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SCSI INTERFACE CHIP PIN: 348-0C10342 ~~Y.A 
.-.-.---.------~----------.--~-.----------------~--~------~--~-----------~-
l.O INTj(.OOUCTIO~ 

.-.------.------------------------~--~---------~---------~~.~~----------~-

The purpose of this document Is to functionally define the SCSI 
Interface Chip. The principal sections of this doeu~ent contain 
the functional definition information. Helpful user In~ormatloft 
Is provided in the apoendices. This docu.ent assu~es that the 
reader Is knovledgeable of the SCSI bus speclftcttlon a 
terliinoJogy. 

The SCSI Interface Chip is designed to interface a variety· of 
microprocessors to the S.all COIlPuter Syste~ Interface (SCSI) 
bus. The chip is housed in a 48-pin dual-In-line paeK!ge. e~lg~ 
is a list of important features. 

o Efficient SCSI bus utilization. 
o Significant circuitry reduction. 
o Initiator and target roles. 
o Arbitration - multiple hosts and concurrent 1/0. 
o Parity generation. 
o Optional parity checking. 
o O~A or program~ed IIO transfers. 
~ Programmable selection and reselection timeouts. 
o Internal transfer counter. 
o OPerates .tth either single-ended or dlfferentlldl 

drivers/receivers. 
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-.--------------.... _--------------.----.------------------------------~ 
2.0 INPUT/OUTPUT SlGNAlS 

The SCSI Interface Chip will be packaged in a itS-pin duaf-tn-l ine 
package. A signal sUllmary list, signal definitions, and 
electrical requirementJ are Included In this section. ~ote that 
a slash (J) following a signal nalle Indicates that the signa' Is 
asserted In the low voltage state (active low). 

l1icroprocessor' 
~.L~..c _____ _ 

ClK 
RESET 
00-07 
INT 
WRJ 
~Ol 
CSI 
AO-A3 
OREQ 
OACl<1 

Nalle 

eLK 

IiO 

I 

SC 51 
llu 

1001-1021 
OaO-O"7,OSP 
8SYIN 
BSYOUT 
SE1.IN 
SELOUT 
ATN 
ACK 
REQ 
I'!SG 
CIO 
I/O 
IGS 
TGS 
D8ENI 
A~ B 

o es e rip t Ion 

others 

Vee 
GNO 

Sym~etrical square wave signal whieh 
generates Internal chip ti~lng. ~axi~u~ 

frequency Is lO~H2'. Highest perf Of "a nee is 
attained by operation at ~gxlmum fre~ue~cy. 



FUNCTIONAL OEFINITION 

2-2 
8Z.I07/Z~ 

SCSI INTERFACE CHIP PIN: 348-0010342 ~ev.A 
____ 4 __________________ ~ ____ ~ _____________________ ~ _____ • __ ~_~ _____ ~~ ____ _ 

2.0 INPUT/OUTPUT SIGNALS 
2.Z SIGNAL DEFINITICNS .. _-.------ ... -------------------.,. .. .,' ... _-----------_ .. ...----.. -------.. ~ .. -.. -.. --".--

RE SeT 1 

00-07 1/0 

INT o 

Wkl I 

ROI I 

CSI I 

I 

OREe o 

DACI<I I 

110 

1001-1021 I 

Reset input. When high, this signa' forces 
the chip Into a reset state. All current 
operations are terminated. Intern~' storag~ 
elements are cteared and self-diagnostics af~ 
perforllled. 

Active High Data Bus to b~ con~ected to the 
.icroproeessor data bus. 

Interrupt request to microprocessor, set high 
for request and cleared when the chip is 
reset or the Interrupt ~eglster ls read. 

Write pulse ~hich strobes data Into the 
selected register. 

Read pulse which strobes the se'ecte~ 
register onto the microprocessor data bus. 

Chip select input. When 
enables retdlng fro. Of 
selected regfste~. 

tow, thls slgn~! 
~rlttng to the 

Address inputs to be connected to rlv~ 
.Icroprocessor address bus signals. Thes~ 
slgnats select Mhlch internal reClister wll~ 
be read or written when Rei or WRI occur. 

Data request. When high, this slgn81 
Indicates that the internal data register has 
a byte to transfer (.,..hen inputting froll'l SCSI: 
or needs a byte to transfer (when outputtl",c' 
to SCSI). This signat becoMes actlve onl, ~ 
the OMA mode bit in the command regist~r h-
on. It is cleared ~hen DAC~I becomes 
active. 

Data AcknoMledgec .hen low, this signet 
resets OREC and selects the data register for 
input or output. DACKI acts as a chip select 
for the data register when in O~l ~ode. 

Description 

These signals determine the three-bit code of 
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PIN: 348-0CI0342 ~e,.A ____ • ., .. __ • _ _ iIIIII __ .. _____ ._ ., ___ ., __ .. __ .. __ ,_-._~ __ .... __ .... _ .... ________ ._._ .. __ .,..._._ 

( 
~ 2.0 INPUT/OUTPUT SIGNALS 

2.2 SIGNAL DEFINITIONS 
-------_._---_ .. _----------------------------------------------------------

DSO-7,06P 1/0 

SSYIN I 

BSYOUT o 

SELIN I 

SELOUT o 

lTN IIO 

lCK IJO 

FtEQ 1/0 

1/0 

the SCSI bus 10 assigned to tre chip. These 
signals are Internally pulled UP. Therefo~e, 
switches to GNO can be connected dIrectl, to 
these Inputs without external pult-uo 
resistors. 

Active High Data eus to be connected to t~e 
SCSI drivers and receivers. 

When high, this signal Indicates to tre chip 
that the SCSI BSY Signal is active. 

When high, the chip Is asserting the aSY 
slgnaJ to the SCSi bus. 

When high, this signal Indicates to the chip 
that the SCSI SEt signal is active. 

When high, the chip's asserting the $EL 
signal to the SCSI bus. 

Initiator Role: The chip asserts this slg 
Nhen the ~ieroproeessor reauests ~_ 
ATTENTION condition or a parIty er'T'or Is 
detected in a byte received from the SCSI 
bus. 
Target Rolet This 519nal Is an 
Indicates the state of the ATN 
SCSI 8us. 

inout which 
sfgna! on the-

Initiator ~ole: The chip asserts t~ls signal 
in response to ~EQ for a byte transfer on the 
SCSI bus. 
Target ~ole: This signal is an input whlc~, 
when acti¥e, indicates a responSe to the REQ 
signal. 

Initiator ~ole: Th!s signal is 
'" hi c h, lith en ac t i ve, In al c a te s t hat 
Is requesting a byte transfer on 
bus. 

an Inout 
the Target: 

the SCSI 

Target Role: Asserted by the c~lp to reouest 
a byte transfer on the SCSI bus. 

Initiator Rolet Trese Signals 
~hleh in~lcate the current SCSI 
Target ~ole: Tne chip drl~es 
to deter~lne the bus ~has~. 

3re lnouts 
bus prase. 
these sl~na 
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SCSI lNTE~FACE CHIP PIN: 34~-OC10342 ~eY.l 
_____ ~ ____ ~ __ ~ ___________ ~ __ ~ ___ ~ ____ 4 ____________ ~~_~_~_~ ___________ ~ ___ ~_ 

2.0 INPUT/OUTPUT SIGNALS 
2.2 SlGhAL D~FINIT10NS 

------------------.---~----~--~------------------~~~--~-----~-----~------. 
IGS o 

TGS a 

OBENI a 

ARB o 

Name 1/0 

Vce 

GNO 

Initiator Group Select. When high, this 
signal indicates to the SCSt dTlvers a"d 
receivers that the chip is operatl"g In the 
Initiator Role. Its purpose ts to enable 
drivers for ATH and ACK and receivers for 
REQ, MSG. C/O, and 1/0. 

Target Group Seleet. When high, this slgn~1 
Indicates to the SCSI drivers and reeeivers 
that the chip Is operating In the Target 
Role. Its purpose is to enable drivers for 
REQ, HSG, CIO, and 1/0 and receivers for ATN 
and ACK. 

Data Bus Enable. When lo~, this slgna~ 
directly enables the SCSI Data Sus drlyers. 

Arbitration Phase. When active (high), thl£ 
signal enables the external clreultry to 
place the 1.0. bit on the SCSI bus for the 
arbitration phase. See Appendix D for 
suggested Imple.entation. 

Description 

+5V Input. 

Signal referenee input. 
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P/NI 348-0C10342 ~ev.l ._. __ •• _____ ._. _______ ~ _____ • _____ M ___________ ._~_~~ __ ___ ••• ____ ~ __ ~_~. 

r--' \ Z.O INPUT/OUTPUT SIGNALS 
Z.3 ELECTRICAL CHARACTERISTICS 
.-.-.-------.--.. ---------.. ~--.-.-.. ------------~----~.~---~-~----~.----~-

2.3.1 OPE~ATING CONDITIONS 

U.a.a_ ~~,;s.a_ ~ll.Lt~ 

Supply Voltage '100 4.75 5.25 'lofts 
SUPP''J Current 100 TeO 118 

Allbient Free Air Tellperature TA S 70 C 

2.3.2 INPUT SIGNAL REQUIREH~NTS 

.e.i.um.u~.t ~~ill'£Ul~ 11.0.1_ m~Lr._ 1l.!lil1. 

High-level Input., VIH 2.0 5.75 volts 

Low-j eve f ~nput, VIL -0.7 ~.e volts 

" High-level Input VIH-5.2S., 10.0 lJa 
'. Current, ilH 

Low-I eve I Input 'Ill-a., -10.0 ua 
Current,iIL 

2.3.3 OUTPUT SIGH A l R~OUIREMENT$ 

All signals except 06ENI, 1G5, and TGS 

.e~.u.D:I~.t.U: ~~l.tl.Q.tU m.1!l.a_ !:.!.!.a._ !.l~.t.1 

High-level Output VCO-4.75V :. 2." YO,ts 
Voltage, VOH IOH- -41JO uA 

Low- I e't e I Output VOO-4.75V ; '.4 'tolts 
Vo I t a ge I vat. ICt.-Z.OIl'.1 

OBENJ, IGS, and TGS Signals 

E.l.t..a2llll ~.o1l1~l~.!l~ .:J..o~ J.a.l..&_ 1Lti!l 

High-Ie'tel Output 'JOO-4.75'l_ Z.4 'folts 
I/oltage, \jQH lOH--4,-,CuA 
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SCSI INTE~FACE CHIP PIN: 346-0010342 ~ev.A 
___________ ~ _________________ • _________ ~_~. __ ~ _____ ~ __ M_~ ____________ ~ __ ~_ 

Z.O INPUT/OUTPUT SIGNALS 
2.3.3 OUTPUT Sl~N~l RECLIREMENTS 
--------------------------.-----------------~---------~-~----.-------~---~-

Low-level Output 
Voltage, VOL 

VOO-4.75\1. 
IOl-4.0 ... 

vofts 
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PINt 348-0010342 Rev.l 
._._M ____________________________________ ~ ________ ~ ___ ~.~ ___ ~ ______ . ___ , 
3.0 BLOCK DIAGRAM 

.----------.~ .. ~-.-.-.-----.---.---.-----~----~-------~-~---~~-----~~-----

IOtSCONNC'C:T 

TRANSCEIVER 6. I 
YPU BUS 
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SCSI INTERFACE CHIP PIN: 348-0010342 Rev.! 
___________________ M_. _____ • __________ ~ _________ M~~ __ ~~ __ ~ ___ ~~_~ ___ ~~ ___ _ 

4.0 REGISTERS 

--------.--------.-------~--------------~-----~-~---~-------~-----~------

The SCSI interface chip is controlled by readtnQ and wr'tl~g 
registers provided Inside the enip. These registers are read 
(written) by actlvatln~ CSf Mltn an address on l4-AO and then 
issuing a ROI (W~/) pulse. They can be made to ~ppear to a 
microprocessor as standard 1/0 ports Of memory-mapoed IIO ports 
dep~ndlng on the external circuitry that controls CSt. 

This section includes a summary that' Ists each register and ltr 
address. It also includes definitions for each reglster. 
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FUNCTIONAL DEFINITION 
SCSI INTERFACE CHIP PIN: 34a-0010342 Rev.! 

't.0 REGISTERS 
4.1 REGISTER SUMMARY -.. ------------~-~------~.--.---------~------~--~-------~---~-~------~---~-

4.1 SfilSIf!_~~~~~!l 

"4,\3.12,\1.10 Po/W REGISTER NAME 

~-~--~~---+--~--+~~~~-------------------~ 
0 0 0 0 0 R/W Data ~eglster 
0 0 IJ 0 1 • R/W Co/uland Register • 
0 0 0 1 " • ~/. Contro. Register • 
0 0 0 1 1 R/W Destination 10 Reqlster 
0 0 1 0 0 " Au x I I i a r y S t a tu s 
0 0 1 0 1 R 10 Register 
0 0 1 1 0 R Interrupt Register 
0 0 1 1 1 R Source 10 Register 
0 1 0 0 0 Not Used 
0 1 0 0 1 R Diagnostic Status 
0 1 0 1 0 Not USed 
a 1 ,~ 1 1 Not Used 
0 1 1 0 " R/W Tr an sf ar Counter 01S8 ) 
0 1 1 a 1 ~/" Transfer Counter (2nd 8~te) 
0 1 1 1 0 R/W Transfer Counte r (1.SS) 
U 1 1 1 1 • Not Used • , o a 0 0 • Not, Used .. • 
1 0 0 0 1 Not Used 
1 ,0 .0 1 ~ Not Used 
1 Q 0 1 1 Not Used 
1 0 1 0 , Hot used 
1 0 1 a 1 ~ot Used 
1 0 1 1- ,~ Not used 
1 0 1 1 1 Not: Used 
1 1 0 o 0 Not Used 
1 1 0 0 1 No t USed 
1 1 .0 1 iO Hot Used 
1 1 0 1 1 Not Used 
1 1 1 o a Hot Used 
1 1 1 Q 1 Not Used 
1 1 1 1 ;,; Not Used 
1 1 1 1 1 Not Used 

NCTEz A I I locations labeled "Not Usee:" above are it"Vatld for 
reading or .. rltlng. Any at temp t to read or 'tH I te thesi! 
locations wi I I not a ff ec t the operation of the chip. 
lIr j t es w I I 1 be ignored and reads !lay put garbage on the 
data bus. 
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4.0 REGISTERS 
4.2 REGISTeR DEF!NITIONS 
.--------------~--------------------~-.-~~-------~~~-----.--~--------~-----

4.2.1 DATA REGISTER 

This eight bit register is used to transfer SCSI Com~and, Data, 
status, and ~essage Phase bytes b~tMeen the microprocessor data 
bus 8nd the SCSI bus. In Non-O~A mode, the microorocessor reads 
froll! (writes· to ) the Data Register by activating CSI Mith Alt-AO 
• OOCuO and Issuing a ROI (WR/) pulse. A bit has been lneluded 
In the Auxiliary Status Register to indicate when the ~ata 
Register is full. In OMA ~ode, the O~A logic reads frOM (writes 
to) the Data Register by responding to OREe wltn OACKI and 
issuir.g I ROI (WR/l pulse. The SCSI bus readS from or Mrltes tr 
the Data Register when the chip Is connected as an Initiator Of 
Target and the bus is In one of the Info~.atian Transfer Phaseso 

~.2.2 COM~AHO REGISTER 

The Co~.and Register is an e-blt register used to give eo~mands 
to the SCSI Interface chip. The .tcroprocessor can ~rlte to 
(read from) the Command Register by activating CSI Mit~ A4-60 w 
00001 and issuing a WRI (ROil pUlse. Writing to the r.o~~and 
Register causes the chip to execute the co.~and that Is written. 
The Co •• ~nd Register can be read to deter.lne what InterruptIng 
eo •• and was wrItten lasti the chip never alters the contents of 
the Co~.and Register unless the chip is reset. Immedtate 
co •• ands are not stored. 

The contents of the Command ~egister are defIned in Section 5.0, 
C 0 1IU1 a n ds • 

4.Z.l CONTROL REGISTER 

This eight bit read/write 
sodes of operation for 
microprocessor reads fro~ 
activating CSI wlt~ A4-AO • 

reg 1st e r I sus e d for en a b tin q c e r t a i n 
the SCSI Interface chip. 0 The 
(.rltes to) the Control ~eglstef' by 

00010 and Issuing a RDI (W~/) pulse. 
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--.--------------_.-----------------------------------------------------It.O REGISTERS 
4.2.3 CONTROL REGISTER __ . ______ . ___ ... _____ . __________ . ___ . __ . ____ ~ ______ ~ __ ~ _____ ~ __ ~ ___ ~~~---M-

BIT 7 6 5 It 2 1 o 
, C ; 0 : 0 : 0 l 0 : 
+~-~~~~~+-~-+--~+~--+~+-+-+~+-+-+ 

Bit 2 

Bit 1 

Bit 0 

Parity Enable 

I(eselect 
Enable 

Select Enable 

• • • • 
: +----Select Enable 
: +--------Reselect Enable 
+------------Parlty Enable 

When the Parity Enable bit i s a "1", the 
chip generates and checks parity on all 
transfers on ttle SCSI bus. lJhen the 
Parity Enable bit is a "0", the chip 
generates, but does not check parity on 
bus transrers. 

.hen this bit is a "1", the 
respond to any attempt by 
reselect It. _hen the bit Is 
chip wi II Ignore all attempts 
ft. 

chip win 
a Target to 
! "0", t"e 
to resefe ... t 

lJhen this bit is a -1" 
respond to attempts to 
Target. When It is a wOw, 
ignore all seleetions. 

the chip wl~! 
sefect It as l! 

tn e c fl j P lot I I 1 

Notel After being reset and completing self-diagnostics, the 
Control ~egister lie I II contain all zeroes. 

~.z.~ DESTINATION 10 REGISTER \ 

The Oesttnation 10 Register is an S-blt register that Is used to 
program the SCSI bus address of the destination devlce prIor to 
Issuing a SELECT or RESElECT command to the chip. alts 0-2 
specify the address, and bits 3-7 are always zeroes. The 10 
reg!ster can be either written or read. It Is written (read) by 
activating CSI ~Ith A~-AO • QOllO and then pulsing WRI (~O/). 

4.2.5 AUXILIARY STATUS REGlSTER 

The Auxiliary Status q~gister is an 8-bit, read-only register 
that contains bits that inaicate the stat\'u of Important 
operational conditions .ithln the chip. Some of t~e bits In th 
register are needed to determine reasons for Interrup 
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SCSI IHTE~F.Cf CHIP P/~~ 348-0010342 ~ev.A 
----------------------~-----------.----------------~----------~--.-----.. --
It.o REGISTE~S 
4.2.5 .UXlLIARY STlTUS REGISTER 
-------------~-.-----~-----------------------~~-------------~~~~---~-~-.~~. 

Therefore, the Auxitlary Status Register should arways be read 
prior to reading the Interrupt ~eglster Mhen ser¥fcinq 
Interrupts. After the Interrupt Regi stet Is read, the lux!' i ary 
Status Register bits needed to service the interrupt may change. 

The Auxiliary Status Register Is read by activating CSI with 
.~-AO • 00100 and then pulsing RO/. The Individual bits of the 
Auxiliary Status Register are defined below. 

BIT 7 6 5 3 2 1 o 
+~~+~~+--~~~~+-~-+-~-+~--+~-+ 

•• • : X : •• • 
+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+ 

Bit 7 

• • • • 
• • 

• I 

t +----Hot Used 
+--------Tra"sfer Counter 1ero 

+------------Paused 
• • +----------------1/0 
+~---~--~----~---C/O 

+.-.-...-_- ........... --...-..---~--M S 6 
+~~--~~~~~~--~~--~--~--~Parlty Error +----------------------Ela taR e q I s te r f= u t t· 

Data Register 
Full This bit indicates the status of the Oat~ 

~eglstet and .ust be .o"'tored by t~G 
microprocessor du~lng non-O~. ~od~ 
co •• ands that use the DATA Re9ister. 
Whe" the O~A ~ode bit In the eomman~ 
register Is off (0) and the eo~.and befn~ 
executed .5 one of the SEND, Pt;CE1VE, er 
TRANSFER INFO eO~Mands, data ~~ 

tra"sferred to (trom' the chip bv Mritln~ 
(reldlng) the Data Register. Oat~ 
Register Full Is set on (1) when data 15 
~ritten and turned off (0) when data ~~ 
read. Therefore, Cata Oeglster Fule 
should be on before taking data 'rom th~ 
chip and off when sending data to the 
chip. The Data Register Cut, bit Is 
al~ays reset (to 0) at t~e tl~e an 
interrupting type command is loaded into 
the Co •• and Pegister In order to 
Initialize It. Therefore, ~hen Issuing 
such comMands, the Command ~eolster 

should be loaded prior to monltortn~ ~ata 
Register Full and loading the Oata 



FUNCTIONAL OEFlhiTICN 

4-6 
82/07/2" 
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4.0 IUGISTERS 
4.Z.5 AUXILIARY STATUS REGISTER 
4_~ ___ M ___ • ______ .~ ___________________________________ ~~~ _____ ~ ____ ._~ ____ _ 

Bit 6 

Bit 3-5 

Sit z 

Sit 1 

Parity Error 

I/O, C/O, ".SG 

P a us e d 

Transfer 
Counter Zero 

Re!1lster. 

When on (1), this bit indicates that the 
chip has detected a parity error on 3 

byte of data received over the SCSI bus. 
It can be set when the chip 1s executing 
one of the RECEIVE commands or the 
TRANSFER INFO command (when the transfer 
is an input). The Parity Error bit is 
reset Mhenever the Interrupt RegIster Is 
read. 

These bits Indicate the status of the 
SCSI I/O, C/O, and ~SG slqnats at the 
time the last REQ signal was received" 
They define the Infor~atlon phase type 
being requested by the target. These 
Signals are significant when servicIng 
interrupts and the chip Is logically 
connected to the bus in the InItiator 
role. The bits are ceded as follows: 

!lO C/O 11 SG 

0 0 0 Data aut 
0 Q 1 Unspecified Qu tput oh3!e 
;) 1 0 COll!mand 
a l. 1 Message Out 
1 0 0 Data In 
1 0 1 UnspecifIed !nout ohase 
1 1 0 Status 
1 1 1 Message In 

When on (1), this bit indicates that the 
chip has aborted the command bein9 
executed in res~on$e to a PAUSE comm~nd. 
It Is turned off Nhe" the next 
Interrupting type command code Is lo~ded 
Into the Co~~and ~eglster. 

This bit is provided to Inolcate the 
status of the Z4-blt Transfer Counter. 
~hen on (1), it Indicates that the 
Transfer Counter is equal to zero. It Is 
Intended to facilitate Interrupt 
servlc Ing. 
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4.Q R=GISTERS 
4.2.b 10 REGISTER 
---------.-----.---.---.----.----~--~----.-------------.----------.--~-----

4.2.0 10 REGISTER 

The It Register Is an 8-blt, read-only register that '"dlcate$ 
the logical SCSI bus address occupied by the chip. Ptts 0-2 
dl~ectly reflect the loglca' In.erslon of the ehlp 10 Input 
signals 100/-102/; the 10 Register Is acti.e high whereas the 10 
Input signals are actlye low. The 10 Register allows the 
.lcroprocessor to read the chlp's SCSI bus address ~hlch ~ould 
nor.ally be strapped In hardware. eits 3-7 ot the 10 Peglster 
~i'l always be zeroes. The 10 Register Is read by actfYatlng CSI 
with .4-.0 • 00101 and then pulsing RO/. . 

4.2.7 INTERRUPT REGISTER 

The Interrupt Register Is an a-bit register that contains th~ 
currert Interru~t(s). Along ~Ith the Auxili.ry Status Registef 
(Reter to Section ~.2.5)~ the Interrupt Peglster can be used bi 
the microprocessor to determine the reason for an Interru~t. 

The Interrupt Register Is a read-only register. It Is read by 
activating CSt ~ith A~-.O • 00011 and then pulsing POI. When the 
Interrupt Register is read, It automatlca.', resets Itself (after 
the.read Is co_plete) and enables the chip to set 8 n~~ 

interrupt. This also .eans that bits In the Auxf 'f.TY Status 
Register that are needed to service the Interrupt may chang@ 
after the Interrupt Register Is read. Therefo~e, ~~en ~~ 
Interrupt occurs, the .Icroprocessor should alwsvs read th~ 
Auxil iary Status Register prior to reaolng the Interrupt 
Register. 

Also, .t . Selected or ~eselected interrupt occurs arter 'ssul~~ 
a comMan4 that .ould nor.ally C8use 8n Interruot, the act of 
reading the Interrupt ~eg'ster prevents the chip fro~ exeeutln~ 
that last com~and issued. This at.oNs the ~Ieroproeessor to 
service"the Selected or Reselected Interrupt prior to oroeeedlnq 
with the other operation. An example of this situation is Wheh 
the microprocessor Issues a com.an~ to seleet a targ~t at about 
the same time another target reseleets the chl~. If the ehl~ 
sees the reselection first, the Microprocessor wi If recelYe an 
Interrupt for the reselectlon, and the chip wltl Igr.ore the 
select command, which would now be invalid since t~e chip Is no~ 
logically connected on tne SCSI bus to another ~evlee. 

IndlYidual Interrupt conditions are defined below. ~ote that for 
a" cases, an interrupt condition Is on when the corresDondln~ 
bit Is a one (1) and off when zero (0). 
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FUNCTIONAL DEFINITION 
SCSI INTERFACE CHIP 
--~-------.------.------.-------~-.-.~-------.--~------~-----~~-----~~. 
't.O REGISTERS 
4.Z.7 INTERRUPT REGISTER 
._4 __ ._ •. ___ ~ ___________ .. _._~ ____ . _______________ ~~ ____________________ ~ __ 

BIT 7 6 3 z 1 o 
+~-~+~~~~~+~~~+~~+~-~+~-+~~+ 

• • • • : X : : X : 
+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+ 

Bit 6 

Bit" 

Sit 3 

a it Z 

• • • • • • 

• • 

+----Functlon Co~p'ete 
+--------8us Service 

+------------Oisconnected 
+----------------Selected 

: +------------------------(Not Used) 
+----------------------------Invalld Command 

InYalid 
COIII.and 

Reselected. 

Selected· 

~isconnected 

~hen on (1), this bit indicates that the 
I as teo IU' and loa de din tot h e C 0 IInu n d 
Register is not valid. Refer to ~ectlon 
S.o, CO~MANOS, for In~8fld command 
I nforl1at Ion. 

This Interrupt wi If be on ell "'nen \."~ 
chip has been reselected by a~other SCSI 
device. After settIng this Interrupt, 
the chip is logically connected to the 
bus in the Initiator role and Is .a'ti~~ 
ror the target to send REO or disconnect 
froll the bus. 

This interrupt will be on {l} when tt,! 
chip has been selected by another SCSI 
device. 

Arter setting this Interrupt, the chip Is 
logically connected to the bus In the 
target role and Is waiting for a cOMmand 
to be loaded into the Co~mand ~eglster. 

• Th e chi P Ii I I I t) e come s e Ie c ted 
(reselected) only If t~e 10 data byte 
put on the SCSI bus during the 
selection (reselectlon) p~aSe has g001 
parity and not more than one 10 bit 
other than the chip's IO Is on. 

This interrupt will be set on (ll wI-
the chip js connected to t~e bus In 
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Bit 1 

Bit 0 

Bus Service· 

Function 
Co.plete 

Initiator role and tne target 
or when the chip is executing 
RESELECT co •• ana I~d the 
device does not respo~d. 

disconnects 
a SEllECT or 
destlnttlon 

When the chip is logically connected to 
the bus In t~e Initiator rote, this btt 
wi II be set on (1) whenever the target 
senas a REO "hich the chip cannot 
auto.atically handle. This happens when 
the ~Irst REO tor a connection Is 
received ~r when the chip Is exeeutlAg a 
TRANSFER INFO or TRANSFER PAD co.mand and 
either the transfer counter Is zero or 
the target changes the Information phas~ 
type. When t~e chip Is logically· 
connected in the target role, this bit 
Mill be set 0" (1), _henever the 
Initiator asserts ATN. W~en Indicating 
ITN, the Bus Service interruDt may OCCUr 
by itself, ~Ith a Selected interrupt, or 
with a Function Co~ptete Interruot. 

When on (1), t~ts bit indicates that the 
last Interrupting co •• and hts co.oleted. 
It Is the norMsl successful eOMoletl~n 
Interrupt for the SEtECT com.afid~~ 
RESELECT, the RECEIVE cOMmands, and the 
SEND cos.ends. During any of the RECEIVE 
cOMmands, It Is set on, along with t!'>e 
Parity Error bit In the Auxiliary 
~eglster, as soon as a parltv error ~s 
detected. A Sus Servtce Interrupt ffi~Y 
also occur sl .. ultaneously Nith the 
Function Complete If an ATM signal Nas 
activated during a SE~O or a R~C~IVE 
cOllu.and. 



4-10 
82/n7/24 

FUNCTIONAlOEFINITICN 
SCSI INTERFACE CHIP PIN: 348-0010342 Rev.! 

't.0 REGISTERS 
4.2.8 SOURCE 10 REGISTER 
.-.----------... --.-------~--.-.-------~.--------~-~-----~----~----~-----~-

4.2.8 SOuRCE 10 REGISTER 

The Source 10 Register Is an eight bit reid only register which 
contains the three bit encoded 10 of the last devlce which 
selected or reselected the chip. Follewlng' is the format of the 
Source 10 Register 2 

BIT 7 6 3 2 1 o 
+---+~~---+---+-~+~-~---+--~+ 

: SO:O:O:O: ; 
+-.~+~-+~--+~--+---:---+---+~-: 

• • .. 
• • • 

+--.. --+ ...... .-... .. + 
• • 
+--------Source 10 

+.-.-~ ......... -.-.-------.--.... --------....... - I 0 Val I d 

The Ie Valid bIt indlcate~ that the source device placed its own 
10 bit on the SCSl bus during the Selection ~hase and therefore 
the chip has encoded that 10 and placed It in bits 2-0. This 
inforsatlon feaains valid until the chip disconnects 'Tom the 
SCSI bus. 

The lIicroprocessor may read the Source ID ~egister by actlvatillg 
CSI ~Ith .4-.0 • uOlll and issuing an ROI puis!. Note' a'te~ 
reset and Self diagnostics the Source 10 Register contaIns all 
zeroes. 

4.2.9 OI~GNCSTIC STATuS REGISTER 

The CJagnostlc Status Pegl~ter is an 8-blt read-only re~'ster 
which indicates the result of s~lf~dlag"ostlcs and the fast 
diagnostic co~.and Issued to the chip. The rormat or the 
Oiagncstic Status ~egJster is shONn beloNt 

BIT 7 5 3 2 1 o 
+~--~~~~+~~-+~~~+~-~+-~-+~~+---+ 
• I •• I. I • • • •• •••• 
+-.-:--~+-~~--+---:~-~+---+---: : +~-~--~--~----+-----+-~---+ 

+--------Selr-Olagnosttc Status 
+----------------------Oiagnostic Co~mand Status 

+--------------------------------SeJf-Dlagnostlc Complete 
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4.2.9 DIAGNOSTIC STATUS REGISTER 
---.-~----.--.----~----.------------------------~---~.---~--------~---~~-

jll.u~~.tll_~.D1uAS1..!!.U~~ 

~l1_~~J_:~~nlDS 
ococ :(Not used) 
0001 :Turnaround 
OOlC :Turnaround 
0011 :Turnaround 
0100 ~Turnaround 
0101 :(Not Used) 
Oll;CI :(Not Used) 
0111 :CNot Used) 
1000 :(Not Used) 
1001 :(Not Used) 
1010 :(Not Used) 
lvll =(Not Used) 
1100 :(Not Used) 
110l :(Not Used) 
1110 :(Not Used) 
1111 : (Not Used) 

Hiscornpare 
Miscolllpare 
Good Parity 
Bad Parity 

~£1!:Ql£~o~~l~_~1A!~ 

~11_ ~J~_~~~D1Dg 
000 :Successful Completion 
001 :Unconditional Branch ~al'ed 
010 :Oata Register Fu" Falted 
all :lnitial Conditions Incorrect 
100 :Inltial Co~~and Bits Incorrect 
101 : Diagnostic Flag Fa! fed 
11~ :Oata Turnaround Fat ted 
111 : (Not Used) 

Bit 7 • 1 indicates that self-diagnostics have been eo.~letede 
Notel A reset lIIllI clear bits 6-~ If possible. After a reset to 
the chip, the .icroprocessor should Make sure that the O!agnostlc 
Status Register contains the following pattern before attempting 
any com.8ndsl 10000000. Th·ls code indicates self-diagnostics are 
co~plete and no errors were detected. After 8 dl9gnostlc command 
has been executed, bits 6-3 will contain the resulting status but 
bit 7 and bits 2-0 Ife not affected. 

The .icroprocessor may read the Diagnostic Status ~egister b~ 

activating CSI with A4-AO • 01001 and issuing a ROI pulse. 

If an error is aetected during self-dlagnQstlcs, the prapar 
status is loaded into the Diagnostic Status Register and the chlr 
halts until a Reset command or the Reset signal Is asserted o 

Follohing is an explanation of the Individual $elf-O{agnostie 
Status codes I 

000 Successful completion. The c~l~ executed all 
self-diagnostics following a reset and detected no 
et'rors. 

001 Unconditional Branch Failed. The chip internal 
sequencer atte~pted an unconditional branch 3Md 
failed to reach the desired adoress. 

010 Data Register Full Failed. The chip atteftloted to set 
and reset the Data Reg Ister Full status bl t If' the 
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Auxiliary Status Register and failed. 

011 Initial Conditions Incorrect. The chip ~etected one 
of its internal Initla' condltions In the wTong 
state. 

100 Inltlaf Co~~and Bits Incorrect. The chJ~ tested bits 
6.4,211 and 0 or the com.and register and. round at 
least one that ~as not zero after reset. 

lGl Diagnostic Flag Failed. The chip failed In Its 
attellpt to set and reset Its Internal diagnostic 
flag. 

110 Data Turnaround Failed. Curing self-d' agnostics the 
chip attempts to flush several bytes of data throug~ 
Its Internal data paths. It also attempts to Jet and 
reset the Parity Error bit In the Auxiliary status 
Register. This status Indicates that one of these 
o p er a t I on s f a I led. 

~hen 8 diagnostic co.~and is Issued to t~e chip, the ehlo 
attempt to perfor~ the function, load a status Into bits ~-6, _ J 
initiate a Function Complete Interrupt. 

~.2.1' TRANSFER COUNTE~ 

The Transfer Counter Is a Z~-bit register/counter that's used by 
the chip for SEND, 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 read. To wrfte to (read froM) the Transfer Counter, 
CSI is activated with A~-AO selecting a byte and the~ pulsing WR/ 
(RO/). The three bytes are selected by Alt-AO as shown beto~. 

o 
o 
o 

1 
1 
1 

1 
1 
1 

o 
o 
1 

o 
1 
o 

~ost Stgnificant Byte 
I1lddle Byte 
Least Significant Byte 

For SEND, RECEIVE, and TRANSFE~ commands .Ith sl~qle-byte not 
soeclfied, the Transfer Counter s~eclfles to the chIp the :'I!3Xi.1l\Jm 

number of bytes to be sent or received before interrupting. The 
Transfer Counter must be loaded prior to i$sulng the comm~~ 
~hen single-01te is s~eciried, the chip refther uses ~or aI' 
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the Transfer Counter. To facilitate servicing Interrupts for 
co.mards that use the Transfer Counter, a bit Is provided in the 
l~xll lary Status Register to indicate when the Transl'ef' Countef 
is zero. 

For SELECT and RESELECT commands the Transfer' Counter specifies 
the nu.ber 01' tlllle Intervals. that the chip -.( tI walt before 
automatically aborting the command due to no response CPSY) fro~ 
the ~estlnation device. The Transfer Counter must be loaded 
prior to Issuing the command. If the Transfer Counter I~ 1o~ded 

• i t h a I' Z e roe s # the t I • e-O uti 0 9 I c i nth e chi p w I I I bed 1 sa b I e d_ 
and the chip wi II not automatically abort the command due to nQ 
response. 

• Each tlllle interval Is equal to 1024 periods of the elK In~ut. 
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This section defines co~mand for~8t, types, eodes, and 
operation. Commands are given to the chip by loaolng the Com~and 
~egtster. Operation of the Com~and Register Is explained in 
Section It.2.2. 

The bits of the CO_Mend ~eglster are defined as fol tows. 

BIT 7 5 3 2 1 o 
+~~~~+~~~+~~+-~-+--~+~~+~-+ 

: : :0: : :: : 
+~-+-+-+-+-++--+---+---+---+--++ 

SIt1 

Bit 6 

• • • • 
• • • 1 + ...... ------+-----.......... + 

+----------- Command Code +----------------------- Reserved (Must be zero) +--------------------------- Single eyte Tr!nsfer 
+-~...,...-.--..-------.......... -...-.--......-.---- C Ii A Mo de 

DIU /'lode 

Single Byte 
Transfer 

" 

This bit is applicable only for co~m~nds 
that use the Oata ~egfster. ~h~n this 
bit Is on (I), It Indicates th!t data 
ifill be transferred to (from) the I)ata 
Register using the O~A Signals QREO and 
OACK/. When it Is orr (0), the 
~icroprocessor must monitor the state of 
the Cata ~egfster Full bit In the 
Auxiliary Status Register and, when it is 
In the proper state, transfer data by 
using the a~proprlate fnput/out~ut 
cOla.and. 

When on (1), this bit Indicates that only 
one byte of data Is to be transferred for 
this command. The Transfer Counter wi I I 
not be used or altered by the chip. 
Therefore, fer com~on single byte =ess~~e 
and status transfers, t~e Transf 
Counter does not need to be loaded ~r 
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Sit 5 Reserved 

Sits 0-4 COII.and 
Code 

to issuing a command .Ith this bit set. 
When this bit is off (0), the Transfer 
Counter is used by the ch I p to determ i ne 
the length of the transfer for the 
cOli_and. 

This bit is not used and should be 81~8YS 
progra.med off (Ol. 

These bits s~eclfy the co~.and to be 
executed by t~e chip. ComMand codes are 
specified In Section 5.4~ COM~8nd 
Susmary. Definitions for each command 
are In Section 5.5, CQ~~and DefinItions. 

There are tMO types of co •• ands, I.mediate and interruptin~. ll' 
except one of the imcedlate cO_mands eause I •• edlate Tesults, 
_ithln three clock cycles from the time the ComMand Qegtster Is 
loaded. The Pause Co_.a~d Is the exception and Is explained In 
section 5.5.3. Interrupting commands do not result In immediate 
actlon8 Their coaptetlon is alMays flagged b} an lnt@rrupt. 

Command coaes 00000 - 00100 specify 'mmedlate commands. Com_and 
cooes 00101 00111 are reserved for aore Immediate type 
com.ards. If I.5sued. the chip .. II & Ignore these resefYed codes. 
COMmand Codes OlO~O - 10101 specify Interrupting com~ands. When 
one of these COCes Is loaded Into the Command Register, a second 
interrupting co~.and code should not be loaded untl I after the 
interrupt has occurred for the first com_end. ~OMeyer, an 
Immediate type command say be loaded before the Interrupt for an 
interrupting command occurs. Co~.and cooes 10110 11111 are 
reser~ed for sore interrupt causing cor-•• nas. If these reserved 
codes are issued, the chip Mill res~ond Mlth an Inva'1d Command 
interrupt. 

The user of the chip can be in one of three states at any 
particular times disconnected, connected as an inlttator, or 
connectec as a target. Co •• ands are valid only in sDecl~led 
states. If 8" Immediate comtnand is Issued in an If'lvatld stat~ or 
a reserved immediate command code is issued, the chip wi II H"'Iore 
the command. If an Interrupting commaf'ld Is Issued tn an invalid 
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state or a reserved Interrupting cOM.and 
Invalid Command Interrupt will result. 

code '1 s 1 ssued, an 
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Be10,. Is a sy"nury that lists all eOlDmands. 
tollo"lng abbreviations are used. 

In the table the 

INT • Inte~rupting 
1MH • hlmedi ate 

o • Olsconnectea 
I • Connected as Tnltlator 
T • Connected as Target 

V A.L t 0 
COM~A~O USER 
CODE COHMAND TYPE STlTES 

O.OO~O th i p Reset 1M" D, I, 1 
00001 Disconnect • I,T • 
IiC010 Pause • O,T , 
00011 Set ATN • 1 • 
00100 Message Accepted • T • 
OOlCl Chip Disable • O,I,T • 
00110 t 
00111 ·V 
01000 Select W/ATN nIT 0 
01001 Select WIO ATM • D • 

'ulO10 Reselect • 0 • 
01011 Diagnostic Oata Turnaround t 0 • 
011tOO Receive COlllland • T • 
01101 Receive Data • T • 
Oll10 Receive P'les sa ge Out • T • 
01111 Receive Unspecified Info Out • T • 
10000 Send Status I T • 
10COl Send Data t T • 
10010 Send Message In T 
10011 Send Unspecified Info In • T • 
lOlCC Transfer Info • ! • 
10101 Transfer Paa t T • 
10110 I • 
1,0111 • • 
11000 - l11ll V 
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5.5.1 CHIP ~EseT 

Chip Peset i.mediately stops any chip operation and resets all 
registers_ counters, etc. on the chip. It performs the same 
operation as the hardware "Reset" input (reference SectIon 2.1). 

5.5.2 DISCONNECT 

Upon receipt of this eo~m3nd, the chip ~~~edlately refeases all 
SCSI bus signals and returns to a disconnected idle state. For 
the Target role, this is the nor~al ~ethod of disconnecting from 
the bus ~hen a transfer is complete. For the Initiator role, 
Olsconnect may be used to release the bus signals as 1 result of 
a tJmeout condition. In this case, the chip Ignores the Target 
and Is left 1n the disconnected state. When in the dlsconnect~d 
state_ it Is not ~al.d to Issue a Olsconnect Command. !r tSSU$rlo 

the chip NI II ignore the co_mand. 

5.5.3 PAUSE 

Pause Is an i.~edlate co~mand that's yal id In the dl$c~nnected 
state ar ~hen logically connected to the bus in the target rale. 
It Is not valid ~hen connected as an initiator. 

When connected as a Target, the Pause com~and provides a .e~ns Qf 

halting 8 SEND or RECEIVe command without having to walt for the 
transfer to complete. When Pause is Issued, it i~medJately sets 
a flag in the chip. Within one byte transfer cycle, the chip 
recognizes the flag, aborts the SENO or RECEIVE ooer3tt~n, and 
then sets the Paused status bit in the Auxi Ilary Status 
Register. At this time, the chip Is stll I connected to the bus 
An the target role, and it Is ~altjng for another command. 

The PAUSE command stops the SEND or ~cCEIVE command i~ an ordp.rly 
~anner leaVing the Transfer Counter In a valid state that 
IndIcates the re~8inlng number of bytes to be transferred. llso 
no REQ or ACX Is asserted on the bus and no data Is left Tn the 
chip ~aitjng to be transferred. An operation that is paused can 
be resumed, if desired, simply by reloading the orIginal com~and 
into the Command Register. Note that after I$sulng a ?AUS; ~hl Ie 
executing a SEND or RECEIVE, it Is necessary to contln 
transferring data with the chip until the Paused status bIt 
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----------~-------------------------------------~------~------~~-----------
set or an Interrupt occurs. 

When in the disconnected state, Pause ~ay be issued to abort a 
SELECT or RESELECT co~.and. After a SELECT or RESELECT co~~a"d 
is jssued and befo~e an Interrupt occurs* a Pause co~~and may be 
issued to abort the operation. The Pause command Im~edletely 
sets a flag within the chip. If the chip has not yet won 
arbitration, it sets the Paused auxiliary status btt and then 
~alts In the dlscgnnected state for another command. If the chip 
has ~cn arbitration, It releases the bus by droppIng the: 2 10 
bits with SELOUT on for a .inimum of lOOus, checks for no aSYIN, 
and then releases the bus. After this procedure, It sets the 
Paused auxiliary status bit and waits for ~nother cOM~and In the 
disconnected state. 

Since Pause Is an i •• edlate co •• and, it does not cause en 
Interrupt. As previously stated, the chip sets the Paused status 
bit t~ signify that it has been executed. It Is noted, however, 
that if an interrupt causing event occurs before the chip sees 
tht pause flag setl tne chip will set the tnterru~t. In thIs 
ease, the Paused status bit wil' not be set by the chip either 
before or after the Interrupt. In a.1 cases, an Interrupt 
eauslrg ewent will take precedence o~er Pause. FOT exa.~le~ In 
the target role if ATN is on when Pause Is Issued, 8 ~us Service 
Interrupt witl occur and the Paused status bit wilt not be set. 

If the P.use com.and is Issued when the chip Is Id'le, wattlng for 
a cO~~3nd, the Paused status bit ~II' be set by the e~i~~ 

5.5.4 SET AT~ 

The Set ATN Com~and causes ATN to be asserted Im.edlatety if the 
chip Is connected as an Initiator. T~i$ co.mand is Invalid and 
Ignored if lssued ~hen the chip is disconnected or Is operating 
in a Target Role. The 'TN signal is de-asserted in a ~essaqe Out 
phase when the transfer count beco~es zero or one byte has been 
transferred (In a one-byte transfer co •• and) during the execution 
of a Transfer Info command. 

The c~ip auto.,tical1y sets ATN in t~o cases1 

1. It a Seiect w/~TN coa.and Is Issued and Arbltratlon Is won. 
2. If a parity error Is detected on an 'n~ut byte during 

execution of a Transfer Info Co •• and. 
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5.5.5 MESSAGE ACCEPTED 

The ~essage Accepted co •• and is an ' •• edlate co •• and that Is 
valid on'~ when connected as an Initiator. It is used after a 
Transfer Inl'o or Pad, during which a l!essage Is input, to 
Indicate to the chip that ACK can be deasserted for the last 
byte. 

When an initiator reeeives a _essage, a Transfer co.~and is 
used. It. the transfer is an Input and the infor",atlon Is a 
_essig. (I1SG • 1), the chip Interrupts atter recelylng the last 
byte ~Ith a Function Complete interrupt. For this one speeial 
case, the chip also leaves ACK asserted on the bus. By 
Interrupting and leaving ACK asserted, the chip gives the 
.lcroprocessor a chance to interpret the message and set ATM 
prior to ACK being deasserted. This allows the chip to property 
request a Message Out phase If the initiator wa~ts to send a 
·~eject ~ess.ge· messa~e to the target. 

Messaga Accepted must always be Issued after a Transfer Info for 
a Message In phase, whether or not Set ATN Is issued, to have the 
chip dea5sert ACK. If the Initiator wants to reject the ~eSS3 
Set ATN would be Issued first followed by Message Acee~ted. 
the .essage is not to be rejected, only ~essage Accepted Is 
Issued. Note, that until Message Accepted Is issued. the targ~t 
-.111 not send another Rca since ACK Is stili asserted. 

'.5.6 CHIP DISABLE 

Chip Clsable ' •• ediately stops all chip operations and lo~lca1ly 
disconnects it fran. the circuit. All outputs wlH be placed In a 
high l.pedance state and the chip will not respond to any 
cOlllunds (other than Chip Reset). The chip will also not respond 
to any actlYlty on the SCSl Bus. The only way· to exIt this 
condition Is to activate the Reset input signal or issue a Chip 
Reset cOII.and. 

5.5.7 SELECT ~/ATM 

This command causes the chip to attempt to select a Target. It 
•• y only be used ir the microprocessor is in the d(scon"ect~d 
state. Any atte!llpt to Issue this cOlllllund at another tTllte .,., I' 
resutt In an Invalid Coftlllland Interrupt. Before issuing this 
cOlllmand the microprocessor must load the transfer cou"ter ('er a 
tl.eout on the Target's response. ThIs vatue Is COIII~ut 
according to tne formula below: 
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Desired Tlflleout 
Transfer Count • -------------------

(102.4)X(CloCk Period) 

~r.ere Desired Ti~eout and Clock Period are tn the same 
units (e$g. seconds). 

NOTE: A special case e~tsts w~en the transfer counter 
Is loaded ~lth zero. In this case, the tImeout 
is disabled and the chip will \utt Indeffnltely 
for a res~onse fro~ the Target. 

The .icroprocessor must also load the Destination ID regIster 
with the 3-blt code of the Target to be selected before (ssuing 
the Select w/ATN com_and. 

When the chip detects the Select w/ATN cO~.8nd, It 
atte~pting to arbitrate for contra' of the SCSI bus. 
t'.e curing arbitration the chip beco~es selected or 
the Select ~/ATN command Is aborted and forgotten 
~ill Interrupt -.ith one of the follo .. ing conditions: 

1. Selected 
2.. Selected and Bus Service 
3. Reselected 

beg t ns by 
IT, at any 

reselec.ted, 
and the chip 

If artltration is ~on, the chip places the SCSI bus In the 
selection phase ~ith ATN asserted and using the Destination 10 
register to identify the desired Target. At the same tl~e, the 
chip begins a ti~er basea on the v81ue co.~uted above. If the 
Target does not respond Nithin the ti~eout ~erlod, the chip Mitt 
disconnect fro_ tne bus and Interrupt "Ith Disconnected Interrupt 
status. (Notel the ~lcroprocessor should never monitor the 
Transfer Counter Zero bit in the Auxiliary status Reqister to 
deter~ine .hen a timeout has occurred.) If the Target responds 
Nithln the allotted ti~e. the chip will interrupt with Function 
Complete status. Control of the SCSI bus then belongs to the 
selected Target and after the lnte~rupt status has been read, 
another interrupt may occur indicating eIther that the Target 
disconnected or Is requesting a transfer. 

If the tl.eout Is disablea and the target does not res~ond or If 
arbitration is not won, the only ~ay to abort the Select MfATN 
eo~mand is to issue the Pause command. After the oause command 
Is issued, it Is stili possible that the "function Complete" or 
"Disconnected" Interrupts may occur. This h8~pens If one of the 
interrupts get set before the chip detects the Pause command or 
if the Target responds ~hile the chip Is sequencing o~f the SCSI 
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bus In a ti_eout condition. If the chip does not set elther 
I n t err u p t " i t w I I I set the t P a us ed' bit I nth e A u xl' J at '1 S tat u s 
register. If the .Icroprocessor detects this bit after Issuing' 
the Pause co~mand" then It Is assured that the chip aborted the 
Select w/ATN and no connection exists. 

5.5.8 SELECT W/O ATN 

The Select ~/o ATM com~and is Identical to the Select w/ATN 
except that the ATM signal I.s not asserted during the Selection 
Phase .. 

5.S.9 RES ELECT 

This command causes the chip to attempt to resetect an 
Initiator. It may only be used if the microprocessor (s In the 
disconnected state. Any atteMpt to issue this co~~and at another 
tl~e kltl result in an Invalid Co~mand interrupt. ee~ore Issuing 
this cosmand the microprocessor ~ust load the transfer coun~· 

for a timeout on the Initiator's response. This valu, 
cOMputed according to the for~u'a belo~: 

Desired Timeout 
Transfer Count • -------------------

(lOZ4)X(Clock Period) 

whete Desired Timeout and Clock Period a~e In the sa~e 
units (e.g." seeonos). 

NaTEs 1 speclat case exists when the transfer counter 
is loaded with zero. In this case, t~e tJ~eout 
is disabled and the chip wi II walt lndeflnitely 
for a response fro. the Inlt •• tor. 

The microprocessor must also load the Oestinatlon IO register 
with the 3-blt code of the Initiator to be resefected before 
issuing the Reselect com~a"d. 

When the chl~ detects the Reselect command, it begins by 
attempting to arbitrate for control of the SCSI bus. If at any 
time Quring arbitration, the chip beco=es s!lected or reselected, 
the Reselect command is aborted and forgotten and the chip wi II 
interrupt ~jth one of the following conditions: 
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1. Selected 
2. Selected and Pus Service 
3. Reselected 

If arbitration is won, the chip places the SCSI bus In the 
Reselectlon Phase using the Destination 10 register to Identify 
the desired Initiator. At the same time, the chip begins a tiMer 
based on the value co.puted above. If the Initiator does not 
respond ~ithln the ti.eout period, the chip _III dtseonrect rro~ 
the bus and interrupt with Olsconnected interrupt status. CNotez 
the microprocessor should never .onitor the Transfer Counter Zero 
bit; in the Auxiliary Status register to deteraine Nhen a tl~eout 
has occ~rred.) If the Initiator responds Mithln the al'otted 
time, the chip _I I I Interrupt ~ith Function Co.plete status. T~e 
chip (acting as the Target) is then In control of the SCSI bu~, 
and Malts for the Interrupt ~eglster to be Teed by t~e 
microprocessor. After It has been read, the chip Matts for a 
command fro. the microprocessor or ATN fro. the InitIator. If 
the ATN occurs, the chip Mill set the !us Service Interrupt. 
This Interrupt may happen t~medlately after a commend has heen 
issued due to internal tieing. In this ease, the c~lp Malts for 
the Interrupt Register to be read and the command is 19norea. 
The chip then Malts for a ne~ com.and.-

It the tl~eout i~ disabled and the Initiator does not respond or 
if arbitration is not ~on, the onty ~ay to abort the ~ese'ect 
command is to Issue the Pause com.and. Art~r the Pause co.mand 
Is Issued, it is stl1t possible that the function Comptete or 
DlscQ~nect Interrupts may occur. This happens If one of t~e 
interrupts get set before the chip detects the P~use Com~8nd or 
if the Initiator responds while the chip Is sequencing otf the 
SCSI bus In a tl~eout condition. If the chip does not set either 
interrupt, it wilt set the Paused bit in the luxl'lary Status 
register. If the microprocessor detects this bit after IssulnQ 
the Pause com~and, then it Is aSsured that the chip aborted the 
Rese&ect and no connection exists. 

S.5.1~ DIAGNOSTIC DATA TU~HAROUND 

This Interrupting command causes the chip to attempt to turn a 
data byte arouna through Its internal cata paths. Wren t~e 
commana is loaded into the Co_mand ~eglster the Oata ~eg'ster 
Full bit is reset, after Mhlch the microprocessor writes one byte 
Into -the Data Register. The chip then moves the byte to anot~er 
register and compares the contents _it~ the Oata ~eglster. The 
byte is then moved to a third register (t~e SCSI output register) 
and good parity is generated If bit b of the command Is off to}; 
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bad parity Is generated If bit 6 is on (1). Finally. the chIp 
moves the byte back to the Oata Register and compares It Mith the 
contents of the second re9lster. Based on these co_parisians and 
parity checking, the chip stores a result Into the Diagnostic 
Status Register and sets the Function Complete 
Interrupt. !!l~ reading the Intecrupt Register, the 
AIIicroprocessor should l;ake sure Data Register Full Is on (1' and 
read the contents of the Data Register if the Data ~eglster Ful' 
bit is not on, then an error naS occurred. Fo"oving Is a I 1st 
of codes ~hich are loaded Into bits 6-3 of the Diagnostic Status 
Register as a result of this command. 

!l.L.bal 

0001 

0010 

0011 

0100 

5.5.11 RECEIVE CO~MAMOS 

Oata Mlsco~pare (Initial) 

Data Misco~pare (Final) 

Good Parity Oetected 

Bad Parity Detected 

The PeceiYe com~ands are interrupting co~~ands that are valId 
only ~hen connected to the bus In the target role. They are used 
Oy a target to receive co~aand, data, and message In'or~atfon 
f1" o. an in i t I a tor. 

The Receive comasnds transfer data; therefore, the ~Ingle 3yte 
Transfer and OMA ~ode bits In the Co~.and Register are vafld for 
these COMmands. If the Single Byte Transfer bit Is off, the 
Transfer Counter must be loaded ~~~ a Receive command is 
Issued to the chip. In this case, tha chip uses the Tran!fer 
Counter to deter~lne the number of bytes to receive. 

~nen a Receive command Is Issued, the chip 1~~ediateCy resets the 
Oata Pegister Ful I auxiliary status bit. T~e chip then drlYes 
the 1/0, CIO, and MSG outputs for the proper Inl'ormatlon phase as 
folloRs • 

.c.Qsm.i..c~_l!£m~ lL.t: t.L~ t!.s..s 
Receive Command 0 1 0 
Rece I ve Oata 0 C 0 
Rece i ve Message Out 0 1 1 
Receive l:n.speclfied Output 0 0 1 
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The chip then proceeds to request and receive the specIfIed 
number of inforeation bytes. The O~A ~ode bit In the eom~and 
deteralnes hOk the chip transfers these bytes froa Its Data 
Register to the mlcroproces~or. 

When a Recelye co •• and is ter.inated_ the chip generates an 
interrupt. The following t~o events can cause tereJnetlon. 

1. The operation cOtllpletes successfu&ly; the Transfer Counter is 
zero. This event results In a Function Complete interrupt 
with the Parity Error auxiliary status bit ott. Tf the 
Initiator activated ATN during the operation, the Sus Service 
interrupt will also be on. 

a. A parity error occurs. The last byte transferred Is the byte 
that caused the error. ThIs event causes a function Complete 
interrupt with the Parity Error auxiliary status bit on. If 
the Initiator activated ATN du~lng the operation, the Bus 
Service Interrupt Mill also be on. 

After any of the Interrupts, the chip Is always left In the 
connected target state. The Transfer Counter indIcates tb~ 
n~.ber of bytes reaalnlng to be transfe~red (zero ,., cO.~llted 
successfully), and the Data Register Is eMPty (the tast byte 
recei.ed is sent to the alcroprocessor). Also, lCK and R~Q are 
inactive on the bus. 

It Is noted that, if a Bus Service interrupt alone occurs a~te~ 
Issuing a Send co •• and, the Initiator activated ATN before the 
chip began executing the co •• and. In this case, the co •• and Is 
Ignored by the chip. 

A Pecefve cotll.and may be stopped prior to an Inte~rupt causing 
event by issuing a Pause co~mand. Operation of the Pause command 
Is explained in Section 5.5.3_ Pluse. In the event the Initiator 
does not or stops responding, the chip Is left In a state wh~re 
it cannot respond to a Pause co ... and. For this case, a 
Disconnect co •• and can be used to abort the command and the 
connection. The Disconnect command Is explained In Seetlon 
5.5.,. 

5.5.12 SENO COMMANDS 

The Send com.ends are Interrupting comma~ds that are valid only 
when connected to the bus in the target role. They are u$ed by a 
target to send status. data. - and message Information to an 
initjator. 
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~_. 5.0 COMMANDS 

i , 
..... 

5.5.l2 SEND COMMANDS 
.---------.---------.. ---.. --.. ---~-------------~-~---~-----~~------.---~-

The Send co~sands transfer data; therefore. the Single ~yte 
Transfer and OMA Mode bits in the Co.mand Register are valId for 
these co •• ands. If the Single Byte Transfer bit is off, the 
Transfer Counter Must be loaded ~~~~ a Send com_and is lssued 
to the chip. In this case, the ehl~ uses the Transfer Counter to 
deterelne the nu~ber of bytes to send. 

~hen I Send com.and Is issued. the chip Jmmedlate'v resets the 
Data Pegister Ful I auxiliary status bit. Therefore, the first 
byte of data for the transfer cannot be put Into the Oata 
Register until ~l~ a Sand com.and Is loaded Into the Com~3nd 
Register. 

In executing a Send co •• and, the chip drtYes the I/O, C/O, and 
MSG outputs for the proper Infor~atJon phase. These tines are 
logically driven for each Send co~~and as shown below. 

~~mm~~~~m~ li~ t~~ ~l~ 

Send Status 1 1 0 
Send Data 1 0 0 
Send ~essage In 1 1 1 
Send Lnspecified Input 1 C 1 

After resetting Data Register Full and driving IIO, C/O, and 
the chip then proceeds to sonltor Data Pegister Fuli. t~ke 

data from the Data Register, and send it to the Initiator. 
OMA Mode bit in the com_and specifies hON the data 1s loaded 
the crip. 

~$G, 

the 
The 

into 

After Interrupting, the chip Is left in the connected target 
state, and ACK and REQ are Inactive on tne cus. When the 
transfer Is co.plete, the chip Interrupts Nith a Function 
Co.ptete interrupt. If the initiator activated ATN during the 
transfer a Bus Service interrupt wi If also be set on by the 
chip. 

It Is noted that, If a Bus Service Interrupt atone occurs a~ter 
issuing a Send cO_Nand, the In! tiator actlyated ATN before the 
chip began axecuting the command. In t~ls case, t~e command Is 
ignored by the chip. 

A Send co.mand may be stopped prior to an Interru~t causing event 
by issuing a Pause co~mand. Operation of the Pause command is 
explained in Section 5.'.3, Pause. In the event the initiator 
does not or stops resoondlng, the chip is left in a state ~~~re 

it cannot respond to a Pause command. ror this case, 
Diseornect com~and can be used to abort the com~and and 
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connection. The Cisconnect command is explained In Section 
5.~.2. 

5.5.1~ T~AhSfER INFO 

The Transfer Info com~8nd 
valid only .hen c~nnected to 
is used by the Initiator for 
SCSI t:us. 

is an interrupting com~!nd that Is 
the bus in the Initiator role. It 
all inforlllS.tlon transfers across the 

A Tral"lsfer Info command is iss'ued by an Initiator In response to 
a Sus Service Interrupt. The Sus Service Interrupt, as eXolalned 
In Section 4.2.7, Is received by the connected initiator upon 
receiving the first REQ from a target or ~hen the chiD terminates 
a previously Issued Transfer Info or Transfer Pad command. It Is 
not valid to issue a Transfer Info command without ~aY(ng a Bus 
Service Interrupt because the target recuests and controls .t, 
transfers. The chip Mf11 only permit one Transfer 1nfo ar 
Transfer Pad per Bus Service interrupt, and If a Transfer Info Is 
Issuec before the first Sus Service interrupt occurs for a 
connection, tt'le chip wi H Issue an Invatld COlllmand fnterruot eyen 
thoug~ it is connected in the initiator rale. 

After an initiator receives a Sus Service lnterruot and prIor to 
Issul~g a Transfer Info command, the riO, CIO, and ~S~ bIts from 
the Auxiliary Status Register (read prior to reading the 
Interrupt Register) should be examined to determine the type of 
inforration phase and direction of transfer reauested by the 
target. The initiator then prepares for t~e transfe~. If th~ 
Singte Eyte Transfer bit is not going to be set In t~e command, 
the Transfer Counter must be loaded prior to Issuing the Tr9nsfer 
Info com.and In order to specify to the chip the ~axlmum number 
of bytes to be transferred. 

When a Transfer Info Is Issued, the chip Immediately resets the 
Oa~a Register Full auxiliary status bit. For this reason, t~e 
first byte of data for an output operation cannot be loaded Into 
tne Data Register until after the co~mand Is loaded Into the 
Comma~d ~eglster. The chip then proceedS _Ith the transfer 
expecting data to be read from (input) or written to (outDut) Its 
Data ~eglster as Indicated by the OMA Mooe bit in the co~mand. 
The ctip automatically detects tnt direction of t~e transfer from 
the 1/0 cit .hich it stores In its Auxiliery Status ~egist~~. 

The ct-Ip continues a transfer until an 
occurs. The follo_ln9 four events 
ter~lnate and Interrup~. 

Interrupt causing event 
_III cause the chlo to 
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1. T~e .axl.u. nu_ber of bytes specified hive been transferred 
and the target activated REa. This event results In ~ Bus 
Service interrupt. Either single byte transfer ~as specified 
or the Transfer Counter is zero as Indicated by a bit In the 
Auxll iar, Status Register. The target ~ay or may not have 
ehanged the infor.atlon phase type. The 1/0, C/O, and ~SG 
bits in the luxi liary Status Register need to be examined at 
the tl_e of the Interrupt to deter.Jne this. 

2. The target changes the infor2atlon phase t,pe befo~e the 
.axi.u.· nUMber or bytes are transferred. This event also 
causes a Bus Service interrupt. The new infor~atlon phase 
can be determined by exa~lnlng the 1/0, C/O, and MSG bits In 
the Auxiliary Status Register. The Transfer Counter can be 
read to deter~ine ho~ ~anJ bytes remained to be tr!nsferred 
~hen the tarqet changed the InforMation phase type. When 
this interrupt occurs for an output transfer, the chip may 
take one _are byte fro~ the ~lcroprocessor than It transfers 
since it Is pref.tehlng; ho~eyer, t~e Transfer Counter stltl 
reflects the number of bytes remaining to be transferred. 

The target releases the bus by 
results 1n a Oisconnected 
interrupt the chIp Is no longer 
In the disconnected state. 

dropping B$Y. This 
Interrupt. 1=0l10"lng 

in the initiator rol!. 

e\ 

thiS 
It is 

~. The last byte of a Message Input phase has been received. 
This event results In a Function COMPlete Interrupt. For 
this case, ACK Is left active on the bus to al'o~ the 
aicroprocessor to Set ATN for the purpose of rejecting the 
aessage. After this inteTrupt is received and t Set ATN 1s 
issued If desired, a Message Acc·epted Must be Issued to tur" 
off ACK for the last byte of the ~essage In phase. 

For Input transfers (1/0. 1), the ch1p checks parIty for each 
byte recei.,ed If the Parity Enable bit in the Control Register Is 
on. When checking parity and a parity erro~ occurs, t~e ehlp 
activates ATN prior to deactivating ACK for the byte that eauses 
the error. It also turns on the Parity Error auxl' lary status 
bit. A parity error, ho~ever, does not result in an Interrupt. 
The chip ~aits for one of the four events listed aboy! before 
Interrupting. Therefore, the Parity ETror aUJiliary status bit 
shOUld be exa~ined when servicing any interrupt after Issuinq a 
Transfer Info command for an Input transfer. 

Ir ATN is set on by the chip, either because of a parity error or 
b e c a use a SET A TN C 0 I'lUl and i sis sue c, t ,.. eAT N ,iii" r e "" a I" 0 n u ,., 
the end of the connection or untll a control message out 
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transferred. Therefore, during each cycle of a Transfer Tnfo 
o~eratlon for output, the chip checks for a sessa;e phase (C/O • 
1, HSG • l) and either sIngle byte transfer specified or the 
Transfer Counter being zero. If these conditions exIst, the chip 
turns off ATNprior to aetlvatlng ACK for the last byte of the 
control _essage. 

AS pre1iously stated, a Transfer Info nor~ally terminates wtth an 
interrupt. If a Transfer Info co.sand .ust be aborted, possibly 
because of a timeout violation, eIther a CHIP RfSEi or a 
DISCONNECT co~~and ean be used. (~efer to Sections 5.5.1 and 
5.5.2, respectiYely.) It Is noted, however, that although these 
eommards ~ill foree the ehlp Into a logically dlsconneeted state, 
the target devlee Is left on the bus. A SCSI bus reset, Nhfch is 
not a ehip function, is the only wayan Initiator ean force a 
target to disconnect. 

~.5.1~ TRANSFER PAD 

The Transfer Pad com.and is an inteTrupting co.~and that Is valid 
only when eonneeted to the bus In the Initiator role. It Is just 
like the Transfer Info cO •• and (Section 5.5.11) exceot that the 
data transferred betMeen the chip and t~e _lcroprocessor bus Is 
different. 

Transfer Pad can be used by an Initiator to continue handshaking 
with a target without giving data to or taking data from the 
ehip. The chip operates In the saMe manner as it does for a 
Transfer Info except that for output transfers It takes onty one 
byte of data from the microprocessor and then sends that S!Me 
byte repeatedly until the transfer terminates. ~or tnput 
transfers It accepts data from the SCSI bus but does not eheek 
parlt) or send It to the microprocessor. Even though data Is not 
exchangea ~ith the microprocessor bus, the Transfer Counter Is 
stil I used by the chip so that a =axi.um nu~ber of pad bytes can 
be specified. 

Protoeol for using a Transfer Pad is t~e same as t~e protocol for 
a Transfer Info except that the O~A Hode bit has signifIcance 
only for output transfers. The Transfer Pad terminates upon the 
same four eYents tnat cause a Transfer Info to ter~ln~te. Also 
similar to Transfer Info, C~IP RESET and DISCONNECT can be used 
to abort the command. 
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6.1 ,Sll.fillmi 

If t~e Select Enable bit In the Control Register is on_ the chip 
~ay be selected by another SCSI device to be a target for an IIC 
operation. Selection occurs In the chip only If ~ELCUT • o. 
SELIN • 1, aSYIN • 0, 1/0 • 0, the chip's 10 bit is asserted by 
the selecting de~fce on the data bus, no more than one other 10 
bit (the inltlator's> Is asserted on the data bus, and data bus 
parity Is good •. 

When aJI or these conditions exist, the chip is selected. It 
the n en cod est h e J nit I a tor • s lOan d loa d s it J n tot he Sou r c e I 0 
Register. The chip also detects ~hether or not the fnlti~·-p 
asserted Its 10 during selection and eit~er sets or resets th 
Va1id bit in the Source 10 Register. 

The chip then activates aSYCUT, ~~Its for SELIN to turn off, and 
proceeds to take one of the following actions as a result or 
being selected: 

1. If ATN Is not asserted by the InJtlator during seleetionp the 
chip generates a Selected Interrupt Indicating that the, chip 
is connected as a target. 

,. If ATN Is asserted, the chip simUltaneously ge"er~tes 
Selected and Sus Service interrupts indicating that the chip 
is connected as a target and ATN is asserted. 

6., .8.fS.fl.ftl1~ 

If the ReseJect Enable bit In the Contro' Pe~lstef' Is on, t"'e 
chip ~ay be reselacted by a SCSI target device. Q~seleetJon 

occurs In the chip only If SElOUT • 0, SELIN • 1, eSYI~ • 0, T/O 
• 1, the chip's 10 bit and the target's 10 bit are asserted by 
the target on the data bus, no other 10 bits are assert~d, and 
data cus paritJ is good. 
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When al I of these condItions exist, the chip is reselected. It 
then encodes the target's 10 and loads I t into the $ourct> 10 
Register. The chip also sets the 10 Valid bit in tMe Source 10 
Register. 

The chip then asserts BSYOUT and waits for SELIN to be deasserted 
by the target. When the chip detects SELIN • 0, it deasserts 
BSYOUT and then generates a Reselected Interrupt. 

Res e I ec t ion i s now 
initiator state. 

, 
complete and the chip is In the connected 
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TI.in9 requirements must be .et over the operating tem~erature (0 
70 C) and voltage (~.75 - 5.25 V) ranges. loading ~or all 

output signals except OBENI ~s assumed to be four ION-poNer 
Schottky Inputs including 50 pF capacitance. Loadfng for OBENI 
Is assumed to be ten low-poNer Schottky inputs Including 100pF 
capac i tance. 

7.1.1 eLl< 

I elK 

:tcp :C1.0CI< PERIOD 

:tel :eLCCK lOw 

: 100 

: .45TC?: 

: 2<10 ~ NS 

:.55TC?: 

• , 
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7.1.2 RESET 

RST 
------,JIE--: tRST~~~_ 

ttRST lRESET PULSE WIDTH : 100: • • HS 
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7.0 EXTERNAL CHIP TI~ING 
7.1.3 I1PU IiRITE 

• 

-.---------.------.-.~--.--.------~.--------------~--------.-------.~----
7.1.3 /l'!PU WRITE 

'CSI,A0-A3 ~. 1( 
~TfA-S-w~IE--~-----------------r~~-rtA~H~W~~\~--------

:;:07 'i!E!E---twR----1~1 t~;:Y=-l-
_----r,>t __ 1< 

~ tow----:~"'"'! J' t:lHW 

:tAS\I/ :AOORESS SET-UP TIME 0: : NS 

:tOii :OATA-TO-WRI HIGH : 50: : NS 

:t.lHW :AODRESS HOLD TIME 0: : NS 

aOHW :OATA HOLD TIME : ZO: : NS 

• • 
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7.0 EXTERNAL CHIP T1MING 
7.1.4 /IIPU READ 
---------------------~-------~--------.~--~-.~-------~~~~--~~-~-------~~~~-

I 
l 

7.1.4 MPU READ 

CSI,AO-A3 ~X . 
~tASRtEiE----tRD--~==:;:!AHRiJ '---

ROI r- -Yr- t RCY o:.h--

--~L~~t-DR---,:d ~ tDHR~--OO-D7 

:tASR 

:tDR 

:tAHR 

:tRCY 

:ADDRESS SET-UP 
:TI"E TO ROI 

IROI TO DATA 

:ADDRESS HOLD TIME 

0: 

0: 

:ROI OFF TO ROI OR WRI ON:125: 

• • 
; ~S 

: 90: tiS 

: NS 

1 tiS 

t • , 
• 
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\.._. 7.0 eXTERNAL CHIP TIMING 
7.1.5 OI1A .RITE ..... I/ItI • ., ... ., ............... __ -..... ____ .. .. ___ • __ • __ .. _ .. __ • ____________ ......... ____ .. __ ............. __ 

DREQ 

WRI 

\~--------------~ 
\r-to~Ral~ 

_____ b..;...;;._t,;.,;D;..;C;....,.W.4.""":___ ~ .. t ~oc C 
1: tWR ~(I 

DACKI 

00-D7 >t II V--------------- I-E==tOW--Sl>t ~ 

+...-................... _. ,... -------.....-, ... _ .... --.+.-.-... + ------+ ........ +-------+ 
:NAI1E : 0 E SC R I PT I ON 

:tOCRCL :OAC~/ TO OREO LO~ .0 : 
+-~-----+-------..-..--.-......----.. .....--..+ -----+ .-.-.-+~+ ... -----+ 
:tOCw 

:tilOC 

lOACK/ TO WRI 

t'iRI HIGH TO 
:OACKI HIGH 

0: 

0: 

• , : NS 

: HS 

+-~.- ..... -+ ... ~-.-_. ----_ ..... ------... + -~+ ... ---+--................ ..,-+ 
:tOHw :OAT" HOLD TIl1e : ZO: : NS 

:tow :OA1. TO WRI HIGH ; 50: : NS 
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7.1.6 OKA READ 

DREQ 

ROI 

\IIOCROL-) 

-------, 1;;:: i OCR~:----I .0 -srI .oc C 
r- I 

_-+-1_" _+_~-. 
k- t DR ---;;.; -.::;;rt~ ~ " 

DACKI 

00-07 

:tOCR~L :OACKI TO OREQ LOW Q: : 40: NS • • 

:tDCR 

:tRO 

:tRoe 

:tDHR 

:tOR 

10loCI<I TO ROI 

: ROI PULSE wIDTH 

:ROI HIGH TO OACKI 
HIGH 

:OATA HOLD nl1e 

:~Ol TO DATA 

0: 
: 95: 

0; 

0: 

: NS 

: NS 

: NS 
• • 
: NS 

: ec: NS 

• • 

• I 

• • 
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7.0 EXTERNA~ CHI? TIMING 
7.1.7 INTERRlJPT 
_. _______ • _________________ • _______ ~ _______ .,_~ ___ ~~ ____ ~ ____ 4~ __ ~~_~ __ _ 

7.1.1 INTERRUPT 

RDI 

r \- r 
-r---i k.tl~::.j k tRo ~r=tRI~tICY~ . \C~-- --~-} 

INT 

-. 

UIAHE :CESCRIPTION : 11! N: T Y ? : /'U. X : UN ITS : 

:tIR :INT TO ROI 0: : NS 

: tie y :IHl CFF TO INT ON 1125: : N S 



FUNCTIONAL DEFI~ITIOk 
SCSI lNTERFACE CHIP 

7-8 
82/07/24 

PIN: 348-0010342 Rev.A 
--______ w _____________ • __________________________ ~_~_~~ ____________ ~_~_. __ _ 

7.0 fXTERN4L CHIP TIKING 
7.2 SCSI INiE~F.CE 

---------~-----.--------------~--.. --------.-~----~--~~------------~~-.---

7.2.1 SELECTION (INITIATOR) 

ARB 

8SYlN 

" BSYOUT 

SELIN 

SELOUT 

fGS 

TGS 

ACK 

ATN 

DBENI 

t~Al ,---~rtIDA 

@\ ... --------1 
";;'L!~~~ 1:::-., 

I 
I 

(INPUT) 

(lNP·UT) 

'--------

(OUiPUT) 

(OUTPUT) 
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_. _____________ . ________ ~_~M. ____ ~ _____ .4 _______ .~ __ ._.4 ______ . __ .~ ______ _ 

, 

:NAHE :OESCRI?TION lHIN:TYP:HAX:UNITS: 

:tBF :aus FReE :100: : NS 
+-~ ... --...+ ............... .....-.-------... ..-.-~+.....--+.--... +-----+---~+ 
:tSFA 

:tIDA 

:SUS FREE TO ARB 
HIGH 

:1GS s eBENI ACTIVE 
TO ARB LOW 

: 100: 

. ' • 
0: 

US"Fse :SUS FREE TO aSYOUT :10,0: 

: 800PoIS 
I 

: NS 

:80~: NS 

• • 

• • • • 

+-----------+to---_. _. --.----.-.-.-.-.--.......-.-.+--.... -.-...+---+---------+ 
: tBCO 

:tAO 

apc 

aBIO 

:eus CLEAR DELAY 

:ARBITRATICN DELAY 

;PRIORITY CHECK TO 
SELOUT 

:SSYOllT HIGH TO 
10 BIT HIGH 

: 2.0: 

0: 

: 100: 

:tBfIO :SUS FREE TO 10 HIGH ~ 

: tAO V 

USI 

:tIAH 

:ARBITRATION DATA 
VALID TO PRIORITY : 
CHECl< 

:SEl..OUT TO IGS S 
OBENI 

0: 

:IGS HIGH TO ATN HIGHt 85: 

:tIOBL :TARGET 10 & ATN HIGH:~OO: 
TO 8SYOUT lOW 

lt80B! ;SSYOuT LO~ TO 
BSYIN lOW 

:tBSL :SSYIN HIGH TO 
SEtOUT LO;, 

0: 

: 100: 

:tOIO I08ENJ ACTIVE TO sus : 65: 
E?U8lEO 

: uS 

: NS 

: NS 
• • 

: <;00: H S 

• . . 
: NS 
• I 

: NS 

: NS 

: N S 

: 4~Ot NS 

: NS 

: NS 

• • • • 
, 
• • I 

, 
• • • • • 

.. • 

+~~----~----~~------------~~+---+---+---+-----+ 
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7.0 EXTE~N~l CHIP TIMING 
7.Z.1 SELECTION (lhITIATOR) 
----.-------------------~----------~--------~-------~----.. ---~----~~-------

NOTES: 1. The chip ensures that the bus remains free (8$YIN 
and SELIN inactive) for tSf before att~~~ting 

arl:litratlon. 

Z. If SELIN becomes active at any tlw.e du~ing 
arbitration, the chip Must deassert aSYOUT Mlthin 
teCD. 

The chip Malts tAD and then 
arbitration is won (tPC). The 
SELOUT If arbitration Is won. 

chec ks to 
chip the" 

see If 
asserts 

It. One of the uata Bits Is assigned 8S an 10 hit by the 
1001-10ZI signals. During Bus Free, the chIp p'~ces 
ai' of the Oata Bits (including 10) tn a high 
l.pedance state. During arbitration the chip 
enables its 10 bit and drives it ~lgh, but the 
re.ainder of the Oata Bits remain In the high 
'.pedance state tor reading. 
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l_ 7.0 EXTERNAL CHIP TIMING 
7.2., SELECTION (TARGET) 
-~-------------~--------____ ._4 ___ ••• _._._. ___ • ______ ~ ______ ~_~~.----__ .---

7.,., SELECTION (TARGET) 

ARB 

BSYlN \ / 

BSYOUT 

. SELIN 

080-7,08P 

TGS 

IGS 

.~, .. ' 110 (INPUT) OUTPUT 

ATN 

C/D,MSG 

D8ENI 

\ . 
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7.2.2 SELECTION (TARGET) 
--------------------~--~--.~-----------.-------.~-~----.-~---.-.-----------

+-~-~-+--~-----~---------+-~~-+---+-----+ 
:NAME 

ttSBI 

:tIDSl 

:tIOSl 

:OESCRIPTION 

:SElIN HIGH TO BSYIN : 501 
LOW 

:lNITIATOR £ TARGET 
10'S VALID TO 
BSYIN Lew 

:1/0 LOW TO BSYIN LOW: 

0: 

01 

:tslBe :SSYIN LOW TO BSYOUT: 0: 

: taos r 

HIGH 

:eSYOUT HIGH SELIN 
HOLD 

:tBOOH :SSYOUT HIGH DATA 
HOLD • , 

0: 

0: 

• • , , 

• • 

: NS 

: NS 
• • • • 
: NS 

• I 

: NS 

NS 

• I 

• • 
• , 
• • • • 
• , 

• • • • 

.+-~----+~~~~-~~---~~+~+---+~-.---,--++ 

: tASI :ATN HIGH TO SELIN 
LO. 

0: i • 
I • 

: NS 
: 

• • • • 
+~~~--+~~~~~~~~~---+~~-+~~~+~~+~~~~+ 

:tSIT :SELIN LOW TO TGS 0::: NS : 

: tTO. 

:toso 

HI GH : t 

:TGS HIGH TO PHASE 
SIGNALS DRIVEN 

lDBENI LOW TO DlTA 
BUS ENABLED 

: 85: 

: 85: 
t • 

: HS 

: NS 

• , 
• I 



i 
\ 
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FUNCTIONAL DEF1NITION 

7-13 
a2/07/24 

SCSI INTERFACE CHIP P/H: 348-0Q10342 Rev.l 4 _______ • ______ . __ .• _._. ___________ . __ ~._. __ . _____ ~_. __ ._.4_~_ ... ~_~ __ ~_~ 
7.0 EXTERNAL CHIP Tl~ING 
7.Z.3 RESELECTICN (INITIATO~) 
----------------------------------_._--______ 4 ________ ___ ~--------~---.---

7.Z.3 RESELECTIOH (INITIATOR) 

ARB 

BSYIN 

BSYOUT 

SELIN 

D80-7;D8P 

TGS 

!GS 
~tIAA . 

I/O 

ATN ( INPUT) (OUTPUT) 

ACX (INPUT) (OUTPUT) 

D8E:V 

trce 



.' 

7-1 it 
82/07'2.4 

FUNCTIONAL DEFI~ITION 
SCSI INTE~FACE CHIP PIN: 34S-0C10342 ~ev.A 

-~-----------------------~-----.----~---------------------.--~~-~---------7.0 EXTERH~L CHIP TI~ING 
7.2..3 RESELECTICN (I~ITIATOR) 
______________ ~~ ______________ ~ __________________ ~~ ___ ~ _____ .~ _________ w __ _ 

+-------+--------~---------~-+---+---+-~-+~~+ 
:HAHE : DESCRIPTION 

ItS eI ISELIN HIGH TO BSVIN : 501 
LO .. 

:tIOBI :lNITIATOR & TARGET 
10·S VALID TO 
asy IN LOw 

0: 

:UOBI :1/0 LOw TO BSYIN LOW: 0: 

:t8lse 
I • 

:SSYIN LOW TO BSYOUT : 
HIGH 

:tBCSH :BSYOUT HIGH SELIN 
HOLD 

:tBODH :SSYOUT HIGH DATA. 
HOLD 

0: 

0: 

0; 

:tSOI.. IBSYOUT HIGH 1/0 HOLD: 0: 

:tSIBC :SELIN lOW TO BSYOUT: g: 

: tSlI 

LOW 

15fLIN LO. TO IGS 
HI61-1 

0: 

• t 

: NS 

: NS 
• , 

: NS 

2: uS 

: N S 
• • 
: NS 

: HS 

: NS 

: NS 
• • 
• • t +-------+---... -------------~--..-+--+.-.-.-+.....--.+-.-.-..--.+ 

alAi 

:tIOe 

I tOeD 

:IGS ~IGH TO lCK t 
ATN ENABLED 

: 851 

:1/0 LO~ TO oeEN/LO~ : 

:OSEhl LOW TO DATA 
BuS EN ABLED 

0: 

: NS 

: NS 

: NS 

• • 



(' 

FUNCTIONAL OEFI~ITION 

7-15 
82/07/24 

SCSI INTERFACE CHIP PIN: 348-0010342 ~ev.A • _________ w _________ • _____________________ •• __________ 4 _________ ~ ______ _ 

7.0 EXTERNAL CHIP TIMING 
7.2.4 kESELECTICN (TARGET) .......... -_ .... -_ ...... .,---.-_ ... _ .. ----- -- ... --.... -~-.,--------.,,-- .. .., .. ., ...................... ,.... ... .. 

7.2.4 RESElECTICN (TARGET) 

ARB 

BSYIN 

8SYOUT 

SELIN 

SELOUT 

" 

DBENI 



FUNCTIONAL DEFINITION 

7-16 
82/~7''2lt 

SCSI INTERFACE CHIP PINS 348-0010342 Re~.A 
------------.----~"-----------------~-------~---~-------------~---------~-. 
7.~ EXTERNAL CHIP TI~ING 
7.2.4 RESELECTICN (TARGET) 
--.-----.--.--.. ----.-----------------~------------~-~~-----------------.--

aBF 

:tSFA 

ItTOA 

:aus FREE 

:SUS FREE TO ARB 
HIGH 

:TGS t OBENI ACTIVE 
TO ARB LOW 

: 100: 

0: 

:t8FSC :SUS FREE TO BSYOUT :100: 

:t8CO 

:tAD 

:t81D 

:tAOV 

:tST 

:tTO 

;tDID 

:tIDSl 

:8US CLEAR DELAY 

:ARBITRATION DELAY 

:PRIORITY CHECK TO 
: Sf LOUT 

:aSYOUT HIGH TO IO 
: BIT HIGH 

: 2.0: 

• • 
0: 

• • 
: 100: 

:ARBITRATION DATA 
VALID TO PRIORITY : 

0: 
CHECI<. 

: SELOUT TO TGS 

:T'S ~IGH TO PHASE 
: ENABLED t OBENI 

LO. 

:OBENI LOW TO ~us 
EN ABLE 0 

: 95C: 

: 85: 

:lNITIATOR 10 H1GH TO'100: 
: BSYOUT LOW 

:taOSl :SSYOUT LOW TO 
BSYlk LOW 

• • : 
0: 

:tBIBC :eSYIN hIGH TO BSYOlJT: 0: 
HIGH 

: NS 

:a~o: NS 
• · . 
: NS t 

:aoo: NS 

:2.25: NS 

• • : uS 

: NS 
• • 

: NS 

: NS 
• • • • 
: NS 

: NS 

• • • t 

, 
• 

• • • • • • 
• • 

• • • • • • • • 

: NS 

; NS 
• • 

• • • • 
: ~~c: NS 

'2: uS 



7-11 
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FUNCTIONAL DEFINITION 
SCSI INTERFACE CHI? PIN: 348-0(10342 Rev.l 
------_ .. _-_._-.. -._---------_._---------------------------------------_. 
7.0 EXTER~AL CHIP Tl~ING 
7.2.4 RESELECTICN (TARGET) 
--~.---------------*--------.----.--~-.----~.-.-------- .. ~-.---~----~----

:t8SL :aSYOUT HIGH TO :100: 
SElOUT LOW ( I/O: 
AND D~TA CHANGE) 

• • • • 

NS 

NOTES: 1. The chip ensures that the bus remains free (~SY!N 
and SELIN inactive) for tBF befo~e attemotlng 
arbitration. 

2. If SeLIN beco.es active at any tl~e during 
arbitration, the chip must deassert aSVQUT within 
taco. 

3. The chi P Ma i ts tAO and then cheeks to see 11' 
arbitration is ~on (tPC). T~e chip then asserts 
SELOUT If arbitration Is Men. 

One of the Data eits is assigned as an I~ bit by the 
100/-1021 signals. During Sus Free, the chip p'aees 
all of the Data Bits (Including to) In a h' 
iMpedance state. During arbitration the 0 
enables its 10 bit and driYes It high. but tne 
remainder of the Data Bits re~ain In th~ high 
I.pedance state for reading. 



FUNCTIONAL DEFINITION 
SCSI IHT~RFACE CHIP 

7-16 
82/071'2.4 

PIN: 348-0010342 ~ev.A 
--.------------.. --------------------.---------~------------~~~----------~~ 
7.0 EXTERNAL CHIP TIM~NG 
7.2.5 INFORMATICN TRANSFER PHASE INPUT (INITIATO~) ----.---------- .. _----_._---....... --_ .. _-----------.. ----_ .. _- ... -.-- ...... --- ......... _---

7.2.5 INfORMATION TRANSFER PHASE INPUT (INITIATOR) 

REQ 

ATN 

ACK 

OBO-7,OBP 

SELIN 

BSYIN 

TGS 

TGS 

I/O 

C/O 

MSG 

DBENI 

ARB 

v 
• 

--;;;. 

, 

'/lIIIIf, 

~ -4 ~tCiD6 
, 

~-
~ 

~ , 

~ fE-IoOB 

. 
tRAH 

tRAL~ ~ 
iE--tOVRH <D 

E-tARL .;;. t0H :E" 

re:l~ 

~tAA~ r--
VAliD DATA (INPUT) >VIIIIJI. v,I;% 

,'A 
.~~ 

t50 
iE--t0R! 

~ 

I 



'-.. 

FUNCTIONAL DEFINITION 
SCSI INTERFACE CHIP PIN: 

~. , 

7-19 
8?/C71Z./1 

348-0010342 Rev.A 
._. ________ N _________ ~ ____________ • ___ • ____ • __________ ~ __ • __ • __ • _______ _ 

7.0 EXTE~NAL CHIP TIMING 
7.2.5 tNFCRMATICN TRANSFER PHASE INPUT (INITIATOR) ~ _______ ~._- __ • ______ • __ .~ ____ ~ ____ w. ______ • __________ ~. ____ ~~ ___ ~ ____ ~ ___ _ 

;NAME :OESCRI?TION 

:tOVRH :OATA VALID TO REQ 
HIGH 

:tORI 

: tlUL 

ltAA 

: tSO 

:PHASE VALID TO ~EQ 
HIGH 

:REQ La. TO ACK LOW 

lATH HIGH TO ACK 
LOw 

:SELIN LOW TO PHASE 
: C~.NGE 

• • 

• · . 
:tOH :PHASE HOLD FROMACK ; 

LOW 

:tAOH 

: t.u,j. 

:CATA HOLO FROM ACK 
HIGH 

~ ACl( HIGH TO REQ LO" : 

:tlooa :1/0 HIGH TO OBENI 
HIGH 

:tozoa :OATA BUS OISABLE 
fROM DaEHI HIGH 

"'IN :TYP: MAX :UMITS: 

o : 

10,0 : 

o : 

100 I 

o : 

20 : 

o : 

o : 

• • 

• • 

, 
• • t 

: 50 

: 1.0 

: NS 

; NS 

: NS 

: NS 

: NS 

: NS 

: N$ 

: ~s 

: NS 

: ~'S 

• • • • 

• • 
• • • • 

• I 

• I 

NOTE 1: It the chip detects a parity error It ~ust assert AT~ at 
least tAj berore It deasserts AC~. 



FUNCTIOkAL DEFINITION 
SCSl INT~RFACE CHlP 

7-20 
62/~7/24 

--.--------------------.------------------~----------~-------~-------~--~--7.0 EXTERNAL CHIP TIMING 
7.2.6 IhfORM.TICN TRANSFE~ PHASE INPUT (TARGET) 
--.--------.---~---------------~---------~--------~-----------~----~-~-.~-. 

7.Z.6 INFORMATION TRANSfER PHASE INPUT (TA~GET) 

REQ 

ACK 

ATN 

D80-7,DSP -

SELIN 

BSYOUT 

TGS I· 
IIO 

C/O 

MSG 

OBEN/ JJ. 
-J l.e-tOZOB 

ARB 

tARH ~ 

tS0 



FUNCTIONAL OEFINIilOH 
SCSI INTEPFACE CH1P 

7.0 EXTERNAL CHIP TIMING 

PINt 

7.~.o INfCRMATICN TRANSfER PHASE INPUT (TARGET) 

i # 

7-21 
82/07/2/1 

--". ... -.--_._--- ----". ....... --_ ....... _-- ._-_"!I.--_ .. ---., ..... --........ __ ..... _-., .. --_ ............... .. 

:tSO 

:tORO 

:tRAH 

:tARl 

:SELIN LOW TO 
PHAse CHANGE 

: PHASE CHANGE TO 
REC OUT 

:REC HIGH TO ACK 
HIGH 

: lCI< HIGH TO REC 
LOW 

0: 
I 

:500: 

• " 

.0: 

: HS 

: N S 

: HS 
• • 

: NS 

• • 
• • 

+..- --- _ • .. +.----.. .-.--~-..--+--... +---+-+ ......... ~+ 
:tOVA 

:tRAl. 

:tRLOH 

:tARH 

:tOHA 

:tOSIQ 

:tozoa 

:OATA VALID TO 
TO ACK HIGH 

:REC LO. TO 
ACK LOW 

:REQ lOW DATA 
OAT,\ HOLD 

:ACK LOw TO 
REQ HIGH 

:PHASE HOl.O FROM 
ACK lOW 

IOBEN/ HIGH TO 
II (j lOW 

:OA1A BUS DISABLE 
TO D8ENI HIGH 

0: 

0: 

.0 : 

01 

0: 

0: 

0: 

• , 

: N S 

: NS 

t NS 
• t 

: NS 

: NS 

: NS 

: N S 

• • • • 



7-Z2 
8Z/07f21t 

FUHCTION~L OEFI~ITICh 
SCSI INTERFACE CHIP PIN: 348-0C10342 Rev.A 
--.---------.------.-------------~------.--------~------------------~~-.--. 7.0 EXTERkAL CHIP TIMING 
7.2.7 INFORMATICH TRANSFER PHlSE OUTPUT 'I~IT!ATOF) 

-------.-.----.. ----------.----------~.--------.----~---------.. --.-.-~----
7.Z.7 INfCR~ATICN TRANSfER PHASE OUTPUT (INITIATOR) 

REQ ~ \ 

ATN 

ACK 

DB0-7,DBP 

BSYIN 

IGS 
t DBA 

TGS 

1/0 

~ 
C/O 

i 

MSG 

DBEN 

ARB 



7-23 
82/07/24 

FUNCT10NAt DEFIhITICN 
SCSI INTERFACe CHIP PIN' 348-0010342 Rey.l 

7.0 EXTERNAL CHIP TI~IhG 
7.2.7 INFORMATICN TRANSFER PHASE OUTPUT (INITIATOPJ 
••. _. ____________ • __ . _____ ~_~ __________ ._.~_.~_4 _________ . _______________ ~. 

lNAI1E 

:tRAH 

ItRAL 

: tOVA 
f ,. 

:tRLOH 

:tORI 

;tOH 

:t:ARl 

:tIOOe 

:t06e 

:OESCRIPT10N 

:REQ I1IGH TO 
ACI< HIGH 

fREQ La. TO 
AC K LOW 

:OATA VALID TO 
AC l< HI GH 

;REQ LOW DATA 
HOLD 

tPHASE VALID 
TO REQ 

;PHASE HOLD FROM 
I.e K LOW 

:ACK HIGH TO 
~e Q laW 

:1/0 Law TO OBENI 

IOBENI Law TO 
DATA sus ENABLE 

• I 

I • 

111N : TY P: 

o : 

o : 

100 : 

o : 

1,00 : 

20 : 

o : 
• • 

o : 

85 t 

, 
• 
t 
I 

MAX :UNtTS! 

: NS 

: NS 

: N~ 

: NS 

: NS 

: NS 

: NS 

: ~s 

• I 

• I 

• I 

• I 

• • • • 
• • 
t • 

• • • • 
• • 
• , 

+ .... .-..-....---.. ----.. ---... ~-------+--------+---+------..-+-.-..---+ 
:t08A IOBENI LOW TO 

ACK HIGH 
185 : 



-'. 

7-24 
82/07'24 

FUNCT10HAl DEFINITlO~ 
SCSI INTERFACE CHIP PIN: 34e-OC10342 ~ev.l --_~_~ _____ . __ . _____ .. ____ . ___ ~_M ___ . ____ ~ __ . ___ ~ _______ ~ ___ ~~~ ____ ~~~ ____ _ 
7.0 EXTERNAL CHIP TIMING 
7.2.8 I~FORMATl(N TRANSFER PHASE OUTPvT (TARG:T) 
-----~---------~--------.-----------~------.------.----------~---~~----

7.2.8 IhfORMATION TRANSfER PHASE OUTPUT (TARGET) 

.: :: . r to.R·rt~"1ARL~RAL1tAR" F 
-ATN ~\\\\\~ \S\\\\\ \f\\\\\\~~\)\\~\\\\\\\\\\ 
OB~7,DBP~~~~~ 

' .. 
SELIN 

BSYOUT 

TGS 

I/O 

C/O 

MSG .... . 

troes 
OBENI 

ARB 



,~ 
\ 

FUNCTlaNA~ OEFl~ITICN 
SCSI lHTERFACE CHIP PIN: 

7-25 
82/07/24 

... _______ M ._. _._ ... .,.,._ .. "" ...... _ ...... ,. ____ • ___________ .. ______ ..... .,...., ....... ___ ....... _ .. 

7.0 =XT~~N~l CHIP TIMING 
7.2.8 INFCRMATICN TRANSFER PHASE OUTPUT (TARGET) --_ .... ---- .,.,,-._., -- .. ---_ .... _--- ----...... --_ .. ---- .. _-- ... _---- ..... _--- -- ............. .".,.",--

:NAl'tE 

: tSO 

:OESCRIPTIClN 

:SELIN LOW TO 
PHASE CHANGE 

tHIN:TYP:I1AX1IJNITS: 

0: : NS 

+-~--~-+-~-~-------------+---+---+--~+-~--+ 
:tI008 :1/0 HIGH TO 

08ENI Law 

:tOBR :08EN/ LOW TO 

ltOVR 

:tRAH 

!tARl 

:tRAL 

:tA~H 

:tOHA 

~tAOH 

:toBe 

': REQ OUT 

:OATA 'JAlIO TO 
REQ HIGH 

:~EQ HIGH TO 
: AeK HIGH 

tACK HIGH TO 
RE Q LOW 

:REQ Lalli TO 
ACI< laW 

lACK LOlli TO 
RE Q nIGH 

:?HASE H04.0 FROM 
ACl< LOW 

:OATA HOLO FROM 
ACK HIGH 

: DBEN / LOW TO 
DATA SUS ENABLED 

: 500: 

: 185: 

: 1,00: 

Ot 

0: 

0: 

0; 

0: 

0: 

85: 

: N S 

: NS 

: NS 

: NS 

: NS 

: NS 

: N S 

: N S 

: NS 

: N S 

t • • • 

• • 
f • 



7-26 
82./"7/2 .. 

FUNCTIONAL OEfl~ITIOH 
SCSI INi~~FACE CHIP PIN: 348-0C10342 ~ev.A --·---------____________ ~ ___ ~ ___ ._M ________ ._~ ________ __ ~ __ ~~_~~~ __ ~ ______ _ 
7.0 EXTERNAL CHIP TIMING 
7.2.~ BUS RELEASE FROM SELECTION (INITIATOR) 
----.------------~-------------.----~----------------.---~-----------~~~---

7.Z.Q SUS RELEASE FRO~ SELECTION (INITIATO~) 

BSYIN CD IZ/ZI/ZI/ZZZ!7II?ZZZZZZZZ/t 
BSYOUT 

SEUN 

SELOUT 

IGS 
IE 

DB0-7,DBP (2 ID'.:;)\ 

[m~4tsoD ~-. -
------------tT-OD----J~I~~--t-~~~~·-------

OUT IN 

ATN OUT IN 

ACK / IN 

DBENI 
______________________________ ~v 

ARB 



FUHCTIONAL OEFINITICH 

7-27 
82/07/24 

SCSI INTExFAC€ CHIP PIN' 3~€-OOl034Z ~ev.A 

-._---------------------------------------------------------------------7.0 EXTERNAL CHIP TIMING 
7.2.9 8US RELEASE fROM SELECTION (INITIATOR) 
__ • _________ • ______ • ___ • _________ ~.~ __ ~ _____ ~ __________ 4 ______ ~ ___ ._~~ ___ ~· 

:tTOO :aus RELEASE TIMEOUT: lOQ 
t DE LAY 

:tIOOO :IG5 & OBENI 
TURN-OfF OEL.l'f 

:tSOO 

:toos 

: Sf LOUT TURN-OF F 
1 DELAY 

:ORIVER TURN-OFF 
SET-UP TO IGS & 
OBENI OFF 

o 

o 

o 

• • 

: uS 

: NS 

• r 

NS 

• • • I 

• • • • • , 

NOTE 1: If the chip detects 9SYIN active by the end or the 
tl.ecut delay, the bus re lease sequence shall be aborted 
sinee selection has been successful. 



FUNCTIONAL DEFINITICN 
SCSI INTE~FACE CHIP 

7-28 
82/07/24 

PIN: 348-0010342 Re y.1 -------~. ______ • ______ • __ • _______ •• ________ • _______ ~_. ____ M~~ __ ~ ___ ~~~_~_ 

7.0 EXTERNAL CHIP TIMING 
7.2.10 BUS RELEASE FR'OM RESElECTIOH (TARGET) 

--.-----.--------------------------.~------.----~---.---~-------~----~-----

BSYIN 

BSYOUT 

SELIN 

SELOUT 

TGS 

- OB0-7,DBP 

I/O 

MSG,C/D 

REQ 

DBEN! 

ARB 

CD 

~hOD 

OUT GO s} \ OUT 

OUT 

OUT 

OUT 

mZZZZZZZ/;7ZmZZWZ7I/7Z 

trOOD ~1soo 

~~OCSF, 

I 
IN 

IN 
I IN 
I ( IN I 

1/ 



7-29 
82/07/'2.4 

FUNCTIONAL DEfINITICN 
SCSI INTERFACE CHIP PINt 348-0C10342 Rev.A 

7.0 EXTERNAL CHIP Tt~ING 
7.Z.10 8US R€LE~SE FROM RESELECTION (TARGET) _ •• _ •• __ ••• _. __ • ____ ••• _ ••••• ___ 4 ____ •• _. ____ •• ___ .~ ______ ._._ •• ___ ~ __ ~ __ ~ 

+.....,~.....-.+ ..... -.-.-~ .. ~...-~--+ ................ --+..-...-+--------+ 
:hAME :SPECIFICATIOH :"IM:TYP:~AX:UH!TS! 

:tTOD 

ttooo 

:aus RELEASE 
TIMEOUT DELAY 

ITGS & DSEMI 
TU~N-OFF DELAY 

: uS 

QI : NS • , 

+.-.................. +----~ ..... ~---.......... ---.. +-..-+ .......... +----~+ 
:tSOD :SELOUT TURN- : 0: : : NS 

OFF DELAY . I :: 

: tOOS :ORIVER TURN-OFF : 0: : NS 
SET-UP TO TSS OfF : 

• • 
: + __ ........ ~+ ... ~_ ... ____ ...... ___ ................. ....-.. ... _ .. +~+4IIt _ _+ __ ......... + 



FUNCirO~AL OEFINITICN 
SCSI iNTERFACE CHIP 

7-30 
82/07/24 

PIN: 348-0CI0342 ~ev.& 
.-------------.~-----------~--------~-----------~--~-------~-~--~----~----7.0 EXTERNAL CHIP TIMING 
7.2.1l BUS RELEASE FROM INFORMATION PHASE (IN!TIATOR) 
-----------------·---------~----______ w ___ ~ ___ ~ _______ _____ ~~_~ ________ .~~_ 

7.2.11 BUS RELeASE FROM INFORMATION PHASE (INITIATOR) 

BSYIN ~. 
BSYOUT 

I SELIN 

SELOUT 

IGS 

DB0-7,DBP 

LtlO·l 
OUT or IN 

~~< ATN 

ACK 

DBENI 

ARB 

:tIOB 

:tOGS 

OUT 
toos ~ '\ 

~toos 
OUT 

~~OOSf 

:IGS t OBENI TURN-CFF: 
DE LAY FROM 9SYIN 
OfF 

'\ 

:OklVER TURN-OFF 0: 
SeT-UP TO IGS OFF : 

• • • • 

IN 

IN 

' IN 

: NS 



c' 
FUNCT10NAl OEfI~IT10N 

7-31 
8'-/07/24 

SCSI INTERrACE CHIP PINt 348-0010342 ~ev.A --.----.--__ •• __ 4 •• _____ •• __ • __ • __ ._~ __ • __ • ____ ••• _____ 4 ___ ~ ______ •• ___ • 

1.Q eXTERNAL CHIP TI~ING 
7.2.12 80S RELEASE FROM INFORMATION P~ASE (TARGET) _ ... _-_ ......... -----._---., ... _-----_ ........... _-------- .. _-----.... --~-.... -................ ---

7.2.12 6US RELEASE FROM INFORMATION PHASE (TARGET) 

BSYIN \~---------------------
8SYOUT 1\ 

SELIN 

SELOUT 

TGS ~t Toe ~kr 'r--~--------
D80-~08P----OU-'T--or~I~N-----) -(~ ____ I_N ________ ~ 

, OUT ~tcosl ,'-__ I.;;..N ____ _ REQ 

1I0,ClD 
MSG 

~toosr 
---ou-T---...... )I I ,'-__ I_N ____ _ 

~toosl 

D8ENI ---.,-----rv 
AR8 

:SPECIFIC.ATIOH 
+...-..... ...--+ .. -----... ----~ ... - ..... - .... - .. + ... --+ ........ +-....-.+---... - ... + 
ItTOS 

:.tOc.s 

:TGS & DeENI TURN-CFF: 
DELAY FROM aSYIN 
OFF 

f • 
f • 

:ORI~ER TU~N-CFF 0: 
SET-UP TO TSS OfF : 

• , 

: NS 



FUNCTIOhAl OEFlhITICN 
SCSI INTE~FACE CHlP 

6-1 
62/07/?~ 

PIN: 346-001034~ Rev.! 
---------------~----.------------------~---------~-~~---------~-------~--~. 
8.0 INTERNAL HARDwARE FLAGS AND CONTROLS 

.--------~-----~----~--~-~-~-~----.-------~.-----~-------~-----------~----

The foltowing definitions are 
Chip Functional Flo.chart. 
Internal control circuitry of 
ext ern a flo 9 i c un I e s s not e d • 

a.1 flli.S 

8.1.1 CO~MAHO PENDING LATCH 

Included to provide clarity to the 
These defj"ltions are used by the 

the chIp and are not accessible b~ 

Indicates that an interrupting coe.and has been loaded and 
requires action by the chip controller. It Is reset Nhe~ the 
chip begins to execute the comMand and N~enever an !nt~Tru~t Is 
generatec. 

8.1.2 SELECTED L~TCH 

This is set when tbe chip has been selected as 8 Tar9~t" !t Is 
used by the chip controller to later set the ·SELECTED- interrupt 
for use by the ~PU. 

8.1.3 RESElECTEO LATCH 

This latch is set when the chip has been reselected as an 
Initiator. It is used by the chip controller to 'ater set the 
"RESElECTED" interrupt for use by the ~PU. 

8.1.4 PHASE CHANGE 

This latch is used when the chip Is In the Initiator rote .. It h 
set during the Infor.atlon Transfer P"8Se If the type of 
Information to be transferred changes. 

e.. Cats Phase to ~ess8ge Phsse. 

It Is used by the Chip controller to set the "BUS SERVICE 
INTERRUPT" which indicates to the ~PU that he(o is needed to 
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handle the next infor~ation transfer. 

8.1.5 INTERRUPT SERVICa COM?LSTE 
, 

This latch is an indication to the chip contro"er that an 
Interrupt has been Issued to the MPU but has nat been servIced. 

No lIore interrupts wi II be issued until the present ones ate 
serviced. This siraplifles Interrupt handlling for the MOU. 

8.1.6 TRANSFER PAD B1T 

This bit is set If a "Transfer Pad" co •• and Is receIved. It 
aiioMS the same sequencing logic to ~e us~d for the ~Trans'er 
Infar.atlan ft co.mand as is used tor "Transfer 'ad" comMand. 
Depending on the state of the Transfer Pad bit, the saquenclng 
logic chooses the proper path to execute the co~~and received. 

&.1.1 SUS CCHNECTED LATCH 

Ha¥ing completed the SelectIon or ReseJectfon process 
successfully, the "SUS connected" latch is set. The latch wi II 
re_ain set until the N6VS FREE" condition causes It to reset. 

The "OISCONNECT" Interrupt Nil I be Issued it the chip N3S in the 
Initiator Role Mhen the reset occurred. 

a.l.S I1SG OUT 

This signal Is a decode or the 1/0, CIO and ~SG. It is used by 
the chip Mhen acting as an initiator. If acttve, the chip 
controller Mill reset the ATN signal on the SCSI BUS as the last 
lIessage byte is being transferred. 

8.2.1 DISCONNECT 

The ~tISCO~NECT" command causes the immediate disconnection of 
the SCSI SuS ana return of the chi? to t~e disconnected id 
loop. 
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a.Z.2 CHIP RESET 

This com.and Is h8rd~are decoded and causes the chip _ to 
immediately disconnect from the SCSI bus. 111 storage e1ements 
are Initialized. The chip then executes a level 0 diagnostic 
program and reports the results in the Diagnostic status 
register. Upon successful co.pletion of this eo~.and the .SELF 
DIAGNOST1C COMPLETE" Status is set. 

This· procedure will be the same for power up. 

8.Z.3 ATN fF 

This latch lie I II be set Immediately after receIvIng the ·S~T ATM" 
cOl'lllll8nd. In turn the ATN LINE on the SCSI BUS wt f' be dr IYen 
active if the chip is connected as an Initiator. 

8.2.4 PAuSE fF 

This latch Is set when the Pause. co •• and Is recetved. The chip 
seq u e ~ c e s '" I I I the n ret urn t 0 a n I 0 l Est ate and set the P t US E 
STATUS bit. 

The latch + PAUSE Status bit are reset when another co~~and Is 
received. 

8.2.5 ChIP OISABLE FF 

This latch .. III be set Immediately upon receipt of a Chip Oisable 
co.~a~d. It causes all chip activity to cease a~d outputs to be 
disabled. The latch 1s reset when the Peset Input signal 
activated or the Chip Reset Co.~and Is received. 
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Functiona. flowcharts 
SCSI Interface Chip are 
Ptlntout. 

that detai I the Internal ope~ation of the 
provided on an accompanyfnq co~puter 
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This appendix contains Important notes and guidelines concernln~ 
the use of the SCSI Interface chip. 

1. AINays read the Auxiliary Status ~eglster before readln~ the 
Interrupt Register when serVicing an Interrupt. 

z. The act of reading the Interrupt Register turns o~f the 
Interrupt signal (INT)~ resets th~ Interrupt register, and 
resets an Internat flag that Indicates an inte1"ruDtif'\g 
cOluland has been loaded into the chip. Thereforh If an 
interrupt causing bus event occurs at about the same time an 
Interrupting co.mand is loaded into the Co •• and Reglste,. and 
the chip generates an interrupt for the bus event, the 
co •• and In the Command Register MI II not be executed by the 
chip. " " 

3. The act of loading an lnterrupt~ng co~.and resets the Oata 
Register Ful' status bit In the Auxiliary Status Register. 
Therefore, Mhen a co •• and is is-sued that requires data to be 
put into the Data Register, the first byte of data cannot be 
loaded until a minl~u. of one fult clock cycle after the 
Ccmmana Register is foaded. This allows the chiD sufficient 
time to co.plete resetting the Data Register ful! bIt. 

4. ~hen the chip is disconnected and Select Enable • 1 (Pese.ect 
Enable • 1), the user may receive an Interrupt due to 
selection (reselection) at any time, even after issuing a 
cc~.and to the chip to select or reselect a device. for 
e:ulllpler "after Issuing a SELECT cOlr.lland, a hlQher ~l'lorlty 
device Nlns the bus and selects (reselects) the chiD. In 
this case, the chip .ay generate a Selected (Deselected) 
Interrupt Instead of a Function Co.plete Interrupt for the 
SELECT comllland. The user ~ust Malt until the chl~ is 
disconnected before issuing the SELECT commane again. 

5. Wt:en a PAUSE cotlllland Is issued and an InterruptIng condition 
occurs be for e the Pause fl ag is detected, the ehf~ will 
always give priority to the In ter rupt instead of setting the 
P ausee status bit. 

b. If a DISCONNECT CO 1111'1 and is Issued when connected as an 
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intitiator, the target Is 'eft hanging on the bus. 
reset .ay be required to free the bus. 

A bus 

7. T"e bus reset signal (RST) Is not driven by the ehl~. It 
aust be handled by external curcultry. The chip does have a 
reset input (RESET) which can be tied to the bus reset, 
possibly gated by exts~nal circuitry. 

6. SCSI lIIessage protocol is totally transparent to tt,e c:hir,. 

9. SCSI 1/0 cOlllmand protocol Is cOIIIPletely transparent to the 
chi p. 
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Below are the steps that a user of the SCSI Interface Chip would 
typical') perform after the chip Is po~eTed-up or reset. !t 1$ 
assumed that no errors occur. 

1. Loop on reading the Diagnostic Status RegIster until the 
Self-DIagnostic Co~plete bit Is on. 

Z. Check the Diagnostic Co~~and Status and Setf-Olagnostic 
Status bits of the Diagnostic Status ~egister for a,t zeroes 
(no errors). 

3. Load the Control Register Mlth the desired information 
(Parity Enable, Reselect Enable, Select Enable). 

It is noted 
disconnected 
turned on, 
to the chip. 

that i.medlately folloMlng step 3 the c.lp Is In the 
state. If Reselect Enab1e or Select Enable are 
an interrupt can occur prior to issuinQ any eo~mands 
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BeJo~ are the ste~s that t~e user of the SCSI Interface Chip 
Mould folloN in perror~lng a complete 1/0 function as an 
initiator. For this typical example, it is aSSUMed that the 
initiator and target both can handle messages and are able to 
disconnect and reconnect durIng the fUnction. To sImplify this 
example, it is further assu.ed that no errors or exceptions occur 
during the entire operation. 

INITIATOR SELECTS TARGET 

1. Load the Destination 10 Register wlth the target's 10. 

z. Load the Transfer Counter to progra. the sefectlofi 
tl.eout. Write to each of the three 8-blt regIsters. 

3. Load the Com.and Register ~Ith a SELECT W/ATN command. 

It. Wait for an InterruDt. 

5. Read the Auxiliary Status Register. 

o. Read the Interrupt Register. 

7. Check for a F~nctlon Co~plete Interrupt that Indicates the 
SELECT _/ATN was successful. 

(The user is now in tne connected initIator state). 

INIT!ATOR SENDS 10 MESSAG€ 

a. Waft for an Interrupt. 

~. Re3Q tne Auxiliary status ~eglster. 

10. Read the Interrupt Register. 

ll. Checx the interrupt. A 9us Service interrupt should have 
occurred indlcati~9 that the target has actl~ated ~~C r 
an infor~atjon transfer. 
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1,_ Cheek the 1/0, CIO, and HS6 bits read from the Auxl'l~ry 

Status Re~ister. The target should be requestlnq a ~essage 
Out phase to receife the "Identify· ~ess~ge. 

13. load the C~m.and Register ~ith a Transfer Info command. 
Since the -Identify" _essage is a single byte, proOr •• the 
Single Byte Transfer bit on and the O~A Mode bit off. 

14. Read the Auxl'l~ry Status Register. 

15. Check the Data Register Full bit. 

16. Repeat (14) and (15) until Data Register Full ls off. 

17. Write the "Identify" message Into the Data Reg'ster. 

18. Walt for an Interrupt. 

19. Read the Auxiliary Status Register. 

ZOe Read the Interrupt Register. 

21. Check the Interrupt. Another Bus Service Int~rupt should 

lZ. 

24. 

Z5. 

have occurred indicating that the target again has 
actiyated REQ for another Infor.atlon transfer. 

INITIATOR RECfIVES-DISCONNECT MESSAGE 

(NQTEz The target is not required to send I Disconnect 
lIessage and disconnect at this point. It ~8Y reQuest the 
cOIIWland before disconnecting or not disconnect at a:lI. If 
the target does not Issue thoe Disconnect !!Iessage here. 
proceed to step 65.) 

Check the 1/0, C/O, and MSG bits read froM the Auxiliary 
Status Register. The target should be requestlng a ~e$sage 
In phase. 

Load the Comlland Register Nlth a Transfer Info com.and. 
The Single Byte Transfer bit should be on and the OKA Kode 
bit 0 f·f. 

Read the Aux"iary Status Register. 

Check the Data Register Full bit. 
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26. Repeat (24) and (2S) unt'l Oata Register Full ls on. 

27. Read the Data Register. 

28. Check the ~essage. The target shoUld 
.OisconnectM ~essage Indicating that he 
later to co.plete the 1/0 function. 

ha.e sent a 
MI., reconnect 

29. Walt for an Interrupt. CIt Is noted that this Interrupt 
~ay occur any time after the Transfer Info co~.a"d Mas 
lo.ded, step (23). The user Must handle the possible 
occurrence of th.s interrupt during steps (24)-(2e). One 
wa, the user can hano'e this Is to set an Interrupt flag in 
the interrupt service routine, mask any more Interrupts. 
and then'co~plete steps (2~)-(2a). If the interrupt is ~ 
Disconnect, It would need Ilillediate service.) 

30. Read the Auxiliary status ~egister. 

31. Read the Interrupt RegIster. 

Check the Interrupt. l Function Co.plete should h .• 
occurred indicating that the last byte of the message has 
been received. The chip has left ACK on so that ATN can be 
set on if the lIessage needs to be rejected. 

33. Load the Co •• and Reg~ster ~lth a ~essage Accepted command. 

INITIATOR WAITS FOR DISCONNECTION 

34. Wait for an interrupt. 

35. Read the Auxiliary Status ~egister. 

36. Read the Interrupt Register. 

37. CheCK the inteTrupt. The target should have disconnected 
causing a Disconnected Interrupt. 

(The user Is now in the disconnected state and ~ay start or 
handle 1/0 functions for any other logical unit. Fer tnts 1/0 
fUnction te continue the user must walt untl I reselected by the 
target while In the disconnected state. This Is where step (38) 
continues the flow.) 
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INITIATC~ IS RESElECTEO 

38. Walt for an Interrupt. 

39. Read Auxiliary Status Register. 

40. Read Interrupt Register. 

41. Check the interrupt. Assuming the target has now 
reselected the user to continue the 110 function. a 
Reseleeted Interrupt should hawe occurred. 

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

INITIATOR RECEIVES 10 ~ESSAGE 

42. Walt for an interrupt. 

43. Read the Auxiliary Status Register. 

44. Read the Interrupt Register. 

45. Check the interrupt. A Bus Service Interrupt Should have 
occurred Indicating that the target has aetlY3ted REO for 
an infor_atlon transfer~ 

4b. Check t~e 110. CIO, and MSG bits read fro~ the luxtflary 
Status Register. The target should be requesting a·"4essage 
In phase to Identify the I/O. 

~7. Load the Command Register with a Transfer Info Command, 
Single Byte Transfer • 1 and DMA Mode • O. 

48. Read the Auxiliary Status RegIster. 

49. Check the Data Register Fvif bit. 

50. Repeat ("ta) and (1,9) until Oata RegIster Fuef Is 01"_ 

51. Read the Oata Register. 

52. Check the mes~age. The target should have sel"t an 
"Ioentifyft message which contal~s the logical unit nu~ber 
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for the 1/0. 

53. Read the Source 10 Register. 

54. Check the contents of the Source 10 Register to dete~.lne 
which device did the reselection. 

55. Having Identified the device and logical unit nu.ber. the 
user ca~ nOM retrieve the co •• ana, data, and status 
pointers for this 1/0 and store them In a working pofnter 
area. Note that the pointers and working pointers are kept 
by the user outside of the SCSI lnterface Chip. 

56. 

57. 

walt for an 1nterrupt. (Note that 
any time after step (47). If 
(48)-(55), the user can set an 
'nterr~pt service routine, mask 
then comp1ete steps (48)-(55). 
would need service ' •• edlately.) 

Read the Auxiliary Status Register. 

this Interrupt •• y occur 
it occurs durIng steps 

interrupt flag In the 
any sore tnte~rupts, and 
A Disconnect' Inte-rrul)t 

58. Read the Interrupt Register. 

59. Check the interrupt. A Function Complete should have 
occur('ed IndicatJng that the last byte of the ",esslge has 
been received. The chip has left ACK on so that aTN can he 
set on if the message needs to be rejected. 

60. Load the Com.and Register Nlth a Message 4cceoted co~.and. 

LNITIATOR TRANSFERS COMMAND, DATA, OR STATUS 

61. Walt for an inte~rupt. 

62. Read the Auxiliary Status ~egister. 

63. Read the Interrupt Register. 

b4. Check the interru~t. A Sus Service Interrupt should have 
occurred Indicating that the target has activated oEQ for 
another information, phase. 

65. Check the 1/0, C/O, !nd ~SG bits read from the AUxiliary 
Status Re~lster. The target should be requestIng 
Co~.and, Cata, or Status phase. 



S2-~ 
82/07/Z~ 

FuNCTIONAL CEflhITlCN 
SCSI INTE~FACE CHIP 
APPENDIX B - TYFICAL OPERATIONAL FLO. 

PIN: 348-0010342 ~ev.l 
_. _____ • _______________________ M _____ ~~ _________ ~_~~_~~~_-__________ ~~~ __ ~~~ 

82.0 INIT1ATGR ~OLE 
__ w ___ • _____ ~ ____ • ______ ~ ___ ••• ___ • ______ • _______ .~ __________ ~_~ _______ ~~ __ 

b6. Prepare circuitry external to the cnlp for the requested 
transfer by uslnQ the appropriate ~orktng pointer. 

67. Load the Transfer Counter for the ~axIMu. number of 
to be transferred. write to each of the three 
registers. (This step would be o.ltted for a single 
transfer.) 

bytes 
8-blt 
byte 

68. Load the Co •• and Register with a Transfer Info com.~nd. 
For command or data transfers nor~ally Single ~yte lransfer 
• 0 and OHi Mode • 1. For·status these bits ~'ght be 1 3n4 
0, respectively. 

b9. If Slng'e Byte Transfer • ~, go to step (74). 

70. Read the Auxiliary Status Register. 

71. Cheek the Data Register Full bit. 

72. Repeat (70) and (71) until the Data Register ~u,t bIt 1$ 
off. 

73. write the Oat. Register (.Ith the status byte). 

7~. Wait for sn interrupt. 

75. Read the Auxiliary Status Register. 

7b. Read the Interrupt Register. 

77. Check the Interrupt. A Bus Service interrupt should have 
occurreo Indicating that the target has activated REO for a 
different InformatIon phase. 

INITIATOR UPDATES WORKING POINTER FOR LAST TPANSFER 

78. IF the last transfer was a single byte, go to $te~ (~2). 

79. Check the Transfer Counter Zero bit In the Auxl'tary ~t!tus 
Register. 

eo. If Transfer Counter Zero • 1, go to step (82). 

61. Read the Transfer Counter. 

02. Update the ~~Ltin~ pointer for the last 
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phase. (Note that the stored pointer Is not updated nOM. 
Stored pointers are updated only ~hen a "Save State" or 
.Coaaand Co~plete. message is received.) 

INITIATOR CHECKS NEW PHASE TYPE 

83. Check the 1/0_ C/D_ and MSG bits read from the Auxltrary 
Status Register. 

84. If the target 1s requesting a Co~.and, o~ta, or Status 
phase_ go back to step (66). 

INITIATOR RECEIVES MESSAGE 

85. OtherMise, the target should be requesting a ~essage In 
phase. load the Co~aand Register wIth a Transfer Info, 
Sing'e Byte Transfer • 1 and OMA ~ode • o. 

86. Read the Auxiliary Status Register. 

87. Cheek the Oata Register Full bit. 

aa. Repellt (So) and (81) until Data RegIster ~ull Is on. 

89. Read the Data Register, which contains the .essage. 

90. If the aessa;e .S a ·Com_and Complete-, go to step (113). 

91. If the .essage Is a "Disconnect", go to step (103). 

INITIATOR HANDLES SAVE STAre ~ESSAGE 

9Z. OtherMise, for no~mal operatIon, t~e ~ess3ge s~oufd be a 
·Save StateR~ In this ease, the user should save the state 
of the working pointers by moving them to the stored 
polnter area. 

93. Walt for an Interrupt. (Note this Interrupt may occur any 
time after step (85). If it occurs before ste~ (9~', the 
user can set an interrupt flag In the Inter~upt servlce 
routine, mask any more interrupts, and then proceed to 
co~plete the steps prior to (93). IF a Disconnect 
interrupt occurs before Data Register ~uJJ goes 
fo.lo.ln9 (8:), It ~ould need to be ser~lced l~.edi!t~' 
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q4. Read the Auxiliary Status Register. 

95. Read the Interrupt Register. 

96. Check the interrupt. A FunctIon Co~plete shou'd h8ve 
occur reo indicating that the last byte of the ~e$sage h!s 
been received. The chip has left ACK on so that ATN can be 
set on if the message needs to be rejected. 

97. Load the Co~mand Register Mlth 8 ~essage Acce~ted comMsnd. 

98. Walt for an interrupt. 

99. Read the luxillary Status Register. 

100. Reed the Interrupt Register. 

101. Check the Interrupt. A Bus Service Interrupt should ha¥e 
occurred Indicating that the target has activated R~C for 
another Information phase. 

102. Go to step (63). 

l03. 

INITIATOR HANDLES OISCONNECT MESSAGE 

Walt for 
any time 
the user 
routine, 
complete 
interrupt 
follo .. lng 

an interrupt. (Note that this Interrupt lIIay occur 
after step (e~). If It occurs before step (l03), 
can set an interrupt flag In the InteTrupt service 
mask any !IIore Interrupts, and t~en proceed to 
the steps prior to (103). If a Dlseonnect 

occurs before Data Reglste~ ~ulr go~s on 
(85), It Mould need to be serviced i~medlstely.J 

104 •. Read the Auxlilary Status Register. 

105. Read the Interrupt Register. 

106. Check the Interrupt. A ~unetion Complete should have 
occurred Indicating that the last byte or the message has 
been received. The chip has left ACK on so that ATN can be 
set on If the message needs to be rejected. 

107. LQad t~e Com~and Register with a Message lccepted co~mand. 

INITIATOR wAlTS FOR DISCONNECTION 
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108. ~alt for an interrupt. 

109. Read the Auxiliary Status Register. 

110. Kead the Interrupt Register. 

111. Check the Interrupt. After sending the .Ofsconnect" 
_essagel tne target should have disconnected resulting In a 
Disconnected Interrupt. 

112. Go to step (38). (The note prio~ to (38) applIes.) 

INITIATO~ HANDLES COMMAND CC~~LETE ~ESSAGE 

l13. Save the state of the working pointers by moving the~ to 
the stored pointer area. 

114. Wait for an interrupt. (Note this interrupt ~ay occur any 
ti~e after step (85). If It occurs before (114)~ the user 
can set an interrupt flag In the Interrupt service routl~ 

mask any eore interrupts, and then complete the steos Pf 
to Cl1't)'. If a DIsconnect Interrupt occurs before 0_ 6 

Register Full goes on following (a~)1 It loIould need to be 
serviced i~mediately. 

l15. Read the Auxiliary status Register. 

116. Read the Interrupt Register. 

117. Check the Interrupt. A Function Co~plete snoufd haVe 
occurreo indicating that the last byte or the ~e!sage has 
been received. The chip has left ACK on so that Ar~ can be 
set on if the ~essage needs to be rejected. 

118. Load the COD~and Register with a ~essage Accepted comm~nd. 

INITIATOR ~AITS FOR DISCONNECTION 

119. wait for an Interrupt. 

120. Read the Auxiliary Status Register. 

121. Read the Interrupt Register. 

l2Z. Check the Interrupt. AFter sending the "CommaJ"ld COrllolet- ... ·• 
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message, the target should have disconnected resulting In a 
Disconnected interrupt. 

(The 1/0 function Is no~ complete. 
disconnected ~tate.) 

The user Is back In the 

NOTE: Steps 14-16 and 70-72 can be o.itted if the .tcro~rocessor 
guarantees that one full clock cycle elapses betNeen loading 
the Command Register and loading the Data Register. This 
should be the normal ease. 
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83.0 T.RG~T ROL.E 

Below are the steps that the user of the SCSI Interrace Chip 
would follow in performing a complete 1/0 function as a tar~et. 
For this typical exa.ple, It is assumed that t"e target and 
Initiator both can handle .essages and a~e able to disconnect. 
It is also assu~ed t~at no errors or exceptions occur during the 
entire operation. The sequence of steps begins after the chip 
has been selected as a target. 

TARGET IS SELECTEO 

1. Wait for an Interrupt. 

2. ~ead the Auxiliary Status Register. 

3. Read the Interrupt Register. 

It. Checx the 
should have 
selected as 
signal. 

Interrupt. Selected and eus Service Interrupts 
occurred Indicating that the chip has been 
a target and the Initiator has asserted the AT~ 

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

TARGET RECEI~ES 10 ~ESSAGE 

5. Load the Com.and Register with a RECEIV~ MESSAGE OUT 
command# Single Byte TRANSFER • II O~A MCOE • O. 

6. Read the Auxiliary Status Register. 

7. Check the Data Register Full bit. 

8. Repeat (6) and (7) until Oat .. lhql ster Ful f Is 01"1. 

9. Read the Data Register. 
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10. Check the .essage. The InItiator shoulo have sent an 
"Identify" message which indicates ~hether the Initiator 
can disconnect "and contains the 'ogical unit nu~ber for the 
I/O. 

11. Read the Source 10 Register. 

12. Check the 10 Valid bit. It will be on for an Initiator 
which can disconnect. (The user no .. has the Inlt"htor 10 
and the logical unit number ~hlch uniquely def'1'r1es an 1/0. 
The user may record this infor.atJon and disconnect. 

13. Wait for an Interrupt. (Note that this InterruDt way occur 
any time after step (9). If it occurs during steos (lO) 
(12), the user aay set an interrupt flag In the inte~rupt 
service routine, mask any more interrupts. and then 
comptete steps (10) - (12).) 

14. Read the Auxiliary Status Register~ 

15. Read the Interrupt Re9tster~ 

16. Check the Interrupt. A fUnction Co~plete should have 
occurred indicating that the 10 Message has completed. 

CThe user is back in the connecteo target state. 11' It h 
desired not to disconnect at this point, the user should go 
to step (43).) 

TARGET SENDS DISCChNECT ~eSSAGE ANO DISCONNECTS 

17. Load the Command Register Mith a SEND MESSAGE lN wlt~ 

Single Byte Transfer • 1 and OMA ~ode • o. 
10. Read the .uxlliary Status ~eglster. 

19. Cheek the Data Qeglster Full bit. 

20. Repeat (18) and (lq) untit Data ~eglster Full is 01'1'. 

21. write the "Disconnect" messaqe into the Oat a Register. 

22. ~ait for an interrupt. 

Z3. Read the Auxiliary Status Register. 
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,4. Read the Interrupt Register. 

25. Check the Interruot. A Function Co~plete interrupt should 
have occurred Indicating that the .eSsa~e was sent 
success tu II,. 

26. Load the Com~and Register ~Ith a DISCONNECT com~and. 

(The DISCONNECT co •• and I~medlatety breaks the connection. 
The user Is now back in the disconnected state and when 
ready to continue the IIO operation, starts again at step 
'27).) 

TARGET RESELECTS INITIATC~ 

27. Load the Destination 10 Register with the initiator's 10. 

ZS. Load the Transfer Counter to program the reseleet;on 
timeout. Write to each or the three a-olt registers. 

29. Load tne Co •• and Reg Ishr' wi th a RESELECT co.,und. 

30. walt fot an interrupt. 

3l. Read the Auxiliary Status Register. 

32. Reac the Interrupt Reolster. 

33. Check the interrupt. A Function Complete interrupt sMould 
have occurred indicating that the RESELECT ~as successful. 

(The user is nON In the connected target state.) 

TARGET SeNDS 10 MESSAGE 

34. Load the Co~mand Register with a SEND MESSAGE IN com~~nd, 
Single Byte TranSfer • land DMA ~ode • o. 

35. Read the Auxiliary Register. 

36. Cheek the Data Register Full bit. 

37. Repeat: (35) and (36) untIl Data Register !:utl Is ofr. 

38. Write the ·Identlfy~ ~essage into the Oata ~egfster. 



83-" 
8Z/07/Z4 

FUHCTIONLl DEFINITION 
SCSI INTERFACE CHIP PIN: 346-0C10342 ~ev.A 
APPENDIX 6 - TYPICAL CPERATIONAL FLO~ 

.---------~-----.-----.-----------~-------~--~-----~-~~~-~~~~~---~-~~-~--
83.0 TARGET RClE 
______ . ___ ", ________ .... ___ . ______ .. ",., ___ .. ____ ,.. __________ .. __ ......... ____ .. 4It_. __ .. __ 

39. Wait for an tnterruct. 

40. Read the Auxiliary status Register. 

41. Read the Interrupt Regtstera 

42. Check the Interrupt. A Function Co~plete inteTrupt should 
have occurred Indicating that the message was sent 
successfully. 

TARGET RECEIVES C~HMAND OR TRANSfERS DATA 

43. Load the Transfer Counter for a co.~end or data transfer. 

44. Load the COMMand Register ~ith 8 ~ECEIVE CO""ANO, ReCEIVE 
DATA, or a SEND DATA eo~mand with Slngle eyte Transfer • 0 
and DMA Mode • 1. 

45. Walt for an interru~t. 

46. Read the Auxiliary Status Register. 

~7. Read the Interrupt Register. 

46. Check the Interru~t. A function Cor-plete interru~t shOUld 
have occurred indicating that the transfer was successful. 

49. To 00 a data transfer~ go back to (43). 

50. If the IIC function is complete go to ste~ (62) to Send 
status and the "Command Co.plete" message. Otherwise, 
proceea to "Save State" and disconnect ~ith the intent 0' 
reconnecting later. 

TARG:I SENDS SAVE STATE AND DISCONNECT ~ESSAGES AND DISCONNECTS 

51. Load the Command ~eglster with a SEND ~E)SAGE IN with 
Si~9le Byte Transfer • 1 end D~A Mode • C/. 

52. Read the Auxiliary Status Register. 

53. Chec~ the Data Register Full bit. 

54. Repeat (52) and (53) until Data Register ;:ull Is off. 
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83.0 TARGeT RetE 

---------------.--------------------~--------~~--------.. -----~---.~~--~---
55. Write the R$ave State" ~essage into the Oata ~eqlster. 

56. Ws·it for an Interrupt. 

57. Read the Auxiliary Status Register. 

sa. ~ead the Interrupt Register. 

;9. Check the interrupt. A fUnction Complete Inte~rupt should 
have occurred Indicating that the message was sent 
success fu II y. 

60. Repeat step! (Sl)-(;q) for a "Olsconnectw message. 

6l. Load the Com.and RegIster with a OlSCONNECT co~aand. 

(The DISCONNECT eoa.and IM.edlately breaks the connection. The 
user Is now back In the disconnected state and Mhen ready to 
continue the 1/0 operation, starts again at step (27).) 

TAR~ET SENDS STATUS eYTE 

6Z. Load the Command Register with a Send Status com.and wlt~ 

Single eyte Transfer • 1 and DMA Mode • C. 

63. Read the Auxiliary status Register. 

O~. Check the Oata Register Fu'l bit. 

65. Repeat (63) and t64' until Data Register Full Is off. 

66. write the status byte Into the Oata Register. 

67. 'II a i t f Q r an In t err u pt. 

08. Read the Auxiliary status RegIster. 

69. Read the Interrupt ~e9Jster. 

70. Check the interrupt. A Function Complete Int!~rupt shOUld 
have occurred Indicating that tMe status byte was sent 
successfully. 

TARGET SENDS COMMANO COMPLETE ~ESSAGE 
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HOTE' 

71. Load the Co~=and Register Mlth a SEND ~ES~AG; IN ~tth 

Si~Qle Byte Transfer • 1 and OMA ~ode • o. 
72. Read the Auxi llary Stat~s Register. 

73. Check the Data ~egister Full bit. 

7~. Repeat (72) and (73) until Data ~egister Full Is off. 

75. Write the ·Co~mand Complete" message Into 
Register. 

76. Wait for an interrupt. 

77. Read the Auxiliary Status Reglste~. 

76. Read the Interrupt Register. 

the Data 

79. Cheek the Interrupt. l Function Complete interrupt should 
have occurred Indicating that the .essege .as sent 
successfullyo 

80. Load the Co •• and Register Mlth a DISCONNECT co~.ando 

(The 1/0 function is nOM co.piete. 
disconnected stete.) 

The user is back In the 

Steps 18-20, 35-37, 52-54, 63-b5, and 72-74 
the microprocessor guarantees that ore futl 
bet~een loading the Command Register and 
Register. This should be the nor~al ease. 

can be omitted if 
clOck cycle elapses 

loading t~e Oata 
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This. section defines all of the possible Interrupt eondttlons 
that can occu~ and provides the user Nlth a suggested response. 

SelON is a list of the interrupting condition bits and auxilIary 
status bits. It is noted that Nhen 'Interrupted the user should 
first read and save the luxiliary Status Peglster and then the 
Inte~rupt Register. The process of reading the !nterrupt 
Register clears the Interrupt and allONS the chip to InteTrupt 
aga in. 

INTERRUPTS AUXIL1ARY STATUS 

\) Fu"ctlon Cosplete 0 (Hot used) 
1. Bus Service 1 Transfer Counter Ze ro 
Z Disconnected Z Paused 
3 Selected :3 1/0 
't Reselected It CIO , (Not Used) 5 MSG 
6 Invalid COlilund 6 Parity Error 
7 (Hot Used) 7 Dati Register Fu II 

At any point in time prior to an Interrupt, the user ~U$t know If 
he Is disconnected, connected as a target, or connected as an 
initiator. This state deter.lnes which co •• ands that Ire 'f~1 Id 
for hi. to execute and it deter.ines what hls interrupt ser'flce 
routine should be. SeioN are suggested Interrupt service 
rQutines for each state. 
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AUXILIARY 
USER STATE INTERRUPTS STATUS EVENT 

(7-0) (7-0) 
... --..-.--. .... _ .. --- --.-------.., ----~ .... ~ ----~--.-....-~..--.. ---------... -....-..-..-..-
Disconnected 0000 1000 XXXX XXXX Selected as tar ge t. ATN 01"1'. 
Disconnected 0000 1010 XX);X X);'XX Selected as target, lTN on. 
Olsconnectea 0001 0000 xxx). XXXX Reselected as lnltiator. 
Disconnected 0000 0001 XXXX XXXX SELECT W/ATN, SELECT W/O ATN, 

or RESEt.~CT, cOlllund 
co.p'eted successfully. 

Disconnected ~O,oO OlOu XXXX XXXX No response 1'roll destination 
whfle executing a SELECT or 
RESELECT co.mand. 

Disconnected (aeO 0000 XXX): XXXX In"811d cOluaand Issued. 
Disconnected A I I Others XXXX XXXX HardNare error - should not 

occur. 

Connected as Target 0000 0010 xxxx xxn ATN f'ecehed. 
Connected as Target OOuO 0001 XOXA XX XX' SEND or RECEIVE co •• and 

co.pleted successfully. 
Connected as Target COOO 0011 XOXX XXXX SEND or RECEIVE CO".lt"d 

eo"pleted; ATN was turned 
on during the transfef'. 

Connected as Target 0000 0001 X1XX XXXX RECEIVE cOlllland terminated 
due to a DUI parity eTror. 

Conneeted as Target ,OJOO ;OOll X1XX XXXX RECEIVE comraard termInated 
due to a bus parity error 
and ATN Is on. 

Connected as Target 0100 0000 XXX X XXXX In¥alid cO_lIand lssued. 
Connected IS Target Ait Othe (s XXXX XXXX Hardware lError - should not 

occur. 

Connected as 1 n It I a tor 0000 0010 XlXX XXXX Re Guest froll Target nee ds to 
be serviced. 

Connected as Initiator {lQCO 0100 XOX~ XXXX Target disconnected froll! 
bus. 

Connected as Initiator 0000 OGOl XXXX XXXX TRANSFER for ~essage 11'1 has 
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CZ.O INTERRUPT SuMMARY 

--------_ . ., _. -_ ... _. --------..... -............. --... " .... -.--...... ---_ .. _------.. ----... ~-.. . 
Connected as Initiator 0000 0100 

Connected as In It I ator ,00.00 ,0.OlO 

Connected as Initiator 0100 0000 
Connected as Initiator All Others 

cOIiPleted. 
X1XX XXXX Target disconnected from bus 

and did not respond to lTN 
due to a par I ty &-Tror. 

X1XX XXXX Request from Target needs to 
be serviced. A parity 
error was previously 
detected and lTN turned 
on. 

xxxx XXXX 
XXXX xxxx 

Invalid cOM .. and Issued. 
Hardware Error - shoul1 not 

oceur. 

---_ .. _._----

• 
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C3.0 USER DlSCOhHECTEO ISR 
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In this state the user is currentl, logically disconnected from 
the SCSl bus or Nas disconnected at the time the last eo~ •• nd to 
the cr.ip was Issued. Valid commands that ~ay have been issued In 
this state are listed below. 

+--
SELECT W/ATN 

Interrupt --+ SELECT wiD ATN 
: RES ELECT +--
+--
: PAUSE 

. I •• edlate --. CHIP RESET 
+-..... 

Below are descriptions of all InterrIJpts that lIIay occur 1M this 
state. 

INTER~UpTS (7-0): 0000 1000 

AUXILIARY STATUS (7-0): XXXX XXXX 

REASON FOR INTEkRUPTt 
User has been selected as 8 target. 
by the initiator; therefore, he 
Messages (except "'o~mand Complete") 
prior to completing the function. 

SUGGESTEO RESPONSES 

ATN _as not turned en 
Is not capable of using 
and cannot disconnect 

lser should set up the Transfer Counter, issue a R~C::IVE 
COMMAND, and proceed with the function thru status phase and 
"Comr.and Comp.etew message. 

INTERRUPTS (7-0): OOCO 1010 

AUXILIARY STATUS (7-0):'XXXX XXAX 
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C3.0 USER OISCONNECTED lSR 

• 

--.------.----------------~----------~---.------------~.--.--------~-~-----
REASON FOR INTERRUPT: 

User has been selected as a target. AT~ was turned on by 
the initiator; therefore, he Is capable or usIng messages. 

SUGGESTED RESPONSEJ 
loser should read the Source 10 ~egister. If the 10 ValId 
bit is not on, the Initiator cannot be disconnected untLI 
the function is co_pleted. The user should then proceed by 
setting the Transfer Counter and issuing a RECEIVE MESSAGE 
CUT. If the 10 Valid bit Is on, the user should still Issue 
a J:lECEIIJE MESSAGE OUT and use the 10 lIessaCle, 11' sent, to 
determine ~hether the initiator can disconnect. In either 
case the user can proceed with the function. 

INTERRUPTS (7-0): 0001 OOGO 

AUXILlARY STATUS C7-0): XXXX XXXX 

REASCh FOR INTERRUPTt 
User has been res~lected as an initiator. tt Is impl J 
that the target has disconnect and eontrol ~ess 
capab II i ty. 

SUGGESTeD ~ESPONSEt 
uSer .ust walt for another interrupt, either Bus Service or 
tisconnected. Nor~ally, a Sus Service inte~rupt for a 
Message In phase for sending an -10- message would be 
expected. 

INTER~UPiS (7-0)' 0000 0001 

AUXILIARY STATUS (7-0): XXXX XXXX 

REASON FOR INTERRUPT: 
The user cOl1ll1land has been cOllipleted successfully. SEt;CT 
~/ATN or SELECT ~/O ATM i~plies that tne USer h~s ~een 
successfu'lly connected to a target and Is no", acting as an 
initiator. RESEl:CT Implies that he has been reconnected to 
an initlatior and is now acting as a target. 

SUGGESTED ReSPOMSEs 
User proceeds ~Ith hIs Intended co~mand se~uence. After 
either SELECT command he walts for a Bus Service or 
Oisconnected interrupt. After a ~ESELECT, he should lssua 
SENO ~ESSAGE IN in order to transmit an "10" ~~ss3ge. 
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C3.0 USER DISCOkNECTED ISR 
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INTEI<f1UPTS (7-0}l 0000 0100 

AUXILIAI<Y STATUS '7-0): xxx>: XXXX 

REASO,,", FOR IhTER.RUPT: 
_hile executing a SELECT or RES ELECT command, 
(BSY) ~as received fro. the destination device 
specified timeout. The operation ~as aborteQG 

SUGGESTED RE$PONSEJ 
~ser should retry 8 limited nu~ber of t'~es. 

INTERf(UPTS (7-0): 0100 0000 

AUXILlARY STATUS (7-0)2 XXXX XXXI 

REASO~ FOR INTERRUPTl 

no response 
NltI'dn the 

The user Issued a command that Is not valid In the 
disconnected state. 

SUGGESTEC RESPONSE' 
It' the command is valid, retry or issue CHI' RESET and 
retry. 

All Others 

lUXILIA~Y ST.TUS (7-0)1 XXXX XXXX 

REASON FOR INTE~RUPT: 
Chip malfunction. 

SUGGESTED RESPONSEI 
Issue chip reset and retry operation. 
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C4.0 USER CONNeCTEO AS TARGET ISR 

---_ ... -................ --.--_._------_ ... -_ ..... --------.. ----... ---...... _--..... -----

In t~is state the user Is logiea.ly connected on the SCSI bus 1n 
the Target role. COliliands that are valid to Issue in t"15 state 
are atsted betoNS 

+-
RECEIVE COI1I"1ANC 
RECEIVe DATA 
RECEIve MESSAGE OUT 

: RECEIve UNSPECIFIED OUTPuT 
Inte~rupt --+ SEND STATUS 

: SEHD DATA 
: SEND MeSSAGE IN 
: SEND UNSPECIFIED INPUT 
+-

+-
: PAUS e 

I"lIediate --+ DISCONNECT 
: CHIP RESET 
+--

In order to service and interrupt In this state the user should 
kno. if he has a co.mand pending that Ni II result In an Interrupt 
and N hat ttl e e a mil and ,l $ • 

eeloN Is a descrltpion of the Interrupts that ~ay occur In this 
s ta te. 

INTERRUPTS (7-~)t 0000 u010 

AUXIl.liSl.Y STATUS (7-())J XXXX XXXX 

REASON FOR INTERRUPT: 
ATN has been received fro. the initiator. If this interru~t 
Is received after !ssuing an Interru~tj"g cO~Mand, the 
comlland ~as not and wi " not be executed by the ehio. 

SUGGESTED ReSPO~SEI 
~ser should Issue a RECEI~E MESSAGE OUT to det!r~lne why t! 
initiator set ATN. !r a command was aborted, It ~tt I ~, 
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C4.0 USE~ CONNECTED AS TARGET ISR 
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to be relssuea. 

INTERRUPTS (7-0): 0000 0001 

AUX1LIARY STATUS (7-0): XOXX XXXX 

REASOh FOR INTERRUPTa 
A SEND or RECEIVE command has co.pleted successful". 

SUGGESTEC RESPOhSE: 
User proceeds with function by Issuing any other yalld 
cOlllland. 

INTERRUPTS (7-0): 0000 0011 

AUXILIARY STATUS (7-0): ~OXX XXXX 

REASO~ FOR INTERRUPTs 
• SEND or RECEIVE COllmand has co.pleted. ATN was turned on 
by the initiator during the transfer. 

SUGGESTEO RESPONSEs 
~ser should issue 8 RECEIVE MESSAGE OUT to dete~mfne w~y the 
us e r set A TN • 

0000 uOOl 

AUXILIARY STATUS (7-0): X1XX XXXX 

REASON FOR INTERRUPTs 
~ RECEIVE co •• and terainated oue to 8 bus P8~lty e~ror. 
(ATN Is not 01"1.) 

SUGGESTED RESPONSEs 
If the error occurred during a ~ECEIVE "ESSAGE OUT, the user 
should issue a SEND "ESSAGE IN, "Message Parity Error" 
followea by a RECEIVE MESSAGE OUT in order to retry the 
.essage. If the error occurred during al"lother RECEIVE 
com.and, the user should Issue a SEhO "ESSAGE It". "~estore 
State", and retry the entire transmIssIon. In either case, 
the nu.ber of retries should be li_ited. 

INTER~UPTS (7-0)2 OO,uO vOll 
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AUXILIARY STATUS (7-0)' X1XX XXXX 

REASON FOR IhTERRUPT: 
A RECEIve COMmand terminated due to a bus parity eTror, and 
the Initiator Is asserting ATN. 

SUGGESTED RESPONSE: 
SI.llar to previous interrupt. except It error dId not occur 
on a aessage then the ATM should be serviced first by 
Issuing a RECEIVE MeSSAGE OUT. 

IHTER~UPTS '7~)t 0100 0000 

AUXIL~ARY STArUS (7-0)' XXXX XXXX 

RiASOh F~R INTERRUPT: 
The user Issued a cosmand that Is not valid In the connected 
target state. 

SUGGESTED RESPONSE: 
If the ccm •• nd is valid, retry or Issue C~I~ RES;T and r~ I 
the entire operation. 

IHTeR~UPTS (7-0): AI. Othe rs 

4UXl LlARY STATUS (7-0): XXXl X XXX 

REASON FOR INTERRUPT: 
Chip •• 'functlon. 

SUGGESTED ~eSPONSe: 
Issue chip reset and retry operation. 
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C5.0 USER CONNECTED AS INITIATOR ISR 

------------.-.---------.-------~--.----~--.-----~-~---.--~--.-----~~----

In this state the user is logically connected on the ~CS! t-U$ In 
the Initiator role. Co~mands that are ¥slld to Issue In thts 
state are listed be'ow~ 

+--
: TRANSFER INFO 

Interrupt --+ TRAkSFER PAD 
+-

+--
: MESSAGE ~CCEPTEO 
: SET ATN 

I •• ediate --+ DISCONNECT 
CHIP RESET 

+--

In order to service an interrupt the user should know If he has a 
co •• and pending that wi II result in an 'interrupt and what the 
cO.~8nd Is. He should alSO re~e.ber what the Info~mation phase 
was at the time he Issued the iast TRANSFER co.~and. 

Belo~ is a description of the Interru~ts that aay occur in this 
state. 

INTERPUPTS (7-0)s ooco 0010 

AUXILl~RY STATUS (7-0)z XXXX XXXX 

REASON FOR INTE~RUPT: 
A PEQ has been received from a target that the chi~ eannot 
service auto~atically. This May occur prior to Issuing 8 

lRA~SfER command, when a PEQ Is received after Tr.·O du~lng a 
TRANSFER command. or when an Information phase change is 
detected by the chip during a TRANSFER co~mand. 

SUGGESTEO PESPONSEs 
Cetermine if an infor.atlon phase change ~a$ occurred by 
comparing 1/0, CIO, and ,..SG in the Auxiliary Status ~Ith the 
past Information phase. If the phase type ehanoed. read the 
Transfer counter and update working pointers for the old 
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phase and then proceed to set up for the new transfer. If 
the phase did not change, then the Transfer Counter Zero bit 
should be set and a buffer overflow has occurr~d. 

INTeR~UPTS (7-0): 0000 0100 

AUXILIARY STATUS (7-0)J XXXX XXXX 

REASON FOR IkTE~RUPTI 
The target disconnected fro. the bus. The d1sconnectlon .3Y 
or .ay not be unexpected depending on the previous sequence 
of events. 

SUGGESTED RESPONSE: 
The user does housekeeping to co~plete his Initiator ro'e. 

INTERRUPTS (7-0): 

AUXILIARY STATUS (7-0)& XXXX XXXX 

R~ASQ~ FOR INTEPRUPT: 
A TRANSFER com~and for a ~ess8ge In phase has completed. 
The chip has left ACK acti¥e on the bus. 

SUGGcSTEC ReSPONSE: 
The user should ex;_lne the message. Ir the user wants to 
reject the ~essage, a SeT ATN fol 'owed by a M~SSAGE ACCEPTED 
should be Issued. If the user wants to accept the message, 
on'Y the P1ESSAGE ACCEPTEO cOlllllano should be Isstled. 

INTERPUPTS (7-0): 0000 0100 

AUXILIARY ST.lTUS (7-0)1 X1XX XXlX 

REASON FeR IHTE~RUPT: 

The target disconnected from the bus at a time when lT~ was 
en due to a parity error. 

SUGGESTEO RESPONSEs 
The user shou(d consider this 110 to be bad since the target 
never sent a Messa~e Out to find out about the parity 
error. The IIO Should probably be aborted. 



.. 
C5-3. 

82/07/24 
FUNCTIONAL OeF1NITION 
SCSI lNTERFACE CHlf PIN: 346-001034Z Rev.l 
APPEhDIX C - USER INTERRUPT SERVICE RQUTINES 
.--~-----~------.---------------.------------------~---~-------------------C5.0 USER CONNECTED AS INITIATOR ISR 

-.----------------------------~---.-----~--------~----~---------.--------
INTERPUPTS (7-0): 00{l0 0010 

'UXILI1RY STATUS (7-0)1 Xl XX XXXX 

REASOh FOR INTERRUPTs 
, REQ from the target cannot be serviced automatically by 
the chip. Also, a parity error occurred dUTln9 the tast 
TRANSFER INFO cOmmand. The Interrupt occurs not at the tl~e 
of the parity error, but when TC-O or w~en the target 
changes Information phases. The chip automatically sets ATN 
It the time of the parity error. 

SUGGESTeD ~ESPONSE: 
The user should deter.Jne If a phase change occurred by 
using 1/0, CID, and MSG. If the p~ase chanoed and the new 
phase Is a ~essage Out, the user sends either a "Message 
Parity Error" or a "Retry· message depending on whet~er the 
last phase Mas a message phase. If the phase changed and 
the new phase is not a "essage Out, the user should service 
the new phase and issue a TRANSFER co~mand. (The chip Mill 
keep ATN on until a "essage Out Is sent ~ith TC-O.l If the 
Fnase did not change anc the Te-C, then a buffer overflow 
occurred In addition to the parity eTror. 

l~TERRUPTS (7-C): 0100 0000 

'UXIllARY STATUS (7-0)a xxxx XXXX 

REASON FO~ INTERRUPT: 
The user Issued a com.and that Is not valid In the connected 
In.ltlator state. 

SUGGESTED RESPONSE: 
If the eomm3nd Is valid, retry or issue CHIP RESET and then 
retry the entire operation. 

INTERRUPTS (7-0): All Others 

AUXIl IARY STATUS (7-0): XXXX X xxx 

REASON FOR .I~TERRUPTI 
Chip malfunction. 

SUGbESTEu RESPONSE: 
Issue chip reset and retry operation. 
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01.0 MICROPROCESSOR INTERFACE 
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The signals used to Interface the SCSI chip to the, !IItcro"f'oceSsor 
are listed In Section 2.1. An exa.~'e of how these signals are 
interfaced Is shown In Figure 01. The SCSI cn1" is iattached to 
the .icroprocessor·$ Address, Data, and Centrol '~s ~s shown. 
For high transfer rates, the OMA CONTROL LOGIC bloc_ should be 
included so th~t the SCSI interface will be al lo~ed t~ "steal" 
/lemory cycles. This is achieved through the IJse of.,two handshake 
signals, OREQ and OACK/. 

If high speed Is not requlrec, the OHA CONTROL lOGI~block .ay be 
oeltted and OACl(1 lIlust be externally. P4JlIed up. In this e;!se~ 
at I data transfers wil'l be accollpllshed by .ean,s or CS/ and th~ 

addr ess 'i nes. 

Haxlm~~ data transfer rate would be 
CONTR~l LOGIC were replaced with 
as soc i ate d con t r 0 I log i c • 

acco~plJshed if the 
a dedicated data buffer _ 
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The suggested interface bet~een the chip and the SCSI 
differential transceivers is sho .. n In Figure 02. figure O~ shows 
the~suggest~d interrace bet~een the SCSI chip and single-ended 
d~lvers and receiy'rs. In each case, the 3 to e deCOder ~nables 
thi 10 bit onto the SCSI bus .. hen BSYOUT Is active but TG~ and 
tGI- are Inactive (A~bltratlon phase). At the same time, all 
other data bit receivers are enabled tor reading and the SCSI 
chip drives the se'ecte~ 10 data b~t ~igh. 

The Data Bus drivers are enabled together .. hen DBEN! Is to ... At 
all ~other times, the Data Sus recelfers are enabled. 

The ACK' and ATN drivers are enabled Nhe" IGS is aettve (!nltfator 
Role). The HSG, C/O, 1/0, and REQ drivers are enabled when TG$ 
is active (Target Role). 
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