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1.0 INTRODUCTION
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1.0 INIRQRUCTIIQON

1.1 BLREO3E

The purpose of this document Is to functionally defline the SCSI
Interface Chipes The principai sections of this document contain
the functionail definition informationes. Helpful user informaticn
is provided In the apoendices. This document assumes that the
feader |Is knowledgeablsa of tha SCSI bus specification g °
terminoliocgye.

1.2 GENERAL _DESCRIBIION

The SCSI Interface Chip 1is designed to interface a varfety of
microprocessors to the Saaii{ Computer Systea Interface (SCSI)
buse The chip is housed In a 48=pin dual=in=line package, Beisy
is 8 list of jmportant features.

Efflicient SCSI bus utitization.
Significant clrcuitry reductlion,
Initiator and target rolese.
Arbitration - multipte hosts and concurrent 1/0,
Parity generatione
Cptional parity checking.
DMA or programmed 1/0 transferse
- Programmable selection and resefection timeguts,
Internal transfer countere.
Cperates with either singie—-ended or differentiul
drivers/receivers.

00 000 OO O0

[ 3~}
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2.0 INPUT/QUTPUT SIGNALS
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2.0 JMRUT/QUTIPUT SIGNALZ

The SCSI Interface Chip will be packaged in a 48-pin dual=in=!jine
package. A signal summary 1list, signal definftionss and
electrical requirements are Included In this saction, Note that
a sfash (/) following a signal name indicates that the signal is
asserted in the 1ow voltage state (active low)e

201 SIGNAL_SUNMARY

Microprocessor’ SCSI Others
Side e e Side ——
CLK _ IDJ/=1D02/ Yce
RESET 080~-087,08BP GND
D0-=07 BSYIN
INT BSYQUT
WR/ SELIN
RD/ SELOUT
€S/ ATN
AQ=A3 ACK
DREQ +  REQ
DACK/ mMsS6

¢/0

I/0

168

T6S

DBEN/

ARS

2.2 SIGNAL_REEINITIONS

Bigrapragcsessaor Sida

Name 1/0 Description

CLK I Symmetrical square wave signal which
generates Internal chlp timing. Yaxinmuam
fraquency s 10MHz. Highest performance js

attained by eperation at raximum fraquaency,
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2«0 INPUT/OUTPUT SIGNALS
RESET 1 Reset input. When highy this signal forces

the <chip {into 2a reset state, AlY current
operations are terminated. Interns! storage
elements arfe cleared and self=diagnostics are
performed.

DG~-D7 1/0 Active High Data Bus to be connected to the
microprocessor data bus,

INT e} Interrupt regquest to microprocessors set high
for request and cleared when the chip is
reset or the Interrupt Reglster 1s read,

Wk/ I Write pulse which strobes data into the
selected register,

RD/ 1 Read pulse which strobes the setfected
register onto the microprocessor data bus,

cs/ 1 Chip setect inpute When tows this signa’
enablies rtesding from or writing ¢o the
selected register.,

AQ=A3 1 Address inputs to be connected to five
microprocessor address bus signalse. These
signats select which internal register witis
be read of written when R{/ or WR/ occur.

DREQ 0 Bata request, When highy this signal
fndicates that the internal data register has
a byte to transfer (when inputting from SCSI:
of needs a byte to transfer {when outputtisr.
to SCSI)le This signal becomes active only i
the OMA mode bit in the command register i

one It s <cleared when DACK/ becomes
actives
DACK/ I Data Acknowledge. khen lows this signet

resets DREQ and selects the data register for
input or output. DACK/ acts as a2 chip select
for the data register whenr in DMA rode,

a&2l_Bus_Side

Nasme 1/8 Description

IC0/=1D2/ I These slignals determine the three-bit code of
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2.0 INPUT/QUTPUT SIGNALS
2,2 SIGNAL DEFINITIONS
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"the SCSI bus I0 assigned to the chips. These
signals are internatiy pulled up. Therefore,
switches to GND can be connected directty to
these inputs without external pulli=uyp
resjistors.

DBQ-7,08F I/0 Active High Data B8us to be connected to the

SCS1 drivers and recelvers,

8SYIN I When highy this signal Indicates to the chip
that the SCSI BSY signat is active,

BSYCOUT o when highy the <chip Is asserting the 8S5Y
signal toc the SCS1 bus.

SELIN I When highs this signal Indicatas to the chip
that the SCSI SEL signal is active,

SELOUT s} when highs the <c¢hip 1is asserting the SEL
signal to the SCSI bus,

ATN I/0 Initiator Role: The chip asserts this slg
when the microprocessar regquests ..

ATTENTICN condition or a partity error is
detected in a byte received from the SCS1I
bus.

Target Rol!est This signal is an Inout whlceh
indicates the state of Tthe ATN signa! on tha.

§CSI 8us.

ACK 1/0 Initiator Rolet The chip asserts this signai
in response to REQ for a byte transfer on the
SCSI bus.

Target Rolet This signal is an input which,
when active, indicates a resronse tg the REQ
signal.

REQ 1/0 Initiator Role: This signal is an input
whichy when active, Ingicates that the Target
Is requesting a byte transfer on the SCSI
bus.
Target Rolet Asserted by the chip to recyest
a byte transfer on the SCSI bus.

MS6sC /05170 /0 Initiator Rols: Threse signals are inouts
which inglcate the current S2SI bus phasa,
Target Rotla2: The <chip drives thase sianga
to determine the bus phasse,
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P/N: 3648-0C010342 Rev,A
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2.0 INPUT/QUTPUT SIGNALS
2.2 SIGNAL DEFINLTLONS

I Z X I P RN RPN YRy E YRy Yy ry Yy rr ey yyrrrrr Yy P ey rrrEyyy]

1G6S g
Tes 0
DBEN/ 0
ARB 0
Otpbers

Name I/0
Vce

GNO

Initiator Group Select. When highs this
signal Indicates te the SCSI drivers and
receivers that the chip is operating In the
Initiator Rolee. Its purpose 1Is to enable
drivers for ATN and ACX and recelvers for
REQs MSG» C/D» and 1/C.

Target Group Select, When high, this signal
indicates to the SCS! drivers and recelvers
that the <chip 1Is operating In the Target
Raole. Its purpose i{s to enable drlivers for
REQs MSGsy C/Dy and 1/0 and receivers for ATN
and ACK,

Data Bus Enable, When lows this signat
directly enables the SCSI Data Bus drivers.,

Arbltration Phase, when active (high), thisg
signal enables the externai circultry ts
place the I.D0. bit on the SCSI bus for the

grbitration phase. See Appendix 0 tor
suggested Iimplementation.

Description
+5V inpute.

Signat reference inpute.
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2.0 INPUT/OUTPUT SIGNALS
2.3 ELECTRICAL CHARACTERISTICS

rZ XX R R R P R RY L PR P A Y AP R L AL AL LR X AR 22 Ry L2 R Rt XL 2L TR A L 24

203 ELECIRICAL_CHARACIRRISTICS

2e3el OPERATING CONDITIONS

ains. 2axa. uplls

- Supply Voltage vDD 4475 5.25 volts
Supply Currant idb0 TB8D ma

Ambient Free Air Temperature TA L3 70 C

2e¢3¢2 INPUT SIGNAL REQUIREMENTS

Paragetec Conditlans 210s. 33Xa. unlis
High=level Input, VIH 23 5.75 volts
Low=leve! input, VIL . -0.7 N.8 volts
High=level Input VIH=5.25v 10.0 wua

Current, iiH
Low=ievel Input' vIl=Qv -10.0 ua
Current,ill

2e3¢3 QUTPUT SIGNAL REQUIREMENTS

All signals except DBEN/» 1I6Ss» and TGS

Parametat \ Conditlians 3i0a. 223a. uniis
High=leve! Qutput VCO0=4,75V & 2.4 voits
Voitage, VQOH I0H==400uCA
Low={levyel Qutput VOO0=4,725Y ¢ . .4 volts
Voitage, VOL ICL=2.0mA

DBEN/s» 1GS» and TGS Signais

Baramalzas Condifigns zioa. 22axa. yniis

High=leyel Cutput V00=4,75V¥3 2e4 vyoits
Yoltage, VCH ICH==4( 0yl
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2.0 INPUT/OUTPUT SIGNALS
2e3e3 CUTPUT SIGNAL REQUIREMENTS

L L R R XY F AL EY R ERE LR AR 2 R A LAY XA R X AL EL R EE XY L L XX 2 X 4

Low={evel Qutput ' V0D=4.75Va 0.4 voifts
Voltage, VOL I0L=4.0mA

!
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4.0 REGISTERS

X XYL P R F YRR Y FE Yy Ll Py ryl Py yrryrry FrErXr Er 2 PXELEYLAELELREL EEEREE X LERX XX ]

4.0 BEQISIEB&

The SCS1 iInterface chip is controlled by readinag and writing
registers provided inside the chipe These registers are read
(written) by activating CS/ with an address on A4=AQ and then
issuing a RC/ (wWR/) pulses They can be made to appear ¢to a
microprocessor as standard I/0 ports orf memory-mapoped I/0 ports
depending on the external circuitry that controls CS/.

This section includes a summary that lists each register and 1{t¢
addresse It also includes definitions for each register,
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4.0 REGISTERS

4.1 REGISTER SUMMARY

Y X2 P XY R R R R YR r Ry 22 R R R AR Xyl Rl R Rl Ry XL LR EL 2 EE A A

4.1 REGISIER_SUMMARY
A4A3A2A1A0 R/W  REGISTER NAME

H It I R R R R e e B R 00 0000000000000
M R R 4 R OO0 00 O0COO0OOHRMHEHMHMMEEHEMEHFOODOODOO0O
MR HEHODOOOHHFHFROOOOOHFHFHPRPODOOOKHHKHFHOOCO |

NCTE:

P OOHFHOOHFHOOHHOOHFHFODOHFHFOOHFHOOH OO

R/M
R/%
R/w
R/%

Data RQegister

Command Reglster
Controi Reglister
Destination ID Register
Auxiliary Status

ID Register

Interrupt Ragister
Source ID Reglister

Not Used

Diagnostic Status

Not Used

Not Used

Transfer Counter (MSB)
Transfer Counter (2nd 8yte)
Transfesr Counter (LSB)
Not Used

Not Used

Not Used

Not Used

Not Used

Not used

Not Used

Not used

Not Used

Not Used

Not Used

Mot Used

Not Used

Not Used

Not Used

Not Usead

Not Used

00

R/Y
R/%
R/
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. e B SO Gn BE GE PG Be S0 SO PN Gm BE Gn S8 NS Be T BE G B8 TP B Be SO OO B we P8 e se

MO HOHO HOHOFOHD HOHOHOMHOMHOMHOMHOMCKHO

All {ocations jabeled M™Not UtUsec®™ above are invatid for
reading or writing. Any attempt to read or write thesas
locations will not affect the operation of the chip,
Writes wilt be ignored and re2ads may put garbage on the
data bus.
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4.2 REGISTER QESEINITIONS

4¢2.1 DATA REGISTER

This eight bit register is used to transfer SCSI Command, Datas
Status, and Message Phase bytes between the =microprocessor data
bus sand the SCSI buse. In Non-DMA mode, the microorocessof reads
from (writes to ) the Data Register by activating CS/ with A&4=AQ
= Q00Cu0 and Issuing a RD/ (WR/) puise. A bit has been Included
in the Auxitiary Status Register to indicate when the nNata
Register Is fulls In DMA modes; the DMA logic reads from (writes
to) the Data Register by responding to DREQ with DQDACK/ and
lssuirg a RD/ (WR/) pulse, The SCSI bus reads from of writes ¢t
the Data Register when the chip is connected as an Initiateor orf
Target and ¢the bus is in one of the Information Transfer Phases,

4e2.2 COMMAND REGISTER

The Command Register is an 8=bHit register used to give commands
to the SCSI interface <chipe The microprocessor can write to
(read from) the Command Register by activating CS/ with A4<A]d =
00001 and issuing a WR/ (RD/) puise. V¥Writing to the Command
Register causes the chip to execute the command that is written,
The Command Registar can be read to determine what Interrupting
command was written last; the chip never alters the contents of
~the Command Register unless the chip s reset, Immediate
commands are not stored.

The contents of the Command Register are deflined in Section 5.0
Commands. .

4e2+3 CCNTROL REGISTER

This eight bit read/write reglister is used for enabliing certain
modes of operation for the SCS1 interface chipe . The
microprocessor reads fror (writes to) the Controt Register by
activating CS/ with A4=AD = 00010 and issuing a RD/ (WR/) pulse,
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it Cci10 10301 0% H H :

B s ek Tl S A e A s o O T3
H +=w==Select Enable
tomomee==Reselect Enable

- Parity Enable

+ ** oo we

Bit 2 Parlty Enable When the Parity Enable bit is a 1", the
chip generates and checks parlty on all
transfers on the SCSI bus. When the
Parity Enable bit is a ™0™, the chip
generatesy but does not check parity on
bus transfers.,

8it 1 kesefect
Enable When this bit is a %1%, the chip will
respond to any attempt by a Target to
reselect it. Wwhen the bDit is a #Q0®, the
chlp witl ignore all attempts to reselert
ite
3it 0 Select Enable When this bit is a ®1® the chip witl

respond to attempts to Select it as a
Target. When |t s a ®m0%, the chip will
ignore alj selectionse,

Note?: After being reset and compieting salf-diagnostics, tha
Control Register will contain all 2erces.

4e2.% DESTINATION ID REGISTER *

The Destination ID Register is an 8=bit ragister that is used to
program the SCSI bus address of the destination device prior to
issuing a SELECT or RESELECT command to the <chip. Bits Q=2
specify the addressy and bDits 3=7 are always 2eroes, The ID
register can be either written or reads It is written {(read) by
activating CS/ with A4=A0 = 0110 and then pulsing WR/ (RD/),

$e2¢5 AUXILIARY STATUS REGISTER

The Auxjliary Status Register is an 8=bit, read=only ragister
that contains Dbits that ingicatse the status of Important
cperational conditions within the chipe Some of the bits In th
reglister are needed to determine reasons for intarrus
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Therefore, the Auxiliary Status Register shoutd afways be resad
prior to reading the Interrupt Reglster xhen servicing
interrupts. After the Interrupt Register is read, the Auxitiary
Status Register bits needed to service the interrupt may change.

The Auxliilary Status Register 1is resd by activating CS/ with
A4=AQ = (CCl00 and then puising RD/s The individual bits of the
Auxiliary Status Register are deflned below,

8IT 7 é 5 4 3 2 1 0

‘ : H : ‘ ' H ¢ X

R
H +o===Not Used

L]
L]
L]
+

& ~e wo wo =e

1/0

comccme=( /D

MS6
cweweee=Par ity Error

Data Reglster Futl

& % an 0s oo we

4 2 2o 00 ne on v

»

P ww mo B0 ww se ve ve vo
& ®o 0o oo co 60 ae on

Bit 7 Data Register

Futl This bit Indicates the status of the Datw
Register and msust be wmonitored by ¢the
microprocessor dur ing non=0M4 moge

commands that wuse the DATA Register,
Wher the OMA Mode bit {in the comman<?
register Is off (Q0) and the command bein:
executed is one of the SENDs RECEIVE, o¢

TRANSFER INFQ commandss data b
treansferred to (from) the chlip by writina
(reading) the Data Register., Da{z

Register Full is set on (1) when data tis
written and turned off (0) when data fs
read. Therefore, Cata Register Fuylt
should be on before taking data from the
chlip and off when sending data to the
chipe The Data Register Tull bit is
aixays reset (to O0) at the ¢time an
interrupting type command Is toaded into

the Command Register in order to
initialize ite Therefore, when {ssuing
such commands, the Command Reqlster

should be {oaded prior to monitoring Nata
Register Futlt and (ocading the Data
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4¢2+45 AUXILIARY STATUS REGISTER
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Bit 6

git 3-5

git 2

gttt 1

Partty Error

I1/0, C/Ds MSG

Paused

Transfer
Counter Zero

Register.

When on (1), this bit indicates that the
chip has detected a parity error on 2
byte of data received over the SCST buse.
It can be set when the chip Is exacuting
one of the RECEIVE commands or the
TRANSFER INFO command (when the transfer
is an input)e The Parity Error bit s
reset whenever the Interrupt Raglster is
read,

These bits indicate the status of the
SCSI 1I/C» C/Dsy and MSG sionats at the
time the last REQ signal was recelved,
They define the information phase type
being requestead by the target, These
signals are significant when servicing
interrupts and the chip 1is logicatl!ty
connected to the bus in the inftiator
roles The blts ara ccdad as follows:?

I/C C/D MSG

0 o] 4] Data Qut

Q o] 1 Unspecified Qutpout Phase
] 1 0 Command

0] i 1 Message QJut

1 Q Q Data In

1 Q 1 Unspecified Inout Phase
1 1 0 Status

1 1 1 Message In

When on (l)y this bit indicates that the
chip has aborted the command being
executed in response to a PAUSE command.
It is turneg off when the next
interrupting types command code 1Is loaded
into the Cowmand Registar,

This bit is provided to indicate tha
status of the 24=bit Transfer Countar,
Wwhen on {1)» it indicates that ¢the
Transfer Counter is ecual to 2ero0, It 1Is
fntended to faclilitate interrupt
sarvicinge.



4=7
‘ - 82/07/24

FUNCTLONAL DEFINITICN

4.0 REGISTERS

4.2.6 1D REGISTER

2 X X R R XX XY RNy X X XL R L YNNI XL ALY R Yy X 2y YR ey ry Xl eyt y Xyl XX a2 X4

9e2.6 ID REGISTER

The IL Register is an 8-bit, read=only register that iIndicates
the loglcal SCSI bus address occupied by the chipe. PRits 0=2
directly reflect the logical Inversion of the chip ID Input
signails IDO/-ID2/; the ID Register is active high whereas the ID
input signals are active {ows. The ID Register allows the
mlicroprocessor to read the chip?!s SCSI bus address which would
normaliy be strapped in hardwarees Bits 3=7 of ¢the I0 PRegister
will a2lways be 2eroes. The ID Register Is read by activating CS/
with A4=AQ0 = 00101 and then pulsing RD/.

4¢2¢.7 INTERRUPT REGISTER

The Interrupt Register is an 8=bit register that contains the
current interruptis). Along with the aAuxiliary Status Register
{Refer to Section 4.2.5)y the Interrupt Reglister can be wused by
the microprocessor to determine the reason for an interrupt,.

The Interrupt Reglster 1{is a read=-only register, It is read by
activating CS/ with A4~AQ0 = 00011 and then pulsing RN/ When the
Interrupt Register is ready |t automatically resets ftselif {after
the.read Is completa) and enables the chip to set a new
interrupte, This also means that bits In the Auxitiary Status
Register that are needed to service the interrupt may change
after the Interrupt Register s read. Therefore, when =z
Interrupt cccurs, the nmlcroprocessor should 3lways read the
Auxiliary Status Register oprior to reaacing the Interrupt
Register,

' Also, if a Selected or Raselected interrupt occurs after issuirg
a commangd that would normally cause an interruoct, the act of
reading the Interrupt Register prevents the chip from executin:
that last command {ssued, This atiows the microprocessor o

’ service the Selected or Reselected interrupt prior to oroceeding
with the other operations An exampie of this situation is whewn
the microprocessor Issues a command to seject a target at about
the same time another target reselects the chis, If the chis
sees the reselection firsty the microprocessor will receijve an
interrupt for the reselectians and the chip will igrore the
select commands which wouid naow be iInvalid since the chip Is now
legicsily connected on the SCSI bus toc another device,

Individual interrupt conditlons are defined belowe. Note that for
all casesy an interrupt condition is on when the <corresoonding
bit is 8 one (1) and off when zern {(9),



4-8
82/07/24

FUNCTIONAL DEFINITICN

4.0 REGISTERS

4,2,7 INTERRUPT REGISTER

rrxrr 2Ry Ry i 2 ERXEREEEYEEEREYENE LYY EL R EZE XYY PR YR L EREERELLRELE X X4
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e s e e A ] &

HED S - S : : H H H

B o T e e R A e et o et

[ ] ] L]
[} 1

H $====Fynction Compliete

$mwamee==fuys Service

Disconnectad

Selected

- Reselected

{Not Used)

Invalid Command

(Not Used)

& oo ®e oe

& vo ce we

4* -8 0 0o 0% ow an
4 %= 20 as we ae

> *% o o= ae 0 ae - gw
¢ on 20 00 ve on va aw

g8it 6 Invalid
Command When on {(1l)s this blt indicates that the
fast command Joaded into the Command
Register 1is not valide Rafer to Section
540 COMMANDS>» for invalid command
informatione.

Bit 4 Resejected® This interrupt wili DbDe on {1} when .(.e
chip has been reselectad by arother SCSI
davice. After setting this interrupt,
the chip is logicalliy connected to the
bus Iin the fnitiator role and Is waltirag
for the target to send REQ or disconnect
from the bus,

8it 3 Sejected=* This interrupot wil} be on (1) whan the
chip has been seslected by another SCSI
devicee

After setting this interrupts the chip is
fogically connected toa the bus in the
target role and Is waiting for a command
to be loaded into the Caommand Register,

2  The chip will pacons Sslacted
(reselacted) onily If the ID data byte
put on the SCSI bus during tha
selection (reselection) phasa has gaood
parity and not more than one ID bHijt
other than the chip?s ID Is oan,

3it 2 Qisconnected This interrupt will ba set con (1) w*
the chip is connectad to the Bus 1In
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8it 1l

git ©

Bus Service:

Function
Complete

initiator role and the target disconnects
or when the chip iIs executing a SELECT or
RESELECT coeerana snd the destinstion
device does not respond.

When the chip is fogically connected to
the bus In the inltiator rote, this bit
will be set on (1) whenever the target
sengs a REQ which the <chip cannoct
automatically handies This happens when
the first REQ for a connection s
recelived ior when the chip is executing a
TRANSFER INFO or TRANSFER PAD command and
elther the transfer counter Is zero or
the target chsnges the (nformation phscse
types When the chip {s toglcaliy
connected in the target roley, this bit
will be set on (1) shenever the
inftlator asserts ATN. When iIndicatirg
ATNs the Bus Service interrunt may occuf
by {tseifs with a Sejected interrupts or
with a Function Complete interrusnt,

When on (1), this bit indicates that the
{ast Iinterrupting cowmand has completed,
It is the normal successful completicen
interrupt for the SELECT commarnd.,
RESELECT, the RECEIVE commandss and the
SEND commands, Ouring any 6f the RECEIVE
commandss it is set ony atong with ¢the
Parity Eeror bit in the Auxitiary
Registers, as soon as a parity error is
detected. A Bus Service Interrupt nsgy
also occur sirmultaneousty with the
Function Comptitete {f an ATN signai was
activated during a SEND or a RECSIVE
commande
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4e2.8 SOURCE ID REGISTER

The Source I0 Register Is an alght bit read only registar which
contains the three bit encoded ID of the last device which
selected or resefected the chipe Foitcwing is the Format of the
Source 1D Registar:

8IT 7 &6 5 4 3 2 1 o

R ateand 2 + + + + + + +
: 1010 0% Q : ' '
ot tommfommopoma oo + - H

D et e T )

Pemmwew==Sgource ID
I0 VYalid

& oo o e

The IC Vatig bit indicates that the source device placed Its owun
ID bit on the SCS1 bus during the Seiection ghase and therefore
the chip has encoded that ID and placed it in bits 2=0. This
inforsation remains valid wuntil the chip disconnects from the
SCSI bdus.

The microprocessor may read the Source ID Register by activating
CS/ with A4=AQ = Q111 and issuing an RD/ pulsa. Notet after
reset and salf diagnostics the Source ID Register contalns all
2erocesa.

4¢2.9 DIAGNCSTIC STATUS REGISTER

The Clagnostic Status Register 1Is an 8~bit read-=cn!ly register
which indicates the rasult of self=dliagnostics and the fast
diagnestic command Iissued tao the <c¢hlipe The format of the
Diagncstic Status Registar is shown below?

gIT 7 C 5 4 3 2 1 0

. 1 . 1 . 1 ' ' .
. ’ ’ ' . ¢ . 1

1] L]
+ -+ + ! + - e v

+
'
+
[

& = -

- e vmcnpmaaeed

]
]

$mmemmme=Se{f=D]lagnostic Status
Disgnostic Command Status
Seif=Dlagnostic Compiete

P Y% me oo as
& cm we
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Riagresiic Comgand _Status Self=0iagpestic _Siatus
Blt_6543_iMeaning 81t_ 210_%'Yeanling
0G0C {1 (Not used) 000 !Successful Completion
0001 {Turnaround Miscompare 001 !{Unconditional Branch Failed
001C {Turnaround Miscompare 010 iData Register Full Falled
Q011 (Turnaround Good Parity 011 !Initial Conditions Incorrect
0100 iTurnaround Bad Parity - 100 {Initial Command Bits Incorrect
0101 ! (Not Used) 101 !Dlagnostic Flag Falted
01iG {(Not Used) 110 iData Turnaround Faited
€111l 1 (Not Used) 111 {(Not Used)
1000 {{Not Used)
1001 {(Not Used)
110 :{(Not Used) ‘
1611 {(Not Used)
1100 ! {Not Used)
1101 1(Not Used)

111¢
1111

t{Not Used)
i (Not Used)

Bit 7 = 1 indicates that self-dlagnestics have been completads
Note: A reset witi clear bits 6-=3 {f possibles After a3 reset to
the chlps the microprocessor should make sure that the Dlagnostic
Status Register contains the following pattern before attemoting
any comaandst 10000000. This code indicates seif=diagnostics are
complete and no efrrors were detecteds After 8 disgnostic cecmmand
has been executeds bits 6=3 will contain the resulting status bu¢
bit 7 and bits 2=0 are not affected.

The wmicroprocessor may ¢read the Diagnostic Status Register hv
activating CS/ with A4=AQ = Q1001 and issuing a RD/ puise,

If an error is aetected during seif-disgnesticssy the opreper
status is foaded into the Dlagnostic Status Register and the chig
halts until a Reset command or the Reset signal Is asserted,
Folioning 1is an explanation of the individual Self=Diagnoestic
Status codes:

080 <= Successful complietions The chip executed all
self=diagnostics following a8 reset and detectad no
ecrorse.

001 - Unconditional Branch Failede The chlp internal
sequencer attempted an unconditional branch and
falled to reach the desired address.

010 - ©Data Register Full Fsilede The chip attemoted to set
and reset the Data Reglister Full status bit in the
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Auxilliary Status Register and falled,

011 - 1Initial Conditions Incorrects The chip detected one
of its internal Initial caonditions in the wrong
state.

10 - 1Initiai Command Bits Incorrect, The chip testaed blts
6949251 and O of the command register and found at
feast one that was not 2erg after raset,

161 - Oiagnostic Flag Faileds The chip failed In Its
attempt to set and reset its internal diagnastic
flage

110 - Data Turnaround Faileds ODuring self-diagnostics the
chip attempts to flush several bytes of data through
fts internal data pathse 1t also attempts to se=t and
reset the Parjity Error bit In the Auxiliary Status
Registeres This status indicates that one of these
operations failed,

Wwhen a diagnostic command is issued to the chipy the chino
attempt to perform the functiony load a status into bits 3=6,
initiate a Function Compiete Interrupt,

< d

442410 TRANSFER COUNTER

The Transfer Counter s a 24=bit register/counter that Is used by
the <chip for SENDs RECEIVE, and TRANSFER commands, that do not
have single-byte specified, and for SELECT and RESELECT commands
to set the timeout for no response. The Transfer Counter can be
written and reads To write to (read from) the Transfer Counter,
€S/ is activatad with A4=-AQ seslecting a byte and then pulsing WR/
{(RD/)e The thres bytas are salectad by A4=AQ as shown below,

Aa___Ad Ag AL AQ 3ELECIER_3)1%

o] 1 1 o] Q Most Slgnificant Byte
0 1 1 Q 1 Middlie Byte

0 1 1 1 o] Least Significant Byte

For SENDy RECEIVEs, and TRANSFER commands with single=byta ngt
specifieds the Transfer Counter specifies to the chlis the maximum
nuaber of bytes to be sent of recejived before interrupting. The
Transfer Counter must bDe loaded prior tc issuing the commar
When single=byte is specifieds the chip relithar usas nmnor al?
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the Transfer Counter. To facilitate servicing interrupts for

commards that use the Transfer Counters 8 bit is provided in the
Auxillary Status Register to indicate when the Transfer Countef

is zZeto.

For SELECT anad RESELECT commands the Transfer Countar specifies
the nuamber of time intervals* that the chip wiil walt befsre
automatically aborting the command due to no response (RSY) from
the destination device, The Transfer Counter must be loaded
prior to issuing the commands If the Transfer Counter is 1oaded
with altl zeroes, the time=out joglec in the chip will be disableds
and the chip will not automatically abort the command due to ne
response.,

GF OF 49 A8 OF 25 B € 53 S VB T &7 A 3 A0 B8 GV L9 BY A3 AU 4v W 68U B9 L9 W VY L0 N9 W MO =

®* fFach time interval is equal to 1024 periocds of the CLK ineout,
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5.0 CLMMANDS
This section defines command format, typessy codes, and

operation. Commands are given to the chip by loaaing the Command
Register. Operation of the (Command Register Is explained in
Section 4.2.2«

5¢1 QCHMMANQ _ECRMAT
The bits of the Command Reglister are defined as follows.

BIT 7 é 5 4 3 2 1 0

D D D e e e el 3

: : ¢ 0 : H : ‘ '

1 L] s
L] ]

H H :
H H R + ——
H : H H
H H : + Command Cade
: H + Reserved (Must be zero)
H + Single 8yte Transfer
+ CHA Mode
Bit? OMA Mode This bit Is applicable only for commandé

that wuse the pData Register, Wh=2n this
bit is on (1), it indicates that data
witl be transferred to (from) the Data
Register using the DMA signals 0NREQ and
DACK/ . When it is off (C)s the
microprocessor must monitor the state of
the Cata Register Fulit bit In the
Auxiliary Status Register ands when it is
in the proper states transfer da*as py

ysing the appropriate input/outpoyt

command,
3it 6 Single Byte When on (1), this bit indicates that onity
Transfter one byte of data is te be transfarrad for

this command. The Transfer Counter wif}
not be used or alterad by the <c¢chigp,
Therafores, fcr common singte byts messaga
and status transfars, tha Transt
Counter does not need to be lgadad or
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to issuing a command xith this bit set.
when this bit 1is off (0)y the Transfer
Counter s used by the chip to determine
the fength of the transfer for the

command,
git 5 Resarved This bit is not used snd shouid be always
programmed off (0O},
3its 0=4 Conmmand These bits specify the command to be .
Code executed by the chip. Command codes arte
‘ specified in Section Bely Command
Summarye. Definitions for each command

are in Section 5.5y Command ODefinitionss

5.2 CLMMAND _TYPES

There are two types of commandsy (mamediate and interruptinge. All
except one of the immedliate commands cause I{immediate resuits,
within three <clock cycles from the time the Command Register is
Ioadeds The Pause Command iIs the exception and is expiained in
section 5.5.32s Interrupting commands dgc not resuit Iin immediate
actlion. Thelr complietion is aiways flagged by an Iinterrupt,

Command coces 00000 - 00100 specify immediate commands, Command
coges 00101 - 00111 are reserved fof mwmore ({mmediate type
commards. If Issuedy the chip wiil Ignore these reserved codes,

l Command Codes C1l0C0 - 10161 specify iInterrupting commands, When
one of these codes is (oaded Iinto the Command Register, a second
interrupting command code shouid not be losded until after the
interrupt has occurred fof <the first command, Houever, an
immediate type command may be loaded before the Interrupt for an

l interrupting command occurs.e Command coces 16110 - 11111 are
reserved for mofe interrupt casusing ccemanas, If these reserved
codes are {ssueds the chip will respond with an Invalid Command
interrupte .

5+3 INYALID _CCOMEANDS

The user of the chip can be in one of three states at any
particular times disconnecteds connected 2as an initiator, or
connectec as a target. Commands are valid only in speci®ied
statese If an immediate command is Issued in an invallid state or
a reserved immediate command code is issueds the chip will ignore
the command, If an interrupting command is issued in am invalid
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state or a reserved Interrupting command code Is Issued, an
Invatid Command Interrupt will resulte.
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Seh CCMMAND SUMMARY
Below is a summary that tists aii commands. In the table the
following abbreviations are used.
INT = Intecrupting D = Disconnectea
IMM = Immediate I = Connected as Inltiator
T = Connected as Target
VALID
COMNAMND USER
CODE COMMAND TYPE STATES
00000 Chip Reset IMM - De1s7
00001 Disconnect H I,7T
vGG1l0 Pause H DT
00011 Set ATN H 1
00100 Message Accepted K Y
001C1 Chip Disable H Dsls T
00110 H
00111 N
01000 Select W/ATN INT D
01001 Select W/C ATN B | D
"Ql01g¢ Reselect H 0
01011 Diagnostic Data Turnaround H D
011460 Receive Command H T
01101 Receive Data H T
01110 Receive Message QOut H T
31111 Receilve Unspecified Info QOut H T
10060 Send Status H T
10C01 Send Data H T
10010 Send Message In : T
10011 Send Unspecified Info In H T
101¢CC Transfer Info H 1
10101 Transfer Pad H Y
10110 H
10111 H
11000 - 11111 v



5-5
82/07/2%
FUNCTIONAL DEFINITION .
S I TR A L e ccmccmmnnmnaaaa DARE 32820020342 Ryl .
5.0 COMMANDS
5.5 COMMAND DEF INITIONS

(Y YT X PR PP R R RNYRYZ R R YRR LR RYFREFYELLELEL LN ZELLY I L 2Ly ryr ey Xy L X2 X4

5.5 CCHUAND_QEEINIIICNS

5¢5.1 CHIP RESET

Chip Reset immediately stops any chip operation and resets ail
registerss countersy, etce on the chipe It performs the same
operation as the hardware "Resel™ input (referance Section 2.1l).

5¢542 DISCONNECT

Upon receipt of this commands the chip immediately reteases sil
SCSI bus signals and returns to a disconnected idle state, For
the Target roley this is the normal method of disconnecting from
the bus when a transfer is complete. For the Initiator roles
Disconnect may be used to release the bus signals as a result of
a timeout conditions In this casey the chip lIgnores the Target
and is left in the disconnected state, When in the disconnected
state, it Is not valid to Issue a Disconnect Command. IFf issuenc
the chip will lignore the commande.

5543 PAUSE

Pause s an immaediate cormand that (s valid Iin the disconnected
state or when toglically connected to the bus In the target role,
It Is not valid when connected as an inftiator,

when connected as a Targety, the Pause command provides a means af
halting a SEND or RECEIVE command without having to wailt for the
transfer to complete. When Pause is Issuedy it immediately sats
a flag in the chipe Within one byta transfer cycle, the chilp
recognizes the flagsy aborts the SEND or RECEIVE operatinns z2nd
then sets the Paused status ©bit in the Auxillary Status
Register., At this times, the chip is stitl connected to the bus
in the target roles and it Is walting for anothar commande.

The PAUSE command stops the SEND or RECEIVE ccmmand in an orderly
maaner leaving the Transfer Counter in a vallid state that
indicstes the remaining nusber of bytes to be transfarrad, Also
no REQ or ACK is asserted on the bus and no data is left In the
chip waiting to be transferred. An operation that is paused can
de resumed, if desireds, simply by relcading the original commangd
into the Command Registaer. Notes that after Issulng a PAUSS whila
executing a SEND or RECEIVE» it Is necessary to contin
transferring data with the chip untii the Paused status Hit
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set ofr an interrupt occurs,

When in the disconnected statey, Pause may be issued to abort a
SELECT or RESELECT commands. After a SELECT or RESELECT command
is issued and before an Interrupt occurssy a2 Pause commgnd may be
issued to abort the operation. The Pause command immediateiy
sets a €flag within the «chipe If ¢the chip has not yet won
arbitrations it sets the Paused auxiliary status bit and then
waits In the disconnected state for anothef command. If the ehig
has wen arbitrations It releases the bus by dropping the: 2 1ID
bits with SELOUT on for a minimum of 1COusy checks fer no BSYINs
and then refeases the bus, After this procedure, It sets the
Paused auxiliary status bit and waits for snother command in the
disconnected state,

Since Pause Is an immediate command, it does not csuse sn
interrupt, As previousiy stateds the chip sets the Paused status
bit tc signify that it has been executed, It Is noteds however,
that if an interrupt causing event occurs before the chip sees
the pause flag seaty the chip =iti set the Interrust, In this
casey the Paused status bit wiill not be set by the chip either
before or after the interrupt, In all casesy an f{nterrupt
causirg event will take precedence owver Pause, For esxample, in
the target vrole if ATN is on when Pause s lssuedy a Rus Service
interrupt wilt occur and the Paused status bit wiil not be set,

If the Pause commsnd is issued when the chip Is idle, walting for
a2 comrandy the Paused status bit wilt be set by the chin,

5544 SET ATN

The Set ATN Command causes ATN to be asserted immedliately if ¢the
chip 1Is connected as an Initiator. This command is invalld and
ignored If Issued when the chip is disconnected or s operating
in a Target Roles The ATN signal is de=gssserted in a Message QOut
phase when the transfer count becomes 2Zeroc or one byte has been
transferred {(in 2 one=byte transfer command) during the execution
of a Transfer Info command.

The chip automatically sets ATN in two cases?

1l If a Seiect w/ATN coamand Is issued and Arbltration is wor,
2. If a parity werror is detected on an input byte during
execution of a Transfer Info Command,
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50545 MESSAGE ACCEPTED

The Message Accepted command is an immediate command that is
valid oniy when connected as an initiator. It is wused after a
Transfer Info or Pads during which a message 1{s inputs to
indicate to the chip that ACK can be deasserted for the 1last
byte.

When an initiator receives a messages a Transfer command is
usede If . the transfer is an Input and the information (s a
message (MSG = 1)y the chip Interrupts after raceiving the last
byte wmith a Function Complete intarrupsts For this one special
casey the chip also leaves ACK asserted on the buse. By
interrupting and leaving ACK assertedy the <chip gives the
microprocessor a chance to interpret the message and set ATN
prior to ACK being deasserteds This allows the chip toe properiy
request a Message Qut phase [f the initiateor wants to send a
"Re ject Message® message to the target,

Message Accepted must always be Issued after a Transfer Info for
a Message In phases whether or not Sat ATN is issued» to have the
chip deassert ACKe. If the Initiator wmants to raject the mess2
Set ATN would be [ssued first followed by Message Acceptad.

the message is not to be rejecteds only Message Accepted is
issued. Notes that until Message Accepted is Issuedsy the target
will not send another RZQ since ACK is still asserted.

5.5.6 CHIP DISABLE

Chip Cisable immediataly stops all chip operations and loglcally
disconnects it from the circuite A1l outputs wild be placed in a
high impedance state and the <chip will not respond to any
commands (other than Chip Resat)le The chip will also not respond
to any activity on the SCSI Bus. The only way taoa exit this
condition is to activate the Resat input signal or Issue a Chip
Reset command. :

5¢5¢7 SELECT W/ATN

This command causes the chip to attempt to select a Target, It
may only be useg Iif the microprocessor s In the disconnected
states Any attempt to issue this command at another time wii}

resu{t in an Invalid Comwand interrupt, Before issuing this
command the microprocessor must load the transfer counter for 3
timeout on the Targat's rasponse, This valuyse is comput

accoraging to the formuta below?
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Desired Timeout
Transfer Count = -
(1024)X(Clock Period)

where Desired Timeout and Clock Period are in the same
units (esgs Secondas).

NOTE: A special case exists when the transfer counter
is topaded with zero. In this casey the timeout
is disabled sand the chip mill walt indefinitely
for a response from the Target,

The microprocessor must also load the Destination ID reglister
with the 3=bit code of the Target to be selected before Issuinrg
the Select w/ATN command.,

When the chip detects the Select «/ATN command, it begins by
attempting to arbitrate for control of the SCSI bus. IT, at any
time curing aerbitration the chip becomes selected or reselacteds
the Select w/ATN command Is aborted and forgotten and the chlip
will iInterrupt with one of the following conditions?

ls Selected
2e Selected and Bus Service
3, Reselected

If artitration is wons the <chip places the SCSI bus in the
selection phase with ATN asserted and using the Destination 10
register to ldentify the desired Target, At the same times the
chip begins 2a timer baseg on the velue computed above, If the
Target does not respond within the timeocut perjods the chip witi
disconnect froa the bus and interrupt with Disconnected Interrupt
status. (Note: the microprocessor shouid never monitor the
Transfer Counter Zero bit in the Auxilisry Status Register to
deterrine xhen a timeout has occurred.) If the Target responds
within the allotted times the chip will interrupt with Function
Compiete statuse Control of the SCSI bus then belongs to the
sejected Target and after the Interrupt status has been read,
another interrupt may occur indicating either that the Target
disconnected or is requesting a transfer.

It the timeout Is disablec and the target does not respond or {°f
arbitration is not wons the only way to abort the Setect w/ATN
command {is to issue the Pause commande After the Pause command
ls lssuedy it Is still possible that the ®"Function Complete” or
®"Disccnnected™ Interrupts may occure This happens |f one of the
interrupts get set before the chip detects the Pause command or
if the Target responds whiie the chip Is sequencing oTFf the SCSI
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bus In a timeout condition, If the chip does not set either
interrupt, it will set the '"Paused' bit in the suxitiary Status
register. If the microprocessor detects this bit after Issuing
the Pause command, then It Is assured that the chip aborted the
Select w/ATN and no connection exists.

55.8 SELECT %/C ATN

The Select w/0 ATN command s fidentical to the Select w/ATN
except that the ATN signal is not asserted during the Sefaction
Phased

559 RESELECT

This command causes ¢the chlp to attempt to raselect an
Initiator, It may oniy be used if the microprocessor s in the
disconnacted states Any attempt to issue this command at another
time %it! resutt in an Invalid Command interruptse PBafore issuing
thls coamand the microprocessor must load the transfer coun* =
for a timeout on the Initiator's response. This valy
computad according to the formula below?

Desired Timeout
Transfer Count = -
(1024)X(Clock Period)

where Desired Timeout and Clock Period are Iin the same
units (2.,9.» seconas).

NCTE:t A spacial <case exists when the transfer counter
is loaded with zeroe In this casey the timeocut
is disabled and the chip will wait indefinitely
for a3 response from the Initiator,

The microprocessor must also losd the (QOestination I0 register
with the 3=bit <code of the Inittiator to be reseiected before
Issuing the Reselact command,

When the chip detects the Reselect command, it begins by
attempting to arbitrate for control of the SCSI bus. If at any
time auring arbitration, the chip bacomes selacted or raselacted,
the Raselect <command is aborted and forgotten and the chip wil}
interrupt with one of the following condlitions:
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ls Selected
2e¢ Setected and Rus Service
3s Keselected

It arbitration is wons the <chip places the SCSI bus (In the
Reselection Phase using the Destination ID register to identify
the desired Initiatores At the same times the chilp begins a timer
based eon the value coaputed above. If the Initiator does not
respond within the timeout periods the chip will disecenrect from
the bus and interrupt with Disconnected interrupt status, {Note:
the microprocessor should never monitor the Transfer Counter Zero
bit " in the Auxiliary Status register to determine when a timecut
has occurtreds,) If the Initieator responds wxithin the 3aliotted
times the chip wiltl iInterrupt with Function Complete status. The
chip (acting as the Target) is then In control of the SCSI buss
and waits for the Interrupt Register ¢to be Tead by the
microprocessors. After 1t has been ready the chip waits for a
command from the microprocessof orf ATN froa the Initiatore. If
the ATN occursy the chip will set the Bus Service Interrupt,
This interrupt may hsasppen immedjateily after a command has been
issued due to internal tisming., In this cases the chip waits for
the Interrupt Register to be read and the command is ignored,
The chip then malts for a new command,- )

If the timeout is disabled and the Initiator does not respond or
if arbitration is not wons the oniy way to abort the Resefect
commend Is to issue the Pause commande After The Pause command
is 1issuedy it is stitt possiblie that the Function Compiets or
Disconnect Interrupts may occure This happens (if one of the
interrupts get set before the chip detects the Pause Command or
if the Initiator responds while the chip Is sequencing off the
SCS1 bus in a timeout conditions If the chip does not set either
interruptsy it witt set the Paused bit {in the Auxitiary Status
register. If the microprocessor detects this bit after issuing
the Pause command, then It is assured that the chip aborted the
Reselect and no connection exists.

5.541¢ DIAGNOSTIC DATA TURNAROUND

This interrupting command causes the chip to attempt to turn a
data byte arouna through 1Its internal daata paths, When the
command is loaded into the Command kegister the Data Register
Full bit is resets after which the microprocessor writes one byte
into "the Data Register. The chip then moves the byte to another
register and compares the contents with the Data Reglister, The
byte is then moved to a third register (the SCSI ocutput reglister)
and good parity is generated If bit &6 of the command Is off (0}
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bad parity 1{Is generated if bit 6 is on (l). Finally, the chip
moves the byte back to the Data Register and compares [t with the
contents of the second register, Based on these coamparisions and
parity checkings the chlp stores a resuit Into the Diagnostic
Status Register and sets the Function Complete
Interrupte After reading the Interrupt Register, the
microprocessor should make sure Data Register Fuill Is on (1) and
read the contents of the Data Register [f the Data Register Fult
bit is not onsy then an error has occurred. Foltowing is a tist
of codes which are {oaded into bits 6=3 of the Diagnostic Status
Register as a result of this command. '

Bit 6342 ¥eaning
coo1 Data Miscompare (Initial)
G010 Data Miscoapare (Final)
0011 Good Parity Detected

0100 8ad Parity Detected

55411 RECEIVE COMMANDS

The Receive <commands are interrupting commands that are valid
only when connected to the bus in the target rotes Thevy are used
by a target to recelive comamand, datas and message Iinformation
from an inltiator.,

The Recelve commands transfer dataj thereforesy the Single 3ytes
Transfer and DOMA Mode bits in the Command Register are vafld for
these commandse. If the Single Byte Transfer bDit is offs the
Transfer Counter must be Ilocaded hefgre a Recelve command is
issued to the chip. In this cases tha <chip usaes the Transfer
Counter to deteraine the number of bytes to receive.

When a Receive command Is issueds the chip immediately resets tha
Data Register Full auxiliary status bite The <chip then drives

the 1/0s C/0s and MSG outputs for the proper informatiaon ohase 3as
follomwse

Copmacd _Nampa 10 (s3] 3G

Receive Command

Recejve Data

Receive Message Qut
Receive Unspecifiad Cutput

cooo
© O
HHOO
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The chip then proceeds to request and receive the specified
numsber of information bytes. The DFA Mode bit In the command
"determines how the chip transfers these bytes from 1Its Data
Register to the mlcropraces§or.

When a Recelve command 'is terminatedy the chip generates an
interrupte The following two events can cause termination,

1. The operation completes successfuily; the Transfer Counter is
2ero. This event results in a Function Complete interrupt
with the Parity Error auxiliary status bit off, If ¢the
Initiator activated ATN during the operations the Bus Service
interrupt will aiso be on.

2o A parity error occurss, The last byte transferred Is the byte
that caused the efror. This event causes a Function Complete
interrupt with the Parlity Error auxifiary status bit on, Ir
the initiator activated ATN during the operations the Bus
Service Interrupt will alsec be on,

After any of the interruptss the chip ie always 1left in the
connected target state, The Transfer Counter indicates the
number of bytes remaining to be transferred (2zero Tf complieted
successfullyls and the Dsta Register (s empty (the tast byte
receiwed is sent to the microprocesserl). Ailsos ACK and RFQ are
inactive on the bus,

It is noted that, if a Bus Service interrupt alone occurs sfter
issuing a Send commands the Initiator activated ATN before the
chip began executing the commande In this cases the command {s
ignored by the chipe

A Receive command may be stopped prior to an interrupt causing
event by issuing a Pause command. Operation of the Pause command
Is explsined in Section 5.,5.3y Peause, In the event the initiator
does not or stops respondings the chip Is left in a8 state where
it cennot respond to a Pause cosmand. For this case, a
Disconnect command can be used toc abort the command and the
connection, The Disconnect command 1Is explained In Section
5.5.20

5512 SEND COMMANDS

The Send commands are interrupting commands that are vailild only
when connected to the bus in the target roles They are used by a2
target to send statuss datasr - and message information to 2n
initistor.
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The Send commands transfer data; therefore» the Single Byte
Transfer and DMA Mode bits in the Command Register are valid for
these commandse. If the Single Byte Transfer bit is off, the
Transfer Counter must be loaded hefgre a Send command Iis 1ssued
ta the chipe. In this cases the chip uses the Transfer Counter to
determine the number of bytes to send.

When a Send command Is issuedy the chip Immediateiv resets the
Data Reglister Full auxiliary status bit. Therefore, the first
byte of data for the transfer cannot be put Into the Data
Register until after a Sand comaand Is loaded Into the Cammand
Registere.

In executing a Send command, the chip driyvyes the 1/0, C/Ds and
MS6 outputs for the proper information phase. These tines are
logicatly driven for each Send command as shown below.

Commapd_Name 140 €40 235§
Send Status’ 1 1 0
Send Datasa 1 0 0
Send ressage In 1 1 1
Send ULnspecified Input 1 c 1l

After resetting Data Reglister Full and driving I/0s C/D, and MSG,
the chip then proceeds to monltor Data Register Fuli, take the
data from the Data Register, and send it to the Inltiator. The
DMA Mcde bit in the command specifies how the data §s loaded into
the ctrip.

After lInterrupting, the <chlip |Is Jeft in the connected target
state, and ACK and REQ are inactive on the Dbus. When the
transfer is complete, the chip Iinterrupts with a Function
Complete interrupt., If the initiator activated ATN during the
transfar a Bus Service interrupt will aiso be set on by the
chip.

It is noted thaty, if a Bus Service interruypt afone occurs aftar
Issuing a Send commands the [nitiator actlivated ATN before :he
chip began 2xecuting the commande In this cases the command s
ignored by the chip.

A Send command may be stopped prior to an interrupt causing eyant
by issuing a Pause command. UOperation of the Pause command is
explained in Section 5S5+543» Pause, In the event the initiator
does not or stops resvondings, the chip Is left ina stats whare
1t c¢annoet respond to a Pause gcommand. For this case,
Discornect command can be used to abert the coemmand and
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connecticn. The Cisconnect command is explained 1in Section
50502.

505412 TRANSFER INFD

The Transfer Info command Is an interrupting command that is
valid only when connected to the bus in the initiater role. It
is used by the initiator for atl information transfers across the
SCSI tuso, :

A Transfer Info command is issued by an initiator itn response to
a Bus Service interrupts The Bus Service interrupty as exolained
in Secticon 4.2.7» Iis received by the connected Iinitiator wupon
receiving the first REQ from a target or when the chip terminates
a previously issued Transfer Info or Transfer Pad command, It is
not wvalid to issue a Transfer Info command without baving a Bus
Service interrupt because the target recuests and controls atld
transfers, The <chip wil} onily permit one Transfer Info or
Transfer Pad per Bus Service interrupty and iIf a Transfer Info is
issued btefore the flirst Bus Service Interrupt occurs for a
connectiony the chip wiill Issue an Invaiid Command interrupt even
though it is connected in the initlator role,

After an initiator receives a Bus Service interruot and prior to
issuing a Transfer Info commands the /0y C/D» and MSE bits from
the Auxitiary Status Register (read prior to reading the
Interrupt Register) shouid be examined to determine the type of
inforzation phase and direction of transfer reaquested by the
targets The initiator then prepares for the transfec. If the
Single Byte Transfer bit is not going to be set in the command,
the Transfer Counter must be 1caded prior to issuing the Transfer
Info command {in order to specify to the chip the maximum number
of bytes to be transferred.

When a Transfer Info iIs issueds the chip immeciately resets <¢the
Data Register Full auxiliary status bite. For this reason, the
first pyte of data for an output operation cannot be loaded into
the Data Register until after the command is locaded into the
Command Registers The chip then proceeds wnith ¢the transfer
expecting data to be read from (input) or wmritten to (outout) Its
Data Fegister as indicated by the DMA Mode bit in the command,
The chip automatically detects tne direction of the transfer from
the I/0 tit which It stores in its Auxilisry Status Register,

The chip continues a transfer until an iInterrupt <causing event
occurse. The following four wevents will cause the <chino to
terminate anc interrupt.
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le The maximum number of bytes speclified have been transfarred
and the target activated REQ, This event results In =a Bus
Service interrupt. Either single byte transfer was specified
or the Transfer Counter is zero as indicated by a bit in the
Auxliiary Status Register, The target may or may not have
changed the information phasa type. The I/0, €/D» and MSE
bits in the Auxiliary Status Register need to be examined at
the time of the Intarrupt to determine this,

2¢ The target changes the information phase type before the
maximum - number of bytes are transferred. This event ailso
causes a Buys Sefvice interrupte The new Information phasa
can be determined by examining the 1/0, C/Ds» and MSG bits In
the Auxiliary Status Reglister. The Transfer Counter can be
read to determine how many bytes remained to bes transferred
when the targat changed the Iinformation phase type, When
this interrupt occurs faor an output transfers the chip may
take one mare byte from the alcroprocessor than it transfers
since It Is prefetching; however, the Transfer Counter stiil
reflects the number of bytes remaining to be transferred,

3. The target releases the bus by dropping B835Y, This e
rasuits in a Disconnectad interrupt. Following thss
interrupt the chip is no longer in the initiator rala, It is
in the disconnected state,

4« The Jast byte of a Message Input phase has been received,
This event rasuits in a Function Complete interrupt. For
this <casesy ACK Is left active on the bus to allow the
microprocessor to Set ATN for the purpose of rejecting the
message. After this linterrupt is received and a Set ATN Iis
issued If desireds a Message Accepted must be [ssued to turn
off ACK for the last byte of the Message In phase,

For input <transfers (1/C = 1l)s the chlip checks parity for each
byte received if the Parity Enabie bit in the Control Register is
ONe When <checking parity and a parity error occurss the chip
activates ATN prior to deactivating ACK for the byte that causes
the efrofre. It alsc turns on the Parity Error auxitiary status
bite A parity errors, howevery, does not result in an Interrupt,
The <chip waits for one of the four events listed above bdefgore
interruptings Thereforey, the Parity Error auxiliary status bHi¢t
should be examined when servlicing any interrupt after issuing a
Transfer Info command for an input transfer,

If ATN is set on by the chipy either because of a parity arror or
because a SET ATN command is issuecy the ATN will remain on unm’
the end of the connection or wuntit a control m@message ouyt
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transferred. Therefores during each cycle of a Transfer Info

operation for output, the chip checks for a message phase (C/D =
ly HMS6 = 1) and either single byte transfer specified or the
Transfer Counter being zero. If these conditions existy the chip
turns off ATN ©prior to activating ACK for the last byte of the
control message.

As previously statedy a Transfer Info normalily terminates with an
interrupt. If a Transfer Info command must be aborteds possibliy
because ¢f =a timeout viclatlion, elther a CHIP RFSET or a
DISCONNECT command can be usedes (Refer to Sections 5.5.1 and
5¢5.25 respectively.) It is noteds, however, that atthough these
coamands will force the chip into a logically disconnected sStates
the target device is teft on the bus. A SCSI bus reset, which is
not a chip functions is the only way an initiator can force a
target to disconnect,

Se5.14 TRANSFER PAD

The Transfer Pad command is an interrupting coemand that is vatlid
only when connected to the dbus in the initiator rolae, It Is Just
fike the Transfer Info coamand (Section 5.%5.11) exceot that the
data transferred between the chip and the microprocessor bus is
different,.

Transfer Pad can be used by an inltiator to continue handshaking
with a target without giving data toc or taking data from the
chipe The chip operates in the same manner as {t does for a
Treansfer 1Info except that for output transfers it takes cniy one
byte of data from the microprocessof and then sends that same
byte repeatediy until the transfer terminates. For Input
transfers it accepts data from the SCSI btus but does not cheek
parity or send It to the microprocessor, Even though data is not
exchanged with the microprocessor buss the Transfer Counter is
stitl wused by the chip so that a maximum number of pad bytes can
be specified.

Protocotl for using a Transfer Pad is the same as the protocol for
a Transfer Info except that the DMA Mode bit has signiflcance
only for output transfers. The Transfer Pad terminates upon the
same four events tnat cause 2 Treansfer Info to terminate, LAlso
simifar to Transfer Info» CHIP RESET and DISCONNECY can be used
to abort the command,
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6.0 BUS INATIATED FUNCTIONS
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6.0 SUS_INITIATED _EUNCTIQNZ

6.1 SELECTICN

If the Select Enable bit In the Contratl Register is ons the chip
may be selected by another SCSI device to be a target for an 1/C
operation, Sejection occurs In the chip only If SELCUT = G»
SELIN = 1, BSYIN = Qy, I/0 = Oy the chlip?s ID bBit is asserted by
the selecting device on the data buss no more than one other 1ID
bit (the initiator?s) Is asserted on the data bus, and dats bus
parity Is good.

When ail of these conditions existy, tha chip is selecteds It
then encodes the initiatort!s ID and loads it Into the Sourcs IO
Ragister, The <chip 3aiso detects whether or not the initias*-r
asserted its ID during selection and either sets or resets th
Vadid bit in the Source ID Register.

The chip then activatas BSYCUT, waits for SELIN to turn offs and
proceeds to take gne of the following actlons as a result of
being seilected:

1. If ATN Is nct asserted by the [nitiator during selectiacny the
chip generates a Salected interrupt indicating that the. chip
is connected as a target,

2. If ATN is asserteds the chip simultanecusty generates
Selected and 8us Service interrupts indicating that the chip
is connected as a target ana ATN is asserted.

6.2 RESELECIICN

If the Reseilect Enable bit in the Control fa2gister Is ony the
chip may be reselactacd by a SCSI target devica, Ragalaction
occurs iIn the chip only if SELOUT = Qs SELIN = 1, 8SYIN « &, T/0Q
= 1, the chipt's ID bit and the target's ID bit are asserted by
the target on the data buss, no other IC bits are asserted, and
data tus parity is good,
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6.2 RESELECTION .
dhen all of these condltions existy the chip is resefected. It

then encodes the target®s ID and loads it into the Source ID
Reglister. The chip aiso sets the ID Vsiid bit in the Source 1ID
Register. :

The chip then asserts BSYOUT and waits for SELIN to be deasserted
by the target. when the chip detects SELIN = 0, {t deasserts
BSYOUT and then generates a Resetlected interrupt,

Reselection is now coﬁplete and the chip Is In the connected
initistor state.
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7.0 EXIERNAL_CHIP _TIMING

Timing requirements must be met over the operating temperature (0
- 70 C€C) and voltage (4,75 = 5,25 V) ranges. Loadling for all
output signals except DBEN/ is assumed to be four Ilow=power
Schottky 1inputs Including 50 pF capaclitance. Loading for DBEN/
Is assumed to be ten low—power Schottky Inputs IiIncluding 100pF
capacitance.

7.1 BICRLCPROCCESSOR INTZREACE

7¢1.1 CLK

e tcr i

7 CLK
+ + + e D e S
INAME {DESCRIFPTION ! MIN JTYP! MAX (UNITS!
+ + + b - +
v tcp +CLOCK PERIOD v 100 H i 260 3 NS H
+ + + - = P e > e s e
+ tCH 1CLCCK HIGH ! «45TCPY t«E5TCHP: !
L e e I T + - - - +
HR +CLCCK LOw 1e45TCPY 14557CP% S
+ + - B Y -t +
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7.1.2 RESET

L XA 2R EL EFRELELEL P XL R LI AL LRI XY RN ELZRELELZE LA XL XXX L 4L KL LERL XA L X

7ele2 RESET

tasT

' §ST | Vs N\

+NAME + DESCRIFTICN MINI TYPIMAXIUNITS?

{ tRST {RESET PULSE WIDTH

P aser evoao P

10C H P NS 1}

'
*
+ 4 + +

* o § oe B
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T«C EXTERNAL CHIP TIMING
7e¢le3 MPU WRITE

rx Y XY X X7 R R R AR N R R FRYEL F R ERLELEYLERLERFE R RN LAY YR N ERYENY L X 24

T+s1.3 MPU WRITE

CS/AQ-A3 , r
—>{ TAsWie— tor ‘ e FAHWSY
WR/ N i V<&—fwbb—ﬁ\———-
DG-D7 X X
g tow = b tonw

+ + + * - +
INAME {BESCRIPTION sMINITYPIMAXIUNTITS!
* + + + + + +
ttASW $ADDRESS SET=-UP TIHME i 0. H t NS ¢
+ + + + + + >
1 LER IWR/ PULSE WIODTH i 95% H 1 NS H
+ + + + + + +
ctOW tDATA=-TC~%R/ HIGH + 50¢ H ' NS ¢
L Sttt + — + + + + +
't CAHN ¢ADDRESS HCLD TIME H ['H H i NS ¢
+ + -—t mm—t + tmm———t
1 tOHW tOATA HULD TIME v 200 : ¢ NS ¢
+ + —————— + + + +
stwWeYy (WR/ CFF TO WR/ QR RO/ ON{125: } 1 NS H
+ + + + + + +
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7.0 EXTERNAL CHIP TIMING

7.1.4 MPU READ

X 2 XX T F Ry R XYt Xl X A LRI LY EEEEXEL XY X2ty X2 L r L XD L4 X X4

Teleé4 MPU READ

CS/AO-A3 X X
—>{ ASRj=— t AHR=

RD/ N tro Bj/;_ t rey ;l\

DO-D7 X : 4*(
ke—toR—= —= tDHRIE—r

-

-

b wmed <+ ¥

+ + * +
INAME tDESCRIPTICN IMINSTYPIMAXIUNITS?

+ + + + + + +

i tASR {ADDRESS SET=-uP LI 1 : i NS

: tTIME TC RD/ : : : : !

+ + + D n e T +

ttRD {RD/ PULSE WIDTH 1125 H § NS ¢

+ + + s + +

HR 4] 3 tRD/ TO DATA : t i 90: NS %

+ + + teemtone oot

i tAHR { ADDRESS HOLD TIME L : i NS¢

+ 4= + + + + +

l { tDKK t0ATA HOLD TIME ¢10: : ¢ NS 8
e + + te——toee pmmm—— ¢

l P tRCY tRD/ GFF TO RD/ OR WR/ ONi125% : i NS %
et S + to——t + +
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7.0 EXTERNAL CHIP TIMING
7¢1e5 DMA WRITE

AP AY 8P AT AU 45 B9 AP WY LY 59 S3 BN G0 2P BN IQ S BY WD SO NGBS AR N EREO AW Y FY G NG A Y NP N FVEYED B D BRGNP G S O BT 59 O EP By TY SR YN BY A GN SO S3 WY SO U U N9 NP 5§ 89 NP Y =P AP &

7¢1e5 OMA WRITE

DREQ N
tocraL—=4
DACK/ : , -/
' e—focw— . T woc k=
WR/ ] $ TWR >Z

09-D7 . | X
: . f=——1tow = toHw

+ + * $ ———p + +
i NAME 1DESCRIPTICN TMINITYPIMAXJUNITS!
+ + - Po——< + + -
+tOCRCL (DACK/ TO DREQ LQOW HE o s 407 NS
+ + b ot + + -_—
1t0CY {0ACK/ T3 WR/ HE  H t ¢ NS
+ -+ bmm—p + e 4
1tWR 19R/ PULSE WIDTH 1 95 ‘ ¢ NS
+ + + + + + +
1t%0C %R/ HIGH TO LI : 1 NS
H 1DACK/ HIGH : ' H H b
+ + - m——p R D s 2
t tOHW +DATA HOLD TIMe « 203 H i NS
+ + b=t + + +
1tOwW i1DATA TG WR/ HIGH 1 508 H i+ NS
+ + g 1 + + +
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7.1.6 DMA READ

LA A 4 L N F XXX ¥ NN F XN FYEE &8N ELE XS XL ZTEREL LI NS Xy EL By eyl ¥y Ly i ¥ ]

7«1le6 DHMA READ

DREQ /

\ S
{ ocraL—-—=
DACK/ i ) 1%
RD/ \E TRD-—ﬂ —

DO-D7 - ; )

+ + e S e +
{NANME tDESCRIPTION IMINITYPI MAXIUNITSS
+ + e S S +
ttDCRCL (DACK/ TO DREQ LOW LI ' ¢« 40: NS 2
+ + <+ P Danes d > econ o e wa> P
i tOCR 10ACKZ TO RD/ ¢ O H i NS 3
+tRD +RD/ PULSE wIDTH v 95 . i NS 1}
+ O + <+ + + +»
+tRDC tRD/ HIGH TO DACK/ N+ H H { NS
: i HIGH H ‘ : ' :
« tDHR {DATA HOLD TIME ' H : P NS}
+ + S s + + +
1 tDR ‘RD/ TO DATA H : T 80: NS
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7.1.7 INTERRUPT

XYY Y1 R XYY YR Y Ry Ny y ey rrrE Ry R R L R EREY YR LYY XX EEL Y D A LA XL

Tele7 INTERRUPT

T ”_—/L-tmai e—rtri ——;E-‘m‘T;af ,
| 4

. tro
RD/

+ -+ - + + -
INAME «DESCRIPTICN IMINITYPIMAXIUNTITS!H
+ + + + b -t
1tIR 1INT TGO RO/ LI H H + NS
+ -+ + + + -+ -
P tRO «RO/ PULSE WIDTH i 95 : VNS
VERI 1RO/ HIGH TO INT LOW ¢ : 1250 NS ¢
+ + : + + + + e J
‘tICY {INT CFF TC INT ON 1125} : « NS !
+ 3 + + + + +
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7e0 EXTERNAL CHIP TIMING
Te2 SES1 INTERFACE

- " o awow oww Ll L A X T XX ¥ W ¥ ¥Ry Sy ey Edade d X F 4 Py pepe .-..C--~.~-~---.----- LA K L X 2 o 2 T ¥ X ¥ ¥

7.2 SEII_INIEREACE

7e201 SELECTION (INITIATOR)

' é’ BFA — Ié‘t IDA
ARB Vo N\
- .g ' = r-'éoex
BSYIN N\ [:;7225/ . A
<~ {BFBO > - a
‘BSYOUT X @\ “ \
| _ecoj= > =-tioBL
— femmsideny
SELIN ; / fasm §?>;.
: j =-tADS tPCp=—
ELOUT ! __
{810 N
DB(ID) ﬂ//,(mpuﬂ/// UL
f=— 18FID —>
DBO-7,08P i//// UNPUTT7 77777 VAcie e /77 yGaReet 0Pk /77,
(EXCEPT 1D) 1on{ = =t =—t14H
IGS .
‘ — <—1b1o -
TGS :
ACK ] _(NPUT) /A__(OUTPUT)
ATN (INPUT) < ouTPUT)
DBEN/
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7.0 EXTERNAL CHIP TIMING

7.2.1 SELECTION (INITIATOR)

rerryryrryryrrrryrry > Frryrrrr r P R P R YRR R R R YR R PP YRR R R R L LR L

+ + Pommmp + + +
iNAME 1DESCRIPTION IMINITYP I MAXIUNITS!
L Sl + - e s = we wn 2 Rt d 4 + +
1tBF 1BUS FREE 1100 ‘ t NS ¢
+ + + R Saanant Sl s
{tBFA 18US FREE TO ARB 11603 1800:INS H
‘ t HIGH ’ ' : ' H '
+ + + + + + +
ttiDA +I6S & CBEN/ ACTIVE ¢ 0F H ¢+ NS 3
: + TO AR8 LQOW : ' : H H
+ + Pom—y + + +
+tBFBC 18US FREE TO 8SYQUT 11047 .¢8G03 NS 3
+ + + + + S ananandos ot 4
tt8Co t18US CLEAR DELAY : : 12257 NS 3
+ + + + e D 4
1tAD {ARBITRATICN DELAY 12.0: ‘ ¢ us 3
1 tPC 1PRIORITY CHECK TQO I} H ¢+ NS 3
: ¢ SELOUT : H H H '
+ + + Pm——— + +
«tBID +BSYOUT HIGH TG +100: : « NS !
: + 10 BIT HIGH H H H : !
+ + - + R Rt A it 4
+tBFI0 1BUS FREE TO ID HIGH 1 ' +600% NS !
+ + + + dm——p o
{tADY {ARBITRATION DATA I * ] H ¢ NS
: { VALID TQ PRIQRITY i ‘ : : !
' i CHECK : H ‘ . :
+ + + +m——p e
HE SR {SELOUT TO I6S § 19508 Hp i NS
H i DBEN/ H H : : H
+ + + + + + +
itIAH t1GS HIGH TO ATN HIGH! 85} : « NS 3
+ - + Pom—p + + +
+tIDBL (TARGET ID & ATN HIGHI10O0! : 't NS
: ¢+ TO 8SYOQUT LOW H H H H H
+ + bt Aol bl Bl St ot do s oD J
+tB8CBI 1BSYCGUT LCOW TGO HE ' 145CY NS
: i BSYIN LQW H : H H '

R + + + + Prwawwy
1tBsSL {BSYIN HIGH TQ 1 100! : VNS
' ¢ SELOUT LCw H : H : !
+ + + -t + + +
1t0ID +DBEN/ ACTIVE TO 8UsS | 851 H i NS
H t  ENABLED i H H ‘ H
+ P —— * ——— + +
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7.0 EXTERNAL CHIP TIMING
74241 SELECTION (INITIATOR)

L B X X X F L & 2 8 XK EXELEELE L L XL ESRSEL LR X LEZLEFLEEY Ryl X X K2 LN X ]

NOTESs 1.

2.

3.

4o

The <chip ensures that the bus remains free (BSYIN
and SELIN inactive} for tBF before attempting
arbitration, '

If SELIN becones active at any time during
arbitrations the chip must deassert BSYOUT within
tBCD.

The chip waits tAD and then checks to see i{f
arbitration is won (tPC), The chip then asserts
SELDOUT if arbitration is won,

Cne of the Uata Bits is sssigned as en ID bit by the
IDC1-1D2/ signalse During Bus Frees the chip places

“all of tha Data Bits (incituding IDY 1n g high

impedance state, During erbitration the chip
enasbles Its ID bit and drives it hnighs but the
remainder of the Data Bits remain In the high
inpedance state for reading.
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Te242 SELECTION (TARGET)

--.-.--~-~~-~.~‘~~-~~--‘--~--~~---.----- .~.~~-~--~~.~-..--'----~-...-------

7e242 SELECTION (TARGET)

ARB
BSYIN \ /
_ " pe—tsar—>{ tewo =—

BSYOUT

. _ <—taosH -
" SELIN :

' —>i foar = ->{feooH p=—

pea-7,08p 777777777X SEIES g, eum W7/ We0T/ 75X
) . . —= IsIT =

TGS

168 ,

: t1o8t f=— StiTok=— .

1/0 Q“RRE?;} (INPUT) . < ouTPuT
. ' _pEias

ATN / -
CIOMSG //// /1L LINRSTY L L CuTRUT

: . : — toeo <—
DBEN/ \
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7,242 SELECTION (TARGET)

L XL R PRI ELERERLL I AL E R EL AL L AL X X XL X2 X L XA FJF XL 44 2 P 42 A X2 XX a4 R XAy X2 X ¥ X 2 4

P/N:

x
>
x
m

DESCRIPTION

+ ot ———
MIN:TYPIMAXIUNITS!

+ + +
+ + e T + +
1tSBI  ISELIN HIGH TO BSYIN § 501 &t I NS
: ! LOw I R R :
+ + tem—p et +
_ItIDBI IINITIATOR € TARGET 3 6 ! ! NS !
' ! ID'S VALID TO R R !
: ! BSYIN LCW oo :
1tIDB1 1I/0 LOW TO BSYIN LOWS Of & % NS ¢
+ + + + + + +
{tBIBC !BSYIN LOW TO BSYOUT ! ©Of i 2! uS !
! ! HIGH O !
tm—— + + + e e 3
1tBOSF IBSYOUT HIGH SELIN & ©0f & 3 NS ¢
: ! HOLD ' I A :
{tBODH IBSYDUT HIGH DATA  § O & ¢ NS
: ! HOLD N R :
{tASI  IATN HIGH TO SELIN ! O ¢ i NS
: ! LOW A !
{tSIT  ISELIN LOW TO TGS 6 i i NS
: ! HIGH R T B !
+ + Pmmed + + +
1tTO.  ITGS HIGH TO PHASE § 85! ! § NS ¢
: ! SIGNALS DRIVEN ¢ &+ & ¢ !
+ + ————d + + + +
1tDBD  IDBEN/ LOW TO DATA § 851 ! ! NS !
: { BUS ENABLED A !
+ + + + + + +

7=-12
B2/07/724

348~0010342 Rev.A
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7.0 EXTERNAL CHIP TIMING
Te243 RESELECTICN (INITIATOR)

LA A A A LELZERL FE PP ¥ N

7e2+3 RESELECTION (INITIATCR)

ARB

BSYIN \ / .

- tse1 -3 taIB0 =

BSYOUT

' N\
e=—taosH—itsig0 L:—

SELIN

.xnataq < ulsooHE=—
0B0-7,08P //// /[ /KRR Fs N X/ /[ [/ /)

o

— v - -

=<-tos0 =

TGS
' =t fsir [é
'16S : ;ﬁ

, >jTosle -4 foom = st 1AA
'1/0 /4
ATN {INPUT) ' A\ (OUTPUT)
ACX (INPUT) , /\__(QUTPUT)

CBEN/

—>i{1pg ="
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7.0 EXTERNAL CHIP TIKING

7.2.3 RESELECTICN (INITIATOR)

LA X T X X S X PR EE T EYEL RIS EY LA PN Y XY Yyl N L 2 ryr st il 2y 2 24

+ + -t et et -t e ———
‘ NAME ‘{DESCRIPTICN . tMINITYPIMAXIUNITSY
+ + - + + + + +
1tSEl VSELIN HIGH TO BSYIN | 50 ' 1 RS 3
H ! LOW : ' : : :
+ + + + + + +
+tI0BI VINITIATOR & TARGET § Oi : ! NS
H t ID'S VALID TO H H ' ! :
: i BSYIN LOW H H : : H
+ + + e e T
ttI0BI 1I/0 LOW TO BSYIN LOWS 0! : i NS ¢

_ + t=- b=t + + +
+tBIBC IBSYIN LOW TO BSYOUT ¢ QO i 2i uS ¢
H { HIGH : : : ' H
tomm— et + + + + +
ttBCSE (BSYOUT HIGH SELIN HE ok H ¢« NS ¢
: i HGLD H : H : H
+ + N + + +
ttBODH BSYDOUT HIGH DATA N H : NS
: i HOLD H H ' : :
+ + + + + + +
¢tBOIFE (BSYOUT HIGH I/0 WOLDY OF : ¢ NS ¢
+= + + + + + +
ttSIBC ISELIN LOwW TO BSYOUT ¢ 0i : i NS %
: ! LOW H : : : H
to——— + pm——t + + +
1511 tSELIN LO% TO 16S HE +H : 1 NS
: { HIgH H : : : -4
ttIaa 116S HIGH TO ACK & + 85} H § NS ¢
H t ATN ENABLED H H : : H
+ +=- - + + + + +
1tIDs 11/0 LOW TGO DBEN/LOW ¢ 01 : i NS ¢
o + tomrt e tmna bt
1tD8d {DBEN/ LDW TD DATA + 851 H { NS !
H i BUS ENABLED H H H H H
+ + + Y
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70 EXTERNAL CHIP TIMING
7e204 RESELECTICN (TARGET)

PP T I I ez rrrrry Ry Y R R R R R A R R R PR YL R R X R R R R PR R L EREE R A LA ok A A

Te2¢4% RESELECTICN (TARGET)

- .-

<—teFa ' —> {é—‘tTDA
ARB L —el/ L
. . —> <=—tgop:
i i
BSYIN NN EZ&ZZZV i ]
\ _ r<18F30 > ) = teigo
‘ BSYOUT 2, ' [
. | teco e— ticaL>—t=
SELIN =\ , S [T \_
<~ tAD->{ trL} testat =
SELOUT (561 E?— #___
/

=4tai0 | {
DB(1D) Z;/_&(thﬁ’)zmgj (QUTPUT)
@ =—1erD .

DBOQ-7,08P 7///iNeuT1 7/ ’;75 i /L e 4 =N 'gb‘GTn'm\"/m

(exceet m) faovsl k= > k=isT

TGS
C/D MSG,t@&N\\S\m%%t?QSNA\k§§x\CN&§§AY>~%<:fTPUT
—> tro | |
1/0 Qggﬁ\xxwmn\\\Qx\5§§§&$&§§>i COTRUTT
foro=—

'DBEN/

|
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T¢3 EXTERNAL CHIP T
Te2e4 RESELECTICN

L L E 2 £ LR & P 2 X NN L N2l R Xy il A i XAy Yy ryryy 2 0 FryrEy Yy yryyryyyZ:RJy¥ /]

ON

IMING
TARGET)

P/N?

tmm—- + -+ + + -
iNAME {DESCRIPTION i MINITYPIMAXIUNITSY
+ + + + + + +
‘tBF 1 BUS FREE 11088 H ¢ NS
+ + e 4 + o men
+tBFA +BUS FREE TO ARB 11001 1Bu0: NS 1
‘ + HIGH : H ‘ : i
+ + + + e e s
{tTDA 1T6S & DBEN/ ACTIVE | 0} i ¢ NS 1
: ¢ TO ARB LOW : : : ' :
itBFBC §BUS FREE TO BSYOUT 1100:¢ 180C% NS 1
+ + + e D e
+tBCD +BUS CLEAR DELAY : : +2251 NS 1
+ + : + b e e e
i tAD {ARBITRATION DELAY 12.08 : i us
+ + + el D e
tPC +PRIDRITY CHECK TO i G ‘ i NS 3
: i+ SELOUT : b : i !
+ + + + + + +
+tBID {BSYOUT HIGH TO ID $1008 i { NS
‘ ¢+ BIT HIGH H H : ' H
+ + + + e e
+tBFIC (BUS FREE TOD 1D HIGH ! t 19005 NS
R 4 + + + + +
1 tapyv 1ARBITRATICON DATA i 08 : i« NS
: ¢t VALID TC PRICRITY | : H : :
: {  CHECK : i : : :
+ + +m——+t + + +
ST ¢{SELOUT TO T6sS 195C: H { NS 3
+ + + + + + +
‘1 tTC ¢{T6S HIEH TO PHASE ¢ 8358 ‘ ¢ NS 3
: + ENABLED & DBEN/ : : H : d
‘ ¢ LOw : : : ' t
+ + P e $ e oo
i £0ID {DBEN/ LOW TO BUS V853 ‘ « NS 3
: ¢ ENABLED : H : : :
+ + tm——+t + + +
+tIDBL TINITIATOR ID HIGH TO!100% : + NS ¢
t ¢ BSYOUT LOW : ‘ : : i
+ + + + + + +
{tB0BI IBSYQUT LOw TO LI 14500 NS 3
' ! BSYIN LOW S '
+ + - + + + tm————
+tBIBC BSYIN HIGH TO BSYOLT:! Ci : ¢ us 3
: « HIGH : : : : :
+ - * $mmmpommedmmmdmme omd

T=16
B2/07724

348-0010342 Rev,i
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FUNCTIONAL DEFINITION

7.0 EXTERNAL CHIP TIMING
7e244% RESELECTICN (TARGET)

X PP Y RN RPN R 2R R R R R Y Y T2 R XXl A XY R Y A NYE Yl N R EER TR LS4

7-17
82707724

P/N: 248-0C10342 Rav.A

+ + bm—— + tm————

1t8SL +BSYQUT HIGH TO {100: : i NS ¢

H T SELOUT LOw ( I/0 ¢ H H H H

H t AND DATA CHANGE) H : : H

b + + + + + +

NOTES: 1. The chip ensures that the bus remains free ({8SYIN
and SELIN inactlive) for t8F before attaemoting
arbitration,

2 if SELIN becomes active at any time during
arbitrations the chip must deassert B8SYCUT within
$8CD.

3. The <c¢chip waits tAD and then checks to see |7t
arbitration is wan (tPC)., The «chip then asserts
SELOUT If arbitration is wen. .

4, One of the Data Bits is assigned as an IN bit by the

IDQ/=~ID2/ signails, During Bus Freey, the chip places
all of the Qata Bits (including 1ID) in a h’
impedanca state, During arbitration the ¢
enables its ID bit and drives |t highs but tne
remainder of the Data Bits remain In tha high
impedanca state for readinge.
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7.0 EXTERNAL CHIP TIMING
7.2.5 INFORMATICN TRANSFER PHASE INPUT (INITIATOR)

LA L EL X EL L LR XY XY REX YN 2T PR PR VW Py gy e ey pe e L L L X L o A X L B 4 X2 R F ¥

7e2¢5 INFGRMATICN TRANSFER PHASE INPUT (INITIATOR)

REQ j . \
{ trRaH ——= TRAL%L__-}&-
—> [=—tovru o <tar =ifon <
ATN : . Vi
ACK . 3 ‘ ,ﬁhﬁfi:;] -
' =1aa
DBO-7,08P 71/ ———_| VALID DATA (INPUT) X
SELIN —>{ le—frens
BSYIN ‘
TGS
o
TGS ©
> 1= 1se
; = <-—t{enr
o @I W
c/o . ™M XS
1
mMse . XX PN
: ->|  |l=—71008
DBEN/ :

ARB
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7.0 EXTERNAL CHIP TIMING
7.2.5 INFCRMATICN TRANSFER PHASE INPUT (INITIATOR)

X 22X AR PR P L R REELEEE YLD LRI L ELLX Y LY 2L FX Y L E L L ERELL LA 2o 4

-

+ + ——— — + +- +
INAME  $DESCRIPTION ! MIN ITYP{ MAX JUNITS!
+ + + b+t + -+
+tDVRH 1DATA VALID TO REQ H 0 ‘ ¢ NS 3
: ¢ HIGH : - ! ! !
+ + -+ + + +- +
{tORI  $PHASE VALID TO REC § 100 & ! P ONS
: { HIGH : : : : :
+ + - + pm—t P m———t
{tRAH  IREQ HIGH TO ACK HIGH! o ! NS 8
+ + + + =t + +
1tRAL ¢REQ LOW TO ACK LOw ¢ 3 H i NS ¥
+ + + b3 + +
{tAA }1ATN HIGH TO ACK : 100 | : P NS
: ! LOw : ! ! ‘ :
1 tS0 ‘SELIN LOW TO PHASE | 0 ! ! P NS
i ¢ CHANGE ’ : : ' : '
’ + + + + P ———
1 toH ¢PHASE HOLD FROM ACK | 20 1 : ! NS
: ¢ LOwW : ‘ : ' '
+ + e bm———
1 tADH {CATA HOLD FRGOM ACK 1§ Q1 H ¢« NS 3
: ¢« HIGH i ‘ H ‘ !
+ + + s +- +
{tARL VACK HIGH TO REQ LOW | c 3 ‘ ¢ NS
+ + ——————— + +
+tI10D8 1/0 HIGH TO OBEN/ H ‘ ¢ 50 ¢« NS 1
‘ { HIGH : : : ' :
+ + + L s += +
¢+t0Z08 $DATA 3US OISA8LE : : 10 T NS
. « FRCM DBEN/ HIGH ‘ H H H H
+ + + s + +

NOTE 1t 1If the chip detacts a parity error It must assert ATN st
least tAA before it deasserts ACK,
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ladad B X A L X4 L L L R X R X N R Y e T X X Y Y oppegpp OO S AR B GO O AY WD B B ON B AP Y M) OV ORI YD RO N WY P OO Y

7.0 EXTERNAL CHIP TIMING
7e246 INFORMATICN TRANSFER PHASE INPUT (TARGET)

OF O U500 S0 00O 59 BF TP BN G BV 49 4D B B PP IS D GO B BT NS S RS NP D S NI BS B9 Y NS NT G S 9 ey A L L L X X T 2 X X 2 2 2 Ny R e Y L X ]

7e2+.6 INFORMATION TRANSFER PHASE INPUT (TARGET)

REQ / A
toro—=> &e—tam-ee-hm—-—av[;tmua {ARH k=—
ACK \
. ~ ATN I T e
f<—fova > >  j=r1{RLOH
- DB-7308P _)———_VALID XLN L
SELIN N -
BSYOUT
TGS
C S =—tse . > f=tona ‘
/0 N\ /
c/D AN\ s
MSG NN .
| —tpero
DBEN/ _| /.
—> Lé-'fozua

ARB
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FUNCTIONAL DEFINITION
S N R AL O e DANE 34820010352 R2vad ...
7.0 EXTERNAL CHIP TIMING
7.2.6 INFCRMATICN TRANSFER PHASE INPUT {TARGET)

rZ 2 XXX R R R R R Yy ELEREREEELELEERZEXEYERLLE R YA P L L2 AR LR L R L ER L LA LA dod 4

+ + N ok T U L—e
INAME tCESCRIPTICN tHINITYPIMAXIUNITS?
+ + Pomed mm—p o m———
1tsS0 {SELIN LOW TO L H H i NS
H '  PHASE CHANGE H H : : H
+ + + + ———t + +
+tORQ {PHASE CHANGE TOQO 500 1 i NS !
t + REQ QUT : H H H :
+ + ‘ -t + + +
i tRAH {REQ HIGH TQ ACK . H H ¢t NS
H { HIGH : H ‘ H H
+ + —t——— + tmm———i
{ tARL {ACK HIGH TQ REQ . H t NS
H ! LOW : : H : H
ttova tDATA VALID TO HE 1 H ! NS !
H t TO ACK HIGH H : ! H H
+ + ———fm— + + -
{tRAL ‘REQ LOwW TO HE H + NS
H ! ACK LOW H H H ' H
+ + ———pom— + + -
$tRLDE IREQ LOW DATA H : : I NS ¢
H i+ DATA HOLD H : : H H
+ + - + + + -
i tARH TACK LOw TG HE | H I
H { REQ HIGH : H H : H
3 » + + + + +
1 t0OHA {PHASE HOLD FRQOM HE H H 1 NS !
H i ACK LOW H H H ' H
+ + + + bm——r +
+tDBIC IDBEN/ HIGH TO HE e H i NS
H i I/0 Low H : ‘ H H
+ + O e T T
ttDZ08 IDATA BUS DISABLE HEE K : i+ NS 8
H ¢+ TO DBEN/ HIGH H ' : H !
+ + o=t + + +
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2 I TR A o e cmceanaDINE__28BZ0C10352 Reveh .-
7.0 EXTERNAL CHIP TIKING |
7.2.7 INFORMATICN TRANSFER PHASE OUTPUT (INITIATOR)

LA A N 2 A A X XX RE N XYL EELEXLTENZEYE 2L RSN &L 2L 2 N LR YN XN Y2 rryl X2 ryyyy2r ryrxr¥:"3

Te2¢7 INFCRMATICN TRANSFER PHASE OUTPUT (INITIATOR)

REQ ___ ST | \
ATN )<——1RAH ——Sde—1aARL ‘f'e’TRAL F—- .
jDVA—-j — —>0H | e
ACK |
. I —=>tRLDH =

veo PR 7777777 ——CIZIX oS SR XII717]

BSYIN <—{pse "—el

IGS et g ——

TGS

—

o W | o V7777,
s c/D
© MSG

- _-{ToCB
DBEN AN
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7.0 EXTERNAL CHIP TIMING
7.2.7 INFORMATLCN TRANSFER PHASE QUTPUT (INITIATOR)

L2 222 R R RNl R E L P R E LR YR P R P YL R R PR L R 2R XL ELE XL A4

+ + + — + — +
{NAME ¢{DESCRIPTICN i MIN ITYPI MAX JUNITS!
Po—————— + P tmmc e be————
¢ tRAH {REQ hIGH TO : 9 i : { NSO
' ¢ ACK HIGH : : H ' H
S e P + + + s
}tRAL {REQ LOw TC ' 0 ' i NS
: i ACK LOW H H H : H
stDVA tOATA VALID TO H 160 ¢ : i NS
. { ACK HIGH ' H H H !
+ + + -— + + +
1tRLDH IJREQ LOW DATA H e I : 1 NS
H ¢ HOLD H : H : :
+ - + + + + bm———
$ tORI {PHASE VALID : 100 ¢ H i NS ¢
' i+ TG REQ : ‘ : : !
+ + + + + pom———
1 £0H tPHASE HOLD FROM : 20 3 : ! NS Y
: ' ACK LOW : : : ! H
+ + + + + + +
+ TARL tACK HIGH TO : o H i NSO
H { REQ LOw { : ! t '
+ + -+ m——t + -+
+tI0D8 170 LOw TO DBEN/ H s B : ¢ NS ¢
+ + + P ————t o w————
ttDBE {0BEN/ LOW TO H 85 ¢ H P NS !
H v OATA BUS ENABLE H : H H :
+ + + + + + +
1t0BA  IDBEN/ LOW TO P18 1 PNS
: ! ACK HIGH ; v ; '
+ + + — e Dt
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7.0 EXTERNAL CHIP TIMING
7.2.8 INFORMATICN TRANSFER PHASE OUTPUT (TARGET)

LA L A L L XL AL LR L ERTTY R XY XYL E T X2 W ¥ ¥ F T ¥ §yippsy yoyey e pepupe e pupegpepgpaps Lo X X X o X o Y 2 2 7 J

7e2+8 INFORMATION TRANSFER PHASE DUTPUT (TARGET)

REQ 4 "e'_—"tDBR — ] . . : /
. —S{DVR[< {RAH SHARL F=-{RAL S{tARH & )
"7 ACK -
‘ATN Q&K@&RQ‘NQQNNQ&SRN?&N%NQQE;‘Qﬁi§&%&&§&?§0§3§§
ADH
DBE-708P Ty X
TseLn N\~ foee L*

BSYOUT

Tes - pe—7—152 - j=—1igna

1/0 Y N

c/D <
... MsG - AN

. —_— =t
DBEN/ ————— | IODE

ARB




FUNCTICONAL OEFINITICN
SCSI INTERFACE CHIP

7=-25
g2/07724

P/N: 348-0010342 Rev,A

X X R R R Y E R LRy E X LA XL AL A Yyl e ryrr eyl EERENEYEREL LD ELEREXEE L EL]

7.0 EXTERNAL CHIP TIMING

7e2¢8 INFCRMATICN TRANSFER PHASE OUTPUT (TARGET)

rZ Y YR YRR R R RY MYl R PRl PR YRR R AR R Y N AR XY FYRYRE XL EY LR L0 L LR L 24

+ + + + + + *
INAME  IDESCRIPTIGN IMINITYPIMAXIUNITS!
to——— + + + e e )
1tso ISELIN LOW TO i 0 4 3 NS 3
: ! PHASE CHANGE A TR T !
+ + + +—— + —
1tigD8 $I/0 HIGH TO 1500¢ ¢ i NS !
! i DBEN/ LOw R R !
+ + e D Y
{tDBR  {DBEN/ LOW TO 1185¢ ¢ ! NS !
: ! REQ OUT I T :
+ + - + + + -4
{tOVR  IDATA VALID TO 1160¢ ¢ 3 NS ¢
: ! REQ HIGH N R R !
+ + e DL B L s B St D
{tRAH  IREQ HIGH TO P06t i NS
: ! ACK HIGH S S :
+ + + +——— tm———
StARL  1ACK HIGH TO io6r 1 NS
: ! REQ LOW R !
¥ + e e et TP
ItRAL  IREQ LOw TO Po8f 1 NS
! ! ACK LOW SR SR T !
+ + —— + + + +
FLARH  {ACK LOW TC P03 NS
: ! REQ hIGH R !
bmmemea—t R e + + -
{tOHA I PHASE HOLD FROM - N A
: ! ACK LOW N B :
+ + bm——+t bt m————
{tADH  $DATA HGLO FROM ! 8 4 i NS '
! ! ACK HIGH I !
+ - + + +———t + +
{tDBE  IDBEN/ LOW TO 1 85¢ 1 1 NS i
: ! DATA 3US ENABLED : } 4 8 !
+ + cmclmmwd mmefome pmm——=

>



7=26
82/0T/24
FUNCTIONAL DEFINITION

SCS1 INTERFACE CHIP P/N:  348-0C10342 Rev,d

LA LA L AL XX LR LR T Y XY R P E R I Py L PRy Py i Syt e e e e e Laa X X 4 & &L 4 42 L X L ¥ 2 X R X J

7.0 EXTERNAL CHIP TIMING
7e24¢G BUS RELEASE FROM SELECTION (INITIATOR)

LA AL L EZ X XL N ELL X E LYY ELY L EZEY N T F PO I prpepegrupepsys L L L L 2 L X 4 Xy L R & ¥ KN Y I N ¥ ¥ ¥ ¥l

7249 BUS RELEASE FROM SELECTICN (INITIATOR)

BSYIN _ © LI L L
BSYOUT |

SELIN — \ '
SELOUT ™ _ oot 500 E—————
16S .;é_.____hoo ___>1 —ay100s = '

DBO7DBP___ (2 10\ ouT . —__ 1IN

ATN oUT —(___IN

ACK _ —____IN

DBEN/

ARB
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2 R X P XA L X AR r e s r eyl X2 r Ryl RLELLESZESZESLRELERYEELS L EEEYEREELELELDERERERZELRERXL L8]

T3 EXTERNAL CHIP TIMING
74249 BUS RELEASE FROM SELECTION (INITIATGR)

'YX XTI XL R R R R F R R YR YL R Y AL A PRl R I RY2RIERZ YR P ER XYL R Y LA Lo X4

+ + + + + + +
INAME  {SPECIFICATION ! MIN ITYPI MAX IUNTTS!
+ + + + + tmm———t
{tTOD  1BUS RELEASE TIMEOUT : 100 : ! fus ¢
: i DELAY : oo : '
+ —————<+ + + to————t
1tI1DQ0 iI6S & DBEN/ T T T ! NS
: ! TURN=OFF DELAY ! o ! '
+ + + + + + +
1tSCD  !SELOUT TURN-OFF R I R N
' ! DELAY ! P ! '
+ + + + + ——te—————
1tDAS  IDRIVER TURN=-OFF S I NS 1
' ! SET-UP TO IGS & | b ' !
: i OBEN/ OFF : b ' ?

NOTE 1¢ If the chip detects BSYIN active by ¢the end of the
timeout delays the bus release saquence shall be aborted
since selection has been successfuls
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7.0 EXTERNAL CHIP TIMING
7.2.10 BUS RELEASE FROM RESELECTION (TARGET)

L XL LIRS R A X EXELE XL Y Y P A XN FPY YR YN LEN T YL TR FFF gy Py e L XV Yy gy

7e2.10 BUS RELEASE FROM RESELECTION (TARGET)

BSYIN @ LI
BSYOUT ' '

SELIN ' |
SELOUT : )=—1TDOD e-ﬁsob %"—
o e

-DB@-7,0BP OUT (ID's) \ oUT . {_IN__ _
1/0 oUT T ——C__ 1N
MSG,C/D oUT (1IN

REQ | ' ouT ("IN
DBEN/ y
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FUNCTIONAL DEFINITICN
7.0 EXTERNAL CHIP TIMING
7.2.10 BUS RELEASE FRCM RESELECTION (TARGET)

(2 XY X R PR R E R ESEEEE N R LALALER R YRR P L P2 Y2 Pl A R e 2Ll LB 2 o i X4

7-29
82707724

P/NT  348-0$10342 Rev.A

+ + + + tom—pm——
INAME  ISPECIFICATION IMINSTYPIMAXIUNITS!
+ - fmme m - - o ———
{tTOD  1BUS RELEASE 11008 ¢ § us
! { TIMEGUT DELAY A !
+ + $———+ + + +
1t000 TGS & DBEN/ !oet 1 i NS
: { TURN-OFF DELAY N T :
+ + + + + + + ~
1tSOD  !SELOUT TURN=- ! 6 f ! NS !
: ! OFF DELAY R T '
+ + g b ——
1t00S  I{DRIVER TURN-OFF i 0§ 1 NS @
: ! SET-UP TO TGS QFF ¢+ § 1 1 !
+ + - o= + ¢ +

.
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7.0 EXTERNAL CHIP TINING
7.2.11 BUS RELEASE FROM INFORMATION PHASE (INITIATOR)

L X L L X X X L E L X X F ¥ 3 ¥ ¥ Y P ppepryeyiapypisye fadadiaded A X A L 2 DAL L & 2 2 T 2 2 1 B F R Py e eyt

7e2411 BUS RELZASE FROM INFGRMATION PHASE (INITIATOR)

BSYIN T N

BSYQUT
SELIN
" SELOUT
he——1 ] DB
1GS N
DR@7,DBP  OUT or IN —Zl_t—_{ IN
DOS fas—
ATN ouT _ZJT—-ﬂ IN
. DOS b
ACK “ouT S . IN .
-al t DOS pee
DBEN/
ARB
+ + + + + + +
INAME ‘SPECIFICATION tEINITYPIMAXIUNITS!
+ -fan + + + + -
1tios +IGS & DBEN/ TURN-CFF! H 12257 NS ¢
H + DELAY FROM BSYIN H H H H
: ! OFF R !
+ + e o et Dy
1 t0CS +DRIVER TURN=QFF H 9 H t NS ¢
H i SeT=LP TO IGS OFF ¢ H : H H
At e D e sl SR G Y
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LA L L K LR E X F'F FoP 2 LA X X2 L XX K ¥ ¥ 4 ---~--~.--~-~~-..’~~.~.

7e0 EXTERNAL CHIP TIMING
742412 BUS RELEASE FROM INFORMATICN PHASE (TARGET)

LA KL L K X N R J ¥ ¥ WPy o ap o - o o9 .~--~-.--~.--.~-~~-.- ~~.--.“‘.---*---.----.----“~~~~~

Ladnd oAl B 2 L E 2 N 1 ¥ R PP peapes

742412 BUS RELEASE FROM INFCRMATION PHASE (TARGET)

BSYIN , \L
BSYOUT i
" SELIN I
_SELOUT
f=— 1 708 —>>
TGS N
DBO-7,08P  OUT or IN S>— IN
i —>l toos =
REQ ouT TN
- égfuﬁ<#
1/0,C/D ouT T\ IN
MSG —> 1 003 ks
DBEN/ :
ARB
+ + + + + Pm————
INAME  [SPECIFICATION IHINITYPIMAXIUNITS!
P + Rl e DR Dt S SRR
VtTD8  iTGS & DBEN/ TURN=CFF} ! 1225 NS !
! ! DELAY FROM 8SYIN ! : N :
: ! QFF ¢ N !
+ + oy + > -
LtDCS  IDRIVER TURN=CFF N H A
: ! SET-UP TC TGS OFF ! ' : :
+ + - + + -+ +
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8.0 INTERNAL HARDWARE FLAGS ARD CONTROLS

L XX Y X L R 2y rr rr ar ey rryy FXEFEILEXERERLZENLLY L N EZEYY LYY X2 XLREZEEZLZEEEELEE XX X 4
.

- 8.0 IATERNAL HARDWARE_ELAGS _AND_CONTROLS

The foltowing definitions are included to provide clarity to the
Chip Functional Flowchart, These defimitions ares used by the
Internal control circultry of the chlp and are not asccesslble by
external logic uniess noted.

8.1 ELAES

8+.1.1 COMMAND PENDING LATCH

Indicates that an interrupting coemand has been loaded and
requires actlion by the chip controfler, It 1Is reset whan the
chip begins to exacute the command and whenever an Interruot is
generated.

8eleZ SELECTED LATCH

This is set when the chip hes been selected as a Target, It is
used bty the chip controller to later set the ®SELECTED® {(nterrupt
for use by the MPU,

8e1e¢3 RESELECTED LATCH

This tatch is set when the chip has been reselected as an
Initiator. It is used by the chip controller to 13ter set the
WRESELECTED®™ interrupt for use by the MPU,

8eleh PHASE CHANGE

This latch is used when the chip is In the Initiator rote, It is
set during the Information Transfer Phase 1{f the type of
information to be transferred changes,

Exe [ate Phase to Message Phase,

It Is used by the Chip controller to set the ®BUS SERVICE
INTERRUPT® which indicates to the MPU that heip is needed to
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8.0 INTERNAL HARDWARE FLAGS AND CONTROLS
8.1.4 PHASE CHANGE

PP Ry ey ey vy F 2 Rl PN EY LY AR YL YRR ELESRE R AL L2 4

handlie the next information transfear.,

8e¢le5 INTERRUPT SERVICz COMPLETE

This tatch is an indication to the cﬁip controtlter that an
interrupt has been issuad to ths2 MPU but has not been serviced.,
No more interrupts will be Jissued uatli the present ones are
serviceds This simplifies interrupt handiing for the MoU,

8.1ls6 TRANSFER PAD BIT

This bit Is set if a "Transfer Pad"™ command is recelved, It
aliows the same sequencing Jogic to te ussd for the *"Transfer
Informsation® command as s used for ®Transfer Pad® command.
Depending on the state of the Transfer Pad bit, the saquencing
jogic chooses the proper path to execute the command recejived,

8ale7 BUS CONNECTED LATCH

Having completed the Setection or Resejection process
successfuliyy, the ®RBUS connected® lateh Is sets The lateh wi il
remain set untij the ®BUS FREE"™ condition causes it to resat,

The ®OISCONNECT™ interrupt will be issued if the chip was in the
Initiator Role whan the reset occurred.

3e41.8 MS6 OUT

This signai is a decode of the I1/Q0s C/D and MSG. It is ysed by
the chip when acting as an initlator, It active, the chip

controtler will reset the ATN signal on the SCSI BUS as the 1ast
message byte is being transferred,

8.2 HARCKWARE COBMAND DECQJDZS

8¢241 DISCCNNECT

The WCISCONNECT™ command causes the immediate disconnection of
the SCSI B8US ana return of the chip to the disconnected {¢
1c0ope




s

8-3
82/07/24
FUNCTIONAL DEFINITICN

" SCSI INTERFACE CHIP P/N: 3456-0010342 Rev.2

AL L LAY ERXRFZE XXX Y2 L R AL XXX YR X XN X Y A Ry R L FL XY N X ALY Y EEEYIFLrExEJ ]

€40 INTERNAL HARDWARE FLAGS AND CONTRCLS
Boe2s42 CHIP RESET

LA L A R RN YR LY XYt 2 Ayl 22t PR EZ L ENYRIE YRR Y YYFEFLFEXE " Yy wy ryy Y]

8es2e¢2 CHIP RESET

This command |Is hardware decoded and causes the chip . to
immediately disconnect from the SCSI buse. Alt storage etements
are initializeds The chip then executes a jevel O dlagnostic
program and reports the ¢esults in the Diagnostic Status
tegisters Upon successful completion of this command the ®SELF
DIAGNDOST1IC COMPLETE®™ Status is sete

This procedure will be the sama for powelr up,

Be2e3 ATN FF

This latch will be set [mmediately after recelving the RSET ATN®
commande. In turn the ATN LINEZ on the SCSI BUS wilt be driven
active If the chip Is connected as an initiater,

Be2e4 PAUSE FF

This latch 1is set when the Pause command s recelved, The chip
sequences will then return to an IDLE state and set the PAUSE
STATUS bit,

The latch <+ PAUSE Status bit are reset when another command is
recelved,

8.205 CHIP DISABLE FF

This tatch will be set Immediately upon receipt of a Chip Disabile
comrpande It causes afl chip activity to cease and outouts to be
diseblede The tlatech s reset when the Reset {nput signal
activated or the Chip Reset Command Is recelved,
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L L X R L AN XYy e R Ll EXELESELEREXELA L EXELELELEREEEYL L EEEEEE XL L XX XL 2 J

9.0 CHIP FUNCTICNAL FLOWCTHARTS

LA X L L N 2 K L K L & K L 2 J .~~-~-~~-~-~..~--.-~~-~-..-~-~-~--------~--~~~..-~-~-~-~-.~.

9.0 CHIP_EUNCTIIONAL ELQWCHARIZ

Functiona!‘ flowcharts that detail the internal operation of the
SCSI Interface Chip are provided on srn accompanying computer
printoute.
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LA AL L L2 A2 R A 2 el R AL R R AL R A R N X2 Yy L et gy rErxErryyl Ed rrErrEXyyryXxXZy)

Ale0 USER NOUTES AND GUIGELINES

LA L LA L A L AL X XX N NI AL E L ALY AL Rl e Rryryy Ll 2yl s il 22 X F A Pyt Xy I 222 L)

Al.0 LSZR_NOIES_AND CGUIDZLINES

This

the

1.

r

3.

4e

5.

-

appendix contains importsnt notes and guidetlines concerning
use of the SCSI interface chipe

Always read the Auxiliary Ststus Register before reading the
Interrupt Reglster when servicing &n interrupt,

The act of reading the Interrupt Register turns off the
interrupt signal (INT), resets the interrupt register, and
resets an Internal flag that indicates an interrupting
command has been loaded Into the chipa Therefore, {f an
interrupt causing bus event occcurs at about the same time an
interrupting command is loaded into the Command Reglster and
the chip generates an interrupt for the bus event, the
command in the Command Register will not be executed by the
ehipe ‘ :

The act of losding an interrupting command resets the Data
Register Fuilil status bit in the Auxiiiary Status Register,
Therefore, when a coamand (s issued that requires data to be
put into the Data Register, the first byta of data cannot be
togded untlil a minimum of one fuli clock cycle sfter the
Ccmmana Register is toaded. This asitows the chip sufflicient
time to compiete resetting the Data Register Full blt.

when the chip Is disconnected and Select Enable = 1 (Reselect
Enable = 1)y the user may receive an Interrupt due ¢to
selection (reseiection) at any timey, even after Issuing a
ccmmand to the chip to select or resaiect a device, For
exampies after 1Issuing a SELECT commands a higher oriority
device wins the bus and selects (reselects) the chipo,. In
this <casey the chip wmay generate a Setected (Peseiectad)
interrupt instead of a Function Complete Interrupt for the
SELECT command,. The wuser must walt until the chilp is
disconnected before issuing the SELECT command again.

When a PAUSE command is Issued and sn Interrupting condition
occurs before the Pause ftag s detecteds the chip will
aiways glive priority to the interrupt instead of setting the
Pauseo status bite.

If a DISCCNNECT command is 1iIssued when connected as an
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7.

Be

Se

intitiators the target Is teft hanging on the bus. A bus
reset may be required to free the bus.

The bus resat signal (RST) Is not driven by the chipe It
must be handied by external curcuitrys The chip does have 3
reset input (RESET) which <can be tied to the bus reset,
possibly gatad by extsrnal circuitry,

SCS1 message protocot is totally transparent to the chipe

SCSI 170 command protocol Is complietely transparent ¢to the

‘Ch'Po
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8§1.C INITIALIZATION AFTER_POWER=UP_QOR_REJET

Below are the steps that a user of the SCSI Interface Chip would
typically perform after the chip Is poweresd=up or reset, 1t is
assumed that no errors occur.

l. Loop on reading the ODliagnostic Status Reglister until the
Seif=Dlagnostic Compiete Dit Is on,

2e Check the Dliagnostic Command Status 2a2nd Self-Dlagnostic
Status bits of the Diagnostic Status Register for 21t zeroes
{nc errors)e.

3+ Lecad the Controi Register with the desired (information
{Parity Enabley Reselect Enablies Select Enabiele.

It is noted that immediately foilowing step 3 the chip Is in the
disconnected statas, If Reselect Enabile or Setect Enable are
turned ons an interrupt can occur prior te Issuing any commands
to the chipe
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82.0 JNIIZAJOR_ROLE

Below are the steps that the user of the SCSI 1Intarface Chip
Wwould follow in performing a complete 1I/0 function as an
initlator. For this typlical examplesy It 1is assumed that ¢the
initiator and target both «can handle messages and ara able to
disconnect and reconnect during the function. To simplify ¢this
example, it is further assumed that no errors or exceptions occur
during the entire operations

INITIATOR SELECTS TARGET

1. Load the Destinaticn ID Reglster with the target?s 1D,

2e Load the Transfer Counter ¢to progranm the selfectlion
timeouts Write to each of the three 8=bit ragisters,

3. Load the Command Register with a SELECT W/ATN command,

4, Wait for an interrunt,

5 Read the Auxitiary Status Register.,

6, Read the Interrupt Register.,

Te Check for a Functlion Complete intarrupt that indicates the

SELECT w/ATMN was successful,

{The user is now in the connected initiator state).

INITIATOR SENDS ID MESSAGE
8o Wait for an interrupt,
9 Reag the Auxitltary Status Register,
10. Read the Interrupt Reglister,
i1. Check the interrupt., A Bus Service interrupt should hnave

occurred Iindicating that tha target has activated RSQ ¢
an inforaation transfer,
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12,

13,

14,
15.
16,
17.
18,
19,
20.
21,

22,

23.

24,

25,

Check the 1/0y C/D» and-HSG bits read from the Auxttliary
Status Register, The target should bte requesting a Message
OQut phase to receive the "Identify™ message.

Load the Command Reglster with a Transfer Info command,
Since the "Identify® message Is &8 single byte, program the
Singie Byte Transfer bit on and the DMA Mode bit off.
Resd the Auxiliary Status Register,
Check the Data Register Full bit,
Repeat (14) and (15} untii Data Register Full 1s off,
Write the "Identify® message into the Data Register.,
Wait for sn interrupt,
Read the Auxitiasry Status Register,
Read the Interrupt Register,
Check the interrupts Another Bus Service interrupt should
have occurred indicating that the target again bhas
activated REQ for another information transfer,

INITIATOR RECEIVES DISCONNECT MESSAGE
{NOTE: The target is not required to send & Dlisconnect
message and disconnect at this points It may reauest the
command before disconnecting or not disconnect at aiit, I1f
the target does not issue the Disconnect message herep
proceed to step 6E,)
Check the I/0s, C/D» and MSG bits read from the Auxitiary
Status Register. The target should be requesting a Message
In phase.
Load the Command Reglister with a3 Transfer Info commanda.
The Single Byte Transfer bit should be on and the DMA Mode
bit off.
Resd the Auxitiary Status Reglister.,

Check the Data Register Full bite
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26, Repeat (24) and (25) until Data Reglster Full 1s on,

27 Read the Data geglster.

28 Check the messaga. The target shouid bhave sent a
®0isconnect® message indicating that he wlit reconnect
{ater to compiete the I/0 function.

29, Walt for an iInterrupts (It is noted that ¢this {interrupt

‘ may occur any time after the Transfer Info command was
loadeds step (23)., The wuser must handle the possible
gccurraence of this Interrupt during steps (24)={(28), OCne
way the usaer can handle this Is to set an interrupt flag in
the Interrupt service routine, mask any more interruptss
and then complete steps (24)-(28)e If the interrupt 1Is =
Disconnecty It would need immediate service,)

30. Read the Auxiliary Status Register,

31s Read the Interrupt Reglister.,

32 Check the interrupte. A Function Completa should h. .
occurred indlicating that the {ast bytes of the message has
been receiveds The chip has left ACK on so that ATN can be
set on If the message needs to be rejectad.

33. Load the Command Reglster mlith a Message Accepted command,.

INITIATOR WAITS FOR OISCONNECTION

34, Wwalt for an interrupte

35. Read the Auxiliary Statuys Ragister.

36. Read the Interrupt Register,

37 Check the Interrupt, The target should have discannectad
causing a Disconnected Interrupte.

{The user is now In the disconnected state and may start or
handle 1I1/0 functions for any other logical unit, Fecr this 1l/C
function to continue the user must wait until reselected by the
target while in the disconnected state., This is whare steap (38)
continues the flow.)
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INITIATCR IS RESELECTED
Walt for an intercrupt,
Read Auxilliary Status Reglster,
Read Interrupt Register,
Check the interrupt. Assuming the target has Aaow

reselected the wuser to continue the /0 functions a
Reselected interrupt should havye occurred.

(The user is now in the connected initistor state.)

42,4
43,
bd,

45,

46.

47,

48.
49.
50.
51,

52.

INITIATOR RECEIVES ID MESSAGE
Wait for an interrupt,
Read the Auxiliary Status Register,
Regd the Interrupt Register.
Check the interrupts, A Bus Service Interrupt should have
occurred Indicating that the target has activated REQ for
an inforaation transfer,
Check the I/0s C/Dy» and MSG bits read from the Auxitlary
Status Register, The target should be requesting a-Message
In phase to ldentify the 1/0.

Load the Command Register with a Transfer Info Command,
Singie Byte Transfer = 1 and DMA Mode s O,

Read the Auxitiary Status Register,

Check the Data Register Fuil bite

Repeat (438) and (45) until Data Register Full Is on,
Read the [Cata Reglister.

Check the message, The target should have sent an
nldentify®" message which contaims the togical unlt number
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53.

54

55

56.

57.
58.

59.

6Q.

61,
62
63,

64.

for the 1/0.
Read the Source ID Register,

Check the <contents of the Source 10U Registar to determine
which device did the reselection.

Having identifiad the device and logical unit numbers the
user canm now retrleye the commandy datas and status
pointers for this I/C and store them in a working pofinter
areas. Note that the pointers and working pointers are kept
by the user ocutside of the SCSI Interface Chips

walt for an lInterrupt, (Note that this interrupt may occur
any time after step (47)., If 1§t occurs during steps
{48)=({5%)y the user can set an interrupt flag In the
interrupt service routine, mask any more interrupts, and
then complete steps (48)=(55). A Disconnect iInterrupt
would need service [amediately,)

Read the Auxiliary Status Register,

Read the Interrupt Register.

Check the interrupt. A Function Complete shoulid have
occurcted indicating that the last byte of the message has
been receiveds The chip has left ACK on so that ATN can bhe
set on [f the message needs to be rejectad.

Load the Command Raglister with a Message Acceoted commande.

INITIATOR TRANSFERS CCMMAND, DATA, QR STATUS
Walt for an intecrupt,
Raad the Auxiiliary Status Register.
Read the Interrupt Register,
Check the interrupt, A Bus Service interrupt should have
occurred Indicating that the target has activated PEQ for
another information phase,
Check the 1/0, C/D» and MSG bits read from the Auxitiary

Status Register. The target should be reaquesting
Command, Catas or Status phase,
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66,

67,

68,

6G.

70.

71.

72

73.
Tée
75.
76,

77.

78,

19.

gd.
81,

32,

Prepare clircuitry extarnal to the chip for the requested
transfer by using the appropriate working pcinter,

Load the Transfer CLounter for the wmaximum number of bytes
to be transferred., Write to esch of the three 8=bit
tegisterss (This step would be omitted for a single byte
transfers}

Load the Command Register wilth a Trensfer Info comamand.
For command of dasta transfers normaglily Singte Byte Transfer
= 0 and DMA Mode = l, For-status these bits might be 1 and
O» respectively,

If Single Byte Transfer = O, go to step (74).

Read the Auxitiary Status Reglister.

Check the Dats Register Full bit,

Repeat (70) and (71) untit the Data Register Futl! bit Is
off,

Write the Data Register (with the status byte),

Wait for sn interrupt,

Read the Auxiliary Status Register.

Read the Interrupt Register,

Check the interrupte A Bus Service interrupt should have
occurred indicating that the target has activated REQ for 2
different information phase.

INITIATGR UPDATES WORKING POINTER FOR LAST TRANSFER

IF the last transfer was a single byte, go to step (82),

Check the Transfer Counter Zero bit in the Auxitisry Status
Register,

If Transfer Counter Zero = 1, 9o to step (82}).
Read the Transfer Counter.

Update the working vpointer for the {ast Information
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83.

84,

85.

86,
87,
88,
89.
90.

91.

92,

S93.

phasee. (Note that the stored pointer Is not updated now.
Stored pointers are updated only when a ®™Savye State®™ or
PCommand Completa™ message [s recejved,)

INITIATOR CHECKS NEW PHASE TYPE

Check the I/0» C/Ds and MSG bits read from the Auxitiary
Status Register.

If the target s requesting a Command, 0Oatas, or Status
phasesy go back to step (66).

INITIATOR RECEIVES MESSAGE
Otherwisey the target shoutd be requesting a Message In
phasees Load the Command Register with a Transfer 1Infos
Single Byte Transfer = 1 and DMA Mode = Q.
Read the Auxiilary Status Register.,
Check the Data Register Fuil bit.
Repeat (88) and (87) until! Data Register Full is on.
Read the Data Ragister, which cantains thes message,

If the message is a ®Command Coaplete®, go to step (113),

If the message is a3 "Disconnect®™, go to step (1C3).,

INITIATOR HANDLES SAVE STATE MESSAGE

Qtherwisay for normail operations the message shouid he 3
®Save State®, In this casay, the user should save the state
of the working pointers by moving them to the stored .
pointesr area,

Wait for an interrupt. (Note this Interrupt may eccur any
time after step (85), If it cccurs before step (92)y the
usef can sat an interrupt flag in the inteprrupt service

foutiney mask any more interrupts, and than proceed tg
compiete the steos prior to (93). If 2 Discannect
interrupt eccurs bafaore Data Register full goes (

following {85), it would need to te sarviced Iimmadiatel]
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97,
98,
99,
pRe] o
101.

102,

103,

igé4.,

105.

106.

107,

Read the Auxitiary Status Reglister.
Read the Interrupt Register.

Check the interrupt. A Function Complete should have
cccurred indicating that the fast byte of the message hes
been recelvede The chip has left ACK on so that ATN can be
set on if the message needs to be re jected,

Loed the Command Register with a Message Accepted command.
Walt for an interrupt.

Read the Auxiliary Status Register,

Read the Interrupt Reglister,

Check the interrupt, A Bus Service interrupt shoutld have
occurred indicating that the target has activated REQ for

anocther Information phases

6o fo step (83).

INITIATOR HANDLES DISCONNECT MESSAGE

Walt for an interrupt, (Note that this Interrupt may eoccur
any time after step (85)s 1€ [t occurs before step (103),
the user can set an interrupt flag In the interrupt service
routinesy mask any more interruptsy and then proceed to
complete the steps prior to (1031}, If a Disconnect
interrupt occurs before Data Register Full goes en
following (851]), it would need to be serviced immediastely,)

Read the Auxiltiary Status Register.,

Read the Interrupt Reglister.

Check the iInterrupt. 4 Function Complete should have
occurred indicating that the last byte of the message has
been receiveds The chip has left ACK on so that ATN can be
set on if the message needs to te re jected.

Load the Command Register with a Message Accepted command,

INITIATOR WAITS FOR DISCONNECTICN
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108.
109.
110.

111.

112.

113.

114.

115.
1l6.

117.

118.

119,
120.
121,
122.

Walt for an interrupt.

Read the Auxitiary Status Register,

Read the Interrupt Register,

Check the lInterrupt. After sending the "Disconnect®™
messagey the target should have disconnectad resuiting in 3

Disconnected interrupte. -

Go to step (38), (The note prior to (38) applies,)

INITIATOR HANDLES COMMAND CCMPLETE MESSAGE

Save the state of the working pointers by moving them to
the stored pointer area.

wait for an interrupt. (Note this interrupt may occur any
time after step (85)s 1If it occurs before (114)s the wuser
can set an interrupt flag in the interrupt service routijr
mask any more jnterruptsy and then complets the staps pit

to (1147, If a QDlisconnect Iinterrupt occurs bdefore D. o
Register Full goes on following (85)sy it would need te be
serviced Iimmediately.

Read the Auxillary Status Reglister,

Read the Interrupft Register.

Check the interrupt. A Function Compiete should have
eccurfreqa indicating that the jast byte of the message has
been receivede The chip has left ACK on so that ATN can be
set on if the message needs to be rejected.

Load the Command Registar with a Message Accepted command,

INITIATOR wAITS FOR OISCCONNECTION
wait for an interrupt.
Read the Auxiliary Status Register,
Read thg Interrupt Register,

Check ths interrupt, After sending the "Command Comolata.
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messages the target should have disconnected resuiting Iin a
Disconnected interrupte

(The I/C functien s now complete, The user Is back Iin the
disconnected state.)

NOTE: Steps 14=-16 and 70-72 can be omitted {if the =wmlcroprocessor

- guarantees that one full clock cycie elapses tetween loading
the Command Register and 1icading the Data Register., This
should be the normal case.
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Below are the steps that the user of the SCSI Interface Chip
wouild follow in performing a complete I/0 function as a targete.
For this typlcal examples it s assumed that the target and
initiator both c¢can handle messages and are able to disconnect.
It is also assumed that no errors or exceptions occcur during the
entire operation. The saquence of steps begins after the chip
has been selected as a target,

TARGET IS SELECTED

1. Wait for an intarrupt.

2e Read the Auxiliary Status Register,

3. Read the Interrupt Register,

44 Check the interrupt. Selected and BRus Service Interrupts

shouild have occurred indicating that the <chip has been
selected as 3 target and the initliator has assartad the A7THN
signat.,

(The user is new in the connected target state,)

TARGET RECEIVES ID MESSAGE

Se Load the Command Register with a RECEIVFE MESSAGE QUT
commandy, Single Byte TRANSFER = |y DMA MCDE = 2.

be Read the Auxiliary Status Register.,

7 . Check the Data Register Full bit,

Se Repeat (8) ana (7) until Datas Register Full Is on,

9 Read the Data Register.
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10.

11.
12.

13.

ls,
15.
16,

17.

le.
19.
20,
21,
22.
23,

Check the message, The Initiator shouic have sent 2n
nldentify” message which indicates whether the initiator
can disconnect and contains the {ogical unit number for the
I/C.

Read the Source ID Register.

Check the ID Valid bit, It witl be on for an Initiator
which can disconnect. (The user now has the Initiater IO
and the togical unit number which uniquely defines an 170,
The user may record this information and disconnect.

Wait for an Interrupt. {Note that this interrupt may occur
any time after step (S). If it occurs during steps (10) =
(12)s the wuser may set an interrupt flag in the interrupnt
service routiney mask any more interruptss and then
complete steps (1Q0) = (12},)

Reed the Auxiliary Status Registers

Read the Interrupt Register,

Check the interrupts A “Functlon Compiete should have
occurred Indicating that the ID message has compieted,

{The user is back in the connecteog target state, 1If [t 1isg
desired not to disconnect at this points the user sheould go
to step (431).)

TARGET SENDS DISCCKNECT MESSAGE AND DISCONNECTS

Load the Command Register xith 8 SEND MESSAGE 1IN with
Single Byte Transfer = 1 and DMA Mode = O,

Resd the Auxilliary Status Register.

Check the Data Reglster Full bite

Repeat (18) and (19) until Data Register Full is off,
Wrlite the "Disconnect™ message Into the Data Register,
Wait for an interrupt,

Read the aAuxliliary Status Reglister,
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2%,

25.

26.

27.

28,

29.
30.
31.

32.

3.

Read the Interrupt Register.,

Check the interrupt., A Function Complete interrupt should

have occurred 1{indicating that the message  was sent

successfuily.

Load the Command Reglister with a DISCONNECT command,

(The DISCONNECT command immediately breaks the connection.

The user is now back in the disconnected state and when

ready to continue the I/0 operations starts again at step
TARGET RESELECTS INITIATOR

Load the Destination ID Register with the initiatorts ID,

Load the Transfer Counter to program the resejection
timeocuts Write to each of the three 8-0it registers.

Load the Command Reglister with a RESELECT command.
walt for an intarrus?,

Read the Auxillary Status Register,

Reaa the Interrupt Reglster,

Check the Interrupt.s A Function Complete interrupt shoulid
have occurred indicating that the RESELECT was successful.

{The user is now In the connected target stata,)

34,

35,
36.
37.

38.

TARGET SENDS ID MESSAGE

Load the Command Register with a SEND MESSAGE IN command,
Single Bytae Transfer s 1 and DMA Mgde = 0,

Raad the Auxiliary Register.
Check the Data Reglister Full bit.
Repeat (35) and (36) until Data Register Futl 1s off,

Write the *Identify®™ message Into the Data Register,
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83.0 TARGET RCLE
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39.
40.
41,

42,

43,

44,

45,
46,
47,

48,

¥eit for sn interrunt,
Read the Auxitiary Status Register,
Read the Interrupt Register,
Check the Interrupt., A Function Complete interrupt should
have occurred indicating that the message was sent
successfulliye.

TARGET RECEIVES CCMMAND GR TRANSFERS DATA
Load the Transfer Counter for a cogmend or data transfer,
Load the Command Ragister with a RECEIVE CCMMAND, RECEIVE
DATA» or a SEND DATA command with Singie Byte Transfer s {0
and DMA Mode = 1,
Wait for an interrupt,
Read the Auxiliary Status Register,

Read the Interrupt Register,

Check the Interrust, A& function Completse interrupt should
have occurred Indicating that the transfer was successful,

To do a data transfers go back to (43),

If the 1/C function Is complete go to step (62) to send
status and the ®"Command Complete® message, Otherwise,
proceea to ®Save State® and disconnect with the intent of
reconnecting later,

TARGET SENDS SAVE STATE AND CISCONNECT MESSAGES AND DISCONNECTS

51.

52
53.

54,

Load the Command Reglister with a SEND MESSAGE IN with
Single Byte Transfer = 1 end DKA Mode = (/.

Read the Auxiflary Status Registere.
Check the Dats Register Full bit,.

Repeat {52) and (53) until Data Register Full s off,
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B3.0 TARGET RCLE

5%. Write the ®Save State® message into the Data Register,

56 Wait for an Interrupt.

57 Read the Auxiliary Status Register,

58, Read thg Interrupt Register.

59. Check the interruptse A Function Complete interrupt should
have eccurread indicating that the message was sent
successfully.

60 Repeat steps {51)=(59) for a "Disconnect™ message,

61, Load the Command Register with a DISCONNECT command. ,

(The DISCONNECT command immediately breaks the connection, The

yser Is now back in the disconnected state and when ready to

cpntinue the 1/0 operations starts again at step (27),)

TARGET SENDS STATUS BYTE

62 Load the Command Reglister with a Send Status command with
Single Byte Transfer = 1 and OMA Mode = (C,

63, Read the Auxiliary Status Register,

b4, Check the Data Register Full bit,

85. Repeat (63) and (64) until Data Register Full s off,

86. write the status byte into the Data Register,

67, Wait for an interrupte.

63. Read the Auxiliary Status Ragister.

69, Read the Interrupt Register,

70 Check the interrupt. A Function Complete interrupt should

have occurred indicating that the status byte was sent
successfully.

TARGET SENDS COMMAMND CCOMPLETE MESSAGE
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71,

72,
73
T4,

7%.

76
77
78,

79,

80,

{(The

Load the Command Reglster with a SEND MESSAGE IN with
Single Byte Transfer = 1 and DMA Mode = 0.

Read the Auxiltlary Status Register,
Check the Data Register Full bit,
Repeat (72) and (73) untii Data Register Full Is off,

Write the ®Command Complilete®™ message Into the Date
Register,

¥ait for an interrupte

Read the Auxijiliary Status Register,

Read the Interrupt Registers

Check the interrupt. A Function Compliete intarrupt shouid
have occurred Indlicating that the message “asg sent
successfuliys

Load the Command Register with a DISCONNECT command,

I/0 function is nowx compiete, The user Is bsck in the

disconnected state,.)

NOTEs Steps 18-20y 35=-37s 52-54, 63-65, and T72-74 can be omitted it
the microprocessor guarantees that ore Tull clock cycle 2ilapseas
between loading the Command Register and loading the Data
Registere This should be the normal case,
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Cl.C USER INTERRUPT SERVICE ROUTINES
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Cl.0 LSEB_INIERRUPT SERVICE ROUTINES

This. section defines all of the possible Interrupt conditions
that can occur and praovides the user with a suggested response.

Below is a tist of the interrupting condlition bits and auxitiary
status bits. It is noted that when Interrupted the user shoutid
tirst read and save the Auxiliary Status Register and then the
Interrupt Register, The process of reading the JInterrupt
Register clesrs the interrupt and allows the chip to Iinterrupt

againe

INTERRUPTS AUXILIARY STATUS

9 Function Compiete 0 (Not used)

1 Bus Service 1 Transfer Counter Zero
2 Disconnected 2 Paused

3 Selected 3 I/0

4 Resefjected 4 C/0

5 (Not Used) 5 MS6

& Invalid Command 6 Parity Error

7 (Not Used) 7 Data Register Fuil

At any point in time prior to an interrupt, the user must know if
he Is disconnecteds connected as a targetsy or connected as an
initiator. This state deterazines which comaands that are vailid
for him to execute and it determines what his interrupt service

routine should be, Below are suggested interrupt service
routines for each state,
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C2.0 JINIZRRUPT_SUBMARY

AUXILIARY
USER STATE INTERRUPTS STATUS EVENT
{7=0C) {7=0)
Disconnected 0000 1050 XXXX XXXX Setected as targets ATN off,
Disconnected 0000 1010 XXXX XXXX Sejected 3s targety ATN on.,
Disconnecteada 0001 0000 XXXX XXXX Reselectad as initister,

Disconnected 0000 0001 XXXX XXXX SELECT W/ATN, SELECT W/0 ATN>
: or RESELECTs command
completed successfully,
Disconnected 0000 010wy XXXX XXXX No response from destination
while executing 2z SELECT eor
RESELECT command,

Dlisconnected G100 0000 XXXX XXXX Invalid cosmand [ssuad,

Cisconnected All Others XXXX XXXX Hsrdware zrfror = sShould not
OCCUfT o

Connected as Target 04900 0010 XXXX XXXX ATN received,

Connected as Target 00G0 0001 XCXX XXXX° SEND or RECEIVE command
complieted successfully,

Connected as Target G000 0011 XOXX XXXX SEND or RECEIVE command
completed; ATN was turned
on during the transfer,

Connected as Target 0000 0001 X1XX XXXX RECEIVE command terminated
due to g bus parity error,
Connected as Target 0000 0011 X1XX XXXX RECEIVE command terminated

due to a bus parlity error
and ATN (s one.

Connected as Target €100 €000 XXXX XXXX Invalid command Issuad.
Connectec es Tatrget All Dthers XXXX XXXX Hardware EBrror = shouid not
ocCuUre.

Connected as Initiator 0000 0010  XxXX XXXX Reauest from Target needs to
be serviced.
Connected as Initiator OOCO G100 X0XX XXXX Target disconnected from
. bus.,
Connectec as Initiastor 0000 0GO1 XXXX XXXX TRANSFER for Message In has
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C2.0 INTERRUPT SUMMARY
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Connected

Connected

Connected
Connected

as

as

as
as

Initiator 0000 0100

Initiator 0000 0010

Initiator 01C0 0000
Initiator Alt Others

X1XX XXXX

X1XX XXXX

XXXX XXXX
AXXX XXAX

completed,

Target disconnected from bus
and did not respand to ATN
due to a parity error,

Request from Target needs to
be serviceds A parity
error was previouslty
detected and ATN turned
ONe

Invalid command issueds

Hardware Error = should not
gCccur.,
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C3.0 USER DISCOANKECTED ISR
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C3.0 LIER _DISCORNECTED_I3R

In this state the user is currently logically disconnected from
the SCS1 bus or was disconnected at the time the last command to
the chip was Issueds Valid commands that may have been issuad In
this state are listed below,

e
t SELECT W/ATN

Interrupt ==+ SELECT wW/0 ATN
! RESELECT

P > eman

$amman
¢ PAUSE

. Immediate ==+ CHIP RESET
o>

Below are descriptions of all Interrupts that may occur inm this
state.

INTERRUPTS (7=0): 0080 100C
AUXILIARY STATUS (7-C): XXXX XXXX

REASON FOR INTEKRUPT:
User has been selected as 8 target. ATN was not turned on
by the initistor; therefore, he [is not capable of using
messages (except "Command Compiete®™) and cannot disconnect
prior to completing the function.

SUGGESTED RESPONSE:?
LUser should set wup the Transfer Countery issue a RECEIVE

COMMAND, and proceed wxith the function thru status phase and
nCormand Complete® message,

INTERRUPTS (7=01]: v g0C0 1010

AUXILIARY STATUS (7=0)2 XXXX XXXX
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C3.0 USER DISCONNECTED ISR
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REASON FOR INTERRUPT:
User has been selected as a target, ATN was turned on by
the initiator; therefores he Is capable aof using messages.,

SUGGESTED RESPONSE:

Lser should read the Source ID Register. If +the I0 Vatlid
Bit is not ons the initiator cannot be disconnacted until
the functlion is compieted, The user should then procsed by
setting the Transfer Counter and issuing a RECEIVE MESSAGE
CUT. If the 1D Valid bit Is ans the user should still issue
a RECEIVE MESSAGE QUT and use the ID messaagey, If sant, to
deternine whather the Initlator can disconnect, In either
case the user can proceed with the functione.

INTERRUPTS (7=0): 0001 C0GO
AUXILIARY STATUS (7-0): XXXX XXXX

REASON FOR INTERRUPT:
User has been ressalected as an iInitiator. T%t Is impls
that ¢the target has disconnect and control mess
capablility.

SUGGESTED RESPONSE?
User sust walt for another interrupty either 8us Service or
Cisconnected.s Normallys a B8us Service interrupt for a
Message In phase for sending an ®RI0® message would be
expected.

INTERRUPTS (7=-Q)3 00C0 CCOo1
AUXILIARY STATUS {7-0)3 XXXX XXXX

REASON FOR INTERRUPT:
The user command has been completed successfully, SELECT
W/ATN or SELECT W/0C ATN implies that the user has haen
successfuilly connected to a target and Is now acting as an
initiator.s RESELECT implies that he has been reconnected to
an initiatior and is now acting as a target.

SUGGESTED R&eSPONMSE:?S
Usar proceeds with his intended command sequencea, After
efther SELECT command be walits for a B8us Service ogar
Disconnectad interrupts After a RESELECTs he should lIssya
SEND MESSAGE IN in order to transmit an "ID™ massage,
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C3.0 USER DISCONNECTED ISR

IRTERRUPTS (7=C)s 0000 €100
AUXILIARY STATUS (7=0)2 XXXX XXXX

REASOKN FCR IMNTERRUPT:
while executing a SELECT or RESELECT commandsy no response
(BSY) was received from the destination device within the
specified timeout, The operation xas aborted,

SUGGESTED RESPONSE?
User should retry a2 {imited number of times,

INTERRUPTS (7-0): 0100 0€OO0

AUXILIARY STATUS (7=0)1 XXXX XXXX

REASGN FGR INTERRUPTT A
The wuser 1{ssued a8 command that s not vatlld in the
dlsconnected state,

SUGGESTELD RESPONSE!
If the command is valldy retry or {issue CHIP RESET and
retry.

INTERRUPTS (7=0): All Cthers

AUXILIARY STATUS (7=-0)2 XXXX XXXX

REASCN FQOR INTERRUPT:
Chip maifunction.,

SUGGESTED RESPONSE:
Issue chip reset and retry operation, -
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C4.0 USER CONNECTED AS TARGET ISR
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C4.0 USER_CONNECTEDQ AS TARGET I3R

In ¢this state the user is logically connected on the SCSI bdus In
the Target role, Commands that are valid to issue in this state
are Jisted belowm?

RECEIVE COMMAND

RECEIVE DATA

RECEIVE MESSAGE QUT
RECEIVE UNSPECIFIED QUTPUT
SEND STATUS

SEND DATA

SEND MESSAGE 1IN

SEND UNSPECIFIED INPUT

Interrupt -

& o0 on ce § 0o %0 wone §

panas

 PAUSE
Immediate ==+ DISCONNECT

i CHIP RESET

P

In order to service and interrupt Iin this state the user shouid
knos if he has a command pending that will result in an interrupt
and what the command lIs.

Befow s a descritpion of the Interrupts that msy occur In this
state.

INTERRUPTS (7=Q): 0960 0010
AUXILIARY STATUS (7-0)1 XXXX XXXX

REASCN FOR INTERRUPT:
ATN has been received from the Initiator. If this interrupt
ils frecelved after Issuing an lInterrupting commands, thae
command was not and will not be executed by the echio,

SUGGESTED RESPONSE!
User shouid issue a RECEIYE MESSAGE (QUT to detarmine why %!
initiator set ATN, 1If a command was abor%teds it will m-
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C4.0 USER CONNECTED AS TARGET ISR

L E R X N2 E X L LN XL XA X B2 N 0 K8 L4 £ L 8 & L FEEE L LA X E XL £ X X 2 K L N L B4 4 X & & 24

to be reissuec.

INTERRUPTS (7-0): 0000 00C1
AUXILIARY STATUS (7=0): XOXX XXXX

REASON FDR INTERRUPT:
A SEND or RECEIVE command has compieted successfuil

SUGGESTEL RESPONSE:

"~ o v we w v 2 2w

Ya

User proceeds with function by 1Issuing any other valid

command.

INTERRUPTS (7=-0): 0000 0011

AUXILIARY STATUS t7=0)3 XOXX XXXX

REASON FOR INTERRUPTS
A SEND or RECZIVE command has completads ATN was
by the initiator during the transfere.

SUGGESTED RESPCONSE?:

turned on

User should issue 8 RECEIVE MESSAGE QUT to determine why the

user set ATN.

INTEKRRUPTS (7-0)3 0000 V001
AUXILIARY STATUS (7=0): X1XX XXXX

REASON FOR INTERRUPT!
A RECEIVE command terminated oue to a bus pari
(ATN is not on.)

SUGGESTED RESPONSE:
If the error occurred during a RECEIVE MESSAGE 0OUT,
should issue a8 SEND MESSAGE 1IN, ®Message Pari

ty error,

the user
ty Error®

followed by a RECEIVE MESSAGE QUT iIn order to retry the
gessage, If the werror occurred during snother RECEIVE

commands the user should issue a SEND MESSAGE 1IN,

fRestore

State®y, and retry the entire transmissions In ejither casey

the nusber of retries should be limited.

INTERRUPTS (7-0): 0040 wOll
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AUXILIARY STATUS (7-0): X1XX XXXX

REASCN FOR IMNTERRUPT:
A RECEIVE command terminated due to 8 bus parity error» and
the Initiator Is asserting ATN.

SUGGESTED RESPONSE:
Similar to previous interrupty, except if error did not occur
on a mesSsage than the ATN should be serviced first by
fssuing a RECEIVE MESSAGE 0QUT.

INTERRUPTS (7-0)1 Q100 QQQ0

AUXILIARY STATUS (7-0J)t XXXX XXXX

REASON FGR INTERRUPT: :
The usar Issued a command that is not valid in the connected
target state,

SUGGESTED RESPONSE:
If the command is validy retry or Issue CHIP? RESFY and ra 4
the entire operation,

INTERRUPTS (7-=Q): All QOthers

AUXlLJARY_STATUS {7=8)¢ AXXX XXXX

REASON FOR INTERRUPT:
Chip malfunctiocns

SUGGESTED RESPONSE:
Issue chip reset and retry aoperatione.
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C5.0 LSER_CONNECTED A3 _INITIATLR_I3R

In this state the user is logically connected on the SESI bus in
the Initiator rote.s Commands that are velid to Iissue {in this
state are Jisted belows

o
+ TRANSFER INFC
Interrupt ==+ TRANSFER PAD

anas

L 2 T

t MESSAGE ACCEPTED

! SET ATN
Immediate ==+ DISCONNECT

¢ CHIP RESET
o

In order to service an interrupt the user shouid know If he has a
command pending that will result in an ‘interrupt and what ¢the
command Iso. He should afso remember whst the information phase
was at the time he lIssued the last TRANSFER command,

Below is a description of the Interrupts that may cccur in ¢this
state.

INTERRUPTS (7=0):3 00¢C 0Q1cC
AUXILIARY STATUS (7=0)3 XXXX XXXX

REASON FOR INTEKRUPT:
A REQ bhas been received from a target that the chip cannot
service automaticaliy. This may occur prior to issuing »
TRANSFER commands when 8 REQ is received after TC=0 during a
TRANSFER commands or when an Information phase <change 1Is
detected by the chip during a TRANSFER command,

SUGGESTED RESPONSE?
Cetermine if an information phase change has occurred by
comparing 1/0» C/Ds» and MSG in the Auxiliary Status with the
past information phase. If the phase type changeds resd the
Transfer counter and update working pointers for the olid



?

c5-2
82/07/24
FUNCTIONAL DEFINITION
SCSI INTERFACE CHIP P/Nt 348-0€10342 Rev,A
APPENDOIX C = USER INTERRUPT SERVICE RCUTINES

22 P E L ERESEE LR PR LR LR LY ERRE R Y XL AR A L AR R X R X R RN R 2 X A 4

C5.0 USER CONNECTED AS INITIATOR ISR

2 X2 R R LR XX R R e Pl R RERLERE R RY R E XYY X ER R Yl PR L EXErRELEEREREYESYTLLEZ LS4

phase and then proceed to set up for the new transfer. If
the phase did not changes then the Transfer Counter Zero bit
should be set and a buffer overfiow has occurrsd,

INTERRUPTS (7=-Q13 000¢ Q0100 -
AUXILIARY STATUS (7=-0): XXXX XXXX

REASCN FCR INTERRUPT!
The target disconnected from the buse The disconnection may
of may not be unexpected depending on the previous seaquence
¢l events.

SUGGESTED RESPONSE:
The user does housekeeping to complete his inftiator role,

INTERRUPTS (7-0)¢t 300G 0001
AUXILIARY STATUS (7-0)t XXXX XXXX

REASON FCR INTERRUPT:
A TRANSFER command for a Message In phase has completed,
The chip has left ACK active on the bus.

SUGGESTEL RESPONSE:
The user should examine the message, IF the user wants ¢to
reject the messages a SET ATN followed by a MSESSAGE ACCEPTED
should be issueds If the user wants to accz2pt the message,
only the MESSAGE ACCEPTED command should ba Issued,

INTERRUPTS (7=-0): 0000 Q130
AUXILIARY STATUS (7=-0)3: X1XX XXXX

REASCON FCR INTERRUPT: ,
The target disconnected from the bus at a time when ATN yas
¢n due to a parity error,

SUGGESTELD RESPONSE:
The user shouid consider this I/0 to be bad since the target
never sent a Message (QOut to find out about the parijty
error. The I/0 should probably be aborteac.
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INTERRUPTS (7-0)3 00460 0010
AUXILIARY STATUS (7-0): X1XX XXXX

REASCON FCR IRTERRUPT:
4 REQ from the target cannot be serviced automatically by
the chip. Alsosy a parity error occurred during the tast
TRANSFER INFQD commande The interrupt occurs not at the time
cf the parity errors but when TC=Q or when the target
changes information phasess The chip automaticatlly sets ATN
gt the time of the parlity error.

SUGGESTED RESPQONSE:

The wuser should determine (if a phase change occurred by
using 1/0s C/0s and MSGe. If the phase changed and the new
phase |Is 38 Message QOuty the user sends elther s "Message
Parity Error®™ or a "™Retry®™ message depending on whether the
iast phase was a message phases If the phase changed and
the new phase is not a2 Message Duty the user should service
the new phase and issue a TRANSFER commanda (The chip will
keep ATN on untit a Message Qut is sent with TC=0,) I¥ the
gnase did not change and the TCs0; then 3 buffar overflow
occcurred In addition to the parity error.

INTERRUPTS (7=0)12 0100 Q000

AUXILIARY STATUS (7=-0)3 XXXX XXXX

REASON FOR INTERRUPT:
The user Issued a command that is not vaiid in the cennected
Initiator state.

SUGGESTED RESPONSE:
If the command is vailldy retry or issue CHIP RESET and then
retry the entire operation,

INTERRUPTS (7=0): All Others

AUXILIARY STATUS (7=0)% XXXX XXXX

REASON FCR INTERRUPT?
Chip maifunction.

SUGGLESTEL RESPONSE:
Issue chip reset and retry operation,
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D1.,0 MICRUPROUCESSOR INTERFACE

D1.0 MICEQPROCESSOR INIERFACE

The signals used to Interface the SCSI chip to the microprocessor

- are listed 1In Section 2¢1l¢ An example of how these-isignais ars
intertaced Is shown In Figure Cl. The SCSI chip is.iattached to
the  microprocessorts Addressy» Datay, and Control Rus as showne
For high transfer ratess the DMA CONTRCL LOGIC bilock: should be
included so that the SCSI interface will bDe allowad to Mstaszin®™
memory cycleses This is achieved through the use of .two handshake
signaisy DREQ and DACK/.

©
If high speed Is not requiregy, the OMA CONTROL LOGIC bdlock may be
omitted and DACK/ must be externally pulled upe. In this c¢ases
all data transfers wiill be accomplished by means of CS/ and the
address linese.

Maximum data transfer rate would bBe accomplished 1If the
CONTRLL LOSIC were replaced with a dedicated data buffer
associated contro! {ogice
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D2.0 SOSI INTERFACE
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02.0 L3I _INTERFACQE

The suggested interface between the chip and the SCS1
differential transceivers is shown in Flilgure D2. Flgure D3 shows
the 'suggested interface between the SCSI <chip and singie-ended
deivers and recelvers. In each casey the 3 to B8 decoder enables
the IC bit onto the SCSI bus when BSYOUT is active but 7635 and
I6S " are {inactive (Arbitratlon phase), At the same timey, all
“other data bit recelvers are enabled for regding snd the SCSI
chip drives the selected ID dats bit highe

The ©Data Bus drivers are enabled together when DBEN/ is low. At
all other times, the Data Bus recelvers are ensbled,

The ACK and ATN drivers are enablied when I6S is active (Initiater
Role)., The MSG, C/Ds I1/0s and REQ drivers are enabted when TES
is actiye {Target Rol2),
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Single=Ended Drivers/Recelvers



