-0, for che svadable
time-ut periods.

Boore: o reser 3 umer befare it has expired and o
abtain repearalles delays, fhe ciime valie
st Tes Wearten oo 2ene fies, and e
written back co the desired value. Thas 15
aleo required when changing from ane tume
vaiue to another. Hee Chapter 2,
“Funcrional Description,” for an
explanation of how interrupts are
wreneruled when the imers expire.

5-d1



Dperating Ragisters

L -
Fegister 1A (CA)
Response I (RESPIDY
Read e

This register contains the IDs that the chip re-
sponds to on the SCS] bus, Fach bit represents one
possible ITF with 1he most significant bil represent-
ing I T and the Feast significant bil representing
ID 0, Thie SCID tegester st cograms the chap [T
Lagail I.ii:h'i.rl.ﬂ_ arbageraruere. The |_'|!|1';|!| L I.'E.‘\..E:-Ilr'll.i s
rraare (e cnds IT3 Drecabise chnore Cluan onae bl <o be
sef u the BESTIL? regisrer. However, rhe chip can
arbirrate swirh only ane 1Y value in the SCIL regis-
ce.

L4

PRETIMINARY

Regmster 4C (OO
SCST Test Zera {STESTH

Eead Cnly
! prs | FSAE | RENE ] SARL sy | owar f BIZ | S0m
! ? B £ L] i 3 d t 1 I ]
L

[V T]] CE NS

% % L Y 1] n |
Bi? Reserved

Rita h-4 S5AID (SN Selected As [TF)
These hirs cantain the ¢ncaded walue of the
5251117 that the SYMS3CE860 was selected ar
reselected as during a SC3I selection or rese-
lection phacse. These bits are read only and
contan the sncoded value of 0-7 possible TDs
that could be used to select the SYMS3ICE60.
DCruring 2 SCSI aelection or reselectson phase
when & vabd II} bas beso put on the bus. and
the 53CHED pesponds 1o that D, the “selected
as” ID 1s writlen mio these bis,

Bir 3 SLT {(Selection response Lo gic test)
This bit is 521 when the SYMEIEEG0 35 ready
e b selected wr eselected, This does 1l wke
w1 sl Che b sectle Qaliogy of 400 s,
Thiz b s vsed for Mool cese and Goale
(UL poses.
Bl 2 ART (Arbimadon Peoerlty Encoder
Test)
Thie bit will aliavs be set when the
SYM3IFICHSD exhibits the highest priority 1T
asserred on the 3250 bus during arbitration. It
15 promarldy used for chip level testing, but it
may be used during low level mods operation
to determine off the SYMS 3260 has waon arbs-
tration.

SYMEICERD Data Manwal



PREIIMINARY

Bit 1 SOZ (SCS51 Syochronous Odsel
Lo}
Thues Tt avchiames thaat thy coreeot spoehoamas
SEEQSACK affser i 2ere Thus Toin s got
Iatched and may change at any Tme. 135 nsed
i law level synchronows SCSI operacions
When this bic is set, cthe SYRSI0SA, a5 an
invitharor, is wawing for the target 10 reques:
dara transfers. IV the SYMIICASD i 2 warges,
then the inittator bas sent the offset number of
acknowledires.
Bno SO0M (SCST Syochrooots CHTset
Maximnn)
This e andicaces thar the cues ent Synchim s
NRHOYSAUK affeet id the maxionuny specifed
by bitz 3-0 o the S8 Transfer cegiscee. Thizs
bif 15 not larched and may change ar any oene.
I is gsed w Lo [evel sypcheonous SO opera-
rions. When this bat is set, the SYMIICHSGE, as
a targer, i5 walhmpg {or the imbatar to ackoawl-
cdpe the data trancfers. If the SYMIICHASE ic
an wntiator, then the target has sent che offcer
oumber of requests.

B BATHED Ola Manuas

Joeratrng Regisers

Kerister 10 (2D
SCS| Test One (STEST:

ead "' nie
CL & aAlAn [ AFA AF = =:g RF = RF& | L4
b Lo . i Yy A ' 1 i
T '
1} 1 [} X X X % ]
Bar ¥ BOLK

T bir, whien sec, disinbies e exiemmai SCLE
w01 Cloek pring, and cases ehe clu)s o use
rhe PO clack as the mternal 0251 ciock. 182
rransfer rate of 100 MBS 5 o e achiesed an
th= SCE5T bus, this b1t must be clesred and toe
chip must be connected Lo aldeast & 90 MIL:
external SCLE, Te achieve IFasl-20 synchre-
nous 58] transfer tatsy, this bit must be
clearsd and U chip muwst be cenoecied o an
AN HE exteroal 3CLEK

Bir & S50 (SCS1 Isvlation Mude)
This bu allvws the SYMEZCHAD 1o pul 1he
SCEL bi-drectieoal a0 Dipur pios ioto i Lo
powrer fgcde wheo rhe SORT IS 3% e i e,
YWhen this Biic is zec, the SOR1 bus jonpurs are
Lexgically asokatcd froan the SOR] Tas.

Bits 50 Reserved

oh
e
o1



Jperaiing Fegiare s

|
BRapnster 415 (17
SCEITest Tan (STESTZ2)

Read N vite
=F i S0 RAFE | =R Srid ' KFL ° F¥ : LTI
B ; z - | < 1 c | !
[ T T ]
W - b3 [ 1. H
Bit T S%CH (50°%1 Cantrol Enable)

T1his b, swhen ser. alloses, all 5081 conTeed and
data lines o be asserced through the S0
and SODL regiscers regardiess of whether the
SYMI3CE60 15 confgured as a targer oT Latia-
tuor,

Mate:  chis bic shauld oot be set during noe imal
Gperation, sice ot erld canse comntentiog
ey the HES1 s, I is included tor

diagnosthic rucpas=s only.

Bit 6 ROFE (Besel SCS51 OflseL}
Setting this bt clears any outstanding svncheo-
nows SREQCSACK oflset. Thes bit should be
sel 1] o ST BT grons erreg concdiTosn veers, G
vlews e isflael whien o sppctrsomy reesise
dpes net enmplete sueeessfinllb T e aute
matweally clears arsclf alter reacrmng the sy
chiprnyrnis oftier

Hit & Heserved

Bit 3 LI (S 5] Loopback AMode)
Selung this bt allows che SY S ICEH0) 0 pee-
form SCS] dewopback diaenostics That 1. ot

cpables the 3OS core w simutaneausly per-
g b 2 Bt v et aned rarget.

Bit 3 SAM (B0CS1 High=-Tmpedance Muode)
sarnng this it places b b open deain
&8 = BOCET drwwers woro o bigh- Deped apeos
state. Thas is ta allow interoal Jooplachk mods
operation without affecting che SCS1 bus.

L 2 Reserved

FREL IMIMNARY

Bir 1 EXT{ LExitad SREQFSACK
Oleriuy)

Svrotnios Toler ARNT 5C5] eeveiver technolegy
nchdes o special dugiral flter on the SEECY
and SACKS prins which will canse ghirches vn
deasserting edges to be discegarded. Sarmipe
thiz for will increase Me fireting peroed from
10ns ta 00z on the deassercing odge of thie
SEEO) and SALCEY signals

Mute, s bt rgust never be set ding fast SCK]
vgreacer than 5K wanskers per secand;
operacieing, because a valid asserrioe: con)d

b rreated as a glitch.

Mores 11 bae abises a7 affect the Diteriag peciod
Whaery el Fast 20 Eralile Tag i the
SONTLE pegister is se1. When the
SYMTICACH is execuring Fasr-20 SC5]
reansiers, The filtcomye pervad 15
auicsmoatically scr at LB ns.

BiL 3 LOW (SCSI Low Ievel Mode)

Sestmy thas bit places the SYMSICHES 1o Low
leves mads, In this mods ne DMA operadons
soalTs ansl oo SCRITTS execurs, Arbitration
wrid selvclivn mey be perlormed by selting the
sl T seguenve bin ws descotbedl inthie SCWTLD
tegister. SO hus ceanslees are perforimed by
mraally asserring and poilicg 525 signals,
Caearan Dos bic pllews mstruciisons W be exe-
e g OS] SCRIPTE meade.

Faorer Ll 1% QUL Oecessuacy b SR ims bl for access
vt bae SOCET bat-level registers (SODL,
SECL, aoed mipuur registsrs),

SYMEICARD Daka Manwal



FRELIMINARY

A
Regisrer 4F (UF)
SUKITest Three (STESTE)

Read ™ rite
1 I= I ZIH ' sz | LEl K5 © I'M L5F ' GIN |
I P a 0w T
1 1 1
[T
i : : 0 % o . u
Rit 7 TH {'lhler.-"!l.]";'l' Enahle]l

setning thiz bic enables the actise negariot nor-
ricn of TolerART technology, Acrine negarian
causes the SU5I Request, Acknowledge, Dara,
and Marity signais to be acovely deasseriza,
melead of relving on external pull-ups, when
the SYMS 3060 35 o these signals.
Avtive deassertion of thess signais will ocour
vly when the SYMSICEY 1 i an wnlorma-
e, franesfor phase. TolerANT Jcrive segation
shimld be cpabled to impeove semap amd doas
SErTien ranes At Cast SOSL ciringss. Acoive eg-
o ok dizabund afre reser ar whien ths 1o
vlearsi For maore miormaten on Telera™T
rechigoleety, reter or Chapter ]

o this bil oot be s f the Engble Fast 20 oit
m SCWTL 15 ser,
Bk b STR (SCST FIFO Test Beadd)

Screing thiss it places the SCST core lne | tes)
mnde Diowhiach the 55T BOFC cag e was]ve
read. Reading the SCH . registes will gsiuse the
TIFD wo unload.

B s FSC (Hall SC5T Clack)
Mgserhing his it causes the intecnal divided
SCEI clock 1o come 1o a stop n a glitchlzss
manner This bt may be used for test purposes
ur o Jower Iy during s power down mode.

SYMEICEE0 Dara Mar ual

Creeabing Asmsters

Bita DS] (Disable Single [nddaror

Hesponse}
I this tht 15 se1, the SYPSICEED walk ignare all
bus-imibated sesection attempts thar zoapioy
che single-ipitiscor 2ption from SCA1-i . I
order o select the SYMS3CE60 woue L bat
15 5=t the SYMSZCE505 SCE]1 1D anc the -
calor's OS] ID must bivth be assered. This
o1 should br aseerted v SC5I-2 systems so
1hat ¢ sngle bt error oo the SCAT b will noe
e nterprelsl ge o suyede 100l3Lor TEspOnss

Bir3 Heserved

Hit 2 TTM {limer lest Mod:e)
Secting this bit faclitates testing of the selec-
finn time-ouL, gencrat purpass, and hand-
shake-ro-handshake tiners hy gready redacing
all thres time-oul periods. Setting thic bit starts
all threre timers and. if the respeciive bits in the
SIEN1 register are set, causes the
SYM3ICHAD (o penerace ntermapts ar tooe-
ouc. [his bag e mtended for ingeniad oudntlis-
urng dizgnosiz and should noc be ased.

Dt 1 ORI {Clear SCSI FIFFO)
Setling this bt wili cauee the “Full flag=" for the
SCEI FIFO ta by clearsd. This smpties the
FIFO, This bit is self-resefting, Ion sddition. the
SC5I FIFC ponters, the SIDL, SO, and
SODR Fall bars e the SSTATO repmsler ure
cleared.

Hic D RTW [(BUK[ FIFCOY Test Wirjte)

Aoreing thas Tt places che SCNT oogg 2100 ¥ e
waede in which the FIFC) cap casily be swyitre.
While this b s ser, writes oo the SO0 pegis-
ter wrill cause the cnore wond concamed in this
regizter fs e poaded wito chee FIEOLV TN Lhe
least sigmadicant byte of the SODL register will
cause the FIBCY oo [oad.

-4



Dpetating Registers

I —

Begister 50 (100)

SCS1 Inpan Dhana Lauch (S1DL
Fead Only

Thia regiscer is vsed primaac ily tor d1agnosc [esi,
programmed 'O aperation or error tecovery. Dats
receved Irom the SC51 bus can be tead from this
replster Dlala cun be written 1o the SODE cepster
aned rheo reast back mito the SYMSICEO0 by read-
ing chis regiscet o allew Toayack cesting. When re-
cerding SOE] data, (lee dara will flow o thas
regisng U amd puT o ehe besr FIFO. Tins register dif-
fovs drom the SR1IL cegister; SIDL conTa s e
data and the SBLIE alwaws cantao: cacily winat 2
currencly on the 50051 dara bus. Reading this regis-
rer causes the SC5T parity bit to be checked, ana
will cavse a parity ereor interrepr if che data s oos
valid. [he poawer-up: values are inderermmare.

L4k

FERELIMIMNARY

Fegmsters 31 [
SCS1 Owput Daa Lawch (SO0
Fead™nte

Lz eegisrer is nsed pranarily for diagnosc Testang
or progranamed LD operation. Data swritien o this
reicear 5 asserted onto the SCST data bus b ser-
ung the Aszert Data Bus but in the SCNTLI repis-
wr This cegister o5 used 1o send data via
prugraoined B0, Date Jows chreogh chis esnster
when seoding duts 1o aoy mode, 135 also ased to
wriks 1o 1he synchrenoas duate FIFO wheno lesting
the ctup, The power-up value of this cegster 15 in-
et uale.

EYMSSCHED MTaka Manu



FEELIMINARY

Fegisters 55 (123)
SC51 Bus Tlara Lines (3B
Read Only

This regster vontains the SCSI duta bus slatus,
Even though the SCSI data bos i acove low, thess
bars ace sctive Tugh, The spgaal stacus is ot farched
woad 12 0 trae represcntatien of exacrly swhat iz noorhe
Bara i1z ar the oime rhe regasrer i5 read. Thas reges-
ter is vused when ceceiving data via programmed
'O This register can also he used for diagnostic
teating ar in low level mode. The powsr-up value of
this register s Indeterminate

SWMEICAaN Data Manwsl

LiAranng Rages ks

L. |

Registers 3C-3F (MW-DF)
Scraich Regisier B {SCERATCHE)
(Read M rite)

This 1 w geoeral purpase user deiinsbie svrach pad
register. Apart freom OGP0 access, onlv Repister
BeadW i atnd Moemory doves dreeted ag the
SCRATOCH requsrer will alter s conrears. The
e r-upy values are indeterrunace.

h-47
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FRELIMIMNARY

Iretruchon Ser el the 0 Processor
BCEI SCRIPTS

Chapter &

Instructon Set of the I'O Processor

Adfter power up and matelezation of the
SYMS3CE6. the chip cvan opecste o the Jow jere
register misrfnce made, o1 wsing SCSI SCRIPTS.

With the tow level register interfuce, thy user has
access 1o the DAMA control agie and the SCST bus
contro] Joge. An external processar Tiag access o
the SCRI s signals and rbe Iose level TYAA sg-
aals, whaeh allrass creatien of comnlicated board
lIewel tesn algarithos. The low level Inrertace 15 use-
Tul for backweacd companbilacy wich SUSI devices
That requice ceriain unique futings ar s
EOUETICes 10 operale properly. Another featurs
allowed at the Jow devel i loopback testing In
loopback mode, the SCSI core cun be dicecied v
talk 1o the DAMMA core e lest imeonal data paths all
the way st 19 the chip®s pios,

SCSI SCRIPTS

To aperare o the SO BCRIFTS made, rhe

SY A5 ACABD coguinys coly o SCRIPTE stagr
addpess. The starr address st b oac a dssed
[Euetar Tipred bowndary. Thes aligns the allowang
SCREIFTS at a dwaord boundary. sunce all
SCEIFTS are & or 12 bytes long. All instruceions
ars fetched from exlecnal memory. The
SYMTICEAD fotches and &Xeubes 18 DWW INSIINC-
nons by becwming » bus master on 1the host bus
and {etchiog two or theee 32-bil words Lo ks ceg-
wters. Instructivns are felched until an wecrupt
MSTUACLION i encountered, or until wo vnsxpecied
evenl (sush as w bardwnce eroecd causes an nler-
Tleph [o (e cxTernol processar,

Chce ag) incetrupe s @enecared, rthe SY M5 3CE00
Tiales all aperacians watil rhe dgrerrngn s seevai.
Thueey, rhee stare address of the next SCRIPFTS

SYMEICRSD Data Manual

melructivn may be written (v the DAA SCRIFFTS

Fuomrer register Le restanl the suteowalis fewclung
s eses ey of inscieTons.

The SCE] SCEIF TS moede of execintioe allows the
SYMSICEN] o ke decisions Tased o rhie sta-
s of che BSOS bus, sa that rhe macpapracessar
dores vt have o service all of the interrupes inher-
=nt in L} operations.

Liiven the cich set of SOCS-onenoed fearares
included in the mstruceion set, and che ability o
re—=nter the SCET algorithen at aoy point, this high
Jevel inteetuce is all that s eeygueed ot bath oormal
and exceplion conditions. There 1 no need to
warlch Lo low lesel moede for sroor recovery.

Five rypes of 3CRITTE insrructisins are mple
memed n the STYME3CARL:

n Blovk dfove  used o crosve data Depween the
SCSI s accl roenwecy

p 1Y or Bead™rite—causes che Y MII0CAAD
to trgzer common SUST hardwars requences,
oT $0 K1ove TERisters

m  Transier Control— allows SORIFTS
mstmactions to makes decisions based on real
lume SC5I bus conditions

o Memory Move— causes the SYMS3CE60 to
exscaie block moves between dillerent pars of
T ToeInOTY

v Lowd and Store—provides a more efficient way
Lo muewe dgla Lyfrom memeny romdly a6
nternal re@mster in the chip without using the
Blermory Move spsrrucnivn,

Euclt msienistion coeasists of (we or three 32-ba
wisls The fest 32-bar wapl 1s alweays loaded 1oto
rize DMLY and DYBO eegrsters, the secend Lo
the I¥3FS cegineer. The chird word, vacd naly by
Memory dove instrucoiens, 15 leaded into the
TEMPF shadow register. Inan indirect [ or pawe
merruction, the firse twe 32-bit op code fetches will
bx [ollawed by one or tao more 32-bit tetch oycles.

g1



Irestructon et ot tne 10 Processor
BCS1 SCAIPTS

i-2

Sample Operanom

The fallowing examiple describes execuotion of &
SCRIPTS instruction. This sample operation s for
a Biock Moeove instruction. Tigure 6-1 illustraes &
SCRIPTS Inttiator Wreite operation, which uses
several Block Move instouctions.

L

The bost CIMU, theough progrmnmisd 140,
gives the D&LA SCRIPTS Tointer (D51
rewisTer (o Che Operanng Regisrer file) the
=LATTIE @cllrgss i nai] Mmooy that poncs Lo
a ROE] SCRIPTE program for execution.

1.cading the [X5P regicrer canses the
SYM3ICHAD to request use ol the PCIL bus to
terch ics first inatmuction from main nemory at
the address just loaded.

The 3¥M33ICE40 typically letches oaro dwords
(53 bitsh and decedes the high order byie of
the Arsi dword s a2 SCRIPTS instruction. IT
the instruction 15 & Bleck Mowe, the Jower thres
byt ol the first dword are stored and
mkerpreled us 1he oumber of byles to be
mioved, The second dword 15 stureal amd
irerpretcd as the 32 Tt heginning address 1o
main mwepery ta which the snase is dircered.

Tor 3 5C81 send operation, the SYRMSSEEG0
walts until rhere s ennugh space in the TIMA,
FIFOY 1o transter a programmable sine Dlock of
data. Por a 53051 receive operation, o waits
until enoupn daca is collected in che DiAA
IFIEO for transfer to memory.

SEYMSICE00 requests wse of the PCT bus

again, this time for data transfecs.

FRELIMINARY

6. When the SYMEICBO0 05 aga groated the
PO buas, it weill execuce (a5 a s rnasoer? a
Lwrsr transfer {programmable size) of darca,
decrennent the inrecnally seored remainimg b
caunt, incremnent the address pointer, and th
release the POIL bus The SYM33CHG0 stays
the PPC1 bus until the IFTTC can again bold |
a write! or has collected (for a read) znough
data to repeat the process.

The process repeats until the internally stored b
count has reached zera. The SYM 520860 reles
the PCI bus sod hen ceguests use of the PCI D
e o another SCRIPTS insteuwcting Ereh
cvele. usitig The incremented stored addeess 1oa
tained in the 12448 SCRIFUS Pointer cepisoer.
Exccurinn of SCRIPTS instructions conrjnes
waril ag ertor condition accurs of an ernp
BCREIFTS ipstrucrion is recefved. At this poine,
SYMIICEAD incerrupis the host CFL and wai
for further seevicing by the host system. It can ¢
cure indspendent Block dove instructions, spe
fring new yoe counts and starting locarions i
tnain memocy. In this manner, the SYM3I30CE6
performs scaltergather operations on data witk
requiring belp from the host proyram, generalin
bost ioterrupt. or requicng an external DAA ©
wreller o be progrmnmed.

SWMEICEE0 Data Manuel
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SCE| SCRIPTS
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Figure 6=t SCRITTS Overview
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Ing1 polign 5et of the 105G Prixessor
Block Mol |nstroclions

Block Move Instructions

The Block droee SCRIFES Ustiuction is wsed a0
mmonve dara berween the B8] bos and memoery. For
a Hiack Mose insoruccon, the Y05 302860 oper-
ates much iks a chaiming DMA device with a
S8 contcoller actached. Figure -2 Ulastraces the
register bic values that represenc & Block Move
mstruction, In Bleck Move instrucuons, bits 3 and
3 (SI0M and DLOM) n the DMODE regiser
decermine whether the source/destination adilpess
resides in menoary or 10 space. When dara s
Treipg myoved anta the SOK] bos, SI0M conptrals
whether thar daca comes fraim LG or enetnany
space. When data 15 being moved off of the 5051
bus, DIOM controls whethe=r that data poes to IO
Of TOLMLOTY 5pace.

Ihrst Dword
Fits 31=-30 Instraction Type-Block Mowve
BiL 29 Indircel Addressiog

When thie bl 1s cleared. user data 5 mosed ta
or from the 32-bit dete stact addrese {ar the
Block Meve instruuiion. The valas s lowded
wle the chip® address register and incre-
amnented as datd s tranzfersl, The adidress of
daca to be mdved 15 i the secuinl dwecd of this
inscmcticgg.

When ser, the 32 Tt wser Lot stoacl wddrsss for
the Rlock Move is the address of o poatrer (o
the actuat dara hutfer address. The value ac rfhe
J2-but start address 1= Ioaded nto rhe chip™s
DNAD register wia a third dword letch {4-hayre
transfzr across the host computer bus?.

Direct
The byte cot wod absolure sddress are as
Frol Lorars.
Cammand ByE Courn
ir Address o1 Lata
B-1

PRELIMINARY

[ndfrect
Use the ferched hyte enung, bag ferch the date
address trom the address joo rhe insroacian.

: |
i Cocmmang | Byte Count

fdrpss of Pointer 1o Cat

Uince the data pointer address 15 loaded, it is
executed 05 when the chip operatss in the
direcr made. This idirect feamre allowws 3
table of data Duffer addresses o be specified.
sing che SO81 SCRIFTS assembler, the cable
attaet is placed in the SCRIFFTS file when the
pragram is assembled. Lhen at ehe acmaal darg
tranckzr time, the otfsets are added w the base
address of the data addre=ss table by the exrer-
nal processor. The logical 1) drver builds a
structure af addrzsses for an 10 rather than
reating cach address individually. This feature
makss it possible 1o locete SCSISCEIPTS ina
FROM.,

Mare: indireet and rable indirect addressing
cionar be gsed s touiomesusly; ooly voe
addyessuag neThod cty e wsed A o G,

Hit 2% Tahle Indipect

When thas bit = set, che 24-bit sipned value o
the start address of the move is reated as a rel-
atwve displacement from the value i the MNSA
repizter. Both the transfer count and the
source/destination addeess are tetched from
Lhis nddress,

! CovirIrmi A hio: Uged

5

L't Care Table Offcel

Llse the sighed miteger ofserin bits 23-0 of the
socand four bares of the wnsroaeton, added to
the vahse in the 10A fegister, to feteh ficst The
byxe count and then the daca addecss. Tle
sighed wilue is combaned wich the data strcc-
rute base addeess (o geoernz the phiysical
address wied o ferch values fomm the dura
seractare. Sign-cxtended values nf all aies for
nezakive values are alloswed, b Tars 31-24 are
pnored.

SYMEICSED Date Mansal



FPEEl IMIFNARY Instructicn Zat ol the W0 Processor
Blgck Move Instrucliong

b= LMD Aagetar ~—drl OBC Aegistar fom

I

Al ST M e W N WA ITES AR M g 8 T 6 43 & 1 ul
x T l —~

i ]

-——

L oo 24-tit Bock Move SvTe Ceuater :
MELy

: L*— Tatn nd rect Addresang

! Indirest Adaresaing 1550 FH comipahbic)

— 0 - Instruct.on 7ype - Black Maue
I—III Iretuction Type - Boged Miavg

I a—
‘|

DISPS Reqister
3133?':].-:3 FAHENGNME MM LIYIIEEEMIPNTAY 8T RS 401

il Al By P!

Figurc eIt Block Mﬂw ]nitrucunn Regi:ter
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[restrucson Set ai tha W0 Processor

Block Mave Insiruclinns

Praor 1o the start of an IO, the Dhala StrucTore
BI.IS':'- .H.l.‘]d CLs ||:|§_i:2[|‘_'|:' {]:}Hﬂ} .‘\.]'l{|1.1.||.‘|. by leiad ek
wyrh (e base address of the 7/ dara srocnare.
Ihe address may be any address on a long
word houndary.

After & Jable [ndirect op code 15 fecched, the
T3S 15 added to the 24-bil sipned offze1 value
froom the op code to peoerate the address of the
required data; both positrer and negative off-
sors are allewed. A subsequent fetch from thar
addrezss brings the data values oo the chip,

For s MOVE instrectivn, the 23-Ia1 bate couns
15 fetched from swlem memory. Then the 33-
bit physieal aldeess 15 browght wto the

SV MR IC ARG Bxecurjon of the muewe begins ar
this poinr.

SCRIPTS can dircctly execure aperacing s§5-
term 'O data strucoores, seving Lime at the
berinning of an 'O operation. The L4 data
struclure can begin on any dword boundarcy
and muay cross system sepment boundanes,

There are two tesirictions on the placzment of
pomLer dacw iz swslem memory: the eighl brles
ol datw 1n the MOVE wmstevcion muast be von-
tiguous, a5 shown belovr; and mndirect data
[enches wre ol avadeble duriog esecution of W
BMernary ny Memaory DA opecation.

3';13. Ii-uum -

Pygical [1ata Addrass

B 27 Op Code

LA

This 1-kat beld d=hpes the pstruction to be
sxecured a: & block maove (MOYE].

FRELIMINAKY

Target Mode
QrL Ingirucdioe Defing g
il MR
1 Resprved

i. The SYMSIICEH] verihies thal it 15 connected
to the SI250 bus a8 a targer before exccuting
this instruction.

2. The SYMSICEHI ssserts the SCSI phase
samnals CSMSG SC_Dv, aod SI_O0 a5 defined
by e Phase BFacld Tvits iy the mstocrint.

3. If che aaomacricn is tor the commimand phase,
the SY¥MTI0CAE0 receives the Brsc conmand
tyte and decodes its SCSI Group Code.

a] Itf'the SCEI Group Code is either Group 0,
rauvp 1, Group 2, or otoup 5, then the
ST N 3ICHED overaTites the DBC reglster
with 1the length of the Commsnid
Descriptor Block: &, L0, or 12 bytes.

bl It any other roup Code is received, the
DB cegister 5 ool moedifiesd aod the
SYMSACESD will teguest the number of
bytes spevified o the DEC register, I the
DBC cogister amitains DM, oo dlegal
USTrICiia inlereu]st 16 genersted,

i The SYMEVCALD ansfers the gumber of
yres specified jinorhe 1B regisier stagiing at
the address specitied in the DY ALY register.

3. Tfthe SATHN! cignal 15 assert=d by the initiator
or & parity error ocourred duting the transfer,
the cransier can optionaliy be halted and an
ncerrupe generated. The Dicabls Halt on
Purity Error or ATH bit in the SCKRTLL
register controls whether the SYMSICE60 wall
hall on these conditions immedialely, or wait
wnbl completion of the current M.

SR SERRSE [aky Manal



FPRELIMINARY

Initator Mode

(1] o Instrucdion atined
0 Rreweived
1 MOWE

The Y845 350860 wenufies that 1t s connecrea
T The S{:5] bus as an tnatiatar belore execuring
this inseraction.

The NCRES3CE60 waits for an unserviced
phase 10 ooeur. An unserviced phase s defined
ac any phase (writh SREQY asserted) {or whichk
the SYM33ICE00 hos nol vl ransferred data
by responding with 4 SACE,

The SYMSICEAD curnpares the SCE] pluse
ity woe Cloe DRCAADY regasrer warh the latelied
SCS] phase hines stored in the B5TAT §
register. Thess phase lines are Jatched when

SREQ)Y 15 assert=d.

Tt the 3CAT phase bits match the value stored
in the 85TAT1 register. the SYMFICHAD wil]
transfer the number of bytes sproified in the
DIBC repister slarting at the address peantsl o

by the DINATD peginfer,

TE the SUST pluce Tits da ot enacei the walue
sloredl in thie SSTATI cegaster, the
SYMSICHEN geperares a phase srusinaeh
iiTermapt and the iBsTewCtin j3 nnT execuced

[uring a Message Out phase, after the
SYMS5ICEAD has performed & Select with
Avtention (ur SATR has been manuoally
asgserted wath 3 521 ATN mstruclion), the

(2530800 will deascerl SATHNS durning the
final SREQYSACK hinealshake ol the ficst cnove
of Sessage D bytes afier SA TR wag ser,

When the SYMEWCAGD &= pecformig a black
e o Message [n pliase, o w14l oor deagseet
Thie SACKS signal for the Inst SREQSACK
handshake, The SACK signal nast be clewred
using the Clear SACK IO pisituactaoo,

SYMIICERD Oaka Manual

Instruction Setof ihe 0 Processor
Block Mave Instruclipng

Dits 26-24 SC51 Phase

Thas 2-bat feld defioes the desioed SCST maloc-
imativo wanslet phoase. Wien che SYME3ICG0
OperAles 11 Lol Car mede, Wiese DIl age voro-
paread Wit The larslwad 3CST pinse bits g
SN TATE Y regiscer. When the ST M AIIEGD
Operates nocarget mode, the SYMMS3C880
asserts the phase d=hnea 1 this feid. The fol-
lowing table describes the possible combina-
tions and the corresponding SC5T phase.

MiG CD 1A 8C31 Phaze

o C 1] Dara our

Ly ] 1 Lara in

o 1 1] Cennymand

0 1 1 Ltrlus

1 il il Reserved oul

1 u 1 Keserved m
1 1] Measage our

1 H 1 Mreasage in

Bits 23-0 Tranpsfer Counter

This 29-bae Gedd specifies rhe paober of data
bsres 1o he meved herseen the SYMS3OEGO
ayd sysrem ooy, Phe tield is soored o the
LIBL: register. When the SY A 330360 crans-
fers dara toffenit meonory, The PYERLO regisTer 35
decremacnied by dhie pumber of byes crans-
ferred. In addition, the DNAD register 1s
mcremented by the oumber of bytes rans-
ferred, This provess s repeated uonl the DRC
regwster bas been decremented s zero, Al that
Lme, the STYMESICTHESD Tetches Lhe nexl
INSTOWGLLUTL.

IfTin 28 is g1, indicating table indirgst
addreszng, this field 15 oot used, The byle
colInt o5 esTead fetched Iroar o table pointed w
by the DA register.

B-7



Ir=truclion Set of she [0 Frocesser

[0 Ingtruciions

i
Second Dword

Bis 310 Siarl Address

-1

This 32-bat Nield speocuhes Lthe sturtiing zddres:
of the data Lo be moved Wev'ifom memecy. This
teld 15 copied o the DA cepister. When the
SYM33C260 runsfers data 1o or from mem-
ury, the DMNAD register 15 ncremented by the
number of byles transferred,

TWhen bil 29 15 set. mdicatng mdires, aldress-
H1g, hng wddres: o poagiter o an address m
e ety That peints 1o the daca [reacin, Wicn
hit 258 is set, indicating zble indirece address-
ing, the valae in this field 1= an offset into a
table pointed to by the DSA. The table entry
conains byte count and addeess information.

PRELIMINARY

I/O Instructions

The 'O SCEIFTS mnsteuction causes Lhe
SYNSICERL (o rrgoeer commman SCSI hardweare
seguences such as SerClear ATK. SevClens ATN,
Ser'Clear Targer Made, Seicor With A TN, or Wil
for Reselect, Biguce 6-3 dlusirales the egisler bit
vilues Lhit cepresenc an IO mnstouuticon

First Dwored

Birs 31=30 Justructon Type = IAC Instruction
Bl 19-27 Op Code
The inllawing Cp Code bars bave diffeycnr
nieanings, depending on whether the
SY M IICEAD 5 operating 1o INit1ator OF Tacger
mode, Note: Op Code selections 101-FLL are
consider=it BradWmite tnstruciions, and sre
described in that s=:tamn.

Tarpget Mode
OPC2  OPCY  DPCD Instructios Detfingc
1] 1] r Pisileer
1] ] 1 Diacconnoc
1] i ] Wit Selecr
1] 1 et
1 n 1] Clawr

Reseleor Thsrvicmion

1 The S¥M33CHA0 arbitrates {or the 551 bus
by asserting ihe SCSI ID stored o the SCID
ceplster, If the SWAMS3CE60 Joses arbitration.
Clesr 3t Triss ageain dicing the oext weadabls
arbitcatien oyule withoul reponting any lost
ArDITCATICO STATIS,

2. IMihe 5% M9 WA wiins grleiizidion, i
arre s o ceseleet e SG51 device whosse ID
it detfined it e deaginacion 10 field of the
insTrucEiont. Chce The 5% RLSSCRGY hus won

arlsitratiot, 16 ferehes e next nsirwslion ftom
the address poiared fo by rhe DS iggisier,

SYMSICERD a4 Man ual



PEELIMI-ARY [ngtruckor et ol te 1S Procegso

i — [CMIP Heisier —eel DBL [Haqiemer

21 22 & g0

EA R I gl
™
-

Vi IR A7 IR IS 14 244 10 & Toa o4 1

S TRLTCE

HEE B L
] ; oL Ty Dol
: Vo L | IT‘ : \T‘ : ;
| - AES RES | RER | AFS
| ;- I
[ 1 : L Sttiam ATH:
|| ] | — FelAlar AGH
[ 1 1 '
I. i | ! ! | — SolClear Taigel Mo
[ I , | L - Feflear Cang
: : . — | riciiked Cestiale™ C10
: : i — Soded Dasinao 100
i *- enroded Destinatn 1D &
! — Hezarved
I — FRrsorad
|~ Besaried
— Re=suwwl
— Kageued
— Salertalth BT
— labl: .ndeed Mode
;I — F ekaline Meddiess Mnge
— Cpiode bt
= THUTEY R |
— Ip Gnne hit 2

— | - InEIrJLGn lyme - LD
= 0.l Typs 1T

—acond 32-tt wond ol 3he W0 instrsction
O%FSReisler

e e e e B e e I R T i o R e O I O - T O T I B
0 T T HE T T -

" ._
i . . . | [
E

J2-bit Jump Address

Figure 6-3: 'O lostruction Replater

SYMBEACAED Data Manual
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Imstruction Sel of the [0 Processar
E'O Instructomng

3. Therefore, the SCEIFTS cao imvve oo D (lie
oext s tneciens kefare he resclecnosn has
completed, Ir will copminue executing
SCRIFFIS anrl o SCRIFTS instruction that
TEygues A fesponse front the initiator is
arcolpesod.

3, Iche SYMBICRE0 is selected ar teselected
Tsefore winming achitration, it f=cches the next
insrcuction trom the address pomnted to by the
32-bit jamp address field stored in the DN AT
regisler, The SYMSICE6) shotld onnually T
seb to milator msde W10 15 reselested, ap 1o
targel mods of 1115 sslected,

Lhrconuest Instrucieon

The S¥ M1 diseminoets froin e 50251 bus
b deasserting all 5SS signal ourpucs.

Winir Sebect Jrstreection

1. Tirhe 3YWAARSC0804 is selocted, it fetches the
nest inseruction foom the address pointed to by
the 1¥8]° repister.

It ceselected, the SYMMSICE6D fetches the next
mstraction rom the address pointed to by the
32-bu jump addeess [eld stored in the DIAT
repister. The SYM33CHA0 should muovally be
et bt Initiator mede when reseleciel

3 Tfahe CIMUG sers the SIGE b w the ISTAT
regisier, (he SYMSICE0D will alwirt lve Wagr
Select mmstruction and [eweh the next
wsteustion fam the acidoess pointed w by the
32 b junmpe wddress Geid sended i che DNATY
FEIRICE.

ka

et fRelruchisn

When the SACKS or SATHN! bis are s=t, the corce-
sponding bits m the SOCL register ace set. SACKS
or SATI: should not be set excepr for testing pur-
poses. When 1he tacgst bit is 521, Lhe comesponding
bit in the SCHWTLA register 15 also set. When the
ssarey bBir s se1, the cormesponding bil i the Arith-
metic Logic Untt (ALLY 35 set.

Mule: nonz of the simals are set on the SCSI bus

11 iarrel mode.

b-11

FRELIMINARY

Loleaer Tnsirpiteom

Wheo the SACES or SATX! bats are set, the corre-

sponding bits ars clearsd 1 the SOCL register

SACKY or SATHY should noc be ser except for pese-

ing rurposes. When the target bik s s=t, the carce-

sponding bit win the SCNTLO repister is cleared,

When the carry bit 15 set, the comesponding kil in

the ATLT 1% clearsl

MNote: MNons of 1he siemals acs resel oo the SCS]
bus 1o ATt e,

Initator Mode
orce ORC1 0OPCD  Insiruchign Delined
N 4 n Selecr
N N | Wagt Thsconnect
n n Wit Thanplect
I 1 1 Hag
H [ 1 Clear

Sefrot Fevtencfioe

1. The SYMSICEAD arbvireares for che SOS1 Dus
by asserting the SCELID sioresl wy the SCIT
regter IF the SYMSICHA Toses athirmario,
it Tries mpain dueinng the oexe availahle
ariaTraton cyele wichrig reporting any 1osr
Al TCATHN G STATLIS.

2. Ifthee SYMTICAGE wans arbeeracion, it
apenprs i scloet the BOET device whose 117 s
defined in the destimation T feld of the
instruceion. Caoce the SYMFICALD has wan
arbitration, it fetches the oext insouction from
the address pomnied to by the IFS]P repister,
Therefors, the SCREIT'TS program can misys Lo
the next instruction before the selection has
complet=d. It will continue executing
SCEIFTS until 4 SCRIPTS instruction that
requires & response from the largel i
encountered.

B¥M ESLEHED [ak Manyal



PRELIMINARY

.o [Fohe BYPAS WOEGD o5 selected ar reaceceted
before winning arburation. o fztches whe Dexe
wsrruclion rom the address poiotesd Lo ov e
32-bi wamp address beld zlored o 1he DINATF
cewssler The STMS3ICE60 shoull manusie e
gal Lyoampsetis mpnde 1f 37 08 2emchoetod, ot

vai el ronode 00 G selegre]

d. Ifthe Yelecr wirll ST fichd 1 e, Tihe
SE IS sgnal is asscered durng The selecriog
phase.

Wiezr Mavenmnet Mdrectior

. The S¥MS30860 waits for the targer o
nertormt a "legal” disconnact from the SC ]
bus A “legul™ discennect oocurs when SBSY
and S53ELY gre uctive for w mminimum »f one
Bus Irer deloy (300 ps?, afler the
SYMIICHEO] hos recereed o Dhsconnect
Messuge o a Connroms! Conplore Messaps.

Tt5: Rereler: fnstrucign

i Ilthe SYMS2CED 15 selected before Do
reselectud, 0 ferches e oeX brstensTaon foosto
the aeldress poanted Ta by the 32-Tar jurmp
address febd stored in the LIM ALY regisger. The
SV M TR sheold e mamaally ser o Tage:
aremle Shen seleeTed.

2 Ifthe SYMIUEG0 s reselected, if ferches rhe
OEXE MSLILCTien trom the address poanted oo by
the DST repiscer

3 Ifthe CPTD eetx the SIGT bit in the §5TAT
ceprisTeg, Che S MSTCSA0 wq]] alsipet che Wan
Reselect wsrustion and fetch Jhe next
wesLetien Iooane the adsloess powoted we by the
22ty paarygy addoess feld sroasad w thoe DNADY
TLEIGTLE.

.'51'-'! fr_'-'!ru.u;.'f.fm:l

When the SACE: of SATK Tis are ser, The 2orme-

spracidien by o thie SORCL rerster are set, When

the Target hit a5 set, The cprespniding bt o che

SOUKTLO reguester o5 2)5r zor. Whiein e Carsy b 1z

se1, the corresponding bit in the AT L s ser.

SYMECAED Jala M anua

Irsrruchor Se; of the D Fronesen:
Ik EmSIuctinns

e r
ibeorr SRelraechivm

YWhen Lhe SACK or SATHNS bifs are cet, che corre-
spanding bits are clesred ooche SOWCL cegisier
When tbe Tarpsl bit = sek, bne corresponding bacin
e 3TWTLD reglsler 15 chearsn When the CarTy
T s sel, Che cortespogdlug ban o e AL
lenpend

Bit 1o Helative Sddressing Mode

When this bar is ser, the 24-hit sjgned valae
The TIMALY regisrey =5 1sed as o relamive Jis.
(Hacetent Jrong the curpent 13I8 addrcss, Dhns
hur shculd onldy be psed io conunennn with e
Selecr, Reselect, Wait Selecr, and Wait Reseleor
mslructions. The Selecs and Ressl=cr instruc-
{ioms can coowain an absoluwe allernais amp
addr=ss or a relalive leansizr address.

v 25 Table Indirect Mode

Whee Uns Bl iz set, (e 23-bit syened valoe o
ihe DBC repasten o adiied oo the valiue m the
DSA regester. use:l ws o offser relntres o 1he
walie g che Data Souergee Bass Address
FAY cegister. The SCNTLE vatue. SCSID,
s¥uchioomous viBEer ael syolioeoas prod are
swvadued froar this adiicess, Prioe o tbee start of
A 1A, rhg IS A shonalil be Taades] weitly tie
fage adddress ol elie TAY data stouwcture. The
addrees may be any address on g dwnid Tl -
ary. Afrer a’labje Ipdigeer op emle i forvhed.
rhe I¥5MA 15 added 1o the 24-hin signed offser
sraiue froon the ap oade (o generace the address
of Lhe reguirsd dula; both positive and oegacive
ullsels are wllowed. A subzequent feich from
that midress brings Lhe dala valoes io1o the
chip.

SOEIT TS v ddicectly eXevule uperalior sys-
term LOY clafo stouclures, saviog Dme al the
beginniny of an IO aperation. The O data
siraclurs csn brpin oo any dword boundary
andd oAy cTess syslem segment boundaries.
Thers are vy Testriclions vn Lhe placement of
uabin B61 BpS BT oS TIOCY:

L. The TA0Y clutir steuvtwce must fie wilthin the o
ME abeecw or below the hase address.



nstrachian Ser of the 175 Processor I'RELIMINARY

[} nstructions

¢ An I command strucluce must have all fowr
Tylecs cantligloks UL $WETEmy Ieniony, 95 s
Tl The e peeiaod bics are ordercd 26
The SEFER register. The configuvamion birs are
agedeted as in the BCN LT3 regisrer.

“Gonfg 0 OFset ()
REnGd

Thus bit sheuld only be used In conjuncoon
with ihe Select, Beselecl, Wunl Select, nod Wan
Reselect instructions. Bis 25 and 260 may be
sot mdividuslly or in combinatieo:

Bit 2% it 26
Lizeat D o
Lnbia Indirect L 1
Belative L 1
Tak|r T=lotjwe ! 1

IXircet
Ulsrs the devics ID and phaysical addeess in the
L1sLTaeIen,

'fﬁummand i Mot Uses , Mar Uged

Anzalne & erate ddress

Table Indirect
Uses the phvsical jump address, ot ferclies dara
umng the table mdirect method.

Comneag Table OffyET

i
i Abzalgie Altermare Address

-1z

Relative
Tlses tlee deivice ITN 101 thie 1ostreTion, bl resl:
rive alteroate addmess 2w o celatsn womp.

—_—— r —. |

Cemmand ‘D T NotUsed | NorUsed

Alterazeg Jump Qi get

- —— ]

Tablc RHelabive

Trears the alternace wemp addreess as a relaove
jump and f=tches the device [D synohroncus off-
s, and synchronous period ndicectly. Adds the
value m bits 23-0 of the first iour bytes of the
SCRIITS mstrucion 1o the dals siruclure base
alcdaess T fom the ferely addres:.

—_—

GCorerand Table SHset
e |

-ﬁ.l1e-rna're JLmn Qiftse:

Eid 24 Sclect with ATN/

T, hit specifies whether 547 W will he
asserred during che sel=ction phass when the
SYM3SICHED s executing & Select mstruction.
When operaling In initiator mesde, set this bit
[isr the Select imstracton, I this bt & ==t on
un other IO instructiion, ao iblegal mstoucton
mlerrupl 1% genecated,

Bits 15-16 Encoded SCS[ Destinadon 1D

Thas 3-bir [eld specifies the destinaion SCSI

iC for an IO mstrucilien,

Bit 1 NeffClear CarTy

This hit is viged i conjunceinn wich a Seg ar
Clear sttt i se g clear e Caroy bil,
Herring this bic weith @ Ser inarsncrn aaserts
the Carry bacn che ALLL Setting this hit with a
Cicar instruction deassects the Carry hit in che
AT

Hice ScuUClcar Target Mode

This bit 1= used 10 conjunction with a Seg nt
Clear instruction oo set or clear target gnde.
Setiing this bt with a Set instruction canfig-
ures the S¥YMI3CHA0 az o target device (his
se1s bit O of the SCWTLO register). Clearing
this b1t with a Clzar instruction conbigures the
SYMSIZEE0 a5 an mitiator device [this cleags
i 0 of the SCNTLO register).

ATMEACER0 Dara Manual



[ & SefClemr SACKS
t3 Leullcar SATN/

These tarn bite are vzed in conpunction aith a
Lot ar Clear instruction to assert ar deassert
the corresponding 5451 control signal. RBic &
controls the 5CE] SACK! signal; biw 3 concrolbs
the 8CST SATMY signal.

Sztting sither of thess bics will set or rezer the
corresponding bit in the SOCL register,
depending on the mstructiion used. The e
mlouction s ussd 1o assert SACKS andfor
SATHY oo the SCEI bus, The Clesr instruction
15 used 1 deassert SACKES andior SATHN on
the BC°ST Tais.

Sines SACKS and SA TR ace ininatee sigoals,
rhcey will nat he asserced an the 5407057 has
unless the SYMSILEG0 is cporating as an igit-
ater or the 50X Loopback BEnable bit 15 se1 30
the STEST2 register.

The See'Clear SCST ACE AT mstrucuon
wwould be used after messare phase Block Mave
upcratiohs o give the initatog che opparru ey
en 3s52rr attention befores acknowledging the
last message byte, Tor example, of the mitiator
wishes to reject a messame, an Assert S251
ATHN mstruchon would be 1zsued belore a
Clear SCSI ACK mstoaclion,

% 2=0 Beserved

~rmd Daord
5 31-1 Start Address

This 32-bu [eld contains the memory address
o feteh the oext nstruction (f the seleclion or
reselecnon Fails,

IM velanve o talde celative aldeessmg s used,
s valee 5w 24-bi sigoed ollsel relative 1o the
vurrent DET repister value.

FMAICEHR] [elo Maryal

FEELIMINARY

In&truchicn Setaf tne 00 Frocessa
AeadWrite Inslauctions

Read W rite Instructions

TTe Read™ire Instruciion mvpe myowes the cag-
repts af e cegister oo agother, o peviorms arith
metic eprecations such as AN, OR, XOR,

Addit e, and Shitt. Figure &-4 illosrates he acg-
isrer it salues That feprezent a Eead™Write insreac
ik

Firsc Do

Bits 31=3¢ [asmucdon Type = ReadWrite
Instracerinm

1he Head™Write insrnoctbion uses operator hits
26 dirough 24 in coenjunctian with che op oade
hits o derermine which instrucoon = curcenely
sirlecred.

Biws 24-27 Op Cude
The combinacians of theze kits determine o the
watructon s 3 Read™M e or an LD instrac-
oo, Op codes 000 theowgh 100 are considared
' inziructions. Rerer to Table &1 for tield
Jdetiracions.

Bits 26-24 Operalor

Theee bite are used i conjuncoen with the op
code bils o delermune which mstouchon s
surtentiy selecied Refer wo Tuble 6-1 for [eid
et

Birs 22-16 Reglster Address - A{6=0)
Eegizier salnes may be changed firom
SURITLS o read-mndibe-werre oyeles ar grunve
rfram SRR cecles, A0 seleer an 8-lay

smitecadestitiarian regusree watluts ch
SYMS3Cann.

Second Thaoed
Dirs 31-0 Destination Address

Thiz feid conlawms the 32-bit destination
adiloesys where the duta 15 Lo be mosed,

B-113



[ratiucton Ser ol t1e o0 Procesao- FEELIMIMNARY
Read™rile Instruclions

| .
r— JGMO R=gisier —=rl 0BG Fegistpr F|
|31 ac 29 26 27V 76 2524120 22 M 2

13811615 1d5{1211 40 8 B T & § 4 3 2 4

T 1 f T T
| | = | N
! R immedace Dara REEErEd
i | [ [RETEAEN
! P
! i i 40 —
i I | : ) — 1
i ' “_ Ly Fogrdre
| — A A dre
| o
! Ay
H — l’lE‘
. : - [FResemmdy
: — dpealan [
. — Dlpararr
: — [Iperaier 2
— (1 CAade Bk
: — Do Gz ot
; , — I Nxle il 5
: |_— - Instnchen Typee - BAR
; < - sirucion Type - RSy
| DSPE Aaqsier
| M AP AGFEM MM 91155153112 11103 & O OR o4 5 21 L

L]

Figure fi=d: Read'Write Reglsier [osimuction
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nstraction Se1of the 10 Processor
Read W rite Instrrglipng

0p Code .1_|]=
Move from SFBA

Moo HApsa oo Tegsrer
Syncax “Wove dacad o
Regn”

Slntt the SFRR regster une
Yl [ e el dnd place e

JesllT L the ceisTe. Syntak.

"Mow SFER FHL Reph™

CIR. dars wirh 5FBR and
place the pesnle tn the roms-
ber, Brmcax U Ahdore SERE
dagal o RepA”™

WK data wilh SEHIE an«d
niHes the resallin 1he creis-
ler. Synray “Move SERER
MI1E qatad o Hegd™

AR dats with SFRR anad
Pl e cesuli o the cegis
ter. Avnlws. “Muove SFER &
duara# 1o Feogd™

Shitfn e SFBE. pegizner one
Tt o3 e mght and place the

oesilll i thes PegIATEr, SYnL!
" Move SFER SHR Regad”

Sadd et wo SFHR without

carty and place che resulrin
the register. Syoncax: " Seve

SELE + darad 1o RegA™

Add duta iw 5FHT with
carry und place the resall i
the register. Svatax: "“Aove
SR + ditak to Re;:ﬂ with
cargy”™

FRELIMINARY
Table &-1: HeadiWrie Insructions

Op Cade 111 Op Code 110

Dperator Read Modily Write Move w0 5FBR

QG0 Mhonre Jara inro regisoer I'Evc_da;; in.l.:c: tii:"BF-. CegIs-
Hymra: Mo decad to T SvnrAx Mo datad to
Bogh™ =1RNET

oo~ Shilt regisrec ones il w the Shill regestar ane bl o Lhe
lett wned pluee Lhe recull tn lell wpes piare Lhe cesull wm
Lhe= sume regisler. Syvnlas: Uiz SEER regesler, Syalax.
“Miove Reed SHI Rupd “Move Rept SHI. SFBRE"

au QR dara witds repistens ans R aara with repister and
piace e resulr in e same piace the resule o the SFRR
Le@erer. Svnras " ddowe regLsier Suvnran; ' hovs
Fegeh  datad o Reph™ Begn  dataé o SFHR™

Ll MO dara with regdsmer A ROE A with egister and
place the ceswt in the sames pirce the reswde in vhe SERE
Iegisrer Svocax M ivlows regisrer Mvneays o
Bega XOK danad to Kepa™ Brgd XOR dacad tn STLBR”

140G AR dato aich regisrer ano AT daw wih regisler and
mlece 1he resull in Lhe some plaie 1he result in che SFRE
regusler. Svalws: “Wlove regusle r Syolios: Y bove
Reza & datab to Regh" Heps & odah o SFER”

il Shall regaster one it e the Shill cegantar vaee Lk o che
oght uned pluve the resoll o gt anu place the cesnll ua
e siwanae negsler, Synlo. th: SFER regiacer. SyHTak:
"Mipre Reph SHE Bepen® "M Fept SHE SFBR™

1LC Add daes o segrter wirlvawe Madd daea po cegiaer witvowr
carry and place the resulr in carcy and place the resulr in
The camie [egisTer. Symrax: the SFER regisoer, Syntas:
*Move Beghh + datal o "Movne Repd + dacad 1o
Rega™ af LR

111 Add data o regsler waih Add daea i register st
vurcy and place the cexull m carry and place 1he resull in
the wume= reglsier. Syntax: the 5B cegistar. Synios:
b e ﬂl:gn"; + datak 1o Rt FREEr Rr_p;.-'-"; + clala¥ In
Regd wath camw" SEFRR with curmy"

LR

L Sabirerare o ofoumsl! mefafer nome or chdren far e e M sk cTAMRC

2odirterd ianfoaic 3 encar deor oy 2

® o v sinfied et S Ul Bt B Plarm e g sheliod i M it byt

SYMZECRAR Daka Marual
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[rezsruch o 22t of ihe 10 Processor
Transler Control Inatructions

Fead-Modiby-%Wnee
Cycles
Durning these cycles the register is read, the

selected operation is perlormed, and the resull s
written back we the sourve cegister

The Add vperation van be ysed wongranent o
desTement register values Jor nemory salues of
geetd 0y it Tion with @ demory-ro-Eegaster
KMunve aperation) for 1se as |oop colTers.

]
Move rofrom

SFER Chycles

Al operavons wee read-imes] F-swrees, Hrwever,
er Terislers ure nvelved, ane of whocl 15 always
the SFBR, Thig prassihle fuetions of rhis instre-
TLLSOE A

s Write one byes (value contained within the
SCRIPTS wnstruction’ into any chip register.

. Move redliom the SFBER fromvoo any ochier
regIseer.

m  Alter the value of a remster with ANDYOR:
ADDVXORSHINT LEFTASHIFT RIGIIT

operators

p Afler mring values 1o the SFBR, the camipare
and jump, ull. o similer insiructions oy be
dsed wochieck the value.

A Move-co-2FBE fallossed by a Move-from-
SIFBE can be used to pedoron a register to
TeEIster move.

i-10

PRELIMINARY

Transfer Control
Instructions

Toe Transker Coateol, or Candinenal Jang,
instruction allows sou to write SCEIPTY thar
make decisions based on real time conditions on
the SCST bus, such as phase or data. This instruc-
tien cype includes Jump, Call, Bsturn, and Ioter-
rupt melructions, Furure 6-3 dlusimies the register
i valuess that represent 8 Transf=r Control
Instrucin.

First Mhwaord

Bits 31-30 Instrucuvn Type - Traosfer Control
lnstruc oo

Dits 29-27 Op Cudde
Thix 3-bat field speciies the wype of transfer
cooral mstouction w be executed. All ransler
control mstructions cin be condinwsasl. They
can be dependent on a rriefalse compatisan
af the ALY Carry hit or 2 comparsan of the
SCAI whrmaoen eansfer phiase with the
Phase feld. andior @ cotmparisan of the Faest
Byte Becowed swith the Praca Compace feldl.
Fach ipstrucricn can operace in initiator or car-
e mode,

1] ol ] arC1  OFCH Ingruction Dafned

o o { Tumap

] 0 Call

] 1 1 Renurn

1 L 1 Incecoups
t X X Resaryed

SYMSICHS Dala manua



PRELIMIMNARY Inatructian Se of the 0 Processor
Tranzias Controb InsLruci ns
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nswractan Segof the -0 Processar

Tranzier Control Instewctions

Jump Instrucdon

The S¥MM53C860 can do a waefalse
somparison of the ALY carry bil, or compare
Ui phuse andfor dati as defined by the Phase
Losnprace, Daea Crompace and TraeTalse Iir
fields. If the cnmparizans are true, the

SY LA MCA0N s the TSP pogister with rhe
conFenes ol the L3517 regisoer. e 1EP
regizier nemar conrdmns the address of che next
N REECTIon,

If the compartsons are false, the 5¥Y 0 5305860
terches the next instruction from the address
poinced oo by the TSI cogister, leaviog the
instmuction pointer unchanged.

LCall In=truction

The SYMIICEOD cue due a ouelaise
sumparison of the ALU carry bil, or compare
the phuse sodior ot as defined by the Phase
Connpace, Dina Compuee, atul TrueFalse bu
feidds. T the compacisons are e, the

S MAICR leads the ST eegster wirh thic
ceentenes of che DEPS cegister and that addeess
value hecomes the address of the oexe
insTtractinm.

When the SYMS 3960 exsrutes 2 Call
wstruction, the mstooction pouttsr conianed
in the DS register 15 stored 1o the TEMF ceg-
iler Since the TEMP rerister 5 oot a seack
and vao only hold one dword, nested calk

s Teveions are nal alloased.

Il thie conoiparisoas arg Talse, the SYMS53CE 00
fetches the neXl instouction from the addrezs
paaeited Te by the DS resister und the
WATTLLCTINIL pusdnler 35 ol omosd el

Hewarn Insoucdon

l.

The SYMEFEEGD can da w trueTalse
comparisi of the AL carry THT, it cotipice
che phase and'or data as defned by the Phase
Compars, Thata Compare, and Tooe/False bir
fields. Il the comparisons are trus. then the
SYMSICEND loads the DS register with the
contents of the DEPS rzgict=r. That address
value becomes the addrzss of the next
mnstruction.

FEELIMINARY

When a Kemarn instracricn is executed, the
value stored o the TEMF regiscer 15 returned
to the DSP register. The SYMMS3CEG0 dores
ot check o ser whether the Cali mnstruction
has aloendy Teeen eecuted. In will not geoemle
an weetpuprif a Bemats insreaction s execnured
without previrnsky executing a Call s
Tim.

iE e cogpatisans are flze, then the
SYMAICARG ferches che texr inscroanco Fain
the address pownced ta by the ISP regiseer and
the nstruction pointer will ooc be madified.

Intcrrupt Insrucdons
Interrupe

a)] The SYMSICES] cun do 4 trusfalse
comparison of the ALU carry bi, or
compare the phase andfor data as defined
by the Mhase Compare, Duly Compare,
wnd TrueFalse bit nelds I 1he
CLOIPNITISON: afe 1eue, then the
SYMEICEED penecates an wlermupt by
asserring the TRG) signal.

b Lhie 22 Wt address field sqoced i e
13815 pegewter (et YNALY as a B30T 00
Cany SNNCALL 3 LU intermapt seevice
vecror When servicing the incerrupt, this
unigus status code allows the JSE to
guickly identify the point at which the
nEerTpr occur red.

¢ The S8YM3FICEGD halts and the DS
register must be written to start any further
operation.

Iuzevrnpt on-the-Ei,

a) The 8YM33CHSD can do a trueiales
comparison of the ALY caory bit or
compare 1bhe phase andfor data as dehned
by the Phuse Compare, Dala Compare,
und TrueFalse bt fields, I the
caimpansons are true, and the Intermupt on
1he Fly Bil s set (bt 207, 1the SYMSICEED
will assert the Intetrupt on the Fly bit
(IS TAT hir 21,

Bits )6-24 SOS5I Phase

Thas 2-bu fighl corresponids vr the three 551

s pliase sigoals which are compared with the

phase lines Tached wheny SREQY 15 asserled,
SYKMEECAR] Dada Wanual



PRELIMIMNARY

Comparisar: van be peclormed o detecione:

the ST phse actually being deiven o che
SOAT s, The ollowing tahie describes tine

passible combinatcons and ther correspond-
oz SCCHL phase, Thess tits are only vald when

the SYMIFC8HC 5 operallng W ITITIasT

red e, when the SY 3330860 15 operating 1o
che rarget mode, thess bits showld be cleared.

MEG [ H fl1] SCEl Phase
T~ 0 49 awouwr
C ] L Diara il
C 1 4 Command
G 1 i Hratuy
1 n 1l Feezpred o
1 1] ' Heerpred in
1 u Mensuge au
1 1 1 Messuws in

Bir I3 Relative Addressing Maode

When this bac s ser, the 24 Tt sigoed valoe w

the DIEPE register s used a5 a eclarive ajfser

Tvono the cuerear DS address (ol s poatic

ag Lo e ICKRD SCT easbey Wor s victe S
ceniv excaling: . Rejarve mades daes st
appely oo Beotrm and Toceprapr SCRIFTS.

Jumpi'liall an Absolate Address
Blart =xecubion at the new sbsclurs address.

nminznd Conditicr Codas

Arsuliy Allermate &kiresy

JuropiCall a Relatve Address

MATATT execUiiu wl The sucrent addrzss plus o

Enoas] e ceiative o,

Sonditan Sodes
Alternate Jamp DAse

Corimand
Dan'™ Sare

Iserpelisa &4t g 1| 1) Prospscne
Transiar Conieg | [ ogtruchions

of the last 24 bars of the Jmnp ar Call nsieas:
Cionn. Because it 15 signed Sheos complimene),
she jump can be torward or baclkeward

A relacive transfer car be o any adoness wihin
a 16-MRB sepraenc. The progran counter s
coenthined with the 23-bit signed odtser Juung
aadition ar subtraction? oo o the ner mxe-
cuuon address

SCERIFTS programs mdy Conlam a muxzure ot
cliwes:l Iuroaps wncaed TELEDve FLLIILSS G pIFOIvIcle
iAxine versanlimy when wemog SCRIFTS.
P cxanprle, major sectuins of cmde cag by
aseesseal with Far valls usiog the 32-bin plavsical
scdedpess, ther Lowal Tabsels can be called vsang
retatve Transisrs. [a SCHIFTS tstrucoen,
1MAcR Ghly relanve transfers i wnuld oot reguire
any run time alteraton of peysical addresses,

and could be stored Ul and =xecured o a
PRCOIM

Bhr 21 Curry Test

When this bat s 5el, deciaions bused on the
ALL carry ot can be made. TraeFalse com-
parEens are egak, bur Lata Ootnpuaee sod
Phase Campare ate illegai.

Eit 20 Enterrupt an the Fiy

Whiees this bat s seT, the Iotermapt msiracinen
will niaT dalr the SCRIPT S proge ssar. Chiee the
et pr oocars, the Tarerpuogpr o the Fly Ing
TRTATD b 273 waill be asseyred.

Bit 19 [unipr [f TrwefFalse

This Tac decertwnes wherher he 5 M5 A0
should branch ssnen a cnimparison is e ar
when a compariacen is fakse, This hit anplies o
phase compars<, dara comparess, and carry
vol If bath the Phuse Compare and Data
Compurs bits are set, then both compures
musl be irus to braioch oo a trus condition.
Loth compares must be [alse 1o branch om a
Tulse condien.

The BCRIPTS poosgrum countsr is o 32-bat
valiue poancibng to The SCRITTS instruction

Hesudl al

currentls heing executed Ty chie 5YMIICHEQD.
The nest address is fermed e adeling the 32
bir program counter 7o the 24 bir sigoed vilie

STMEECAET Data Manual
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nEracinn Setaf tha @0 Processor
Mempery Move Instruclinns

Hit 1% Compare [ata

Winen this bit is sev. the first b receieed [rom
the 551 data bus contained in SERE regls-
1ery 1= cempared with the Dula o he oo
paced Freld i the Tiansfor Conreel asoucerinn.
TheWait far Valid Phase hit conerols when ths
compare will accur. The Jump if TreT-atse bt
Jeterminss the condition (tcue or false) e
hranch an.

Bit17 Compare Phase

When the SYMSICEGD i 10 Initeator mode,
thiz buit controls phass compare operalions.
When this bit is sel. the SC3I phase signals
Jdatched by SREQ are compared to the Thase
Field in the Transfer Coenteol mstrmction; i
ihes mateh, the compurzen s true The Wi
{or Valwd TMhwse Bl sonkosls when the cermpare
wilk veony. Wlen the SYMSTOEGD s speraring
w1 Tacger e s hit, when e, Tests for at;
active SCST SAT MY sagnal.

Bit 15 Wait ¥or Valid Phase

I the Wait for Valid Phase bit is set, the

Y AT ROCAAT waits tor a prevacasly unsernviced
phase hefore companng the SC8I phase anc
dara. Tt the Wit forValid Phase bit is clear, ibe
SYM31C960 compuares Lhe SCET phase and
dara iomizdiarely,

Bilts 15-5  Data Coaapare Mask

The Trata Gomnpore Mgk aliows o SCEIPTS
D1SECUATION Tl TEST Ceriain InTs witha o da
Twyre. Lhwring the daca compare, any 1mask b
that are st cauee the carcespending ba in the
SHRK dara hyte v he ignared. For inseanae, a
mrask oFOLLLLITIE and data cnmpare value af
VXHENERN D allows the SCRIF TS nenecs-
g0f Cor dereremnie whether o not che begh corder
bat 15 set while ignorng the remaming tuts.
Bits 7-0  Data Compare Vuluc
This &-bat field 15 the data o be compared
aguansl the SCSI Ficst Byvte Becoived (SRR
register These bils are used 10 comunchon
with the Datw Compuare Musk Field 1o 1est for
w particalar lan value

B-20

FRELIMINARY

sccond Dword

Bits 31-0  Jump Address
Thus 32-bit held coneamns the address of the
next nstruction to fotch when 2 'ump is raken.
Unce the SYMS3CH04 has Bched the instrue-
Tawena froter thee adddeess poited 1o Ty these 22
birs, s address 5 incromenred Ty 4, loaded
e thye DS register apd heeotmes the cuerent
M1sLeus [wn Psaiter.

Memory Move Instructions

Thas SCREIFTS Ivstrvenicn allows the
SYMSICEEN o cxecure high perfotimane: block
meves af 32-bae daca fron ene part of main men)-
ary 1 anather. In this mode, the SYMTIORGD is
an sndependent, high pertormance DMA contral-
ler umespectiyvs of SIC5I operations. Swnce the regns-
ters of the SYMS33C860 can be mapped into
system miemary, this SCRIPTS instruction alsa
moves an SYMSICEED register Lo or from mem-
oo or another SYMSMCE600 register, Figure 6-6
Ulusiratss the repister bit values 1hat represent a
Memary Move instouction

For Memory Move nstructions, bits 5 and 2
(BIOM aped DHOM) i thie DMMODE repisier
derecimine whether the source o destinacion
addresses reside in memary or 140 space. By get-
rinng These b apprapringely, data roay by oored
WluL g lory spacs, within MO space, or
beoween che o address spaces.

Ihe Momory Move insrroction is used to coper the
specified nuenber of hytes front the source add ress
ot the destination addeess.

Allewing the SYMAFURO 1o prerfoem e tiory
maves frees the syarem processar for ather rasks
and moves dara ar hagher speeds than available
romm cureent DMA controllers. Up te 16 ME rnay
oe transiemred with one nsirction. Thers are twa
reslrictuins;

1. Both the source and destination addresses
must start with the same address alignment
AT L-1) must be Lthe samed, Il source and
destinutien wrs ool aigned, then an Wegal
mabruslivn iolerrupl will ocour,

SYMIGAGD Dala Mar val



PRELIMINARY nstiachion Set of tne G 2rocesse.
HMemory Move insiructions

a— DM Hegrskr — et OB Fogsaar »]
1
Moa 2l 228 2a2s 20 0 S e T RS 143 i1 0 0 A
T = - I !
i . 1 !
i i r
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1
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1
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Figure 6-6! Memary o Memory Move [nstroction
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Inscruchon Ser gl tha 0 $roces sor
Memary Mave [nstruclions

2. Induect addrzsses are not alloveed. A burst of
dala 15 Yetched irom the source address, put
o ihe DAMA FIFG and then wotten out Lo
the destination wddress. The move comtmues
wnfd the by count decoemends (9 e, then
anotlist STRITVTS wstrncnan 15 fereligc from
SYSEED ITURITIOTY.

She DISPS apd [I8A registers are addgrional hold-

ing cegisrers used during the Memars Mowe; bow-

eoer, The onients of the DA register ar¢
preaccved.

Bis 29-25 Reserved
Th=sa bits are res=rved and must b= z=co. If
any of these bits is s¢t, an illegal instruction
nterrupl will oceur,

Ik 24 Nou Flush

Mate  this bt bas oo efect unless the Pre-fetch

Enuble bil in 1he DOCNTL regisier is se1
Fur mfeomation vo SCRIPTS iostruction
vreferchiome, see Chapter 2.

YWhen thig banas ser, the 3¥MSICHED peclurm:

a miemony AMene (IO wnthoeor Bushang

the prefecch vt (NEFRMAMOV 1. When this bic

15 clzar, the Memory Move snstruction auca-

macically Hushes the pretecch wair, SNEMMOMY

shouid be used U the spurce and descinagion

ars nor within four nstreciens of the cucrent
PIRLOY \mstructeon.

Bits 23=0 Trunsler Count

The number of bytzs v be transfermed 5 stored
m Lthe leeer 24 bis of the fArst nstructen
wors|.

FRELIMINARY

Eead™W ote System
Memuory frvm 3 SCRIPTS Instructhion

By using the Memory Move instructing, single op
mulkiple eegiscer values may be transferred to or
from 5¥sEen7 Memory.

Bzcause the SYMS 32560 will respond to
addresses as defined 1 the Base 10 or Base Mon-
oy registees, it could be acczssed during 3 Mem-
ory Move operation if the sourece or descinacon
address decodes Lo within the chip’s register space.
Il this oceurs, the registsr mdicatsd by the lower
sever) bits f the eddress 15 tuben Lo be the data
siucue o1 cestiarien. oo thes waty, register ralues
calt e saved pn sysrem inetary and Lareg gestored,
and SCRIPTS can roake decizionys based on deta
titllles 11 sYs D917 B2 Y-

iTic 5FBE iz not writahle wia the {311, and there
fore ar by 2 Memary Mewe. Hamever, ir cagy b
loaded via BORIFTS ReadMrite apepanans. o
Iaad che SEFRRE with a byte smored o systemn ment-
ary, the byte muast firsk be meved to an intermedi-
ale SY M IFICEL] register (lor example. a
SCEATCH remster], and then o the SFBE

The same address alignment resttictions apply to
THEISIET ACCEss Bperationy 85 1o normal memory-to-
meanury leansfers,

BYMSICEED Cata Manuel



FRELIMINAKTY

I.oad and Store
Instrucrions

The Liaad and Store wmstruction provides & more
sfficient way te maove dats ool raemery Wi
an mrteroal register o the chip withonn usioe 1he
OOETOE] MESENaTY ITens msiectian.

The Toal A seoee instrnctions aee reprciented T
rwa-dwiard op codes. The first dward comains the
DIMID and TIRGC sepister values. The second
dword onicams the LISPS value. This s either the
acoual memory lecation of where to Joad 2r siers,
or the olfsel from the DAL dvpendmg on che
value of Bt 28 (DSA Frlanwe).

A rmairmim of & bittes aray T poved with thicse
inslructions. The register addres and meroory
acleess oust bave thie saroe Twre aligauoenr, ansd
thi count st siely thiat i dees gl crnss dwond
vonndaries. The mermocy address may not man
baeck 1o the clop. 1630 dees, a PCT illegal ceadswere
cyele wiall eecur, and the chip will issue un inter-
rupt CIlegal Tnsoructnn 1erecied) unanediacely
followeing.-

Mumber gl bytes allowed {0 loag!

Bhis AT, AD tlors

v Elm:. DA Qe o four
0l Do, DAy o Turee,

N Lins o1 ranc

i1 Cins

The S and IMOM bits in the THAQDE regas-
per determine whether the destination or souree

address of the instrucuon 15 in Memocow space or I7

O space. The Load:Store utilizes the IMCE com-
mands for IO BEAD and FOWRITE to access
the L0 space

SYMEECEGD Data Manual

risimigtior: Se1 of the 10 Prxcessn-
Load and Slgra nsinchons

L]
First Diwond
Bit 31-2%, Instrucion Type
These bits showidd be 111, mdicalimy the Load snd
Stors spslruct wn,
Gir 26, DSA Relarive
When this bt 15 clear, he value in the TS »
the actual 22-W01 coemoeaay acdeess e perkrm
the lankstorg Toffeo . Wen fhas T s e, The
chap determuns che memory adaress o per-
faran, the Lesndisoare rodteom e addowg the 24-
bur sighicd atfser value o che DEIS oo the TISA
Bits 27-26, Reserved
Bt 23, No Flush (S1eee ionstruction eoaly?)
Mone-  this bit hus me st unless 1he Pre-letch
Cnable bt in the DVONTL pegisier 1 et
For mfommaten on SCRIYTS uestruvlion
predgrehing, see Chaprey 3.
Wheo this it s sed, the 3YMEWAE0 peclorrns
A Stare withont Ansdang the pocfere samu
Welieon thns e 3s clea, the Sore msTraerion
automarically fushes the prefeted unic, Mo
Fhasli shoaded be el il the sruaeee and descina
Ll ape o0t itk fout donstructons of ehe cure-
roiat Mtore inscruction
Rit 24, Load!Store

When ths bt ix set, the mstructien sy a2 Load,
When clesced, 1105 4 Stoce.

Dt 23, Reserved

Bits 22-16, Register Addiress
An-AQ scleet the register to lnadsrore oodfron
within the SYRMEICEGD,

Biia 15-3, Heserved

Hita 2-0r, Byte Count
Tais value 3 tle coaber of bames ozl store,

Second Iaord
Biars 313, MemoryTO Address T DSA Qffser

This s the actuul memory lecation of where (o
Iaaed wr stare, o the ofoet fomn the DEA repisler
valie.,

g-17



Instriction Zat gl the 0 2rocessor

Load and Siom Inaiructions

-24
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FRELIMINARY
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Figure £=-T: Load aod $tore [oseucdon Format
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PREF IMIMNARY SHIETRECAL 2 ra 1R ris ey
0C Charaghansrics

R
Chapier ¥

Elecrtrical Characteristics

This chiaprer presens ctecircal and tomp wfermatiod tor the Y85 30880, vsing tables and nnmng dia-
grams. [ahle 7-1 through Table T-11 hist the stres: catings, aperacng canditions, and [ characeeristics
af the B¥MSICES0. Table 7-12 and Figure 7-! througk: [Figurs 7-5 show the effect of TolerANT techol-
oey on the DM characteristics of the chip. The fellowing section of this chapler presencs vhy AC chacacier-
istics of the NCR 53C#a0, The chip timiogs are presented i lwo sections, The Biest s thee PCT and
swlarnsl memaory imtecfuce, Tullowed by the SO marerface tiroes.,

DC Characteristics

Table T=1r Absolule Maximom Siaress Hadogs

Symbal Parameler Min Max binit Tagt GCondifions
Tites Siuruge tempeature 54 194! " -

Vi Supply valtags -5 7.n V

LIS Input Voltage V-3 W 0L v -

h* fatch-up current - 1an . erut -

FnTamA Flewirastubic discharge - s d kY MIT-S8TTY 2R3,

Mletbuowh 50135,

Memaier deprred sy fera g ad e C P radse ICPIES Rl haiea o1 i ey 2 TR @R P rulheer ey fbet i e e g of
the it A ciess OF ait ek Saeiie Sy a1 et on e Clperaning 4 sk IERIKD eridak of e JHaWE! & I e
2V e g e AR

FENUAT B amly

SYMSICEE0 [11a Marwal T



Ciecineal Charactenshcs
OC Characterisikcs

Paramaler

i Supply valtage

dpypm Supply current (dyoamic)
Supply current (sedc)

Ta CDpreating fres nic

(g Thermal resistnnce

Cimprjon 4 vinkdent wrt

PRELIMINARY

Table T-1: Operating Conditons

Min M ax

475 5.15

- 130

- 1

i g
a7
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Flectricz] Sharcte: stics
OC Chareclensiics
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Elegtritzl Chidraghar stics
OC Characiarislics

PRELIMINARY

Tablc T-8: Cutput Signal - [RQ
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Electrical haracierigtics PRELYMT ARY
TodgrANT Techmology

TolerANT Technology

Table 7-11: TolerANT Actve Megation 1echnology Electrical Characierisdes
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TolerANT Technalogy
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TPREIIMINARY Electnca: Chara;nrislicy
AC Characiarishes

AC Characteristics

Th= AC characteristics descnbed 10 1has section wpply over the enlire range of operuiing vondilions (relsr
to the DC Characterislics section), Chip timiogs are bused en simulatien st worst case voltage, [@impera-
ture, and processing. Tonings wers developed with 3 losd capacitnoee of 514 pF.

Tabk T-13: Clock Timing
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Clectrical Charcte nstics
A Characteristlcs

RELIMIMNARY
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PEELIMINARY clectrical Zharacta: stics
FCI Interface Timing Diagrams

PCI Interface Timing Diagrams

Figure 7-9 through Figure 7- 18 represent sagnal acriveey when the Y85 30860 accesses the PO bus. [he
tirungs i the 1] bos incerface are listed oo page 7-22.

Timing diagrams

imcluded m this sccuon
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m  Hack-ro-hack wrire

s Bupsr pead

= Huruowrie

SYMASICRAD [aka Manal i



Sipeincyl Chameterizbos

PRELIMINARY

Pl Intirfage Timing Miagrams

m o mam am m———

e e e o —— e .

T

w—
SOrINER Oy SYSIEmi \ / | |

ra

f

FHAM =

ILriven P4 taystert)

ALy W
'Orrden by kaster-addr : ;,!I [aka Cr
SELAGD-[lara) g 1__
s PR _ .
- JL P : 3 _t _I
e kratle
1Oriver by Master A —_ e —e-
- ' b

i FhR
(Crwen by Mastar-Addr

SdCEED-0al

e

‘A —
tean by Mastzn

—_—

[, t

TAOMY

\Coriwen by S3G BED] - '-3‘:;1

STapy
([rIger b SAGHRI

_ :
i
- — ]

DEVWSEL .
[Creven by BACARDY - ||'q- !
...-t1 - R St
IBSEL , | , ;
1Trive 1 Oy W asle! = Ty ' |

Fiyure 7=9: Lunilg'umliun R:mst:r Head

SWMESCEGD Data Mar.ual



PREIIMINARY Electrigal Charastenstics
PCI nierace Tirdng Diagramg
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|
!
1 Z i < b k ! & ]
LK A A T B R P T A N A T A T
(Driven by Sysiemi [N S T :I [ N || L Y N :
I i
| |
- 1 m | i
| FAME— | 5
i A137uen by Maslers s |
!
; A E
! B I Msber B — _1_|.'|i1_I§1_|:I__ .
I
| i BEY '
[Eirear: by Mste<) Elyle € nahie
i : |
|

PAT:

10rwan oo Masl=rd

IR0y

I |aren by hYaster) ; l:,-....lﬂ'l.. '
I i
. |

- -
I I RL ¥ !
I iDreen by SCEGNY T T |

i R e

_ rran Ly 5 | i
i | :
Z NCysLL i |
0T by BICERDD mry—"l ! T . ;
Iy | ! I
1 ' . i
i

Lagure 7-123: Target ¥Yrite

SYRLACIR0 Dhaca Manual 715



Slapireal Charmclerishics
PLI Intarace Timing Diagrams

TN Iy ST

T FETIR
T-amn o IEAT

20 wafTm
! Hoireemn Iy EACERO]
| FLL
. < e g SILERQ)
i aNE
HILLE L SR TL AL ]

TN
1 IMiman s 2102200

7

e _|'_'|_|!'_I'._."_l"_|'_ll_|"'_'"|_|"_"'._."d_"._.

FPRELIMIMNARY

L] L L 4 N 1. 1i i

ot
i

a0 B

Hulb T
. EAZEF- L,
| Targer Caan
|
1
' L

‘Orer pe 21CAGI

M,

CNREr Wy
SIGAZL A2
R B Ty

1243

limar b S 1D
“Apv,

warant oy TanpEts

Ao
1 =y T

LWL
camwpr I L

Tigure T-13: Op Code Feich, non-burst

SYMESCEE0 Oata Manual



PERELIMINARY betrical Characiansticy
PLI Int¢Hage Timing Dl aprama

1 z : L a 3 I z LB 1t 12
,—|I s Ty : 1 I | | — F !
g '._.'—I'q_J' h_ '-_]" L ! I"_'_\_I' (— \ '
| Ctbuian by S lem) ; [ | [ i
| i | oo
T ! | —_— Ll 1
SPIOI_FEISH | r :
'Driaen Oy SJC860;" \ :
; ' | b1 .
EPIDT_MESTE R, == = ! - e
iOnyen By SSCEA0T" .
| - — —— = ;
AL o] by : .
a0t e oy GACER0 .I"-||. - l _.I"l | : . i
S : .
G ; - ! . R ’
‘Urmen yp Alhiler) . ) :
: ' i
| — I I'--l- i d
FHAME! S . i L i
7wk iy S1GHED ] :"1;.-. . / i
h]

UL

sOnyEn iy
ICEE -t -
Large1 Lifl

C_ge
Orver by 3030

|
Pap, i
1 Drivan by !
| SFCEEI-A, ! —an|], Lo o
5 Largel Liats: ! * - | :
! | : ; !
I ; : ; .
Ke =~ 77 T Sl el ettty - | f—!______
: (Tirrvien by LICRGT: : | | : :
, H ! Jrtem] | —— [ i
TREw — — —— — - -——F--—F------ i T i
(Lrrvan by Fargaty | _\t | .-'r i
| T' ] | i
i RTCR: i Y -4 - b —— = — :
1 ] 1
sUrmen o Tamelt [ | . | [ - |:_| '
1
pragfl, — = ——-4---—---p———-—- e — -F----- '
LN o Langar| i Ik-. | I I
! .
1

Filpure T-14: Burso O Code Ferch

S LACHED Oada Manua: T-17



Elezrnca Charactenszhes

PCI Interiace Timing Bragrams
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PCI Interfape Timing Diagrams
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Flertncal Charagtanstics

PCI Intmriags Timinga

FPRELMINARY

PCI Interface Timings

Symbol
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PEEIIMIMNARY Flestricar G aracic ristics
5CSi Timings

SCSI Timings
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CIrck address incremnencor bit 5-27 “perating candirians 7-2

aTput signals 7-3-T-4

SC5] signels T-3

TaleraANT elecinicut charactzrssuwes T-0-7-R
DD regster 52248
DCNTL register 5-373
DDIE bit 5-23, 5-27
Drestiparion LO-AMemory Eoalle bir 5-31
etermnmg 1he <lufw rraosfer rare 2-10

DET-DIEQ bite 5-27

Clock Byte counter bit 2-27

LCleck Conversion Factor bies 5-10

clock teming 7 -4

CL5E hir 3-33

8 bar 3-23

M bir 3-33, 5-37

COM b 5-341

L2000 bt 3-7, 3-21

conBgUcatinn registes, See IMCI conbgication reg-

. DFE b 3-16
Configtived s O bit 3-23 DEIFD regrster 5=23
Confipurad as memony bit 5-2 3 DHE bt 2-7
Connected b 3-7, 3-21 INEN register 3-32
S bt 5-45 19000 hiT 5-3)
CTESTD register 3-22 LIk bir 5-21
CTEST] register 3-22 Dhsable Halt an Faricy Errar or ATK hir 3-7
CTEST: cemuster 5-273 [Dnsable Single Iniciarar Besponse bir 5-13
CTESTS cegister 3-26 [DMA Byre Comncer regisree 3-28
CTESTS cepister 5-27 Dhin Command tegister 9-28

CTESTG copister 3-27

¥ SYRILILNAL [1ats Mannal



PRELIMINARY

Inite
XA Conwerol reguerer 3-34 Error Eeportng My 346
DMA core 2-1 EXC b 5-7
DMA direction b 5-27 EX7T I 534
Dids FIFD Z-6 Extend SRELMSACK filrering a1 3-41
DMA FIFOD bas 3-27 Extra clock cvele ot dara setup: Tt 5-7
13MA BFIHOD cppme T 3-16 F
123 BIELY register 3-25 F20 bil §eit
IDMA Intermupt Brable regiscer 5-32 FasT 208
DMA interrupt pending hit 5-21 Clck Conrersion Factor bits 5-10
[3MA Moade regster 3-31 Cluck conversion factor bus 9- 117
DALA Next Addeess cegister 2-29 Bizr- 2 Hoals e by 3-9
DMA SCRIPTS Meanter regester 5-27 SCED rermmanon ceonivyioents 2-5
DAMA SCRIPTS Metnter Save register 59-310 Synchromnens Clack Conversion Faclor bits 5-9
17MLA Srane regisrer 5-16 Synchronaus clack comversion Gslor bily S+
Serarch Byte vepesoe: 3-33 Fasr-20 Enable but 5-9
DM ODE reprster 3-31 FBL2-FLLY bus 3-26
DMALD regisee 5-29 Fech Enuble bu 5-20
DED bat 5-3 Teteh op evaede borstinge 2-3
DELECY bilL 3-23 FEF3-11) bits 5-15
154 register 3-10 FF1_53-1) hits 3-22
5L i 5-15 FIFCY byre coanbral Triks 5-23
P¥EP cegisier 3-20 IO dlags, hits 2-18
MIEPE vegasmer 5-30 FMT -0 hirs 5-22
DSTAT t2gaster 5-10 Tromcton Craggplete Bt 5-33, 5-37
YRR comisier 5= E
E CEW b 5-36, 5-35
gase of use 13 CGERA-0 bis 5-41
Enuble paniy checking b 5-G Reneral description 1-1
Enable Read Lige L 5-31 {reneval pucpose hirs. 3-13
Enable Read Multiple b 321 Creneral Purpese Pion Cogreal register 5-40
Enable Respanze o Reseleson b 5-100 Crenzral Purpose register 5-13
Enabl=s Response o Helecrian Tar 5-20 igeneral Purpese Vimer Exprived bar 5-36, 5-38
Encoded Chip SOSELUD, Tits 2-0 5-10 Creneral Purpaae Timer Periodd Lits 3-31
Encaded 1 estinacion S80I b 5-15 CRPONTLL repister 5-40
Encoded destination 802580 WY bz 3-132 GPICY Enabte hits 9-49
LEMC bil 5-h GITON -1 bats B-37
ERI bn 3-31 GO TN GPIOOEN bits 3-40

£YMSICESD0 Dala Manual GPRELT regrster 3-13



FRELIMIMNARY

11dex

H
Halt S251 Clock bit

TISC bn 5-15
ITandshake 1o Hlundshake vumer Expired bt 5-30
ITandshake-1y Hamndsbake Tiowr Expired hir 5-38
Hanlshake-to-Handshuke Taner Peciod g 5-H1
ITigh impedunes mode bt 5-206
HTH bar 5-36, 3-38

|
[0 ki 5-18
1) Inscructions 6-8
I Obu 5-44
[IARE bi 3-8
IIT ko 3-16, 3-32
Iegal nsrpuction derecred hit 3-16, 2-32
Tenmediate arbitracian bit 5-8
legmharnr Mode
Phase sismatch 5-37
mput signals V-3

snstruction prefetch., see SCRIFTS mmstruction
prefetching

mstroclion set O-1—fe23
mslructions

block move H-1

LY f-8

load and store 6-273

oy move H-20%

readhwTite B-13

transfer contro] 6216
Interface Cootrol Pins 3«5
Imterrupt oo the Fly bil 5-21
Inregmepr Chagpaar T-14]
WTCHTIPE AL Tarnings 7 - 10
InTegriepr Searus register 3-20

LteTrrunes
tatal vs. noo-fast mlecrupls 2-13
halting 2~ 11
[RL] Dhsable bil 2-13. 5-24
masking 2-13
pollig s hardwaze 2-12
registers 2-12
srached inrcpropes 2-14
1M1 hit 3-21
TR} Disable bit 5-34
TR dMade bic 537
TR bt 5-34
[ROM b 3-33
ISTAT repister 3-21{)
L
Last Disconpect bit 3-19
1arched SCS[0 paricy bic 5-18
LI¥SC bit 5-19
Lo b 5-17
Load and Stors instructions
oo flush option 6-23
prefelch unit vnod Store wsiuctions 2-3. 6-23
lewd and stece wstructions G-23
lospliack mocde 2-3
T s arbitration bir 3-17
TAYE hit 5-4%

M
MeA b 5210, 25T
MACNTL remster -4
KA 2ip 5-32
Manual Start Mad= bk 5-32
MMASKE bil 53-27F
Maoster vontrol for sel or rese1 pulses ba 5-27
MMazster Do Pantly Eor b 3-16
MDOTPE ba 5-32
mhasrer Enabibe bar 3-40

SYRSACHD Dika Mar ual



Mazster Manty Error Enable bit 5-26
Max S5 svnchiooeans offser b 3-12
MIM?E bir 5-11

Mermery Access Contrul register 5-3U
Mermecy Move Tosunctisims &-210)

Meroery Move instnictons

and SCRITTS inatructien peeletehing 2-2

Mo Klush aption 6-22
Memory Bead Line command 3-73

temorr Fead Multiple comonand 3-4

Memory ¥Wrile and Invalidate command 3-2

e and Tovalidare bdode b 5-7
MOS0 Tits 5-12
fmave odtorn SFRE eveles 6-16
MPEE hit 3-26
MG it 5-14, 9-15, 5-18
N
NE Toler&ANT Technalogy
clectrical chavaceznistics 7-6
NEMMOV instroction 6-22
Mo Fluzh Memory-ro-Memory Mowe 622

b

QOLF bit 5-17

up e Tech blmiog 2-3

npreraring condiriogns T-2

operating regsters
Adder Suen Outpur -4
Chip Tz2et Lise 3-27
Chip Test Four 5-26
Chip Test One 522
Chip Test S1x 527
Chip Test Three 3-24
Chip Test Two 523
Chip Test Zere 5-22
M Surgcruce Address 5-19
Ma Bwe Counier 3-28
MA Comnrnaned 5-28

EYPASSCHE] Cala Wanuai

NMREELIMINARY

OPEraTung registers, cont.

DMA Conirul 3-23

DMA FIFO 5-25

DA Interrupt Eoable 3-32
TahAAs AMude 5-21

DAAS Nexn Acldaess 5-249

DA SCRIFTS DPuoaater 5-20
IDMA BCRTIPTS Pomre: Save 5-30
I2MA Status 5-16

IMA Warchdag Timer 3-313
general mbormation %=1

Senernl Purposs 3-12

Ceneril Furpoee T Cootoel 3-10
Tverpupr Sramis 3-20)

Memary Acecss Contrul 3-3%
regiscer pddpess maps 5-4
Besponae 1LY dera 342

Sevatel Register & 5-30

Sagared Repister 8 5-47

SCAE Rus Contred Lioes 5-15
5081 Bus Data Lines 5-47

5081 Chip 1D 5-110)

S8 Control Cins cewister 5=7
SCEI Cootrol Begister Two 5-0
SCSI Control Theee 54

3T Comtrol fero 3-3

SCE] Drestioation 15 3-13

351 First Byt Begeivead 3-111
SCE] Logrur Dk Larel 3-14
ACHI Inceenapr Enahle Cne 3-%6
SO8I Trrertapr Ehalile Xern 5-35
SCET [ncermapt Status ns 5-38
SCKI Incermapr Srarus Sevo 5-37
SCS1 Longitudinal Maricy 3-19
SCEI Cnutpuc Cantrod [Tateh 5-14
S50 Ourpur ata Larch 5-46
SN Selactar 12 3-15%

SC8I Statos One 3-18

SCEI Status Twao 5-19

Indax



FPRFLIMINARY

Index

vper il regisrers, cobl.
S05 Sratus Zero 9-17
50%] [est Ones 9-473
5050 Test Theees 545
SCSI Test Two 5-4-1
S5 Test Lero 3-12
SCSL Tuner One 5-11
SC5I Taner e 5-40
SC8I Trapsfer 5-11
Trmporary Stack 5-13

OEE it 3-1L7F

vmitpat signals 7V-3-T7-4

P
PAE it 5-36, 3-8
Pariry 2-4-2-9
Ascert even SC81 pamy kil 5-7
Aecert SAT Y on panty emror bu 56
Dhsable Tlal on Pamety Brrer bil 3-7
Enalile pairy checking bic 3-6
Bhuster Data Py Ercor hir 3-32
Muster Parity Eqvor Enable hir 5-26
Paginy Breor bic 5-38
SR Pariey Error b 5-36
Parime Herne bar 5-38
>l
addressing 3-1
buz: commands and [unclions supporied -1
PCI addressing 3=1
LI bus commands and funciions supparied 3-1
PO cashe mode 2-3, 3-2
Cuciie Line Size Eneble bir 5-33
Cache Line S1ze cegisler 2=U0
Enalle Read Line Tt 5-21
Eruble Read Multple bn 3-31
Memury Fend Line commund 3-3
dhemory Read dMultiple comumand 3-4

Aernory Wrice atd lovalidate command 3-2
Write and Invalidate Mode b 3.7

wrrite and Tnsalidate Enable it 2-24

F(CI commands 3-1
PCI confignmition registers 3-6-3-10
Base Acddress Qo (Meory) 3-110
Buse Aaldeees Logn (LT 3-10
Caache | ane Size 3-9
Cllass {Inde 3-9
Clommand 3-7
Dizvace IDF 3-7
Ileader Type 3=10
Interrupt Lins 3=10
Interupt Tin 3-10
Latensy Timer 3-10
Mux Lal 3-10
din_Cimr 2-10
Ravasaon 10 3-0
Status F-9
YVedog [ 3-T
PC1 condigleation space 3-1
PO space 3-1
PO memory space 3-14
PEFEN b 9-33
PEF hit 5-33
Phate Mismatch bie 537
PIns
addstional ioterface pins 4-7
sdaress and data pins -4
aThitrnlion pins -3
2ITeT reporling pus -6
mierface control pins 3-5
381 pins -G
svelerm pans -1
Fointer STRITTS bat
IPSCIMT bae 5-230
Dowver and Geound Mos -2
Pre-felch Enalle bit 3-33
Pre-Ferch Flush il 5-33
preferchang, sec SCRLIFTS wstraction preltchoig

SWMAICSED Oz1a Manual



Reud Mulnple commanils
Fnakle Head KMultspile hin 3-21
Bead™Wrote Instractions 6-13
read-modib-write cycles -1 4
resgseer addresses
CRErALING pegLstiry

Lty 3-5

D1k 3-7

02k 5-4

343k 5-9

b S-110

i5h 3-11

dah 3-13

dTh &=13

0&h 5-14

09T 5-144

gAh 5-13

OBk 3-15

OCh 3-16

1 5-17

NEh 5-18

Ok 5-160

10h-13h 5-19

T4h 3-20

18 5-22

J1uh 5-22

iAh 3-24

[(h- L Fh 9-25

20 5-25

2ih 9-26

22h 9-37

2310 5-27

Z24h-26h 2-24

2Th 528

2&h-ZBh 9-2G

2Ch-2Fh 5-20

0kh-33 5-30

A4h.3T] 5-30

3k 3-31

3oL 5-32

ifAh 9-35

SYMSACES0 Dara Marmil

FEELIMINARY

repsler addresses, conl
OPSCATULE FERISTENR, Canl.

Y contiguraliyg reglsiers

S0k 5-33
SCh-3Th 5-34
4k 5-315
AL 5-2i
A2 5-37
A3 5-38
A4th §-34
Ak 9-%9
47H 9-40
48 G40
d9h 5-4 1
dah 712
ACh 5-12
10h 543
1Eh 3-14
Ak 5-45
H 310
Tl G4
SEh 5-47
S(:R-5Kh 5-47

dJ0h 3-7
02k 3-7
Qb 3-7
DGk -4
ek 3-9
[ty 3-9
NI 2-4
D3k 3-110
MER 3-10
1 3-10
14 3-110
3Ch 1-1100
il 310
3Eh 5-110
*Fh 3-14)

reisler bits

FICTO0 compatilulioy 3-34
Abort operation 3-2100
Abaected 3-16, 532
Arbitratien 1o priogress 3-17
Arbitrution mods 59-9

ifng=x



I

register bits, wonl.

Arbirracion Powoeny Bncoder Teo 5-42
Asmgert even S051 parity 5-7
Bege T HATMS AN parity eroor 5-6
Agnert SOST ACK 5-14

Mrsert SECSTATHY 5-14

Mcsert SCSIBRY: 5414

Acsert SCSIC L1 5-14

Augert SCET data by 3-7

Ager] SCSII_C 3-14

Bggert ROXL MEGR 3-14

Sevorr XO8] BB signal 2-14
Assorl SOS1 RS signal 5-T
Arsert SCSISRELY 5-14

Burst Ihsabile 5-26

Burst length 5-31

Burst Mode Fzich Eoable 5-31
Bus fault 5-32

Byte Empty in DMA FITFO 5-22
Byte full in DMA FIFC( 5-22
Byre et voimicr 5-23

Cuchie Liny Size Enable 5-33
Lhap revision Yevel 9-24

{ibap Lype 5-3%

Clea DA FIBY 5-24

Llear 081 FIFQO 5-49

Clock address incrementar 5-27
Clock byee counter 3-27

Clock Conversion Factor 5= 10
Conligursl ws IO 3-23
Conligured as mgmury 3-23
Cotmected 3-7, 5-21

DACEK 3-23

I¥ara ceapsfer dicecnca 3-23

I JaraR11 5-35

s W'R 5-30

Ihestapatyopy O 3o Y Enable 3-31
Dhizabls Halt on Paney Brror 9-T
Dirablz Single Initiator Response 5-343
DM direction 5-27

FREL IMINARY

cepisFeL s, cogr.

Dxa FIO §-27
DMA TFIFD empty bat 5-16
TDMLA incermapt pending 5-21
DEREG 523
Enuble pamty checking 5-6
Enable Bead Line 5-31
Enuble Rend Multiple 3-31
Enabile RI".‘RIJL'H]RL" i Feseleerpan 9-110
Euable Response (o Selection 3-10
Encaded Chip SCE] T, bits 2-0 5-10
Encnded destinacinn 113 3-13
Encoded Destination SC81 12 5-15
Encoded MCR 53C860 Chip SCETID, bts 2-
0310
Extend SEBROQYSACK blftzning 5-44
Extra clock opele of datu setup 5-7
Fewch Enuble 5-40
Fetch pin muede 3-24
FIFOY 1nTe comtwa] 3-240
FIEQ tlags 5-18
Flask 17848 BB 5-24
Bancrwom Comnplere 5-3%, 9-37
Crenzral Purposs Timer Bxpired 3-36, 5-38
Creneral Mummose Timer Periad 5-41
CHPIOY Fpahle 5-30
GPIO1-GPIO0 5-173
Halt SC5I Clock 5-45
Tandshaks to Handshake imer Expired -3
Tandshake-to-Flandshake Timer Expired 5-35
Handshake-tor Huodshake Tunee Period 3-30
High impedanye mde 3-20
Illegal brscrucrion deteered 5-16, 3-32
Lovundiate arldration 3-8
Intermupt v the Fly 5-21
IR dasalile 5-34
TRG Muale 5-32
Lawst Discoonect 3-19
Iarched B0 paricy 5-18
Last arbicratian 5-17
SYMSECAAD Drata ManLs,



FRELIMIMNARY

regller bils, cunt.

Aanual Starr Mods 5-32

Master conercl for set ar rezer pulses 3-37
Master Daca Parity Breor 2-16, 32-32
&laster Enable 9-40

ddaster Fanty Eroor Enable 3-26

Panty Error 5-38

Phyass Mismeach or SATNY Active 3-37
Fowmrer SCRIPTS 3-30

I're-Fewch Epable 3-332

re Berel Flush 5-33

Resclecied 5-35, 3-37

Keser X081 DTzt 3-44

SALCK! status $-159

SATHN status 3-15

XBSY status 9-15

SC D¢ sags 5-13

SCLEK 5-13

SCRIPTS 3-30

SURIFP TS areenipt ipsrructinn recenl 5-16,
3-32

SOSIC_ T gignal 5-14

S5 Conteal Hoalile S=14

881 ata High Impedance 3-246
SCAT Merconnect Unexpected 5-0
SCX1ETEOY Tesr Kead 5-45

SCE] FIFO Test Wrile 5-315

SC8I Gross Error 5-35. 537

SC5] Igh-Impedance Mode 5-44
BOSTIL_OW sigmal 3-TH

BSOS ineermap prendiog 3-2 1

RS Lsajation T-13

RN Loaplack dMode 5-44

SO8I L ow level Mode 534

NOST MEBCE signal 5-18

SCET Pariry Brrow 5-36

SCET Phase AMimach or 3OS ATY Comd
(om 5435

AFPATEAHAL Dla Mt

Index

replster bils. vool

50281 Heser Clonditian 5-3b

SOIKI RYLY Received 5-%8

SUSI RN LY signal 5-17

SCRI 5D sional 3-17

SCEI Selected As [T 542

SCEI Svnchenous Offset Zera 5-43

S5 Svpchronaus Osel Maximum 543
SCEL Svnchronous Transler Penod 3-11
SCEL rue end of process 3-23

BOEI Valinl 5-15

Scleet warks SATRY cm o sTarT seqlience 3-0
Sclocted 5-35, 3-37

Selection or Reselection Time-Qur 5-38
Nelection ar Reselection Time-our 5-18
election respanse logic tesc 3-42
Selecion Tume—Oiut 5-41

Sernaphore 3.20)

Shadow Begister Test Mode 9-26

SI_O stanws 3-13
SIDL Eull 5-17
Sipmuel process B-20. 5-23
Single step inperrapt 3-16, 5-32

Sioele sTeyr fonade 5-373

SMEE sTamn: 5-15

SO0 [l 5-17

NOLE full 9-17

Software reset 3-200

Source I'O-Memory Enable 2-51

SREDS stutus 313

S3ELS suatus =13

Swn DMA aperation 3-34

St SCEI transfer 5-8

Sun sequence 39

Synchroonous Clock Conversion Faclor bits 5-9
Target mads 5-8

Toexpected Dhsconnecy 5-35, 3-37

WATN 3-€

Wy achirraticm 5-17

Wirire andd Invaljdare: Eonwble 5-2%



FRELIMIMNARY

Irday
Hegizrers SCRATCIIE register 547

jes pperaling CegLsiars HORIFTS
REO b 3-11, 3-13 sample aperation 6-2
reselogs SCRIFTS bt 9-34

during resclection 2-8 SCRIPTS instruction prefelchine

response to 2 -8 Na Flush Memery Maove instraction 6-22
Reoaelecred bic 5-3%, 5-37 Pre-[etch Enable b 5-33%
Heset [nput 7-140 Pre-Frich Flush bl 5-33
reset input brngs 7- 10 SCRIPTS imemupl mnstruction received bit 5-186.
Beset $65T Offset bit 5-44 3-32
RESPITN register 512 SCRIPTS processar 2-1
Eespense D Zero tegister 3-12 perfonuance 2-1
revision level bits 3-24 sl

[ring 4-0

ROF bir 3-41

ERE bir 5-10}

REI. 1yt 3-35, 3-37
R5T hit 5-7, 3-%6. 5-38
H5T: bit 5-17

termunation 2=8
SCAI ATH Condution - Tacget Mode 5-33
5C5] Bus Control Lines repmster 513
SC5] Bus Daw Lines eegaster 5-17
SCE] bus inter{mce 2-8

3 SCE C T osignal 3-18
MACKY status bt 5-1% SCSLChip 1D cegister 3-14
NATHY mctree bal 5=37 S0781 clock rares 5-10

SATM! shants bir 3-13 %0281 Commpol Hoable hit 5-44

SBCL reginter 5-13 BN Coareal (e register 3-T

SBDL register 3-41 S5 Coqrzal Three egister 5-2
SBEY arams hie 2-15%

S0 starws hit 9-19

HOS51 Cantral ‘1wo register 5-9
S8 Control Zezro cegister 5-5
SOH b 5-44 SC8I core 2-1

S1F2-0 buts 5-0 551 Diats Hipgh Impedance bit 5-26

SCID repmster 3+ 1400 SCST Drestinsgion [D register 5-13

SCLE bt 3-43 SCSI Device Manapement System (SDMS) 2-2
SCNTLU regisler 5+3 SCAI Dicconnect Unexpected bit 5-%

SCNTLI register 5-7 SCS1FIFO Test Read bit 5-45

SCATLE register 3-9 SCS1 FIFQ Tesl Wiite bit 5-45

SOCNTLE cegister 3-9
SIS bit 5-39
SCHRATOHS cegiscer 3-30

SCSI Furst Byre Becsnred reginter 5-14
SCSI Gruss Eevwr bit 3-35, 5-37
S5 High-Impedanes diade bl 5-4%

[-11: S MSAGERD Duta Manual
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SCSII Wb 3-18
SOEIL Dnpur Data Lach regisoer 5-346
SUELD insrmocieons

Bleck mowe H-3

IO A-8

loadstore f1-23

memeny move §-20)

readiwrite £-17
SCSI Interrupt Enable Cae regisienr 3- 346G
S8 Intetrapt BEuabile £ens register 3-35
SCAT intereupt pendang Tur 5-21
SCEI ncerrupt Statas (e cegizier 3-36
SR Inceroupt Statas Zero repszer 9-37
SCEL Bsolation bie 5-473
SCAI Lonpundinal Parlyr regster 5-349
SCEI Levpback Maode Bul 5-11
SCS] L Leve] Muide 3-14
SCEI MEG b 3-18
SCEL Owrprur Coateel Lately pegaster 3-144
SCSI Owarpur Exaca Larch eegsen 5-346
OS] Parity Eoror bit 5-36

LCS] Phase Misimaleh - Iniliator Mode bu 3-159

SCE] Res=t Condition bit 5-36

SCSI BST! Recerved b 5-38

SCSI BYT! signal bit 5-17

SCSISCRIPTS operation 6-1

SOKI SMY pacry signal b 3-17

NETST Selcered A 11 bars 5-12

Y081 Selecoor T1) repaster 2-15

S251 sigmals V-2

S50 Status One register 3-18

5251 Status Two regrst=r 9-10

SC5I Stulos Zeru regdster 317

SCS51 Syochronows Offsel Maximuny bt 5-43
SC5I Synchronous Oftset Zero bat 5-43
SCEI Synchronows Trunsler Penod bus 5-11

SriEACAELE Nata Marual

SC AT Tesl One ceguster 5-132
BOSI Leso Thtee register $-45
S50 Lest Twa regisoer 9-44
S0I8] Lest Aeroceqsrer 9-42
S50 Timner Onoe register 331
SC51 Tiener Zere register 5-340
SCST timings 7-27%-7-28, T-7-20
SIC5] Transier register 5-11
SCET trus ensd of process bu 3=23
SO Valed Bir 3-13
SLVD replster 5-1 3
S1a1 bar 5-17
SLAPI bit 5-LR
5D bit 5-4
SCL bit 5=14, 5=L5. 533, 5-37
SCL biws =41
Select with SATHRY on u slant seqguence bit 3-A
Selected b 5-25 5-37
zilegtion
dming reselecrion 2-8
Jduring selcerien, 2-8
Fes ke to 2-8
Selzction or Reselection Tione-out bit 5-36
ETO bit 9-38
Selection regpanse togic tear e 5-3.2
Selecuon Tune-Ouc bits -4
SEM b 5-20
Sernaphare ba 5-200
SEHH cegisrer 3-14
SOH bar 5-35, 5-37
Shadow Regiscer Tear Made bir 3-26
S0 ki 5-15
SL_E¥ sracus nt 5-15
SMM.bit5-17
5101 least significant by ]l hit 5-17
SIDL cemsusr 546



I7de

SIELO remster 535

SIEM | register 5-36

Signa] process bic 3-20, 5-23
SHII* i 5-27), 3-273

KRinple scopointerrupt bit 9-16, 9-32
single-ended aperanon 2-R
Single-scep mods bt $-33

SLOM it 5=31

SR b 5-21

ST b 5-16. 5-32

BI=0 oL 3-142

SIS register 3-37

SISTL rugiscer 5-38

5L E bit 5-44

SLPAR cegisier 5-30

SLT bul B-42

045G seutus bit 5-15

SOCL register 2-14

SO0 leust signihcann beve Tull ba 3-17
SODL repister 5—1

SODER lenst sipmdimt e Gl Tar 3-17
Softacmne reset bir 3-20

ROV har 543

Source FO-Memary Enable Bit 5-31
SEXS hit 3473

SELE bu 5-10

SEIEQY status bt 3-13

SRST by 5-Z0

SETM o 3-26

SEAIDY bits 3-42

S3EL- status a1 3-55

S50t 5-146, 5-32

B85I11) repister 9-15

S5 bir 5-35

55T hit 3-8

SETATO repuster 9-17

[-12

FRELLIMINARTY

BETATI cepister 5-18
SaTATZ regizter 5-19
stacked intermuprs 2-13

START ait -3

Start DH&A aperaticn bit 59-341
Start SCS5I Transi=r bl 5-5

Starl sequence bt 9=%
AT bil 3-34
SIESTV register 5-42
SIESTY register 5-43
YIES 12 regstor 5-14
STESTS register 3-45
STIMBED register S-3440
STIME] register 3=3:
ST bit 53-36
STRE b 5-1h
ST b 3-15
SEFLR register 5-11
SYMSICH)
spge e 1-3
Qexibidity 1-1
miTercaton 1-3
perfarmance 1-3

testability 1-4

Synchronoas Clack Conversion Facoar bits 5-9

synichronous data cranster rate 2-110

examples 5-11. 5-12

syachronouws speratien 2-10

Fpsterm Pins -1
SZM bar 3-14
T
Larger Muode
SATN! Active 3-37
Target nuwle bit 3-6
TE bt 5-45
TEMP regiscer 9-25%

SYMAICEE0 Data M anwal
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Trmporary reguster 527 W

TEL? hit 3-23 WATH b >-6

rerntinats 3-8 wlhar is crvered oy fhas maaal 1-1

Teatability 7-53 WA bar 3-17

Timer Test Made bit 5-33 Won arbatracion kit 5-17

Tning diagrama 7-11-7-27 Write and Invalpdare coontnand
clock 740 Weire and Invalidate Enabls L 5-24
intermant oatpat =10 7

FCII interface 7-11-7-214
reset mput F=10
SCSI 7-23-7-27
LTINS
dluck 7-4
internapT owarpar 7-10
eI Y22
resen smput T-10)
SRl T-25
TaolerAMT 1-2
Extend SEE(YSALCK tiltering hit 3-44
ToleeAWT Enable bt 5-45
TolerAWT Enable b 5-45
TF2-0 bats 5-11

transisr contcol mslnestons G- b

MO hit 9-26
250 bu 5-25k

prefech uon OQushiog 2-2
teansfer eate 1-3
Clock cotywrersant facear bics 3-110
synchronous 2-10
Ysnchronous clock conversion facoar bhirs 3-9
TR b 3-6
TTM bal 545
TYP3-0 bats 5-30
u
LIDM T 3-335, 5-37
LInespeetal Dhseennesa bl 3-35, 3-37
')
VAT Tur 5-13
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Svimbios Legic
Sales Locations

For literature on any Symbios Logic product or serace,
call our hotlings will-ree; 1 {800) 334-5454

Plant Locations LEastern Sales Aren
SO0 Tomenlie Aorenoe, Hoge 2049
Symbios Logic _ g
201011 Dhanfield £ttt Bloomingron, MM 55433-1000

Frl Collins, GO 80525 (812 9H TR75

HYTF) -S5O

174904 Prescan Road, Swre 635
Dallas, TX 752562

Symbios Logic (2145 733-3504

1935 Agraplaza Dirive
Colurada Springs, C0 R0 L
LTEO] 370200 22 Monmale Avenoe, Suaite 3500
Bteenebany, MA 0Z2180-3623
Nymbios Logic (617 4538-035]

37LA M. Fiock Eoad

Whchita, K5 67226-1307 ¢ Mansell Court, Suite 220
LS, BAIDY Hotline: 1-B00-440-3806 Roswell, G 30076
Interpatiopal EAITY Hotline: 316-636-86F2 {4047 64 1-5001

20 Crak Ilollow Diroes
Soatnfield, MI 48034

North American Sales Locations (8100 T46e-5056

Western Sales Area . . .
L7318 Technology 17rve, Suite 610 Internalional Nales Locations
Han Josz, CAGSLLO Eurapean Sales Headquarters
(403} 411- LORL Symbios Logic Enrope GinbH

Woestendsfrasse 193, # 51,
L-800840 Muenchen
Crerinany

D1 1-3eh-3 B4 T4 T

3300 Irvine Avenue, Suite 29%
MWeowpart Beach, O 92660
(7140 4T4-T005

AsiaiMacitic Bales Headquarters
37th Floor, Boom 3702, Lippo Towser
Tappa Centre, 89 Quecpsway
Hong Kong
011-832-253-00727
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