INTERNATIONAL ISO/IEC
STANDARD 14776-112

First edition
2002-05

Information technology —
Small computer system interface (SCSI) —

Part 112:
Parallel Interface-2 (SPI-2)

© ISO/IEC 2002

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form or by any
means, electronic or mechanical, including photocopying and microfilm, without permission in writing from the publisher.

ISO/IEC Copyright Office » Case postale 56 « CH-1211 Genéve 20 » Switzerland

IEC SRR PRICE CODE XC
Iso For price, see current catalogue
L v




14776-112 © ISO/IEC:2002(E)

Contents
Page
LYo Yo 18T i o T Xiv
RS o0 o 1SR 1
D N\ (o] 1 g oY A R (=1 (=T (=T (o= T 2
D I N Lol g g P= Y (VN (=) () ) o1 2
2.2 APPIOVEA FEFEIEINCES ....oiiiiieiiiii ettt ettt e st e e e bttt e e e a bt e e e e e nbe e e e e aanbree e e e annee 2
2.3 References under deVelOPMENT ... i e 3
3 Definitions, symbols, abbreviations, and CONVENLIONS ..........cooiiiiiiiiiiiiiie e 3
G T I 9 T 1 3T o <N 3
3.2 Symbols and abbreviations ...........cooi i 11
KR I YY) (o PP 11
BT N @Y 1Y7=T o 1o o < N 12
3.5 Notation for Procedures and FUNCLIONS ............uuuuiiiiiiiiii i 13
L T o 1= = I 14
R IO NV YL Y 14
4.1.1 Data tranSfer MOAES .........coiiieiiie et e e et e e e e e e e e e e e e enaaa e eeeeeeeranaanns 14
4.1.2 Cables, Connectors, Signals, TranSCEIVEIS .........ecuiiiiiiieeiiiiiiciiiieieeee e e e e e ereerereeeeeae e e e e ennnnes 14
4.1.3 Physical architecture 0f DUS ..........eoiiiii e 14
4.1.4 Physical topology details and definitions ..........c..cooiiiiiiiiii e 15
o ISR = T L= (0= o [ o TP 17
4.1.6 Termination reqQUINEMENTS .......coiiiiiiii et e et e e e st e e e e sbe e e e s snreeeeeens 18
4.1.7 DEVICE AQAIESSING ....eeeiiiiiiiiiie ettt ettt ettt e e sttt e e e ettt e e e s e b et e e e e abe e e e e s eabeeeeeeeabebeeesannteeeeeans 18
g B o] (o7 18
5 SCSI parallel interface CONNECIOIS ........oooiiiiiiiiiiii et e e e s e enaeeeas 21
5.1 SCSI parallel interface CONNECIOrS OVEIVIEW .........ccueiiiiiiiiiiiie e 21
L3078 \[o] g F] g 111 o [0 I eTo] o g V<Y1 (o] 21
5.2.1 Nonshielded connector alternative 1 - A CAbIE ..........covueiiiiiiee e 21
5.2.2 Nonshielded connector alternative 2 - A CAbIE ..........cooveeiiiiiieee e 21
5.2.3 Nonshielded connector alternative 3 - P cable and Q cable ............ccevveiiiiiiieiiiiii, 21
5.2.4 Nonshielded connector alterNative 4 .............ooueeiiiiiieeee et e e 22
LSRR IS a1 T= [ =T I oToT T 1Yot (o R 27
5.3.1 Shielded connector alternative 1 - A Cable ...........eiiiiiiieeeeeeee e 28
5.3.2 Shielded connector alternative 2 - A CabIle ............oiiiiiiieeeeeeeeee e 28
5.3.3 Shielded connector alternative 3- P cable and Q cable ..........c..oovvuiiiiiiiiiii, 28
5.3.4 Shielded connector alternative 4 - P cable and Q cable ..........c...oovvviiiiiiiiiiii e, 28
5.4 Connector contact aSSIGNMENTS ........coiiiiiiiiiiiii e e e e e e enn e eneee 37
Lo ST = T o | 0 1= | £SO RR 38
5.4.2 Differential connector contact assignments ...........ccccoiiiiiiii i 42
SR 102 I o TV R T 0] (=T (oTe] a1 (=T ot AN N 49
6.1 SCSI bUS INtErCONNECE OVEIVIEW ....veniiieeeeei et e e e et e e e e e a e e e e e e e e e eeeeeanns 49
(SIS 01 I TV ST o= o] (== N 49
6.3 Interconnect characteristics fOr SIgNalS ... 50
6.4 Decoupling characteristics for TERMPWR and TERMPWRQ liN€s ........cccooociiiiiiiiieeeieeeee 52
6.5 Connection requirements for RESERVED lIN€S .........cooiiiiiiiiiiiiiie e 53
6.6 Cables USEd With SE traNSCEIVELS ........couuuie e e e e e e e e e e e eee e e e e s envenaanns 53
6.6.1 SE ground OffSEL .....ooiiiiiiiii e e e e e 54
6.7 Cables used with differential tranSCEIVEIS ...........uuueiiiiiiiie e e 54
6.7.1 HVD stub length @and SPaCINg .......ccooiuiiiiiiiiiiiie e e 54
6.7.2 LVD stub length @nd SPACING ........cooiiiiiiiiiiiiie et 55
7 SCSI parallel interface electrical characteriStics ...........cuuiiiiiiiiiiiii e 56
7.1 SCSI parallel interface electrical characteristics OVErview ............cccovciiieiiiiiiie e 56
FA S Y == 11 (=T (= (1Y N 57

ii SCSI Parallel Interface-2



14776-112 © ISO/IEC:2002(E)

7.2.1 SEErMINGLION ... e s e e e e e e e e e e e e e neaeas 57
7.2.2 SE output CharaCteriStiCS .........ueiiiiiiiiiee e e 57
7.2.3 SE inPUt CharacCteriStiCS .......c.oiuiiiiiiiiiie e 60
7.2.4 SE input and output characterisStiCs ...........ocuiiiiiiiii 61
7.3 LVD @EINALIVE ...ttt e e e e e e e e a e e anees 62
RS T B VA B I (=T 4o 1T =1 (o o PSR 62
7.3.2 LVD driver CharacteriStiCs .........ccoiiiiiiiiiiiiiee ettt e e et e e e e 66
7.3.3 LVD receiver CharacCteriStiCS ..........cueeiiiiiiiiii it e et 66
7.3.4 LVD CapaCitiVe 10@AS .......eeeiiiiiiiii ittt e e e enees 67
7.3.4.1 Management of LVD release glitChes ... 69
7.3.5 SE/HVD transmission mode detection ..o 69
7.3.5.1 LVD DIFFSENS AIVET ..ottt ettt e e ettt e et e e e e nnbn e e e enneee 70
7.3.5.2 LVD DIFFSENS FECRIVET ......eeiieeiiiiiiee ettt e et e e e e e e e eneee 70
7.4 LVD/MSE multimode alternative .............oooiiiiiiiiiiiie e 72
7.4.1 LVD/MSE multimode termination ... 72
7.4.2 LVD/MSE multimode transceiver characteristiCs ..........cccciviiiiiiiiiiie e 73
7.4.3 Power for LVD/MSE multimode tranSCEIVETS .........cooiiuiiiiiiiiiiiie ettt 74
A 3 €11 o 18] To le | Y= SRR 74
AT AV D=1 (=T =Y T PSSR 75
4 T I V4 B R (=T 4 42T =1 T o TP PRSP 75
7.5.2 HVD output CharacCteriStiCSs .........oooiiiiiiiiiii e e 76
7.5.3 HVD input CharaCteriStiCS .........ooiiiiiiiiii e 78
7.5.4 SE driVer ProteCHION ........eeiiiiiiiii et e e e ne s 79
7.6 TEIMINGLOT POWET ...ttt ettt e e e ettt e e e e et bt e e e e e bt e e e e e eabbeeeeeannbbe e e e enbeeeeeenebeas 80
RSO o0 T o o F=1 TSRS 82
8.1 SCSI DUS SIGNAIS OVEIVIEW ....ceiiiiiiiiiiiiiiiee ettt e e e e e e e e s bee e e e e anbeeeeeennee 82
IS T [ o= 1o (=T Tod o) (o] - SR UPER 83
8.3 Parity ChECKING TUIES .....coiiiiiiiii et e e e e ettt e e e et e e s e nnb e eeeanbeeeeeeeanes 84
8.4 SIgNaAl STALES ... et e et e e e e e e anbeeeee e aaes 84
S T PSPPI 84
8.4.2 DIffEr@nti@l .......ooiiiiiiiiie et e et e e eate e e e e e anbeeeeeeaane 85
8.5 OR-IEA SIGNAIS ...eiiiiiiiiie ettt e e e e e bt e e e e e e nbe e e e e e anees 86
8.6 SIGNAI SOUICES ..ottt ettt e e e e ettt e e e e bttt e e e e sttt e e e e anbete e e e annbeee e e enbeeaeeennees 86
O SCSI parallel DUS tIMING .....oiiiiiiiiiee et e st e e e st e e e e e anbe e e e e e e snbeeeeeennreeas 88
9.1 SCSI parallel bus tiMING VAIUES ........ccoiiiiiiiiiiiiiie et e e e st ee e s snnaee e e anes 88
L I a1l o [T o (o] o TSP PPRRR 89
9.2.1 Arbitration delAY .........ooiii i et e e et eeee e ane 89
9.2.2 BUS ClEAI AEIAY ...ttt ettt e e e ettt e e e e ente e e e e e aan et e e e e antee e e e anbeneeeenane 90
9.2.3 BUS fTEE dEIAY ...ttt et e et e e e s e ant e e e e anbeaeee e ane 90
0.2, 4 BUS SEEAEIAY ...t e e a e e e 90
9.2.5 BUS SELHIE AEIAY ....eeiiiiiiiiiee e 90
0.2.6 CAbIE SKEW ...ttt e et e e e st et e e e e e bt e e e e e e bee e e e e abeeaeeanbeneeeenane 90
0.2.7 Data release deIAY ... 90
9.2.8 DISCONNECHON AEIAY ...ttt e e e e e e 90
9.2.9 POWETr ON 10 SEIECHION ... e e 90
9.2.10 ReCEIVE aSSErtioN PEIIOQ ......couiiiiiiiiiiiie ettt ettt e e sttt e e e e sbe e e e e sttt e e e s sbeeeeeeabeneeeeaanes 90
9.2.11 RECEIVE NOIA TIME ..ottt e e bt e e e s e bt e e e e snbeeeeeeeanes 91
9.2.12 Receive NeGation PEIIOA ......coiiuiiiiiii ittt e sttt e e e ettt ee e s st e e e e e snbeeeeessnneeeeeaanes 91
9.2.13 RECEIVE SEIUP TIME ..oeiiiiiiiiie ettt e e ettt e e e s bbb e e e s eebte e e e e snbeeeeeeeanes 91
9.2.14 Receive Period tOlEFaNCE .........oiiiiiiiiiii e e e 91
9.2 15 RESEE NOIA HIME . e e e e a e e e 91
S I L O T (o RS =T 1 o o TR PPRRR 91
9.2.17 Selection @bort tIME ... e e e e e 91
9.2.18 Selection tiMe-0Ut AeIAY ........c..eiii i 91
9.2.19 SigNal TIMING SKEW ...ttt e e e s et e e e e e bt te e e e e bee e e e e areeaeeennnees 91
9.2.20 System deSKEW AEIAY ......ooiiiiiiiiiii it e e et e e e et e e e e anreeee e anes 91
9.2.21 Transmit @SSErtioN PEIIOQ ........coiiiiiiiiiiie e e e e e e s e ee e e s 92
9.2.22 Transmit NOIA tIME ..o e e e e 92
9.2.23 Transmit NEGAtION PEIIOA ........eiiiiiiiiiiii et e e e e e e e ee e e s 92

SCSI Parallel Interface-2 iii



14776-112 © ISO/IEC:2002(E)

9.2.24 Transmit SEIUP HIME .....eeiiiii e e e e e e e e rnre e e e e e 92
9.2.25 Transmit Period tOIEIraNCE .........cooiiiiiiii e 92
9.3 MEASUIEMENT POINES .....eiiiiiiiiii ittt ettt ettt e e e s bt e e e e sbeeee e e s bee e e e e sbbeeeesnbeneeeeaanes 92
9.3.1 SE fast-10 data transfer rates ... 92
9.3.2 SE fast-20 data transfer rates ... 93
1S TR T Y S 94
1SS T o 5 S 95
9.4 Setup and Nold tIMINGS ......eeiii e et e e e e e e e enre e e e e nnees 96
9.4.1 Fast-10 data transfer rates ..........oooi i 96
9.4.2 Fast-20 data transfer rates ..........ooo i 98
9.4.3 Fast-40 data transfer rates ..........oooi i 100
10 Removal and insertion 0f SCSI dEVICES .........uiiiiiiiiiiiie et e e 102
10.1 Removal and insertion of SCS| deViCes OVEIVIEW ...........cocuuiiiiiiiiiiiiiiiiiee e 102
10.2 Case 1 - Power-off during removal or inSertion ..o 102
10.3 Case 2 - RST signal asserted continuously during removal or insertion ...........ccccocooiiiiiiennn. 102
10.4 Case 3 - Current I/O processes not allowed during insertion or removal .............cccccieviiniennn. 102
10.5 Case 4 - Current I/O process allowed during insertion or removal .........ccccccccoiiiiiiiieieniiinenenn. 103
11 LogiCal CharaCteriStiCS ........ueiiiiiiiiiii ettt e ettt e e st e e e s s b e e e e annnneee e an 104
T1.1 SCSIDUS PRASES ...ttt e et e e e s st e e e e anne e e e e anneeeee s 104
11.1.1 SCSI DUS PRASE OVEIVIEW ....ciiiiiiiiiieiiiiii ettt ettt e et e e e e e e e sneee s 104
11.1.2 BUS FREE PRASE ....eeiiiiiiiiiiiei ettt e s ettt e e st e e e e s 104
11.1.3 UNeXPeCted DUS frEE ...oooieeeiieee e e 104
11.1.4 ARBITRATION PRASE .. ..eiiiiiiiiiieiee ettt ettt et ee e e et e e ate e e e saneeenneeeeanteeenneeeas 105
11.1.5 SELECTION PRESE ...ceiiiiiiiiiiiiiiiiiee ettt et e et e e e et e e e e ee e e e enneeeee s 105
11.1.6 SELECTION time-0Ut PrOCEAUIE .........eeiiiiiiiiiiie e e e s 106
11.1.7 RESELECTION PRESE ...ttt et e e e s e as 106
11.1.7.1 RESELECTION PhaS@ OVEIVIEW ........eciiiiiiiiiieiiiiieiee ettt e e e 106
11.1.7.2 RESELECTION ...ttt ettt ee et e e st e e e nee e e ete e e e snseeeaneeeesnnessnneeeas 106
11.1.7.3 RESELECTION time-0Ut PrOCEAUIE ........cuuviiiiiiiiiiiie et 107
11.1.8 Information transfer PRASES .........cooiiiiiiii i 107
11.1.8.1 Information transfer phases OVEIVIEW ...........cooiiiiiiiiiiiiiiie e 107
11.1.8.2 Asynchronous information transfer ... 108
11.1.8.3 Synchronous data tranSTer ...........ooi i e 108
11.1.8.4 Wide data tranSTer .......ooeeiiiie et e 109
11.1.9 COMMAND PRESE ....ciiiiiiiiiiie ettt e ettt e e e et e e e e e annebe e e e s snneeeas 111
L B O = = o] o F= T TR 111
11.1.10.1 Data PRASE OVEIVIEW .....cooiiiiiiiiiii ittt e e et e e e s st e e e e sneneeeeanneeee s 111
T1.1.10. 2 DATA IN PRESE ..ottt e ettt e e e ettt e e e ettt e e e e annnbee e e nneee s 111
11.1.10.3 DATA OUT PRASE ...oiiieiiieiiieiee ettt ettt ettt e e st e e e e st e e e e ennnseeeesnneeeas 111
P B R B N I U S o = T RSP 111
11.1.11.1 STATUS Phas@ OVEIVIEW ........eiiiiiiiiiiie ettt e et e e ee s s as 111
11.1.11.2 STATUS phase exception condition handling ..........cccccoceiiniiiininii e 111
L B A (Y TV T o g T T RSP 111
11.1.12.1 MeSSage PhaSE OVEIVIEW ........coiiiiiiiiiii ittt ee et e s e e s e e s nnneee s 111
11.1.12.2 MESSAGE IN PRASE ...eeiiiiiiiiiiiie ettt ettt e e ee e e e e e e anaee s 111
11.1.12.3 MESSAGE IN phase exception condition handling ..........cocceeiiiiiiiiiiie e 112
11.1.12.4 MESSAGE OUT PRESE ...cooiiiiiiieiiiiiee ettt e sneeeas 112
11.1.12.5 MESSAGE OUT phase exception condition handling ............cccccoriiiiiiiiiiiiiieee e, 112
11.1.13 Signal restrictions betWeen PRaSES .........ocuuiiiiiiiiiii e 112
11.2 SCSI DBUS CONAILIONS ...ttt et et e e e s e e e e s nea e e e nnneee s 113
11.2.1 SCSI bus CONItIONS OVEIVIEW .......oiiiiiiiiiiiiiiii ettt e et e e e as 113
11.2.2 Atention CONAILION .......oiiiiiii et e e e e e s 113
T1.2.3 HArA FESEL ...ttt e e e e e e s e s bbb e e e e e e e 113
T1.2.4 RESEE EVENES ..ottt e e e s e e s e e e e e e 114
11.2.5 Transceiver mode change reSet @VENT .......c..uuiiiiiiiiiiiii e 114
11.3 SCSI DUS PRASE SEUENCES .....oiiiiiiiiiieiiieiii ettt et et e e e st e e e e nene e e e s sneee s 114
L ST @2 T I oo 0 1= = PRSI 115
11.5 SCSI interlocked protoCOl MESSAGES ........eeiiiiiiiiiie e e e 115
11.5.1 SCSIl interlocked protoCol MESSAGES OVEIVIEW ......cceeeeeiiiiiiiiiiiieeiee e e ee e esereee e e e e e e e e 115

iv SCSI Parallel Interface-2



14776-112 © ISO/IEC:2002(E)

11.5.2 Message protocols and fOrMALS ........oc.uiiiiiiiiiii e 116
11.5.2.1 Message ProtOCOI FUIES .......ciuuiiiiiiiiii et e e s 116
11.5.2.2 MESSAQGE TOMMALS .....oiiiiiiiiiiei e ettt e st e e et e e e e nneee s 116
11.5.2.2.1 Message formats OVEIVIEW ........oocuiiiiiiiiiiiiie it 116
11.5.2.2.2 ONE-DYLE MESSAGES ....eeiiiiiiiiiiei e 117
11.5.2.2.3 TWO-DYIE MESSAGES ....eeiiiiiiiiii et e e e neee s 117
11.5.2.2.4 EXIENAEA MESSAUES ....eeiiiiiiiiiiee ittt ettt e e s ettt e e e ettt e e s e antr e e e e s anneeeeeeannneeeeas 117
11.5.3 LiNK CONIrOl MESSAGES ....ueeeiiiiiiiiiiie ettt ettt e e s st e e e s neb e e e snnnneee s 118
11.5.3.1 Link cONtrol MESSAgE COUES .......oiiiiiiiiiiiiiiiie ettt s 118
11.5.3.2 CONTINUE TASK .ottt et e ettt e sttt e e s ee e et e e sttt e e nseeeaseeeeanneeeanseeeanneeeseeeas 118
11.5.3.3 DISCONNECT .. iiet e eie et ee e et e et e e et e e et e e e sneeeaanaeeeamteeeanseeesneeeanseeaeaneesanneeans 119
I TR 0 10 AN I USSP SSRS 119
11.5.3.5 IGNORE WIDE RESIDUE .......cooiiiiiiiiiie ettt et e et e e snteaesnee e e snaeeesnneeeeneeeanneeens 120
11.5.3.6 INITIATOR DETECTED ERROR ...ttt ettt e et eesnee e e s e e eneeas 121
11.5.3.7 MESSAGE PARITY ERROR ....oiiiiiiii ettt e e e e e e s 121
11.5.3.8 MESSAGE REJECT ...ttt ettt ettt ettt e e e st e e e e s nnnr e e e e s 121
11.5.3.9 MODIFY DATA POINTER ... ittt ettt e snee e et e e eee e e e nneeeenneeens 122
11.5.3.10 NO OPERATION ...ttt ettt ettt e st e et e e sttt e e see e e ateeeesnneeeaneeeeanseeenneeans 122
11.5.3.11 RESTORE POINTERS ..ottt ee sttt e saee e e et e e s te e e e saeeeenneeeeaneeeeaneeaas 122
11.5.3.12 SAVE DATA POINTER ...ttt ettt e et e ettt e e sneeeesnee e e eneeeeanneeas 122
11.5.3.13 SYNCHRONOUS DATA TRANSFER REQUEST .....coiiiiiiiiii e 122
11.5.3.13.1 SYNCHRONOUS DATA TRANSFER REQUEST OVErVIiEW .......cccoeviiiiiiieeiiiiieeiiiieenn 122
11.5.3.13.2 Target initiated SDTR negotiation ............cooiiiiiiiiii e 125
11.5.3.13.3 Initiator initiated SDTR Negotiation ...........coooiiiiiiiii e 125
11.5.3.14 TARGET TRANSFER DISABLE ........ooiiiiiiiiie et eaee e eee e e eneee s 125
11.5.3.15 TASK COMPLETE ...ttt ettt e e et e et e e e snteeesneeeeenneeeaneeeas 126
11.5.3.16 WIDE DATA TRANSFER REQUEST ..ottt e e e e nneee s 126
11.5.3.16.1 WIDE DATA TRANSFER REQUEST OVEIVIEW ......euviiieiiiiiiiie it 126
11.5.3.16.2 Target initiated WDTR negotiation ............cooiiiiiiiiiii e 128
11.5.3.16.3 Initiator initiated WDTR negotiation ............cooiiiiiiiii e 128
11.5.4 Task attribute MESSAGES ......ooiiiiiiiii e 129
11.5.4.1 Task attribute MEeSSAgES OVEIVIEW ......ccoiiiiiiiiiiiiiii e 129
TA.5.4.2 ACA ettt e e e a e an et et e tee e e tae e ettt e ettt e e anteeenteeeaneeeeanneeaas 130
11.5.4.3 HEAD OF QUEUE ... .ottt e et e e et e e sate e e nee e e snteeenneeea 130
11.5.4.4 LINKED COMMAND COMPLETE ...ttt ettt e st e snee e sneeeenneee s 131
11.5.4.5 LINKED COMMAND COMPLETE (WITH FLAG) ..oiiiiiiiiieiiie e 131
11.5.4.6 ORDERED ......ooiiiiiiie ettt ettt e et e s e e et e e st be e e sateeesseeeesnseeeaneeeesseeeanseeens 131
TA5.4.7 SIMPLE ...ttt e et e s e e et e e st be e e st e e e te e e e anteeeanaeeanreeeanneeeas 131
11.5.5 Task Management MESSAGES .......cuiiiiiiiiiiiiiiiiie ettt et et e e s e s e e e e snneaeee e s anneeeas 132
11.5.5.1 Task management MESSAGE COUES ......ccoiuuiiiiiiiiiiiieiiiie et ee et e e seee e e e ee e eneeee s 132
11.5.5.2 ABORT TASK .ottt e et ettt e et e e s teeeateeesatbeeeaseeeaseeeesnseeeanseeeantesanseeens 132
11.5.5.3 ABORT TASK SET .oiiiiii ittt et e ettt ettt e sa e e st eesmtteaenseeeateeeesnseeeaseeeesnteeenseeans 132
T1.5.5.4 CLEAR ACA .. oottt ettt et et e ettt e ettt e e ettt eeat e e e anateesnteeeanteeeeseeeenteneesseeeanneeaas 133
11.5.5.5 CLEAR TASK SET .ooiiiiie ittt ettt ettt ettt e ettt e e st e e snate e smteeesnteeeeseeeanseeeenseeeanseeaas 133
11.5.5.6 LOGICAL UNIT RESET ..ottt ettt et e e e s e s 133
11.5.5.7 TARGET RESET ...ooiiiiiii ittt ettt e st e st e e snt e e eteeeanteeeenneeeeseeeesnteesnseeeas 133
11.5.5.8 TERMINATE TASK ..ottt ettt ettt e et e e snte e e snte e e snteeeenseeeeseeeenseeeas 133
11.6 Command processing considerations and exception conditions ............cccccoviviieiiiiiiieeiiieenn. 133
11.6.1 Command processing considerations and exception conditions overview ..............ccc.ccccee.... 133
11.6.2 Asynchronous event NOLIfICAtioN ..........c.cooiiiiiiiiiii e 134
11.6.3 Incorrect initiator CONNECHION .........ooiiiiiiiii e e 134
11.6.4 Unexpected reSEIECHION ...t 135
11.7 Use of disconnect-reconnect page parameters ..........ccccviiiiiieiiiiiiiie e 135
11.8 SCSI parallel INtErface SEIVICES .......coiiiiiiiiiiiiii e s 136
11.8.1 SCSI parallel interface SErviCes OVEIVIEW ...........coocuiiiiiiiiiiie et 136
T1.8.2 PrOoCEAUIE tEIMNS ...ttt e et e e e e e e e e e e e e e e e e e e snaneenee e 136
11.8.3 Application client SCSI cOmMMAaNd SEIVICES .......cccoiiuiiiiiiiiiiiee e 138
11.8.3.1 Application client SCSI command services procedure call ...........cccceeiiiiiieeiiiiieeiieeen 138
11.8.3.2 Send SCSI COMMEANT SEIVICE .....oeiiiuiiiiiiiiiiiee ettt ettt e e et e et e e e e s e e e e snnreee e s annees 139
11.8.4 Device server SCSI COMMEANG SEIVICES ....cocuuuiiiiiiiiiiiee ettt e e e 139
11.8.4.1 Device server SCSI command services procedure Call ..........ccccoviiiiiiiiiiieee i 139

SCSI Parallel Interface-2 v



14776-112 © ISO/IEC:2002(E)

11.8.4.2 Data-in dEIIVEIY SEIVICE .....coiiiiiiiiei ittt ettt e e e s e e e nneee s 139
11.8.4.3 Data-out deliVEIY SEIVICE .....cocuuiiiiiiiiiiiiie et s 140
11.8.5 Task ManNagemMENE SEIVICES ........uiiiiiiiiiiiie it e e s 140
11.8.5.1 Task management services procedure Call ...........ccoooiiiiiiiiiiiiiiii e 140
11.8.5.2 Task management fUNCHION SEIVICE .........ccciiiiiiiiiiiie e 140
11.8.5.2.1 Task management function SErviCe OVEIVIEW .............ccoiiiiiiiiiiiiiiiie e 140
11.8.5.2.2 ABORT TASK ..ottt ettt ettt e e sa e e et e e smeteeeseeeateeeeanseeeaseeeeantesanneeans 140
11.8.5.2.3 ABORT TASK SET ...eiiiiiiiei it e e eee e ee et se e st e et e e e ate e e snseeesnseeesnneeeanseeeanneeeaneeans 141
11.8.5.2.4 CLEAR AC A .ottt ettt ettt sa e e et e e enete e eeeeeanteeeeaneeeareeeesneeeaneeans 141
11.8.5.2.5 CLEAR TASK SET ...oiiiiiiiii e ee ettt e et e e e e e e e e s ne e e e snseeesmneeeanneeeaneeesseeeas 141
11.8.5.2.6 LOGICAL UNIT RESET ...iiiiiiiiiie ittt ettt et e et e e sneeaesnee e e smteeesnseeesnneeeeneeans 141
11.8.5.2.7 RESET SERVICE DELIVERY SUBSYSTEM ......ooiiiiiiiiieeie e 141
11.8.5.2.8 TARGET RESET ....tiiiiiii ittt ettt ettt ettt e et e e sae e e e ene e e e smneeesneeeeeneeanneeeas 141
11.8.5.2.9 TERMINATE TASK ..ottt ettt e st e et e e st ee e e et e e ateeeesnneeesseeeeanteeeaneeaas 141
11.8.5. 210 WAKEUPR ...ttt ettt ettt e e e ae e e e et e e smteeeenteeeenseaeeseeeenneeeas 141
Annex A Additional requirements for LVD SCSI drivers and reCeivers .........ococccviiiiiieeiiiiiiieee e 142
A1 System level reQUIrEMENES ... ...ei ittt e e e e sttt e e e s bee e e e sbeeeeeeannes 142
A.2 DIiVEr FEOUITEIMENTS ... iitiiiiiiiieie ettt e e ettt e e ettt e e e e e bttt e e e s aanbe e e e e e anbeeeeeeaanbeeeeeenbeeeeesanteneeeanns 142
A.2.1 Differential output voltage, VS .. ... s 143
A.2.2 Offset (common-mode output) voltage, VCM ........oociiiiiiiiiie e 145
A.2.3 Short-circuit currents, |O-S and [O+S ..o e 146
A.2.4 Open-circuit output voltages, Vo.(0c) @A VOH(OC) ... 147
A.2.5 Output SiIgNal WaVEFOIM .......oiiii e 147
A.2.6 Dynamic output signal balance, VCM(PP) ... 149
A.3 ReCeIVEr CharaCteriStiCS .........iuiiiiiiiiiiiiii it ettt e et e e e e se e e e e s anbeeeee e 150
A.3.1 Receiver steady state input voltage requirements ... 151
NG T2 00 431 o] [F= T ToT SN (=] SRR 151
A.3.3 Receiver setup and hold tIMES ........ooeiiiiiiii e e e e e e e e e enees 152
A4 Transceiver CharacCteriStiCS .........oiiiiiiiiiii et e et e e et e e e s rnteeee e e 152
A.4.1 Transceiver output/input currents, [I-L and [+L ..., 152
A.4.2 Transceiver maximum inPUE VOIRAGES ......oooiiiiiiiiiiiiii e 153
Annex B SCSI configured automatically (SCAM) ... 154
2 J00 1V o T [ 154
= ] 01T =T o PRSPPI 154
I AT O N1V I =Y 0114 =Y o 0= SRR 155
B.3.1 Configuration reqUIr€MENTS .........oouiiiiiiiiiii et 155
B.3.2 TiMING rEQUIMEIMENES .....oiiiiiiiiiieie ettt ettt e e et e e e e e nbe e e e annee s 155
B.3.2.1 SCAM tolerant power-on to selection delay .............ccccoiiiiiiiiii e 156
B.3.2.2 SCAM tolerant reset to selection delay ... 156
B.3.2.3 SCAM tolerant selection reSponse tiMe .........c.cooiiiiiiiiiiiiiiii e 156
B.3.2.4 SCAM unassigned ID selection response delay ..........cccoooueiiiiiiiiiiiiiii e 156
B.3.2.5 SCAM power-on to SCAM selection delay ..........coceeiiiiiiiiiiiiiie e 156
B.3.2.6 SCAM reset to SCAM selection delay ... 156
B.3.2.7 SCAM selection reSPONSE tiME ........cooiiiiiiiiiiiiii e 156
B.3.2.8 Recommended SCAM selection response tiMe ..........coooiiiiieiiiiiiie e 156
B.3.2.9 Wide arbitration timMe ...........ueiiiii e 156
B.3.3 DeViCe rEQUITEMENTS .....ciiiiiiiiiiieiii ittt ettt e ettt e e e et e e e e e st e ee e e e nbee e e e enneeas 157
B.3.3.1 SCAM tolerant target ...........eoiii i e 157
B.3.3.2 Level 1 SCAM INItIAtOr ... e 157
B.3.3.3 Level 1 SCAM LArgel ....cooiiiiiiiei et e e s e e e e e e e 157
B.3.3.4 Level 2 SCAM INItIALOT ......ooiiiiiiie et e e e e et e e e eeeeenneeas 158
B.3.3.5 Level 2 SCAM LArgel .....oooiuiiiiiei ittt e e e e 158
R 107N 1V I o] o) (o Toto | PRSPPI 159
=30 3 I [ 011 = (o o PSR 159
B.4.1.1 TranSfer CYCIES ...ttt s et e e s et e e e ennbe e e e e enneee 159
B.4.1.2 Wired-OR glitch fillering ........coooiiiiiiii e 160
B.4.1.3 ISOIAtiON STAGE -...eiiiiiiieeii e 161

vi SCSI Parallel Interface-2



14776-112 © ISO/IEC:2002(E)

B.4.1.4 FUNCHON SEQUENCES ....coiiiiiiiiiai ittt ettt ettt e st e e s ettt e e e e anbbb e e e e e annbe e e e anneee 164
B.4.1.4.11S01ate FUNCHON ...c.eeeeiiii et s e e e e 165
B.4.1.4.2 Isolate and set priority flag function ... 166
B.4.1.4.3 Configuration process complete fuNCtion ... 166
B.4.1.4.4 Dominant initiator contention fUNCLION .............ooiiiiiiii e 167
SIS 107NV o o 1Y =1 i o] o - PSPPI 167
T IS T @7 N1V N o1 (= L (o SRS 167
B.5.1.1 Dominant SCAM iNItIator ........oooiiiiiii e 168
B.5.1.1.1 SCSI ID CategOrization ..........ocueiiiiiiiiiiee ettt e 168
B.5.1.1.2 SCSI ID @SSIGNMENT ...ttt e e e e st e e e e e snbb e e e e enbeeeeeanneee 168
B.5.1.2 Subordinate SCAM iNItIAtOr ............ooiiiiiiii e 168
B.5.2 Level 1 SCAM LArget .....oooo ittt e et e e e et e e e nbee e e e enree s 169
B.5.3 LeVel 2 SCAM LArget .....oooiiiiiiiieii et e e e e et e e e e e e nree s 170
ANNEX C SCSI DUS FAIMESS ....eiiiiiiiiiie ittt ettt ettt e e e et e e e e s aabbe e e e s e anbeeaesanteeeeeann 172
O30 /T Yo = PSP 172
C.2 Determining fairness by monitoring prior bus activity ............ccccooiiiiiiiiii e 172
C.3 FairNess algorithm ... ...t e bbb e e e et e e e e et e e b e e e e nnee s 172
Oy N [o |11 o] g F= 1 I oTe] 1 410 0 =T o1 £ PR SPR 173
Annex D SCA-2 CONNECIOT PINOULS ......oiuviiiiiiiiiiiie ettt e ettt e e e sttt e e e e sttt e e e sabbeeeaesneeeeeeanns 175
D.1 SCA-2 Signal DEfiNITIONS .......eeiiiiiiiiiie et e e e e st e e e s eae e e e e s nneeeas 175
D.1.1 VOLTAGE and GROUND SIgNalS .........cueuiiiiiiiiiieeiieiie et e 175
D.1.2 CHARGE SIGNAIS ...ttt ettt s ettt e e e e e e e e enbe e e e e enneee 175
D.1.3 SPINDLE SYNC ..ttt ettt e e e et e e e e et et e e e bt e e e e e nbeaeeeeaanneeeseannees 176
D.1.4 ACTIVE LED OUT ..ottt ettt ettt e et e e s et e e e e et e e e e e eamneee e eanneee 177
D.1.5 MOtOr Start CONMIOIS .....ccoiiuiiiiiieiei et e e e e et e e e e e e e e e e annee s 177
D.1.6 SCSI ID SEIECHON ...ttt e e e s e e e e e e enbbee e e e e ebreeeeeanneee 178
D.1.7 MATED SIGNQIS ...eeieiiiiiieiie ettt ettt e e ettt e e e ettt e e e s e nbe e e e e e nnbbe e e e e eneeeeeennees 179
D.1.7.1 MATED 2/DFIVE SIAE ..ceiiititiiiei ittt ettt et e ettt e e s et ee e e e s snb b e e e e e enbeeeeeanneee 179
D.1.7.2 MATED 2/Backplane Side ..........cueiiiiiiiiiiie ittt st ene e 180
D.1.7.3 MATED 1/DFIVE SIAE ..eeiiitiiiiieiiiiiiie ettt et e e e e s et e e e e st e e e e enbeeeeeenneee 180
D.1.7.4 MATED 1/Backplane Side ..........cueiiiiiiiiiiiii ittt eeeee 180
Annex E Interconnecting buses of different Widths .............ociiiiii e 182
Annex F Cabling and cable measurement method recommendations ............ccccceiiiiiiiii e, 185
Rt =1 o] {1 o PSR 185
F.2 Cable MEASUIEMENT .....oooi it e e e e e ettt e e sttt e e e e sne e e e e e sntteeeeannneeeas 185
F.2.1 Impedance, TDR, SINGIE-ENAEA ..........ooiiiiiiiieiiiiieeecee e e e e e e e e e ereeaaeaeeeanns 185
F.2.2 Impedance, TDR, differential ..............oooiiiiiiiiiie e a e e e 185
F.2.3 Attenuation, differ@ntial ...........ccoiiiieiiiii e 186
F.2.4 Velocity (propagation delay) and SKeW ..........oooiiiiiiiiiiiii e 186
Annex G Transmission line considerations for fast-20 data transfer rates ............cccoccceiiiiiiii i, 187
Annex H Measuring SE pin Capacitance ... 190
ANNEX | SCSIICONS ...t e ettt e e e sttt e e e sttt e e e e abeeeee e s beeeeeesbeeeaesanteeeeeans 191
Annex J Example of HVD terminator NEtWOrK ...........ocuiiiiiiiiiii et 193
Annex K SCSI-3 to SCSI-2 terminology MapPing .....oc.eeeieeiiiiiiee e iiieiee e etiiiee e stiee e e st e e e s sreeeeessbeaeeee e 194
Annex L SCA-2 Unshielded CONNECLIONS .......coiiiiiiiiiiiiiiie ittt et e et e e et e e e s sneeeeeeans 195
L.1 Definitions and CONVENTIONS .........ueiiiiiiiiiee e ee ettt s et e e e ettt e e e st e e e e snbe e e e e e anneeeeeannneeeas 196
0 O T =Y ] 71 1T PSR 196

SCSI Parallel Interface-2 vii



14776-112 © ISO/IEC:2002(E)

L.2 General DESCIIPLON ......oiiiiiiiiiii ittt ettt e e e bttt e e s bbbt e e e sbb e e e e anbsbeeeesnnneeeas 198
Annex M VHDCI Shielded Configurations .............ooooiiiiiiiiiiiiie et beee et eee e 200
M.1 Definitions and CONVENTIONS .........eeiiiiiiii et e e e e e e e s nneee s 200

Y I T =Y T 1 o) o < RSP RST 200
M.2 General DESCIIPLION .....cooiiiiiie ettt e sttt e e s aae et e e s e anbe e e e e sasteeeeeanneeeas 202

viii SCSI Parallel Interface-2



14776-112 © ISO/IEC:2002(E)

Tables

Page
1 Transceiver/Speed SUPPOIM MAP .....coiiiiiiiiiiiiiiiee ettt ee ettt e ettt e e s aaa et e e e e aabeeeee e e nbeeee e e aabeeeeesnbeneeeesanes 14
2 Cross-reference to A cable contact assignments ... 37
3 SE contact assignments - A CAbBIE ........ooi i 38
4 SE contact assignments - P CabIe ...........oooiiii e 39
5 SE contact assignments - Q CADIE ........oooiiiiiiiii s 40
6 SE contact assignments - nonshielded alternative 4 connector .........c..ueveeiiiiee i 41
7 LVD contact assignments - A CabIe ... s 42
8 LVD contact assignments - P Cable ..o 43
9 LVD contact assignments - Q CADIE .......ooiiiiiiiiiiie e 44
10 HVD contact assignments - A CAbIE ........cooiiiiiiiiiii e 45
11 HVD contact assignments - P CabIe ... 46
12 HVD contact assignments - Q CaDIE ... 47
13 HVD and LVD contact assignments - nonshielded alternative 4 connector ...........cccoocevciiiiiveeeeenienns 48
14 Recommended minimum CONAUCION SIZE ........ccoiiiiiiiiiiiiiiiii e e 50
15 SE characteristic impedance of cable at maximum indicated data transferrate .............ccccccccce i 51
16 Differential characteristic impedance of cable at indicated data transferrate ............cccccoceieeeinnnnn, 52
17 SE maximum distance between terminators ..o 53
18 Differential maximum distance between terminators ...........ccooiiii i 54
20 Minimum stub connection spacing rules for HVD SCSI deViCes ........cccccviveeiiiiiiiiiiieeieee e 55
19 HVD stub length and spacing reqUIrEMENES .............ooiiiiiiiiiii e e 55
21 Minimum stub connection spacing rules for LVD SCSI deViCes ........cuuvieiiiiieiiiiiiiie e 55
22 Electrical input requirements at the device CONNECIOr ..........oooiiiiiiiiiiiiie e 56
23 Input current requirements at the device connector for lines not being driven by the device .............. 57
24 SE steady state output voltage characteristiCs .........ccccuvviiiiiiiii e 58
25 SE input voltage charaCteriStiCS ..........uiiiiiiiiiiii e 61
26 SE input and output electrical CharacteriStiCs ............uoiiiiiiiiiiii e 62
27 1-V requirements for LVD impedance, common mode impedance, and Vgjag tests ............................ 64
28 Values for LVD termination balance test ..........ooo i 65
29 Values for LVD capacitive l0aAS ...........ooiiiiiiiiiiiiieiiee e e e e e e e e e e e e e e e e e s eeees 68
30 Glitch management requirements for devices using LVD driVers ... 69
31 LVD DIFFSENS driver sSpeCifiCatioNSs ...........oiiiieiiiiiiiiiee et e a e e s 70
32 DIFFSENS receiver operating reqQUIrEMENTS ........oooiiiiiiiiiiiieiiie et e e e e e e e e eeeeeaeeeeeas 71
33 |-V requirements for HVD impedance and common mode impedance tests .................ccceevvviiiriiinennns 76
34 Values for HVD termination balance test ..........c.euiiiiiiiiii e 76
35 HVD output voltage charaCteriStiCS .........ouuiiiiiiiiii e 77
37 Values for HVD Capacitive 10adS ... ...oiiiiiiiiiiii ittt e e e e e e e e e e e e e e ennee e eeeeeas 79
36 HVD input voltage CharacteriStiCs ..........ooiiiiiiiiii e e e 79
38 Terminator power characteristics at the terminator ... 81
39 Arbitration priorities DY SCSI ID .......ueeiii e e 83
40 Parity ChECKING FUIES ...ttt e e e ettt e e e s b et e e e e s be e e e e eabeeeeeeanbeeeeeeaanes 84
41 SIGNQAI SOUICES ...ceiiieiiie ettt ettt ettt e h et e e e e bttt e e o b bt e e e e o b b et e e e e bbbt e e e e aabbe e e e e aabbbe e e e e anbeeeeesanbeaeeeeaant 87
42 SCSI BUS tIMING VAIUES ...ttt e et e e e et e e e e s nnbee e s e nbe e e e e annees 89
43 Information transSfer PRASES .......ooiiii e e e e e e e e e nnne 108
44 Wide SCSI DYIE OFUEK ...ttt ettt e e e sttt e e ea e e e e s e enne e e e e annneeee s 110
45 MeSSaQe TOIMAL ...ttt ettt e e ettt e e e s b e e e e e anbe e e e e s anbeeeeeea 117
46 Extended messSage fOrMaAL .......ooo e 117
47 Link cONtrol MESSAGE COUES ..ottt ettt e ettt e e e st e e e s e embeeeesanteeeeeaa 118
48 IDENTIFY mMeSSage fOrMat ........oooiiiiiiiiii ettt e e e s b e e e sareeeeeeaans 119
49 IGNORE WIDE RESIDUE message fOrmat .............oooiiiiiiiiiiiiiiie e 120
50 IGNORE field defiNitioN .........ooiiiiiiie ettt e et e e ae e e e sat e e e et e e e amteeeereeeenneeaas 121
51 MODIFY DATA POINTER message format ... 122
52 SYNCHRONOUS DATA TRANSFER message format ...........coccooiieiiiiiiii e 123
53 TRANSFER PERIOD FACTOR fI€IA ... .eiiiiiieiiiie ettt ettt e et e e te e e e ae e e see e e e naneens 123
54 SDTR messages implied agreEmMENtS ..........oiiiiiiiiiii it 124
55 WIDE DATA TRANSFER message format .........cooooiiiiiiii e 126
56 WDTR messages implied agre@ments ..........oooiiiiiiiiiiii et 128
57 Task attribute MESSAGE COUES ..o e 130
58 ACA MESSAJE FOMMEAL ...ttt e e bbb e e e e 130
59 HEAD OF QUEUE message fOrmMat ..........ooiiiiiiiii ettt 130

SCSI Parallel Interface-2 ix



14776-112 © ISO/IEC:2002(E)

60 ORDERED mMeSSage fOrMALt .......coiiiiiiiiiieiiiee ettt ettt e e s e e e e e s e e e nneee 131
61 SIMPLE MeSSage fOMMAL ...cooiiiiiiiei et e bt e e e et e e et e e e e enneee 131
62 Task Management MESSAJE COUBS .....coiiiiiiiiiiiiiiiie ettt e e e e e e b e e e e e e sbbee e e e e anbeeeeennneee 132
63 DATA TRANSFER DISCONNECT CONTROL ...uutiieiiieeateeeaaueeaauueeesneeeaneeaaasseeaaseeeaanseeeanseeesnseeesneessnseeeannees 136
64 SCSI Parallel Interface-2 Standard terms mapped to terms from other SCSI-3 standards ................ 136
LTSI o (e Tot =Y [ (o (=T o 1S PP 138
66 Processing of send SCSI command Service proCeAUIE ..........cceeeiiiiiiiiiiiiiiieee e iieeee e rtieee e sieee e 139
67 Processing of data-in delivery Service proCeaUre ...........coouiiiiiiiiiiiiie e 140
68 Processing of data-out delivery ServiCe ProCEAUIE ..........uuveiiiiiicciiiieiee e e e 140
A1 System level reQUIrEMENES .........eiiiiii et e ettt e e e s b e e e e sbeeeeeeannes 142
A.2 Driver steady-state test limits and conditions ..o 143
A.3 Driver switching test circuit parameters ... 148
A.4 Dynamic output balance lIMItS ...........ceeiiiiiiiiiii e e e ee e e 150
A.5 Receiver steady state input vOItage ranges .........c.ooooiiiiiiiiiiii e 151
A.6 Receiver minimum and maximum input VOIGGES. ..........cccoiiiiiiiiiiiie e 151
B.1 SCAM tIMING VAIUES .....oiiiiieiii ettt e ettt e e s ae et e e s e nbe e e e e santbeeeeanneeeas 155
B.2 Transfer CycCle CONAItIONS ......oooiiiiiiii et e et e et e e s as 162
B.3 1dentifiCcation SIHNG .....ooiiiiiiiii et e e naae e s 163
= 3R I/ o TN oo o L= PRSP RPOPPP 163
B.5 MAXIMUM ID CODE .....iiiitieiatieeateeeauteteateeeateeeaaseeeaaseeeaamseeeamseeeameeeeamseeeamseeeaamseeeanneeeamseeeanseesanseeeannneenns 163
2 3K 0 7Y P 164
B.7 FUNCHON COUES ...ttt ettt e e ettt e e ettt e e e anbe e e e aantee e e e annnneeens 165
B8 ACLION COUES ...ttt e ettt e ettt e e e s b ettt e e s bbb et e e e abe e e e e anbt e e e e anneeee s 166
B.9 DOmMINance PreferenCe COE ... .ot e e e e et e e e e e e e e e s e e ennneeeeeaaeee s 167
D.1 Voltage specification IMItS .........c..eiiiiiiii e 175
D.2 Charge Supply 10 SCSI AEVICE ......ooiiiiiiiiiii et 176
D.3 Output characteristics of drive 'ACTIVE LED OUT Signal ........cccueeiiiiiiiiiiiieee e 177
D.4 Definition of MOtor start CONIOIS ........oc.eeiiiii e 178
D.5 Electronic requirements for input CONIOIS .........oooiiiiiiiiiiiie e e 178
D.6 SCSI device ID SeleCtion SIgNAIS .......oc.uuiiiiiiiiiiii e 179
K.1 SPI-2 to SCSI-2 terminology MaPPiNg ....eceeeiueieeieiiiieiee sttt e e s e e e e anee e e s saneeeas 194

X SCSI Parallel Interface-2



14776-112 © ISO/IEC:2002(E)

Figures

Page
1 General SrUCUIE OF SCSI ..ot e e e et e e s eee e e e neeas 2
2 Differential SCSIDUS ...t e e bt e e e e e nr e e e e nnees 15
KIS T T 0 1 I o T 15
4 SCSI bus topology Aetails ........coi it e e 17
5 SCSI Parallel Interface service reference MOAe ..........ocueiiiiiiiiiiiiiii e 19
6 Model for a four step CONfIMEd SEIVICES ........uiiiiiiiiii e 19
7 Model for a two step CONfIrMEd SEIVICES .......oiiiiiiiiiii e e 20
8 50/68-contact alternative 1/alternative 3 nonshielded SCSI device connector ..........cccocccoeeiiiiiieennnne, 23
9 50/68-contact alternative 1/alternative 3 nonshielded mating connector .............cccccviiiiiiiiii i, 24
10 50-contact alternative 2 nonshielded SCSI device connector (A cable) .........cccoooiiiiiiiiiii 25
11 50-contact alternative 2 nonshielded mating connector (A cable) ........ccoovieiiiiiiiiii e, 26
12 80-contact alternative 4 nonshielded SCSI device connector (P cable) ...........cocceiiiiiii i 27
13 80-contact alternative 4 nonshielded contact poSitions ... 27
14 50-contact alternative 1 shielded SCSI device connector (A cable) ........coccoeiiiiiiiiiiiie e 29
15 50-contact alternative 1 shielded mating connector (A cable) ... 30
16 50-contact alternative 2 shielded SCSI device connector (A cable) ........coccoeeiiiiiiiiiiiiiie e 31
17 50-contact alternative 2 shielded mating connector (A cable) .........occeiiiiiiiiiii e 32
18 68-contact alternative 3 shielded SCSI device connector (P cable/Q cable) ..........ccccooiiviiiiiieninnnnn 33
19 68-contact alternative 3 shielded mating connector (P cable/Q cable) ...........cccoiiiiiiiiiiiiiiees 34
20 68-contact alternative 4 shielded SCSI device connector (P cable/Q cable) .........ccccoiiiiiiiiiienennnnnn 35
21 68-contact alternative 4 shielded contact positions (P cable/Q cable) ..........cccooiiiiiiiiiiiii 36
22 Terminator deCoUpPliNg ©XAMPIE ........eiiiiiiiii ettt e e et e e e e nbee e e e e e 53
23 Active negation current VS, VOIAGE ........ooiiiiiiiiiiii et 59
24 SE A.C. ST CIFCUIL ...eeiii ettt ettt e e st e e e et e e e e e ebe b e e e e e snbe e e e e anneeeas 60
25 Differential SPI-2 bus termMiNator ..........ooiiiiiiiii e e 62
26 Test circuit for terminator differential ImMpedance ..............ooo i 63
27 Termination |-V characteristics for differential and common mode impedance tests ............ccccceene 63
28 Test circuit for termination common mode impedance test ..., 64
29 Termination balance test configuration .............ooi i e 65
30 Termination balance test data definition ... 65
31 LVD transceiver arChiteCIUM® .........c...oiiiiiiiiiie et eaeeeas 66
32 LVD reCeIVEr €XAMPIE .....eiiiiiiieiii ettt et e e et e e e bt e e e e nb e e e e e e nb e e e e anbe e e e e e nreeas 67
K I O o = o7 11177 [0 X- T [P 68
34 LVD DIFFSENS driver signal definitioNS .........c.oeiiiiiiiiii e 70
35 DIFFSENS recCeiver FUNCHON ........ouuiiiiiiiieee ettt e e st e e st e e e e enaeeeas 71
36 LVD DIFFSENS reCeIiVEr €XamMPIE ....cooiiiiiiiiiiiiiiiie ettt ettt e et e e e s e ae e e e snneeeas 72
37 Multimode terminator arChiteCtUre ...........c.eiiiiiii e e e 73
38 Multimode transceiver arChiteCIUIe ..............ooiiiiii e e e 74
KT B AV B (=T e (o | SRR 78
T L0 ST e 1)Y= ol o] o) (=Tex 1) o TN 14 o101 PP PURt 80
41 Voltage and current definitioNS .........ooouiiiiiiii e e e 85
S o = 1T ST =T a1 U PR 86
43 Fast-10 SE timing measurement POINES .......ccuiiiii i 93
44 Fast-20 SE timing measurement POINES ........c.uiiiiiiiiiie e 94
45 LVD timing MeasuremMent POINES ......ooiiiiiiiiiii et e e e e e e e e e e e e 95
46 HVD timing MeasuremMent POINTS ........oooiiiiiieiiiiii e e e e e e e e e s reee e e e e e e 96
47 Fast-10 setup and hold times for SE appliCations ...........ccciiiiiiiiiiiii e 97
48 Fast-10 setup and hold timing for HVD applications ...........ccooiiiiiiiiiiiiie e 97
49 Fast-20 setup and hold times for SE appliCations ..........ccceiiiiiiiiiiiiiie e 99
50 Fast-20 setup and hold timing for HVD applications ............cceiiiiiiiiiiiiie e 99
51 Fast-40 System setup and hold timings (all times iN NS) ... 101
52 PRASE SEUENCES ......eeiiiiiiiieiiie ettt e e e bttt e et e e e e e e et e e e e et e e e e easnb e e e eeeaeeas 115
A.1 Differential steady-state output voltage test CirCuit ............cceevviiiiii i 144
A.2 Domain for driver assertion and Negation IEVEIS ...........cc.eoiiiiiiiiiiiiiiiiee e 145
A.3 Driver offset steady-state voltage test CIrCUIL ............ooiiiiiiiiiiiii e 146
A.4 Common mode output VOIRAGE tESE ......coooiiiiiiiii e 146
A.5 Driver short-CircUit teSt CIFCUIL .......ooi i 147
A.6 Open-circuit output voltage test CIFCUIL ............oiiiiiiii e 147
A.7 Differential output switching voltage test CirCuit ..........cocoiiiiii e 148

SCSI Parallel Interface-2 Xi



14776-112 © ISO/IEC:2002(E)

A.8 Driver output Signal WavefOrM .........oo it ee e 149
A.9 Driver offset switching voltage test CIrCUIt ...........ocuiiiiiiiiiii e 150
A.10 Receiver input voltage threshold test CIrCUt ............cooiiiiiiiiii e 152
A.11 Transceiver off-state output current test CirCuit ... 153
BT TrANSTEI CYCIES ..ttt e ettt e e et e e e s bttt e e e st e e e enntbeee e s nneeeas 160
B.2 Level 1 SCAM arget States ......oc.eeiiiiiiiii et 169
B.3 Level 2 SCAM target States .......c..eiiiiiiiiie e 170
D.1 Sample circuit for mated INdICAtIONS .........cooiiiiiiii s 181
E.1 Interconnecting single-ended A and P CabIes ... 183
E.2 Interconnecting HVD A and P CabIEs ........ocooiiiiiiiiiii e 184
F.1 Differential impedance MeasUremMENt ...........oouiiiiiiiiiii e 186
G.1 Minimum device spacing versus bus and device CapacitanCe ...........cccccccceiiiiieiieiniiiee e 189
R S = Too g T {0 S ] 191
2 IV I Tt o I (o s 2 | 191
1.3 SE/LVD mMultimode iCON FOr SCSI .....oiiiiiiiiie et as 192
IR o AV I To o T {0 S 1] S SPSSTESS 192
J.1 Example of termination network for HVD deVICES .........ooiiiiiiiiiiiiiii e 193
L.1 Mating side gender definition ............cooi e 198
L.2 Contact positioning arChitECUIE .............ueiiiiiiiiiie e e e s s 199
M.1 Mating side gender definition ...........coo e 202

Xii SCSI Parallel Interface-2



14776-112 © ISO/IEC:2002(E)

INFORMATION TECHNOLOGY —
SMALL COMPUTER SYSTEM INTERFACE (SCSI) -

Part 112: Parallel Interface-2 (SPI-2)

FOREWORD

1) ISO (International Organization for Standardization) and IEC (International Electrotechnical Commission) form
the specialized system for worldwide standardization. National bodies that are members of ISO or IEC participate
in the development of International Standards through technical committees established by the respective
organization to deal with particular fields of technical activity. ISO and IEC technical committees collaborate in
fields of mutual interest. Other international organizations, governmental and non-governmental, in liaison with
ISO and IEC, also take part in the work.

2) In the field of information technology, ISO and IEC have established a joint technical committee, ISO/IEC JTCL1.
Draft International Standards adopted by the joint technical committee are circulated to national bodies for
voting. Publication as an International Standard requires approval by at least 75 % of the national bodies casting
a vote.

3) Attention is drawn to the possibility that some of the elements of this International Standard may be the subject
of patent rights. 1ISO and IEC shall not be held responsible for identifying any or all such patent rights.

International Standard ISO/IEC 14776-112 was prepared by subcommittee 25: Inter-
connection of information technology equipment, of ISO/IEC joint technical committee 1:
Information technology.

ISO/IEC 14776-112 is intended to be used in conjunction with ISO/IEC 14776-311". The
resulting interface facilitates the interconnection of computers and intelligent peripherals and
thus provides a common interface standard for both system integrators and suppliers of
intelligent peripherals.

Annexes A, B, C and D form an integral part of this standard.

Annexes E, F, G, H, I, J, K, L and M are for information only.

! Under consideration.
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Introduction

The SCSI protocol is designed to provide an efficient peer-to-peer I/O bus with the maximum number of
hosts and peripherals determined by the bus width (typically 8 or 16 with 32 allowed). Data may be
transferred asynchronously or synchronously at rates that depend primarily on device implementation and
cable length.

SCSIl is an I/O interface that may be operated over a wide range of media and transfer rates. The
objectives of the parallel interface in SCSI are:

a) To provide host computers with device independence within a class of devices. Thus, different disk
drives, tape drives, printers, optical media drives, and other devices may be added to the host
computers without requiring modifications to generic system hardware. Vendor unique indications
are accommodated. Reserved areas are provided for future standardization.

b) To provide interoperability with SCSI-2 devices. Devices meeting SCSI-2 and the SCSI Parallel
Interface-2 standards co-exist on the same bus. SCSI-3 devices should be permissive of the SCSI-2
or SCSI-3 compliant behavior of other devices including those not implementing optional extensions
of the SCSI Parallel Interface-2 Standard.

The interface protocol includes provision for the connection of multiple initiators (SCSI devices capable of
initiating a task) and multiple targets (SCSI devices capable of responding to a request to perform a task).
Distributed arbitration (i.e., bus-contention logic) is built into the architecture of parallel SCSI. A default
priority system awards interface control to the highest priority SCSI device that is contending for use of the
bus and an optional fairness algorithm is defined.

This international standard combines the functionality of the SCSI-3 Interlocked Protocol (SIP) standard,
the SCSI-3 Parallel Interface (SPI) standard, and the SCSI-3 Fast-20 standard. This international standard
is intended to be the choice for new designs over the above standards. In addition to combining the above
standards several new features have been added into this international standard. Some of those features
are; Low Voltage Differential (LVD), fast-40 data transfers, multimode signal-ended (MSE), and additional
connectors.

The SCSI Parallel Interface-2 standard is divided into the following clauses:

- Clause 1 is the scope;

- Clause 2 enumerates the normative references that apply to this standard;
- Clause 3 describes the definitions, symbols, conventions and abbreviations used in this standard;
- Clause 4 describes the SCSI parallel interface model used in this standard;
- Clause 5 describes the connectors;

- Clause 6 describes the cable characteristics;

- Clause 7 describes the electrical characteristics;

- Clause 8 describes the SCSI bus signals;

- Clause 9 describes the bus timing;

- Clause 10 describes the removal and insertion of parallel SCSI devices;

- Clause 11 describes the SCSI parallel protocol characteristics;

Xiv SCSI Parallel Interface-2
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Small Computer System Interface -

Part 112: Parallel Interface-2 (SPI-2)
1 Scope

This international standard defines the mechanical, electrical, timing, and protocol requirements of the
SCSI parallel interface to allow conforming devices to interoperate. The SCSI parallel interface is a local
I/0 bus that may be operated over a wide range of transfer rates. The objectives of the SCSI parallel
interface are

a) To provide host computers with device independence within a class of devices. Thus, different disk
drives, tape drives, printers, optical media drives, and other devices may be added to the host
computers without requiring modifications to generic system hardware. Provision is made for the
addition of special features and functions through the use of vendor-specific options. Reserved areas
are provided for future standardization.

b) To provide compatibility such that properly conforming SCSI-2 devices may interoperate with
SCSI-3 devices given that the systems engineering is correctly done. Properly conforming SCSI-2
devices should respond in an acceptable manner to reject SCSI-3 protocol extensions. SCSI-3
protocol extensions are designed to be permissive of such rejections and thus allow the SCSI-2
devices to continue operation without requiring the use of the extension.

The interface protocol includes provision for the connection of multiple initiators (SCSI devices capable of
initiating an I/O process) and multiple targets (SCSI devices capable of responding to a request to perform
an 1/O process). Distributed arbitration (i.e., bus-contention logic) is built into the architecture of SCSI. A
default priority system awards interface control to the highest priority SCSI device that is contending for
use of the bus and an optional fairness algorithm is defined.

This standard defines the physical attributes of an input/output bus for interconnecting computers and
peripheral devices.

Figure 1 is intended to show the general structure of SCSI standards. The figure is not intended to imply a
relationship such as a hierarchy, protocol stack, or system architecture.

SCSI Parallel Interface-2 1
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Common Access Method

SCSI device-Type Specific Command Sets

Shared Command Set (for all SCSI device types)

Transport Protocols

Architecture Model

Physical Interconnects

Figure 1 - General Structure of SCSI

This international standard is intended as an alternate to the SCSI-3 Parallel Interface Standard. This
international standard, in addition to containing all the information in the SCSI-3 Parallel Interface Standard
contains information and specifications for LVD and fast-40 along with many other improvements.

2 Normative references

2.1 Normative references

The following normative documents contain provisions which, through reference in this text, constitute
provisions of this part of ISO/IEC 14776. For dated references, subsequent amendments to, or revisions
of, any of these publications do not apply. However, parties to agreements based on this part of ISO/IEC
14776 are encouraged to investigate the possibility of applying the most recent editions of the normative
documents indicated below. For undated references, the latest edition of the normative document referred
to applies. Members of IEC and ISO maintain registers of currently valid International Standards.

2.2 Approved references

ISO/IEC 9316:1995, Small Computer System Interface - 2

ISO/IEC 8482:1993, Information technology - Telecommunications and information exchange between
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systems - Twisted pair multipoint interconnections

ISO/IEC 14776-411,1999, SCSI-3 Architecture Model standard

IEC 60512-2:1985, Electromechanical components for electronic equipment; basic testing procedures and
measuring methods - Part 2: General examination, electrical continuity and contact resistance tests,

insulation tests and voltage stress tests

IEC 60512-11-7:1996, Electromechanical components for electronic equipment - Basic testing procedures
and measuring methods - Part 11-7: Climatic tests - Test 11g: Flowing mixed gas corrosion test

EIA-700A0AE (SP-3651), Detail Specification for Trapezoidal Connectors with Non-removable Ribbon
Contacts on 1,27 mm Pitch Double Row used with Single Connector Attachments (SCA-2)

EIA-700A0AF (SP-3652), Detail Specification for Trapezoidal Connector 0,8mm Pitch used with Very High
Density Cable Interconnect (VHDCI)

2.3 References under development

ISO/IEC 14776-412, SCSI Architecture Model-2 standard

ISO/IEC 14776-311, SCSI-3 Primary Commands Standard
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