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CHAPTER 1
ENTRODUCTION

_ NOTE
For simplicity, the word “system™ is med through-
oul this menoal and applies to both the YAX B600
aed VAX BGSD systems unless otherwise: speelficd,

E1l MANUAL SCOPE AND RELATED DOCUMNENTS

This manuad, written as 3 trajping amd field resowrce, & & comprehensive description of the VAX
Au00,/8650 SBIA. Thae manual is written on three levels = general, functional, and deeailed. Table -1 lists
related hardware docunsentation.

1.2 GENEERAL DNESCRIPTIONM

A VAKX B600/8650 may cuniain two synchronous backplane interconnect adapters (SBEA=), SBLA 0 and
SBIA 1. Eech SDTA provides an inierface between the MBax, via (he ABus, and a synchronous backplone
interconnect [SBET) that will do the following conversions,

Tuble 1=1 Related Hardware Manmals

Title _ DIGITAL P.N.
Technical Descriptions
YAX 5600/6650 Console Technical Description EK-KA&0C-TD
YAX B600/8650 ERax Technical Pescriprion EK-EARSE-TD
VAN RaGH/ B30 Sysiem Power Technical Descriplion EK-KASEPTD
VAN Beo0/BE50 MRox Technical Description EE-FEEAX-TI:
VAN BA0HE50 (Box Teclnical Degeription EFE-KA6]-TD
VAX BH/EA50 MBox/ Memory Technicai Deseription CE-KAS:M-TT
VAN 606 /86350 Sysler Clacks Technical Description EK-KASK-TD
VAX 6003650 EMM Techrten] Description : EX-KARGY-TD
VAX E60K/8650 Svitem Description and Frocessor Overview ER-KARESTD
Llzer's Guides
VAN B600/8650 Syswemn Diapnastics User’s Guide® ER-KA&ADLG
VAXK 8600,/8630 Sysem Herdware Uier's Guide EX-S600H-LIG
YAX B000/8650 Syatem Maintenance Goide* Ek-36XY 1-MG
YAX BA00/AGS0 System Testallation Manual EE-36001-TM -
VAX Ba00/3650 Svstopn Faelt Isoletion Menual* EE-B600S: MM

* For Intornal Lse Chly

[t



The SREIA enables the CPLL via the MBox, to read ar wrile SBI pexus negistess and SELA romislecs {(see
Figure i-1), In responge to the CPLYS reading a vector register, ke SBIA initates an interrupt summery
el to detorming interrupt vectors. 1a a like manser, in response fo the CP's writing dhe unjain ragisier,
the SBIA hardware sarries out the SBE unjam seyuence.

SHL

[t BAHUE

g

LFLRE] S g

Fipure i-§  ABus/SBIA Intoronmuect

When an SBI sexus initiates a DMA write, after being sel up by the CPLL the SBIA transfers the
command,/address and writes data to the MBox. For » DMA read, the SBIA leansfers the com-
smand faddress o the MBox, aueepts the read data [rom the MBaox, and then transfers the read data to the

Sl

1.3 PHYSICAL DESCRIPTHON

The SBIAs are located on the Fiveslot ARua backpanel (Fipure 1-2). There are Lwo sfots for each SETA
and ene sot Tor an SBT/ABus werminator maodule. The ARus buckpanel is speeific fur SBLAs; no ather
AP interfeces can be wsed on this backpanel. A VAX S600/8650 includes one SBIA. The DNGITAL
purt punber for the second SATA 3s DB3-AA-

1.3.1 Module Partloaing

The A Bus interface module, SBA, an 10203, is instadied inoslot 3 for SBEA O and slot 5 for SBIA 1. The
SRT inierface module, SBS, an LO2M2, 35 installed in slot 2 Yor SHIA O and stot 4 for SBIA 1. The
SP0/ ABus terminator madule, the 3TM module, an L0224, is installed in sk L. The ternminator provedes
termination far the A Ros and one end of both SBls. The SET vlock signals arc mol werminated by the STM,
but an the Far ead of the SBL The far end SAT lectinator is an SBT {or SBL 1 and an M%040 ior SEI D,
witless SHI 0 i connected to an expansion cabinet. Ta Lhat case, SBI O will alse be terminated with an SBRT.

L3.L1 SDA Module - The 8BA module has the Following characreristics,

1. Coptains botr BCL and TTL logic

3. Has a CPU/SBL state machine. a 1K % 12-bil PROM

4. Has ECEL to TTL ond TTL. tw ECE logic trapslalors

4, Containg a 16 % 40-bit repister file, the primery Wierface belwoon the SBLA and ke ABus.

1.3.1.2 SBS Module - The SBS mudule haz the [ollowing characteristios.

With the exceplion of the cluck translators, completely TTL lopic
Contains dthe DHOL0E SBE priosity arbiteation chips
Has the fodtuwing EOMs /PR O

L B3 —
' [

A 256 x 4.bit ROM for AR commands

A 3234 B-bil PROM for SBIA error vectors

A 246 x R-bit PROM for zero Fill

Theee 256 x &-bir PROMSs for repister read fweite control
ALK 2 4-bit PROM used for address decoding.

LU = B o
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Figure 1-2  ABus Backpasel

1.4 SEiA DATA TRANSFERS :
The SBLA is involved in all data traunsfers Between the CPL and SBE nexus. A brief descripion of each
type of tronaler follows,

141 CPL Wnite

The CPL initiakes a CPU write by scuding a comeorwad faddeess, aod write dar langward aver the ABuos o
the SHIA. Fhey contorm o ABus protocol. For us overview of ABus protocel and a1 Lst of ABus signals,
sce Appendix A, The cornmaad Saddress sml write data are loeded inlo the SBEA register file, The address
postrom of the command/sddress s the fyrget lncotom for the write data, The SBEA resmoves the
cormmand faddress and hen Hae wrile data from the eegister file, If the address specifies an SBIA regisier,
the duly = wodlen inti; the SBEA repiater.

T the sddress is for an 5B nexus, the SBLA modifies Lhe command faddress so thet it conforoes to SHL
protocd! {sce Appendix B). Wheon the SBIA can get donmirod uf the 5B1 at the OPL cransler FCqUES], leval
(2t al TROZ, se¢ Appendin C il will ransmitl the medified comouwad fadidress on the SBL jh-:} write daa
i trnsmsiriend on the 581 oo the Tollowing SBE cyele.

1.4.2 CPL Rend

The CPL also wittates a CPLU read by sending o comaand faddress over the ABus 1o the SRIA. M s
loddedd inte the register file as with the CPL write. Again, the address portion of the command /addrees
indigaites the target bocation for the read. The SBIA eemoves the eomnuind faddress from the register file,
and, if e address 18 Tor en SBLA regisler, pades the contents of the addressed rogister 1o che resister tile

If the address indicates un SBY nexus, the SBIA meddifics the command faddress so thot it conlorms o SBI
protocol. As with the CPLY wote, when the SBEA can gor control of Lhe SBY at Wie CPLT transfer vequest
Tewel, il trumsmity the modified command Saddiess on the SBL

1-3



The addressed qexos recopnizes the addeess mind rerurns the requesessd read dals on the SBL The 5B1A
then takes the read das from the SHIL reformas L 5o that it conlorms 10 ABus protocol, aad lozds i inl
the cegisrer file. When the read data s in the register tile, cither from an SBLA repister or ant SHE noxus,
the SBEA informs the MHox that the read data is available,

The o Likes the tead daca from the register file and ransfiers it o the Elos

1.4.3 [DMA Transters

For DMA tranafers, the CPLI must provide the wexus with necessary informatipn, soch s she startmg
wrliress of the dita: eansfer and numnber of bytes w0 transfor. Interropts must be enabled 1T e CPU i5 1o
he interrupted st completion of the transter. The CPL writes noxus regiaters o prepare for the vansfor,

1451 VA Write — Once the ncxs has besn programmed for 2 DMA write, it arbitrates for the SRt
and transfers 1he command faddress, followed by the write dada longword o lonewards For a quadword
traneler. The SPTA modifics the command faddress so that it conbormy to & Bus protocal and stores 8t in
the repicter file, The wtitc dats is placed da the megiste file following the command/address, Whee the
command /addrcay and write data are in the rogister (e, the S8IA asseris an WA request thie WBux for
service. The MBox reads the command /address and then the write data. storing the dala in cache.

1.4.37 DMA Read — As for the DMA wrile, the nexus arbitrates [or the SRL and translars the
pomanand addres, The SBIA reformty the couunand faddress, stores it in the register file. and then
wsseris o JOA request o the MBox. The MBoa reads the command /address, oblaing the st uester data
friym cache, memary, and places the sead data in e SBIA regsler file, Fhe SPLA rewnoves the read dats
from ke register Tile and arbitrates Tor condrob of SBI at the tregsfer roquesi leve] assigned Lo ihe
WA, TROE. When the SBLA gains contral of the SBL, it transiers the road data tor sedus over the B

L5 PHYSICAL MEMORY ADDRESSES
The svsiem physical memory aliocation 15 shown in Figure 1-3, FThe merory ailocation Tor cack 10
pduptes is shown in Figure -4
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Figure -3 Physical Memory Address Allocation
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Figure 14 1/0 Adapler Physai Address Allceation

The SHLA register addresses are shown in Table 1-2, Both the bex byte and hes langword addresses ure
shown. The MBax, before placing the physical address on the ABas, shifts the address right by two bits ta
provide a longword address. The SBIA decodss the hex lonpword wildress. Any address ceturning to the
MBaox [rom the SBLA i3 slifled lefl by rwe Bils as il enters the MBox from the ABus. The SBLA regirters
are deseribed n deladd in Chapter 3.



Toble 1-2  SBIA Repister Addresses®

=

Hex Bvto Hex Longword

Hepister MNumw Address Audress
Contfigurntion register 2X08 DR EY2 0000
Conirel and siatus register 2X0E 004 Y2 000
Freor summary regisicr 208 Q0N By 2 002
Diagnostic conird register 2X08 0O0C BY 2 K03
DMAL command/address rcgister 2X08 Q010 HY 70
DM AL LD rogister AX0E 0014 BY 2 S
DMAA commandaddress vegister AMOE N H £Y2 000G
DMAA D register 2X08 001 8Y 2 0007
AR cotnmand /adidress regiter ZXOE 0020 aY 2 D03
[PAR 1D register 208 (W24 B2 Diw
DMAC comemand faddress repister IXOE 2R B2 A
DMALC TEY regrisler 2N0E o2 Y2 0DGB
S8l silo 2W0 (030 BY 2 000C
5Bl eceor Togister 2508 0034 BY 2 Q01
SBI timeoul Adcress Tepter 2X0E 203k 2Y2 Q00DE
SBI Tauh,/status register 208 3 Y72 (a0F
SBI sile comparator 2X08 0040 BV RIG
S8l mainlenance register 20 (K044 BY2 NN
5B unjam regisler 2K08 0048 $Y2 D2
5B quadchear repmater IXO0E D4 Y2 03
Veclor repistory 2X04 (HXE0 Y2 0020
Yeoomor roprlers 2X0OE DOBR Y2 O02E

* For5BlA 0 X ={damd Y =D
For SBdA 1 X = Zad ¥ = 3

1.6 SBLA ERROR DETECTION

The SB1A detegts the Toliowing types of erroms.

l. BBl parity ermors

4 Purity ercors on ABus data being transferred w the SBIL when it i removed from the register
ek

1 Timeouls

2, The SBIA i» unable to gain conlrol of the SR m 102.4 ws.

b, An SBT nexus does not vespond fo & command/address.

¢ If, after the SBE nexws acknowledges L command/address For 2 CPU read. the SBIA
does not receive read data in 1024 L

=6



4. SRBI protocol crraes
A, The SBIA teceives read dats when 3 read is moi pending.

b A command /address bas indicated 4 write function, but there s po write data oo the nesd
SBI cycle.

€. An SBI neaus attempts an intecbock wrile without a previous interbock read.
d. . More than one SBL nexus lransmits on the SBIL at the same tire.

The crmors are deacribed in Chaplecs 2 and 3. Fiest, the errors ore desertbesd in the data teanser
deseription, ab the time (e error might be detectzd, The errors are wlso described, in detait. with the
register bio descriplions, for the rogister bit that the particular emmor wonld set.

1.7 SBIA REGISTERS

The SBEA fas 35 registers in the 1/0 address space {see Table 2-1}. They include conteod registers, status
regislers, mainlEnance registers, ecror regiaers, and voetor registers. The veclor registers occupy addreses
2006 K0 (2208 G030, SBIA 1} o 200R HOBE (2208 00BS, SBIA ). The FEmaining regisiers are i
adifressos 2008 QDD {2208 D00, SBIA 1) to 2008 0044 (2208 004C, SBTA 1), Fach repister is described
in detail in Chapler 3.
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CHAPTER 2
FUNCTIONAL DESCRIPTION

L1 CHAPTER OVERVIEW

Thiy chapler covers the SBLA al the bluck diagram level, Bach biock s greaged individualiy: the relatio-
ship berween blocks is deseribed and, i 4 parricular block is used in 4 data transfer, el wspect is included.
Chaptes 1 contains detuiled deseriptions of the data transfens. The SBIA block diasgram (Figure 2-1)
provides Lhe reference fur most cf the overview. The oumbers in the blacks refer 16 to print sel shoel
designation. Flowcharts are wsed to desceibe the CPL read/write transactions and the possible error
condilions thal may arise dusing those Lrmsactiong,
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Figure 3-1  SBLA Basic Block Diagram
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2.1 SBIA BASIO BLOCK THAGRAM

Figure 2-1, vhe SBIA bock diagram, s logwshiy divided by the File nfu bus, which i the b chk pane
intapesnmect betmeen Lhe SBA and SIS modules. Evcrythenp to the left of the file infe bus i on the SBA
module, Evervthing to the right of the file info bus 15 on the S5B5 module.

The SBS pint set poges arc designated s SE00-55498 and do not inclode any bex numbers. The SBA
mminbe prinl set i numbered Trom SEANI-SBAT. The alphabetic numbering starts a1l the print set is
numbered in hex, bul coniinues through the alphabet after F.

121 CPU/SBI Siate Machine

The CPU SR state machine is a TR = 12-bit PROAM used 1o coneral CPL read /wrile teansachons 1o bt 51
Resns cepiseeTs and vector Temisiers, The state machine is ol used for CPL reads fwriles w SRIA romsiers
other than the veolor registers. Bl major funciion is e controd U %-data wssembly, duriag the transTer of
register Tile dasa, from the ABus to the SPE. Dusing this iransfer, it controls the modilicatzon nf AR
protoent 3o conform to SB] protecol. 1 alsa controls the monitoring of SBL bits fo check tor errae

vonditkons.

The CPL/SBE slate machine microword contains an even pandy bit, and party is <hecked o every
micruward, even il the state maching is net involved with the transfer. Other cutpul inclode Four bics Lhad
are used Lo penerate the next address {next siate), the biks used 1o contral the S-data assembly. and o bil w0
allow the SHLA to hold the SBT for an additional cyele for CPL writes o nexns Foaialers.

The siate mechine does not Jeave the idle state for & CPU road/write unless the command faddrozs wnd
while data for a CPL write have been cemoved from the repister Tile without parity ecvors. When the siare
machine jeaves the idle state, it steps through a serigs of misToinslegcaons o allow the read/wiile
transaction to take place.

The slate machine monitors the SBY confirmation bits by branching o these 180 bits, and uses these
mrsnch conditions 10 detect ertar or timeont condions, The ermos conditiony are covered in the Nowchart.

2.2.1  Register File

The mest sienificant part of the ABus nierface is the ropisicr file, u 16 % d0-hit duzi port regster tile
This register Tibe is capable of being addressad, written, or read simultancously o each of its two porls.
Cime port is on the ABvs, snd the other is on the fite info bus, the backpanel tass thal coancety the SBA
roudube 1o the SPS module. The repister file contains both ECL and TTL lomis, with the ABus side being
ECL luwic and the life info e side TTL logc.

Al information exchunge over the ABus must go through the register File, and there arc lewsabiong heseTved
fof the various fransactions, Two lncalions arc reserved for CPU Lransactions, ong focation for the
-command faddress word and one togalivn for the read or weite dat, Two locations ere also resesved for
terlock read Lransactions, with ang bneative for the cummand,/address word and one for the read dasa,
There iz a block of locadons teserved for each of the olher DMA transactions — trensaciion buffers A
{TMAAL B (TIMAB), and C {DMAC). Fach camtaing three locations, oue Tor the command,address and
the olher two for the vead or write data longwords. (Paragraph 3.1 covens Use repister [ile in derail, and
Figure b-1 siwows the register Tike OFEALILEATION. )

It the MBox it writing information intw the register file or reading dawa trom the register Nle, the MIox
sgls up the register file adidress, 1f the SBIA is removiag information from the register file for Lransfer to
the S8, or placing modified SBI informabion i the repier file, the SBLA will cunteol Lhe address. There
i a read/wrile address on the ABus side and a read;/wrile address on Uhe file jnfa bus side,



On the ABus side. 1he register [ile con be readd or written only iF commandad by the MBox: On the TTL
side, the register file is read every SBI T {see Appendix B, Figure B-10). In is weitten, when crabled, af
Bl T2 Even thotigh i is read every SBI gyele, the contents of the addressed location sre not necessaily
vild nformalion. The SBIA does not process information read on e TTT. side unless it iz valid
informalion that the MBox has [aaded,

213 Rt Assemhly .
Whoen che repiacer fike i read, the data is trensferred over the file info buz to the S-data assernbly. If the
et is 10 be transmitted on the SBL. the S-data ussembly checks for proper parity, relormuts each picee of
infarmation to insure thit il will conlfocm Lo SEBE pragoeod, and passes the refottratted information 0 the

SBl iranscoivers.

The Bedily assembly contens parity checkers to insure sl ABus dala hay reached the S-data assetnbly
without errors. {t also contams parity peneration circeilry thal will chenge the ABus odd parily 1 SBI even

prarity,

Every SHE TOTH, the contents of the register file, ps addressed by the TTL sddres, will be read and
transfecred 10 the S-dain assembly, IT the MBox has not loaded pertinent informatiun into the register file,
the infurmation fusl read will not get transferred to the SBL However, a parity check is made in any case.
Ar this gennl, the dwly 35 in ABus Tormat, so the parily s checked gecordingly, (Sec Appendix A Tor &
faview of A B protocoi. )

The Seduto assembly uscs mubuplexers 6 reformat the dids 50 that it will conform o SBT protocol, The
masktiplexers, and thus the foremwed. are contolled-by the statc machine.

Thi: S-data awembly also recaloulates parity to peovide even pariiy es reyuired on the SBL

2.4 SEBI {aierfoce . .

Tae 3B interface consists of 3646 3-bit transceiver latches, They are.clocked to fransmit every SBT T, il
enabled, The receive latcbes are opencd every SBL T2 wnd closed at —SBY L2, Each chin penerates odd
ranty over the four bits it reccives. These parily ouiputs are wed by the SBI protoeod logic to oheck for
even 3BE parity.

235 5B Protecal
The SHI protocol lagic combiies the parily vetpuls from each of ths SBI transceiver chips to cheek o
SEE pacity, Parily is checked over the Toliowing bits.

BLIS SO Be31:00%
BUS SD M0
BLIS SR Paibl 00
BilS 3B TACG01:00=
RIS SEI 20400,

W e e b

Parity i mol checked over the Tollowing bits.

BL'S S8BT TR-15:00x

BLS SIT OO <0141
ALIS 5B FAaURT

HLIS 311 PNTLK

BUS S8l MP=02.0] =

. BUS SBI SPARE <01:40=,

LI (T TR T [ ]



The protocot logic monitees for other SBI (auls as follomws.

1. Uneapected road Tauk: The SBLA receives read data with the CPU 103 but is not expecting read
data,

7. Write soyuence fault: The command,/address indicated o write Function. and the infarmation
received om the next SBT cycle has pood panty buc it is nol write ki,

3. Multiple teansmitter fanlt: The SBEA just transmitled on the SBL but the 1D reecived does oot
compare 1o the FD transmitted.

4. laterlock sequence faull: The SBIA reocivis & CoIm mand faddres Lor an interlock wrice, but the
inteckock Mip-flop is not set (there was na interlock resd ).

226 A-Daiy Assembly

“I'he A-dats assetnbly is pramarily responsible For the reforrnatting of SB1 dala o insure that it conforms o
ABus protweol. T4 recolves the SB irformation from the SBI transceivers, modifies it a5 nocoksry, and
passes it over the file info bus tw the repister file [or temporary storage. Parity will be recafoulated to
neovide odd parity. :

227 Clock Logic
There are fwo wajor pacts of the clock logic, the ARus clack logic aral the SEF clock peneration cireuiicy.

727.1 ARw Clock Logic = The SBIA uses two clock signals from the clock moedule, CLK SBAN]
CLOCKS 134 B and CLE SBA[N] CLOCKS 141 D 1o generate Lhe tallowing BCL clocks.

SBAS CLE6 PHASE TOB
SBAG CLKE PHASE TIB
SBAG KA PHASE TIB
SBAS CLKG PHASE T2D
SBA6 CLK3 TiD.

LA A b —
bl

These five clocks provide timing for portions of the ABus imerface logic {see Figure 2-2),

| = GHAR CLEG PROSE TOH
KBS L S4B LEKE PHASETIR | SR
ZLK SRATH] CLOCKE 1471 E seie GLULK S bacE R T H
LEiL | =BAE Likh PHAEE T3A BEUS
GLE $8aiH] CLOCKE 141 0 — smac | e 510G GLIG PHASE T2E | CLOCKS
b—— =9ah ULES TIT
W

Fignre 22 ABus Clock Logic
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2.27.2 5Bl Clock Generation = The SH] clock gencration cireuitey uses a 40 MMy crvstal oscillacor 1o
provide the six 5Bl BECL clocks (see Appendix B), The six elocks used by the SBE noxus, including the
SBIA, w0 derive the [our 50 as time seaces, 10, T1. T2, and T3 are:

BUS 5BI TR H
Bi)S SBE TP 1.

BLUS 5AT PCLK H
BLS 51 POLKE L
BLIS 5Bl PDCLK H
i, BLSSB] PRXLK L.

mh g L b —

The SBIA decodes Lhese six SBI clocks o provide vaeices ECL timing terms that are converted 1o TTL Jor
witr Om Lhe SAA madule, Three of the BCL timing 1ermey are converted 0 TTL on the SBS module Tor pse
var ihul mdule (see Fygurg 2230,

The extornaf clock input is for manalactuniag we aly. An inpue for an extersad clock, back panel pin" A DG,
must be enabled by grounding pin AQ1. Both of these pins are i slot 3 (SBIA O3 or slag 5 (SBLA 1)
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218 DMA Beflec Contrel and Reguest Synchronization

The tepister file conlains locations dedicated Lo specilic data Lransfer tronsgetions. with four sepacete
grcaps of locations Teserved tor the DMA transactions. DM A ransaction buffers DMAA, DMAB, und
DMAC zre ased Tor DMA transactions ather than interlock reads, Transaction buffer DMAI i ised arly
for imarlock reuds.

When o DMA transler is initiated by an 5Bl nexw., the SBIA must insare that (he infarmation 13 loaded
toic d drameaclion buffer in the register [ie and that it wilk not be disturbed vt the leanster iz complete.
The DMA bufler controd wisd request syochronizative logic detemmines the transaction buffer to be used
next, provides this information (o the address contral lopic, and, when there is 4 DMA quencd in the
register file, asserls the DM A request 1o the MBox. A DMA transaction is congidered to be quened when
the command feddress aad write dula Tor 2 DMA weite have beet lnaded int the repister fike, When the
DM A Lrunsaciion is complets, the transaction buller i3 free for unother DMA request.

229 ECL Address and Read/Write Conlrol
Thse BT acbidress and reat/ write control logic gencrates the read and wnte pddress and enables reading or
writing the regisier file [rom the ABus (see Paragraph 3.2.1%

The method of address gencration depends on the tvpe of dale transaction, For TidA wansfers, part of the
address is penerated by the SBIA logic and part by 1he MBux. For CPU reads, ihe cntire sddress i
gencTated by the MBox.

The register fle can be writien from the ADus only if the 1,0 adapier is selected, and then only if the
Mo enabley writing the pegister file. Likewise, 10 read the register file, the T/0 sdapter must be selcciod.
The contents of the addressed location are gated to Lhe Abus if the MBax does aol cnable wnling the
regrater file,

3210 TTL Address aod Read/Write Contrel

This block of bogric is responsible for controlfing the register file address an the SBI side of the regisier file.
The address depends on the type of data transfer operation in progress. For DMA transactions. the [3),5 08
bulfer control and request synchronizagion lagic control the address, For 2 CPU rend fwrite, the address is
coptralled by A Bus sipnals,

2211 Enerrupt Logic

The interrupt Jopic roosives the SBL and other interrupl requests, and, il interrupts are gnabled {comteod
and status register bit 31 set), establishes priocily af the intereupts, and sends an encoding of the Righest
pricily interrupd to the ERBox on the IFR relurn lincs {ABus PR RETIURN <0400}

The interrupt priorilies are a8 follows. (See Table 349 for a Dist of wotereupt grianty fovels and vectars.}

Fail

SBI fawlt ar SBIA error
Adertl

Siln companc

SHI request <07:04=.

L e

2.212 SBIA Registors

The SRIA has 35 repisters in the 10 address spece - 20 controd, slatus, error, and jnainienance resisters,
and 15 interrupt veclor registers. The Nirst group ties in the local address range of 20K18 D000 to 2005 (DL
{SBIA (1 or 2208 OO Lo 2208 0040 (SBIA 11. The vector registers are addrosses 2008 (Rl L 2008
COBE (SBLA 0) and 2208 0080 tw 220R 00BE (3HIA 1), Acvess o any olher location witlin the focal
pddress sPACE CHUSES N eI



Any data . or from, the SBIA regisiers mudt pass throueh the register fite and over the ABus. The
rcgister contents pass throngh trisstate devices to the file info bus to prevent the possibility of register data
and 5B traffic colliding on 1he file info bus. When the registers are read, if there are nomeraus hits that
are nol wsed, special logie (he sera Nl logich provides bogic zeros for most anused Bits. {The registers and
their bil defingtions ars defincd in detait in Paragraph 3,14, SBiA Repisters).

2213 SHI Arhitration Chips

T DCIOL priarity arbiteation chips allow Ui SBLA acoss w the SBI, One, used for DMA Transac ivms,
transtcrs the road daea fo the SBL the ather gives Lthe SBTA contool of the SBE for CPU read or write
transactions. The DL0Es and SBL arbitralion is described in deail in Appendis C.

2.3 P TRANSACTION FLOWCHARTS

The lollowang Neweharts describe the FROM flow for CPL transectiony. BExch fowchart is followed by a
brief’ deseription. A detatled description may be fousnd in Chapter 3, and the PROM code may be fownd in
microfiche.

LAt Starting the State hMachine

The fivst Aowchart, Fipure 24, 5 wsed to determine which of the other four fowcharts e follaw. When
the VAKX 3600,/ 8650 i [irst powercd-up, the ABus is rot enabied (the consoie provides 8 comtimuons TNIT
ta the SBLIA). When the console cnables the ABus by setiing cunsale repister MCSR =012, CL ABLIS
EMNABLE is asserted to remove the INIT. The CPL/SBI state machine is forced to the idle state by an
IMIT.

Fz 22 LALLERFE Ll

Fymra 2-4  Starting the State Machioe



Three functions are wvolved in getting the CPL-SBL state machine From the idle siale 1o a road, wrile,
ISK, or quadclear stale: SEL CMD PENDING, SBLA via REG, and WHITE.

1.

BT CMD Pending: If there is no SBI command pending, the SBL state machine remains 1o the
e state, §f an SBI command is peading, other cunirol signals are menitored o determine what
path in follow, An SB] command is pending wnder the bolbowing condilions,

g The MBox has loaded the repister file with o vommind /address for a O} read of write

b, When the command/Addres is nemoved from the register filo and is trapsferred 1o the
S.data assembly, there are no address or control panty ervors.

o, Tar o CPL write, there are o data or conered parity ecrors on fhe wale dala.

d.  The address bas to be 2 valid SBI address with the SBTA ensbled to access the SB1, or the
arddress must be 3 valid SBIA wector repister address.

IF there are any cror conditions, the swale machine will pot keave the idle siate. ABpUS CPU
BUF FRROR will be asserted to inform the M#ox of the ecror, and e ihmeout Address
register, the SBT crror register, and the ereor sumnnary regtster <3126 are Iriched to hald the
error condibons,

SHE Y14 REG: 8Bl ViA REG, one of the oulputs of 8 PROM addreseed by dhe cowm-
rmand faddress, is asserted if the CPL s writing the quadelear register of reading the veuvtor
registers for IPR iV 1d= The latler initiates an interupd suomary read.

WRITE: WRITE wiil be aszerted if bit Uree of the CPU comrmand in thes correeied Saddress, s
Fet,

Tahle 2-1 shows which apeeation is performed and which Flowchare to follow, Mo 1he various combinalions
of WERITE and SBiaA Via REG.

Table 2-1  SBIA Operation Performed

SEI1
Via
Write RE( Operutlon Performel Figure Mo,
Y {1 F.end 2
! i {ntermept suemary road 2
1 B Write 2-5
! 1 Quadslear 27

2-4
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2.3.2 CPL Write _

When the siite macke [saves the dle siate it starts 2 timeoat coupter and gocs to the ARE WATT state
(Figure 2-5). The SBEA will regquest control of the SBI by asserting the toansfer request. The traasfer
regguest lovel s selected by connecting backpane! pins to backxne! pins at grousd potlential (see Appendis
), The stape machme remains in the ARR WALT stat2 until ARE O iz received or o lirmeoa! Goours.

Cra
LYLL:
r
L
LATT wini
ERASA CyCLE
A80ET )
I‘- CHFCK
Ak
iOLE C¥ILE
IR
ausy

L]

TIKIEQUT

Figure 2-5  Siate Machine Thowchars: CPL Wrile
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Il ARB CHS is not received within 512 SBL cveles (1024 psh, the state machine pocs 1o the error abork
state and Lhe command is aborted, ARITS CPL BUOF ERROR s asserte & tnform the BBox of the error
comlitiont, and the SAT ercor register. the simeont achlress regiswr, and the errur semsary repister
312245 are latched to hotd the error information. Feom the abart state, the state muching reruins to the
idle state, ARUS CPL RUF DONE is asserted simaltaneousty with ABUS CPU BUT ERROR. ABUS
P BLIF THOMNE iclls she MBox that the SBTA bas finished the trinsacticn.

When the SH1A has gained control of Lhe SBL, it transmils Liwe conunandfaddress and (hen the write data
st Lhe SBL The stute nmchine then monitors for an acknowlalge from the SBI nexos.

If there i no response, or Lhere is @ busy respunse, the SBLA returns (o the ARB WATT stule w wibilrate
for contrel of the SBT again. When the SBIA gains control of the SBL the SBIA retransmits Lthe
command faddress followed by the write data.

If there is g0 rosponse, ur 1he the nexun conlinoes 10 send a bisy response and the timeont counter expires
alter 512 SB! ¢yoles {1024 ws), the srage machine emers the coror abort state and reports the error with
ABLS CPU BUF ERROR. The statc machine then returns to the jdbe stale.

[T the SBIA receives an errar gonfirmation, the stase machine enters the error aborl stilie, ceporis the ermar,
and then returns Lo the idie state.

7 the SBIA receives 4o uf;knm#!mdg: For the commend address, the swte maching then losks Tor dan
acknowledpe for the weite data, If the write duda response i3 busy ar ceror or there 15 nn respumes, the stare
machine assumes an intormittent eeeor and returns do the ARB WAIT state; it then retransmils 1he
cormnand faddress and write dats.

When the SETA receives an acknowledse for the write data, belore the expiration of Bwe lunet., the stale
machine goes 1o the command done suie. Toawerts ARUS CPU BUF DONE 4o infarm the MBox that the
comerand bas been carmied oul and chen teturns o the idle state.

2.3.3 CPL! Read

When the stale maching lesves the idbe stare, it goes to the ARB WALT stare, askeris the transfer requesi
aml waits for ARB OK {sce Fienre 2-8). If the SBLA does nut gain coatrol of the SB within 312 sn
cwcles, a timeout cendilicn exists, the atale machine gocs fo Lhe aborr stale, asserts ABUS CI'U BLF
FRROR ta report the error, and returns Lo the idle statg,

When the SBLA gatns contral of the SBI, it irsasmits the comimand /address on Lhe SEL Tt wails une cycle
and #hen checks for an acknowledge for the command/address, I there i nw response, of the response 15 a
busy respomse, the state machine reluens @ the ARB WAITT stale, waits for conerol of 1he 5Bl once mare,
and thon recransmits the commeand faddress,

1t (he SB1A roceives an error sosponse for (he command faddress, or the timeond counter eaprecs before
receiving 1n acknowledgment, the seate machine goes to the error abort state and ssors ARUS CPL BUKF
ERROR to repors 1he errar.

If an acknowledpe is recsived, the SBLA eesiarts the 512 SBL gyele tmesut counter. The SKRIA waits for

the nexus to tramsoil the read data un the SBL If the SBIA daes aor receive the read data within 512 SBI
cyeles, the state machine goes o the error abort state to report e ermar,
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If ihe read data 15 received within the allotted timie, the SBIA reformats the data and Ivads w0 into the
register file. The alate machine then goes to the 5B CMED DONE state and aserts ABUS CPU BUF
TYOIMNE. The MBrx assumes that the transaction was cacried out sueeesstully when ABUS CPRL BUF
ERROR iz net agscrted, The sate maching then retueas to the idle st

The MBox transfers ihe read data from the sepister file o the EBos lo cmmplele the CPL road
Lransastion.

MF
.
ALEY (NP UH LN

READ
WeRIT

STERT

cMn

= s

Frpure 2-6  Stube Machine Flowchart: O Repd



2.3.4  {uadelear
Tie purpose of the quedclear operation it v clear BCC ¢rrors in SHT memaorics {sor Frgure 2-T). For the

VAX SG00/8650 system, mmicrodiagnostios wses e quadcicar operation exwensively to perform DA
usdword loopback translers.

The CPL wriles Live quadelear repisder. The command fuddress specilies 2 CTU writes b Lhe quadclens
Lepister. Fhe wrile dota containg the SHI command for 2a extended woite madked CHH Ty end the address
ol the guadword 1 be clearcd. The ATus write data is vsed to form lhe SBE coun i nd Sgddress, and he
SR arite data b dwe allers longwoerds, The Flowelart for quadclear is moch the same as far CPL wrike.

aait
i
1 L}
H L] e
! tRhi 1
i LRDAT .
T t
ieLr
0 1ER

— TIFCSIT

SAl Skt
baal ity

4

JILE

rE a4l

Figurs 2-7  Stule Muchine Flowehars Quadelear
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The state maching pocs 1o che AEEWATT srare s await the seaaiiability of the STH As with the CPL read
oo Wik, The SBLA mse paip contral ol 1ae S8 watain 512 SHY cveies, or a timeont conditeon adqll cuigt. 1
e SBEA doss nod oain conloed of the 3B witkin 5172 581 evales, 1he stare saacking gocs 1o 1he e abust
slate and asrers ABLY CPU BUEF ERIOE to repaet the ereor.

When the SBIA mains contrel of the B30 10 wansaass the command faddress developed Irom the AHus
wiie daty, Followed oy twn all-zero write dita cvcles, On Uee second woide data STH cecle, the SBEA Taoks
For ag agknowledegment fur The cormmaed faddeess Mrom he wexus,

I there i e oresponse, oF Lhe conlirmation s a basy cesponse, the slale machime reteras to the AREB
WATT sbide, wuits for controd of Uie ST, and retransmmis Lthe command Saddress and wrioe dats, 1F che
STHA continues Lo receive busy respunses oF reueives T tesponse for S5 SEL |'."!|-I..'|l:-F the state maoiine
pnos tn the errng ahon state o reperl the erear. Alsn, i an crmor responae s received for the come
mand/addregs, the state maching poes to she ceror abarr state,

Wl the state maching ks seen an acknowbed preent For the conmand, edldress, il haoks Gor the acknomd-
adpments lor the write dakv cecles. An :1-:‘kru--rli:ugrr1t:n'r 3 eapecied for -31..21 wrile data cvcle, 1 the SELA
reseives an error or buay conlirmation, of zeceives oo cespanses [or sither daks cvele, the staée machine will
o b the ARE WATT cycle to retransmit the comnrand Jaddress smd write daga. Again, i1 s assemed that
the command faddress was teccived properly, so there mast bave boen an iteoemiten ciror,

¥rhen the state machine has detected the proper number of acknowiedgments (Thiee), iL soes Lo e SBE
CMLU DONE staie, asserls ABLS CIPL BUE DONE, and then cetodns @0 the wdle stake.

L35 Irlterrupt Summary Kead

When the CPE: w6 going w handie sn inermpt, it resds the SBEA vector tegister corresponding o the TPE
level of the monve interrupt fsce Figure 2-55 The SHIA initistes an etorrupe sumanary read (ISR in
responae 1o the CPL reading che SH#EA register For an 1PR of B4, 150 10, or 17, {5ee Table 3-9 ot a
comprehensive fisi of IR levels, addresses, or vecrors.)

The command faddress Trem e CPL indicates g read, and the address specifiies he veclor raester.

During the SAF command fucdress ayche, the STTA transmids data with g hat set sceonding o the FPR deacd
Iwing handled — B=iid= for IPE 14, B=d13 for IPR 13, B> For TP 16, aad B II'F"..s for (PR [T,

Ay nexus isterrupding al thay EPT bevel is expactod to Uansmit an e rupi suminary sesparss lwa cecles
alier roceiving L 1SR The inlerrapl swirry responge will Tave Twa bits sen 1he Brst bl Being vhe sseeoe
an the news TR level, and e other Tat equal o the negas TR level pis 16 Tle eatra kil is nol waed by
the SEIA, hwt 13 needed wo fosume even pariy an the ST For instezee, i 1he inlermrupting nesus as o TR
af 4, the nexus wowld set B0 and Be0ds . vore than gne nexis could B respanding to She 1PER, and po
meEES cai by expecesd 0 have controf of the parity hige. Each nexie will tranzimit gen his, <o parioy
Fernaihg even dse matter tho nember of naxus respomaes to the i‘:-H

Charenp wn 1SR the SBIA does not check the confirmation big Tor an acknovdedgiment, ertor. or busyv. The
wterrupt survmary retsrn s checked only Uor garily srroes. .

The state maching caters the ARB WART swate unit the SREA can wain contpol of the ST TF the S8F s
moi aviabable within 3172 SE oveles, the state machine goes 10 the erray short stae {o report the srrar,

When the 5Bl is available, the state machine poes te the IKE command//sddress cvele to wransmit the
intermepl sainmnary read weid. The nesl state waits just one SB ovele,
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Faure -8 State Machine Fhoschars [3H

The stale machine cxpects the interrupt swomary return on the sexd SRE cvele and performs a parety

cheek un Lhe received data. IF there s o parily errar, the state machine relucos o e ARE WATT state (o7
QB awsilebility, and retransmits the intertupt susmary read word,

If there is aa parity ercer, (he SBIA generates the vecior from the interruapt summiry sespunse and leads
the vector inlo the sesisier Nile ¢see Figure 3-16) The state machine gocs w the command done itade o

inform the MBox that Lhe tronsaction 35 comsplete and that the vector &5 in the register File, The slate
miacline then secorms w Lhe idle state.
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24.7 SEIA Register Wriles ur Reads

When the CPL wriles of eeads an SHEA ropister, the seare machine dees nat lesve the idle stade and
thereface is not invelved with the transfer. The MBs boads the cegister file with a command faddress with
a comuand iadicaiing o wreele v a read, and seoaddeess specifyig an SBIA registcr, For 2 CPU write o
ain SBLA regisler, the MDux bads the register file with the write data immedialely Tolluwing ihe com-
ngand/address. Fur o read. the register contents ave ranslerred by the regisiar fite, The MBox then reads
Liwe Terister dile.

When the command/adaress and weite Juta Tor 2 CPU write are traasferred Mom Use regster (it the 5-
e assembly, paricy @ checked. [T there are no parity errovs. sad the address is o valid SBIA cenister
addrezs, the wiite data @ writlen inte che gddrossed regisler. BF there are no crmors, the b Box iz informed
that e operation @ cemplete with the sssedion of ARLS CPL BUF DOMNE.

Il ke 15 4 panly ermor aver 3he command faddress or the write data, o 1he address is un invadid SBL4
register atdress, the SBIA aserls ABUS CPL BUF ERROR twonforrs tse MBoa of the ercor condition,
A with the proceding evrors, the BB error reprizter, the timgout addyess repister, sad the error sumuuary
register <3126 are liched 1o held the ereor information,

For o CPL read segister, if there are no parity ¢rroes 2sd e address 15 3 valid regisler sddress, the
conlenls of the addressed repgister arc written inlo the repister fiie. ABLS CPU BUT DONE informs 1he
Box thal Lhe register data iz in the register Mile. The MHEox reads the data Irom the register File and
irgnsfars 1 oy the BRox,

242 Unjmun

A prdam, isued o the 3B e cloar & memyg systom. i@ nidated by the CPU writing the SBIA unjam
register, address 2008 0048 o 2208 0038, The MBox lowds the remster file with 2 cornremnd/address
indicacing a write i ihe wajam register. Becluse it s a regisler write, the MBox aleo uanslers write daja 1o
Lhe remster file. Altheogh the write data is net used, iLis needed to provide pood parity on the write daia 1o
TRIEIATE EhE NS S0Ueacs. -

B here are wo parily ercoms on the eommand Sddress and Lie wrile dete, and the address i o valid SBIA
fegister adlress, e decoding of the unjam register address iniriates the hardware unjam sequencer, which
s AB1 HOLD for U6 BB oycles. SB| HOLD und SBE UNIAM far 16 S8 oycles, and SE1 HOP foe
artfer |6 SH eyeles,

If there is & parity errue over the command facdress or the write data, or se address is an invaid SIHA
tegister addrss., e STHA will assort ABUS CPU BUF BEREOR o infarm the MBox o the ermor
cofdition. The ST arror register, the tmeoul address resister, and the crror SUIMITIALY Tesisler =31 M
are latched 1o bifdd che ereor nformalion.

243 DMA Trarsactions

The CBELY initietes DMA trepsusctivns by o sories ol CPLE writes 1o the appropriate nexys regisbers, Wlen
proqeriy progrunmed and enabied, the nexos starts the data traasler by placing a command/eddress on
the SBL Wil DMA woite, the command faddiess is Tollowed by the write daca, With o DMA read, the
fenus expeils Lo recetve the read data over the SBI later.

DA manssctions mar be inteclocked or noninterlocieed, A DMA interfock read must precede an
interkack wrte An dawerlock wrile vocurming witheot g preceding inteciock read is an inrerhock REL| L0
Caglt, emad SBL FALILT is asserted Lo imterrypt the 4L

Artiskerlock Umeout exist i the interlock weite dees nod occur within 512 SR cycles (1024 pwd of the
terloch read. Aninterlock fimeoun asserls o DMALT BRROR, which will ipterrup the CPLL

2-15



2451 TIMA Write — The SBLA, upon receiving the command,/address from Lhe 3BI eeius, reformuds
the command /address and wriles i into the repister [ile if the following conditions are mel

. There acc no SBI parity errory over the comprand faddress.

9 The mbdress is for a memory Jocation; it is less than the contents of the configuranon register.
3. The tag is Tor o comaysmd faddress (F1).

4. Tihe function 15 a valid SBT fanciuse,

5. The SBlA iz not expecling write data, which means that the previeus SBI cyele was not. a
commmand /address Tor o DMA write.

6.  There m an availahte transaction buffer in the register file.

The followiste SBF cyeles) should contain the write data bo be wiiltcn into mermaey. The weise dala will be
written inte the register Tike il the following conditions are mel.

| The conunand faddress indicated & wrile function or exlended write (unction.
2. The wap indicates write daka {101
3. There are po parity erroes on the write dals.

If the SRIA delects 2n SBI parity error over ibe commnand faddress or write data, the error condition is
kntchied in the SBI Fault fstatus register. The information is not written inlg the cegistce file, and ihe EBox
it notified of the eeccor condibion by an mterTupt TEQUCsE.

When e command fuddress and write data have been written inle 1he register lile, the SBLA waerls
ABLS 104 REQUEST [N] to request MBox attention. When ABUS 104 REQUEST {N] is asseried,
ABUS WR CMD will be assersed to infortn 1he MBox that it is 5 DMA wrile. ARUS MSKED CMI) may
also be aserled if it s o masked write, The asserdon of the fatser owo signubs allows the MBod microcode
10 brapch eatly, The microvode docs nol bave L wait unfl it gots the command /address Lo knew what is
expecicd.

The MBox reads the cormantl/address and write data and stores the write dada m cache/memuory. T the
MiB detects o ercors it infarms the SBIA that the Lransaction is complete by weerling MOC ABUS
A DOME, I the MBox detcets an error, it asserls MCC ABUS DMA ERROR e the same timne i
asserts MOC ABUS DMA DOME. The SBLA. latches the error eonditivn in the error susmmary eegister
and the appropriate DMA command /address and (WA TI register, The SBLA asseris an intesrupt rogquast
Lo inform the EBox of the DMA error,

3 4.3% DMA Head — The DBA read is inilkated by the nexus in the same mander 25 the DA write: i
leagsesits the cormmand faddress on the SBI. The aerus muonilars the GBI for the returmng cead dasi.

The SBETA, upon reccivimg the command /address, reformats i amd wriles it Inpgo the tegister fike of Lhe
conditions listed in Paragraph 2.4.5.1 for a DMA write are met. If theee s an SBI parity errar, the erhat
will be reported the same =s for a DMA write.
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When the comimuand/address has besn writien into the register file, the SBIA asseris ABUS I0A
REQUEST {N| to request MBox attention. Beeause ABLS WHR CMD i nol gsseried, the MBox
micrponde arrumes it i 4 DMA read, ABLS MSKED CMD (not asserted) s wsed 1o allow the MBox
microgods to brapch before it sces the command Saddress.

The MBox reads the command /address and obtoins the read data from cache/memory. Te will 1then write
the read data into the SBIA repister file. Then the MBox informs (e SBIA that the read data & in {he
register file by the asscrtion of MOCC ABUS DMA DONE. If the MBox delected an error, MCC ABUS
DMA ERROR would ziso have been asserted.

The SRIA remaves the read data from the regster file and transfers it to the S-dara assembly tor parity
chock, reformatting, and transfor to the SBT. Whao the SBlA can get conteed of the SBl at TR L, the read
thata is reformatted to conformy o the SBI Format and transmitted on the 5B

If the MBor detectod 8 DMA error, the SBLA latches an error bit in the sfror sumemery register amd
batches the appropriate DA command faddress repister and DWA 1D repicker.

IF & purity esror i deiected when the SBIA transfers the read dat from the rogister fife to the S-data

asseeebly, the error condilkan w Jaiched in the error summary register and the appropriate DMA com-
mism] Saddress and ToMA TTY regivier,

The 5B noxvs tnitiating the DMA read is informed of the error condition because {he SBIA forces ihe
mask hits to 0010, read data substitnte. No other SBT sexws deteciz the error becawse the read dats i5
transnutted on the SBL with even PO and P1.
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CHAPTER 3
DETAILED DESCRIPTION

3i REGISTER FILE ORGANIZATION

The SATA regrister e contains 16 locations, sach 40 bils wide. 1L s divided in five areas called transacticn
hulfers, Omnz transacting bofTer, the CPL transactiom buffer, s reserved far CPLD resds and writes of SBIA
or S8 nexus registers, The DMAT transzction buffer is reserved for DIMA interlock reads, The remainieg
three iransaction bolfers, DMAA, DMAB, and DMAC, are reserved for DMA read and write transfers.

The isformation contzined in e cepgisler Dile conforms e ABes protoced. Therefore, n:i'-:wrrm!ting_ H
necessary before placing the informaben on the 5BI, or before placing SBE information inte the register
file, (Sce Appendin A, Alus Protocol, and Appendix B, 5SB! Protocol. )

311 CPU Transaction Fdfer
The CPL wransaction buffer consists of owo locacions, Location 2 is reserved for the command Sddsess,

wind location 3 15 regerved for the read or weile data lonaword. Eefer (o Fisure 3a|

[} CORFMAKN T ADNRESS VWORD
- ENT|
KA FEAT DuaTa L0k SR
[N COAMANC ANNDRESS WoRT I
far)
oo | REATWRITE TS, LINGLARIH !
[N Bk} COM !-.'I-i.HI:l.'nb.:.IE.FllI E.EEWG-'HE
ol RLALY Y TE DATE Lm-l-.im:'-r' o 1-_ DRtAL
giva | MeAmIrE paca LoNLwOAD 2§ )
atti ) 1 LSED
WHNHD COK MARNDMADDE EES WHAD ]
10N TR W RITF |:T‘_:. LOHIGYIN 3 = [R4A3
e READSWRITE DATA Ill'.‘;-ll.':;;ﬁ_;'_
i B WOT UEED
FHD COMMANDMS ZSAESE WORD 1
e FLAZ W RITE DT LOMGYSHAS 1 S TTEN
1111 REALDSWWE TE DATa LONMGYWFD 2
1141 NOT USED ’
ey

Figure 31  5BEA Regisler File
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312 DMl Transaction Hulfer

Repisier {ile location 0 35 preserved for the command faddress for o DMA read snlerlock. Location | s
reserved for the Tead inerlock daia loppword. The inlesbock is released with a write interfeck, througl: 1he
DMAA, DMAR, or DMAC transaciion bufiers,

313 DaiaA, DMADR, or DMVMAC Trassaction Buffers

Bach of the {hree DMA transaction hedfers, DMAA, DMAR, or DMALC, consists of three ncations within
the regiater [ile. DMAA wues locaiions <, 3, and & DAAB vacs bocalions 3, 9, apd A, and DMAC uses
locations O, T sl E. The command/addecss iz stored in the first of the three bocations. while the nther
e Joca tinns are reservied for the read or wrile dita longwords. The upper twa bits ol Lhe foue-bit wdrdres
iy the same for cach of the three localions For a DMA tranzaction buffer. DMAA ~ XX, DMAR —
10X X, wid DMAC = [1XX. Whee a partivular DA A transaction bullee s selected, the upper 1o hitz
can he held conseant wntif that bugler is no longer in use. The lower bils can be manipulated to address the
requited location within the tanaction buffer. {This process Docomes more appaeent as the CPLD ndud,
CPU write, ard DMA tramssctions are vestigated.

32 CPU WRITE SBI NEXUS REGISTER
A CPL readl ot write cunnot be initiated by the MBox if the SBIA has any DMA T0A fequests pomding
{SB ABUS J0A REQUEST [N])

* The MRax creates the command fuddreess word hased upon the EBox reguest and address and transfers the
cotnmand Jatkdress and write dals tu tive SBLA, The SBEA iraaskers the command Awddeess o datia to the
Shi and monitors the SBI for the proper number of acknowledgments,

The description of the CPU write noxus register beging with the MBod luading the command faddress and
wrile dats into the Tegister filk and conciudes with ABLUS CPU BUT DXONT after the write dula kas beea
reopived and acknowledped by the 5Bl device,

3.1 Loadieg CPL Command/ Address

Gee Figure 3-2. The MBoa sclects the 150 adapier with MOC ABLIS IOA SELECT [N] The address
Jatches are ioaded by MCC ABUS ADDRESS CTRL=01:00 1. — (. The addnes is generated by thesc
conditions:

1. The upper 1wo hits of the rcgister fike BCL address are forced to O by the wisertion of MCC
ARLS CPL BUT BEL H. -

3. The lower two higs of the regisler file ECI. address are determiingd by MO ABUS MBOK
OLT H and MOC ABLS COPL BUF SEL H acconding 1o Table 3-1.

MO ARLS MBOX OUT H ennbies the cotmmand faddress Lo e weitten into the ECL. pertivn of the
register file ay addressed by FCL FTLE ADR <0300, which s (110 for the commend faddriss,

12.2 Leading CPU Write Data

The neat ABus cycle koeps the HOA scicoted, but MOC ARUS ADDRESS CTRE =01:080= 1 will b
chanped to 10, which ineremenis the oddeess fram 0010 10 0011, Beepmse MOC ABLS MROX (LT [Tis
kept asserted, the weite daga will be written into the remister Jile.

The rvegister e nuw conlains the command/faddiess and wrile data. and the SBEA i responsible far
pussing this information ta the SBE The MBox deschects the 10A aml waits for the SOLA o send ABLIS
CPU BUF JXINE. The MBox services any DIMA TOA requests Ural wecur betore the assertan of ABLS
CPU BUF DONE.
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323 Addressiog and L'nloading the Bepister File for TTE Read
The register [le most Be addeessed on the TTL side 10 enable reading the command feddress Tor a P
read fwnite, wote dala [or a CPL wrle, or the mad data for 2 DMA repd. DMA transfers have highese
priomity, s0 8 DA reqguest woudd st up the Hle read addoess Tfor that partioular DMA regeest. FILE
REATY AR 0302 & controlled by the PMA requests and FILE READ ADDR <01 00= is
contralled by the prosence or absence of & TMA transfcr regquest (SEND DIMA TR, according to Table

3-d.
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TFable 3.2 Regisier File TTL Read Address

Tranzaction FIiE READ ADDE
Bulfer a6s  oaxr a1
[PWA A 3 1 x X
DadAR f 0 X X
DMAL i 1 X X
Dxinl, CRL 0 0 X X
O TR X x il i

-DhA TR X .4 E )

For example, the SBLA lias reccived » quadword read command snd the read longwords are in the repister
file in tramsaction bulfer A (DM AA) waiting to be transferred to the SB1, When DMA transaction boffer
A (DMAAY asserts SEND DMA TR, FILE READ ADDR <030k is loaded wili OFQ1, the location for
the liest read date bepword. :

Tikewise, for an interlock read, when DIMAL assorts SEND DMA TR, 1o transfer the read ongward to Lhe
SEBI FFLE READ ADDR =035:000 will be (K001

Far o CPU write, the sommand /address is trapsforred (o the SBE, followed by the write data. it no DMA
teansaction buffer iz a command in propress for o DMA read, this fact, and the Jack of & DMA TR,
generate 1 FILE READ ADIR of 0010, he address of the command faddress.

T any of these foremoing cases, the wddress will be loaded 2t T4 snd can be incrementicd at 1he next Til,
bul canaor offerwise be changed unt] the next CPU sead, CFU write, or DMA read i8 initiared. The
address is held durng that Hme whew a valid Ale read 13 in propress,

3231 Yald File Read - VALID FILE REAL 15 weed 10 hold a file sead address when the address is
valid. and io insure that only walid dawa is loaded inte the commaend;/sddress and write duta latches. 1L is
azserted under the Tollowing condibems:

. ‘The use af the SBl has boen requested with a DA TR for a DMA read,

A The TTL file read eddeess indicasss thet a CPU conunandfaddress is to be read frooe the
repisier file,

3. The TEL fite read address indicates that the ©PU write data s 1o be cead from the register Ole.
4. The second read daia longword ks e be cead from the regisier file for & DMA quadword read.
The regisier file i rend every SBI cvele, but the infrrmation is st abways vahd. YALID FILE REAT» witl

insure that Uhe commeend/addeess fatch is loaded anly with a valid copmand faddress, and that the write
daty latch 15 nat loaded with =tale dats.
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3232 BDouble Unload -~ Whea twa sequential locitions in the register 11k have to be read, as for a
DMA quadwosd cead or & CPU write, FILE READ ADDR «03:00> must be incremented, DOUBLE
UNLOAL iz asserted in these caser, und when DMA ARB OK is received for a DR A quadward read, or
FILE READ ADDR <0300 — Q0140 For 3 CPL write, FILE REAT ADDR will be incremented on the
text TO. .

A2.4 File Data Yatch . )

The filg dada Leich 15 lomded front the addressed register file location every SBL cvele, amd latched at ‘F1,5.
Parity i checked over the address/data bita and sontrol bits. The paricy check will be wsed to cnable the
CPLU-5B] state machine (o leave the idke state (see Peragraph 3.2.7) The e data biteh provides inputs fo
the command,/address lawch, wrile data latch. parity checkers, amd multiplesers in the S-lata assembly.

3.5 Loading the Commzaod /Address Eatch )

The camctand /address latch is loaded from the Rle data Iateh if the register file address i 00, the
adiress far the CPU command faddreess, and VALID FI1LE READ is asserted. 1t s latched ut --T1 and
will not change until the next CPL comemund faddeess 18 transferred From the register File to the fle data
tatch and chen 1o the command ‘address laich,

3.2.6 Loading the Writc Bata Latch

The write data latch 35 loaded from the file data laich i the regiseer Ble address is 001, ¢he address for
the write data, aml YATLID FILE BEAD iz asserted. 11 dau s Jatched a0 =11 and wili a0l chanee until the
next time CPU write data s transferved from the remister file to the File data lalch, then the write data
lateh.

327 Stoarting the CTU-5BI State Machine

The CPL-SB] stste machine Joaps in the idle state, waiting Jor CMD GOL MDD () canses the stale
machife 10 ksave the idle statc and exccute a series of microinslroetions that transfer e conlenls of the
command feddrese and write dara Jarches o the SBI.

CMD GO will be asserted i these conditions cxist,
There was no control paruy eecor or AFD parity error over the command faddrsss word.

The address i oan =R register addiess or an SBT addross and the SPL is cnabbed.
It is 5 CPL write and 1here is ne control parity error or AT parity erroe over the wrike word.

et 1

H any error conditions exisy, e SBLA fmmedistely sends ABUS CPU BLF ERROR o the MBox, which
will genesate an EBox microtrap.

When ihe #tate maching leavis the idle state, 4 binary counter i allowed to count every other SBETO, IF
the counter counls 512 5R1 evcles befove completing ke CPU write {1024 ws), an SH] tmcout accurs.
This timor iy disibled at the gormal lermination of @ CPU write when the state puachine roturns to Lhe idbe
HEATC, :

Tie wicromnsleactions executed by the state machine upon lcaving e idle state depend on the physical
address and whether the CPU command s for a read or weite.

The SBIA must gain cooleal ol e SBI al the CPU TR level hefore it can place the commend faddeasy and
wepie data on the SEL CFL ART OK is ssserted by the IMC10F priarity arbilration chips to grané the
SBIA coutrol of the SBT [or the CPLU write. (See Appendix €, SBL Arbitration )
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Because the aperation is 2 CPL write Lo an SBI nexus register, the SBIA must place the command faddrcss
arnd write data on Lhe SBI in consceutive SBI cycles. "Therofare, the SOTA mmust have control of the SB for
two SBL oycles, When CPU ARB OK & ssierted, the stake machine asseris CIML HOLTY i cause ihe
DCL0E 10 assert TRO for one cyrele, kolting the SB1 for an additions] cycle

The state machine waits in the ARB WALT cvele until CPU ARB OK is reccived. I CPLARB OK is nac
received within 1024 ps, o timeout vocurs. The state machine aboris the CPL wiite operation and enters
ihe ABORT STATE o assert ABUS CPU BUF BEREOR (and ABUS CPU BLIF DONE] 1o alert the
WBux of the cmor condition. The MBox generates an EBox micridrap. The stule machine thea returns w0
the idle state, The SBIA will Jalch the tuneout uddvess error register, the SBL error register, und error
semmary register <3126, - ' :

3,249 CPLU Write SBI Nexns Register: Command / Address Cycle

The PROM code cnables multiplexers to gale the commend/address e the SBT transceivers. In
Figure 33, and all block diagrams thal show data or control flow, oaly the enabled inputs 1o 2 multiplexer
are shown. The other inputs will nat be showis In Figure 3-4, the ABus command, § 101, s for 2 write. The
careesponding SBI function is write maesk, 0010, Following is a deiled fisi of the inputs o the SBI
transceivery.

Loz (B3 [} BASE
Rt Fik iNFOEBUS | Lata LiH 1Al Tal =i
FILE HE . HE
SELH-J HE T =340 L5g7 -
WEITE —
e Bt = 11141
— e
s E —
L
L]

Tl -
110 FCH = (%101
"™ FN
E5an o &
]
| ANORS < L7 oA
| F— 1 <IT SR
—d: fEazzoow
— [t
ICFLU =B e
STATE FROM I L BEL =407 FID = 1
WeltHEFT " LTES
SBEAL -

L I ot e
JEE MEINT =i
CFL AR OF —] % SEMD CFL 0=

IFUADRD WA S

AL L) I

“E

Fiwure 3.3 Sl Assembly: CPU Write SBI Mexus Hegister
Command/ Addreas Cyele
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Fipure 34  Command/Address and Write Data Travster to SHI fuyr
CPL Write Mesus Register

AMUT SBI B<2Td00= The 2B-bit phasical addross is gated 10 the SBI trarsceivers from the
command /addeess laeches.

XMIT 5Bl B<31:28> CPU command bits in the command faddress latehes (CPL
CD-03,00 =) are decoded by the SBT command generator to provide the SBI Tuncion. The
Fenctive iz massed b a nuitipleser to SBT transceivers for SBE B<31:28> jzee Tyl 3-3),

AMIT 5SB! MASK=03:00>: The PROM cnables multiplexing the mask bits from the write
data latches to (he SBI transgeivers,

XMIT S =04A4K)=; The CPU 1D i hardwired to 1G000, and passed by & muftipdexer 1o the
S8 transceoivers,

AMIT 5B TAG-=02:00=: The multiplexer Tor the L bits is hardwired to generate a tag of
11, to dndicare u command Sadidress,

XMIT 5BI PO Parity for the 1D bi is o hwedwdred inpot 40 a mulipleser and s always
asseried. T i ased with the write date Yatch control pacicy (parily wver the tength,//status and
musk bits] to penerace XMIT SAT B,

AMIL SBI PL: The address/data parity bit in 1he command faddress tatch is ased ax XM 581
P Om the ABus, this pariry bit provides odd parity over the addres. The penercted SHI
tunction bits always consist of an odd pumber of bits. Wher they are cmoaterated with ehe
address, the AR parity remaing cormect.



Tabe 33 CPL Command Conversion 1o SBL Function Codes

CPU CMD Bits  ADR BUS ST Bt SBE Feuction

CPL Command 0 02 o1 00 I 3§ 30 29 2% Code

Read oo o 1 X a 0o o I Head masked

Read lock b o ¢ 0 X 1 0 f Iterlock read masked
Rend modify SR A | S+ R 4 0 0 I Bead masked

Reod mudly o1 o t ¢ 1 0 0 Interlock read

Masked write muack I ¢ 0 1 x O 0 i 0 Write masked

Wrile mask uninck S R A X no1 i 1 Intectock write masked

* || ABum eddesss hit 27 is ned azseried 1501 nenny ), & read oodify hecomes o sk smsd, 17 AR wdrdress it 27 @ ssseried
(sHE sexus]. & reod modily Beooies an inderlsch sead masksd

3210 CPU Wete SBI Nexus Register: Write Dl Orvcle
During the next SBE avele, the PROM code will enable mulliplensrs to gate the write dda 1o the SBi
iransceivers. Totlowing is a detailed Fat of the inputs t the SBE triasceivars, See Fimees 3-4 and 3-5.

XMIT SB] B3 800 The CPL write luta is transferred by a mubiplexer (0 the SR] iranseeiy-
ers from the write date Bvich. ]

WMTT SBI MASE=03:0K:-: The PRONM code divables mask bic multiplexers. forcing 1he mask
hits to (KR,

KMIT S8 100400 The CPL IT is hardwived to LD sl passed by 4 muitiplexer to the
5Bl transceivers.

XMIT 5B1 TAG-<02-00=: The mubtiplexer for Lhe tag bits s hacdwired Lo generate a tag of
WX | . Becanse the state machine s not fo the ARB WATT stue, the tag will be 10b 10 desipnate
write data.

W MIT ST PO The seask is afl Ox. the 1D is forced o 10000, and (he tag s foreed w 101, which
i an odd number of lopic fs, PO iR hardwired tieough mvltiptexers to be a logie 1 ta pravide Lhe
5Bl cven parity.

KMIT SBL P1: The i parity latched in the write data lafch [with the wrile data wond] is
complemented to provide SRI even parity over the write data
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3211 CPU Write SBI Nexos Replster: Check ACK Cycle
Aaty 5Bl transfer redueres live responding SR eexis t0 tranamit confirmation bits (acknowledpe, busy, or
io.armorf on the secoml 5B cycle followang the cyele in which the information was received.

The PROM cotle wili branch on the received confirtnaiion bits, REC SBI CONF-<01 AK1> {see Table 3-4).

Table 34 5Bl Confinnation Biis:

i

- SBI CONF

- <0100 Description
o Mo respanse
oo Aghknowledpe
1 §] Ru=y
11 Error

3-0



1. Mo response and no timeout: The stale wachine retuens to the ARR WATT stale 10 relansiil
the contmand,/address and write data when the SBI is available (CPL ARB OKL

2. Busy and no timeout: The state machine returos o the AR WATT slule Lo ectransmit the
commund /address aad weite data whien the SBE i uvailabie {CFLT ARB OK).

3. Error: The sinte maciine cnters the error abort state. ABUS CPU BUFF ERR wilt be esserted
annd teansferred 1o the MBox (microtrap the ERaxd, Then the slate machine will enter lhe idte
slike,

£, Timeosul: H the stafe muchine receives & by response, oF no response, [or 102.4 us, & timcont
condition exists. The state machine eaters the error abort stade and aserts ABUS CPU BUIF
ERR. The stale wachine then reluens to the idie state.

5. Acknowledge: The state machine goes to the CHECK ACK2 cycle Lo ook for the acknowledge
for the data word.

3212 CPU Wrile SBt Mexus Regisier: Check ACKL Cyele

The CPU-SAT state maching again branches an the confirmation bits, smd in this vase, 17 e respense iz
by o eeror, o {here is-c0 response, the state machine returms o Lhe ARB WALT state. Tt is assumed that
ane acknowledge indicates U devioe must be responding, Therefore, the SBEA. will transmit ke vom-
mand /address and wrisé dits cne o flme,

If the response is an acknowledge, the CPU write function has been compleied, Fhe stule machine will go
to the SBI OME DOMNE state, asserl ABUS CPL BUF DONE (0 aotify the MHox ol the compietion of
ehe operation, and relern to the e seate.

3213 CPL Write SBE Nexus Register: Timeout

When 1he stite machine leaves the idle state, a 1024 us limer is started. 1F the SBLA does not roceive both
avknuwledpes withio this tinme, the command s aborted. The MBox s nobilied by the assertion of ARLIS
- (CPL BUF ERROR. amd the state machine retaros to dhe sdie statlc,

3.3 CPE READ SRl NEXUS REGISTER

The CPL resds SBI pexas regislers to respond 1o device intereupts or o verify register contents. The
MBox generates L command /address from the BBax read roquest, passes the copnmand,/address o the
SRIA, 20d then waits Tar the SHTA o receive the nceded repister informuation from the SBI nexues. Whele
Lhe MBox iz waiting for CPL RUF DONE {row the SHIA, it services IMA TOA requests, :

The SBIA places the commend faddress on the SBI, and wails for 1ne S8 nexus to acknowiodpe the

commund faddress and o {ranstnil the register dala on fhe SE1. The SBIA Llakes the remster daty, the read
data return word, and pheces W in the vegistor ile, and then notifies the MBox that the e fopimation i
grailable,

Wihen the SRTA msserts CPL BUF TIONE, it is quened in the MBox arbitration togic. When the request is
serviced. the MBox reads the data from the cegisrer file and passes the information 10 the EBox.

231 Loading CPU Command,/ Address for CPU Read SBI Nexus Reglater

The comniwnd faddress word is lransterod a0 the register file in the same manrer as fur a CPU wiiic, {See
Paragraph 3.2.1 and Figure 3-6). .
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Fiptre 3-6 (CPL! Read 5B Meoxus Hegister: ARBus Protocol

132 Addressing the Register File for TTT, Read Nexus Repistor
The: register file is addressed for 4 TTL read in the same manner as for a CPL write, sxcepl that the
address s not incremenled. There is po need to inctement the address hecause (here is no wiide data.

333 FBile Dhaca Laich

The Tie dets latch is loaded from (e addressed register Fie iocation every SB1 gvele and fatched a0 T1 5.
Furity i3 checked over the addiess/date bits and control bits. The parity check is wsed to enable the CPL-
SHI =tate machine to beave the idbe sule. The file data latch provides inputs e the command,/addres laich
For a CPL) read.

w334 Loading the Cognnand /Askdress Latch Tor CPU Read SBI Mvexps Reglsier |

The command/address lateh is loaded from the file data larch if the mgister Gile pddress is 0010, the
address for the CPU command /address. Tt is luiehed ac —Ti and will not change until the ness CPL
commeamd fadifress 35 transfered from the register file 10 e Gle dein htch, and then to the com-
mand faddress iztch,

335 Starlieyg the CPYU-SPBI State Machine for CPMU Read SR Nexus Register

The CPULSBI stade machine will lcave the idle state in the same manmer a2 it does fur 5 CPE write {soe
Paragraph 3.2} The differcoce for 2 CPU read is that command bit 3 is not set {tn desigrate a read),
changing ane bit in the PROM address.

s OPL! Read SBI Nexws Register CPL ARB Wait

Ag with & CPU write, Lhe CPL read SBE noxus segisler canaul be carried ot unless the SBIA can gef
eoateal of the SBT at the CPUCTR level, CUP ARB OK s guserted to aflow the SBLA W transmit the
comotand  sddress on the SBL



Becanse the daia transfer is o CPU read, onty the command/address will be eransritted on the SBL There
i no meed for Ue SBIA w hold the SRT Tor an additional cvele, therefore, CPLTHOLD & not asserted by
the CPL-SB sistle machine.

The stale machine waits in the CPU ARB WAIT state unti! it recgives CPLE ARB QK, or 2 limeouot
condigian oceues, 1 CPU ARB OK is not received within 1024 ps after leaving the idle stawe, the
trnsaction is aborved, the state maching rotomms 1o the idie state, and ABUS CPU BUF CRROR 1
agserted o notify the MBux of the ersor condition. The MBox generiies a mivrotrap 1o the RBox.

33,7 CPL Read SHI Mexus Register: Commuind/ Address Cycle

When the SBIA pains control of (e SRI, it transfery the command,/2ddress from the cormmand Saddress
latch te the SHT transceivers (see Eigures 3-7 utd 3-8). Fipure 3-7 shuws 2 command faddress word Cor o
CPU read of the odd word from an SBI pexus register. The multiplexers see enabibed secording 10 the

fodlowing list

LT . FILE G T/BSK, —
: FILE IRTr RLA L LTH 0 P T
gl S B ' o - A SE
SpET-4 T 5541 3647 _“f:{“’ﬂf — lar <020
| — %1 s
'
| -
e b KMIT 5B
i REAAK 0300
S0l )
cuc | i = oo
1 CEM = . -
S —
ATRY <2 T
TS
STRTE SR FidE BEL I D w1
MATHINA LTHS
SBAL

DAL I 1000
USE el 10 =10

CFU M (K ] SERT ST 0 =
I'rr-!-r!—'-'-'.
cpL BRE WEIT ] :

EMIT SEI
0 030

SE1E

Figure 3-7 5Dty Asembly: CPU Read Mexus Reogister
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Figure 3-8 Command/ Address Transtfer 1o SBI for CPU Rimd
=Bl Mexus Repister

XMIT 5Bl B=2T:> Address bits 2T are {ranslerred from e command faddrezs latch
ta ig BB transcervery @ {he SB1 uddeess.

KXMIT SBI B<31:28=: The CPL) command (O00T) is osed (0 generate the SB{ function code
(00003, which s multiplexed as XMIT SH B=31:2%= 10 the SB1 rransceivess {sec Table 3-5).

Table -5 SBI Mask Bits from CPL 1L/S Rits

CPU LSS SH1 Mlash

Hits Ruis

a1 0 a3 0N 01 o I egend

] L 1] ) 0 ]

a I ] { | l Read even word
1 0} | A [ ] Fead odd word
| C | i 1 1 Read long word
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XMTE 5B MASK<03-00=: The lengeh /status {£/5) bits in the command,address lateh are
mudtipleaed to provide the mask bits according b Tuble 3-3,

%I SBI 1D<04:00= The CPLTID s hardwired to (0000 and passcd by a muluplexer 1o the
SBI tramsceivers.

YMIT S8I T AG-=02:00=: The multipleser Tor the tag bits is hardwired 1w peneraie & tag of
1.

XMIT S0 PO The mask hics will be L1006, 011, or TEEL The tag is foreed o 011, and the 1D
= 10MM¥). All combinations provide an odd nunther of ones. XMIT SBL PO is forced tna § 1o
provide even purily over the TAG, 1D, and mask bits,

XMTT SBI P1: The address/dutn odd parity latched in s command,address latck is comple-
mented 1o provide SBE cven panity over the SBI fuaction and eddress. This can be done because
hoth the ABRds command snd corresponding 581 function have ae odd nomber of 15 The
address dogs ot changs berwcen the ABus and SBE :

338 CPL KRead SBE Newus Register: Wall Cyvele

SH] protocol tequires that the responding device transmit the confitmation bits on the second SBI cycke
after the reccived information was iransmitted. Because the SBIA sends only a command faddress word, it
must wait one cyele before it can monitor Tor e coafinmasion,

109 CPL Read SHI Wexus Register: Choch ACK Cyele
Aftwr waiting for one cycle, the CPU-SBI state machine will branch on the SBT cosfirmation bits {see
Table 3-4).

L.

Wo response dnd wo tmecut: T there [s no response and no limeowt, the staie machine goes 10
the ARP WALT state to wait until e SBI is available, The command ‘address wili be relnns-
mitted (CPU ARE WAIT)

Busy and mo imeoal: B (he responding SBI device iz busy, the siate machine also retums ta the
ARB WAILT state 1o wait wntil the SR s available. The command/address s reteansmitied
(CPL ARB WATT) : -

Frror: IF the confirmation ki indicate an error condition, (e staee machine branches 1o the
arror wburl stake, and isues ABUS CPL BUF ERR to canse the MBox o generale un EBox
microtrup. The state machine aborts the CPL read operation and ceturns 1o the idle slate.

Timeout: I a meoul condition occurs €102.4 ped while receiving o busy confirmation code, or
o response. the stute machioe branches to the error aborr sake, the operation will be atorted,
ABUS CPU BLF ERE will be assertod, and then the state machine will return 1o Lhe idle state,

Ackoowledge: Upon receipt of the expected rsponse, acknowledae, the state machine waits faor
the read data ecturn word.
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3310 CPU Read SBI Nexus Reyisier: Read Wait Sters
The stale machine Cears the timemst counter amd then restaris it Ii then checks for a tireont while
wailing for 1he f2ad reiurn dats.

33N CPLU Rexd SHI MNexos Repister: Beud Elutu‘lﬂ-mt .-
The state machine will cyele in this state entil the SBTA reccives the read dam o 4 limeout ooours,

1. I the read data s nok eeceived within 102.4 gz, a i.immu: cofdition exists. The SBIA smae
machine branches tw the error sbort saee, asserts ABUS CPU BUF ERR, and aborts the
rapsaciion. The slate machine then goes to the idle state.

o8 ]
1

I the read data is received within 102.4 ps the state machine will branch to the CMD DONE
stafe and assert ABLS CPU BUF DONT doinlorm the MBox that the read data iy available,
The state machine then poes Lo the idle state, ABLIS CPU BUF DOMNE is delayed by two SB1
cyeles 10 insure that the SBTA has time to get the read duta o the cemster file,

The SBELA monitors the SBI transceivers J:'w:r:.-' SBI cvele. If the received SB tag is B0 and the received
ID 15 1000, it 5 the regid data, The read data is transfecesd from the SBY transccivers to the register file.

ALEl Sending Ackuvwledge for the Read Data Word '

When the SBLA receives the read data, if there is no parity error, Lhe witgr will be devoded. 1f ihe tag is OO0,
indicating read dula, and the TT¥ s 100K, the CPU LD, then the SBTA will send an acknowledge. When
Lhe ackngwiedge is enabled, the read data is enabled Lo he sent Lo the register file, and, after 2 3¢ s delay,
reaister Nle write iz asscrred,

Tf there is a parity erroc. e acknowledge 39 nat enabled, The responding device asumes WO RESPONSE
and retransmits the feod deta. The SBlA state machine wilk wail 102.4 ps for valid read data hedore it
aborts.
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ALY CPU Reed SBE Nexus Reglster: Hoad Data Transfor 10 Register File

The inpnts to the register file, the file info bus, wre peperated from the read data in the SBI transceivers.
The cireuitry involved is the &-data assembly, which consistz of registers, multiplexers, tri-slate mehiplex-
gry, trisstate buffers, s PROM, and various gating and decoding logic.

The CPULSH state machine goes tr the SBICMD DONE state, then the idle stawe upon detection of the
read data amd s po contrab aver the transfer of the read dete to the cegister fle.

The tri-state latches and buffers ihat gaie the contents of the SR frunseeivers to the [ile info bus are
enabled at TITY when it is derermined 10 acknowledge the read daca. Afwera 30 ns deluy, the [le wnfo bus
iz & written into the DOCOZT register file

The multiplexers and buflers are cnabled in the following way (see Figure 3-0.

REC %l B<3! 28> "
! TF
L7H [ B

ES1E
1
. =
GEC S8 =0T LTH Bt TR !
[ FILE
L] LY Sy ]
HLI%
. =i
T paux LSS0
) z [E3IE
. p—rr ]
HEL 5 MEK 403,00 are
sk e DI
RIS 5517 ] REGISTER
k. o ! FILE
S50 CIMALE IR
p—
15 HLh |
. / a3 | ADORESSE
WRITE
as  «TAL
BUFF  FTY !
. T
]
ACI: &6 P urF - A PTY
EEIE
ETATE [—';;JE'H FEAL NATA TAG
MACH: ke CFL 1D 0K TTL FLE WIITE
INE E&10 FoF fuis FER SEIIG AOR <L > = AT

|

i

Fipure 39  A-Data Azsembly: CPL Read Nexus Register, FRead Data

1. BUS FILE INTO B<3t 28~ The wistate latches vuntain REC SAT Bw31:28> ay long as the
g is nof for s comiand ‘address waed.
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BLS FILE TNFC B-<2T:00c- These irisslate latches arc always loaded with REC SBI
B2 700k

3 BUSFILE INFO L/3<01:410= The mask register conlainy the mask bits, I mask bie T isset, i
idicates an error condition an the SBI. If there & un emror, BUS FILE INFO L5210 wil|
I:mh_ be set. I theee is o crror, neither Bil is set.

4. BUSFILEL YNEOC/M-:00e=- Although nol used by the MBoa, the SBI command /mask bits
are peted to the register Dile.

5. BUS FILE INFO CTR PTY: Becunss the L/S bits will be either 00 {no ermory or 11 {acror),
titey always have an even number of ls. Therefore, Lhe conlrol parity depends on the com-
mand/mask parity. The command mask parity bil from the SB] {ransccivers is inverted and
rouled L Lhe repister [ile as control parity.

6. BLS FILE INEFO A/ PTY: BUS BB PL the SET parity bit over (he duta bits is inverted and
as BUS TILE INFO A/ PTY is transferred to the register file.

3314 CPLU Read SBE Nexus Regisier: Hegister File 1TL Write Address
Register file TTL sl address bits <0300 are forced to 5011 il the tollowing conditions exist,

1. The meerved S daty has a tag of 000, read duts
2. The received 58110 = (0000, the CPLT T
3. The stuie machine is waiting for read data and has asseried READ PENDING,

3415 CPU Read SBI Mexus Registes ARLS CPU BUF DONE

The events that aftow lhe seading of an scknowlodge #ii also canse the SBIA state machine 1o leave U
BEAD DATA WAIT state for the SBI CMD DONE state. The new state will fnitiste sending & RUS
CIL BUF DONE to the MBox, When the MBox receives ABUS CPU BUF DONE. il knows that the
eead data 35 in the register i,

A3t CPL Read SBE Nexus Register: MBox Reads the Regleier Tile _
After tha MBox services the CPL BUF DONE, ic reads (e SBLA tegister fiie 1o get the read data. The
MEBox 1nust sed up the regisier File read address and enable reading the register fils fsce Figure 3-6)

The MBux seleets ithe applicable SBEA with MOC ABUS 104 SELECT [N} MCC ADLS ADDRS
CTRL-1H (M == (0 will coable loading the regiszer file address. The file address Jewst vwo siznificons bits
are determined by MCOU ABUS CPU BUF SEL and MOC ABUS MBOX OUT = 19 (See Fipure 3-0.
Docause MOC ABUS CPLBUF SR s asserted, the upper iwo address bits wilk be (6 o provide a
register file address of 0011, the address Tor the rend data word. '

A register (il read b enabled because MOC ABUS MBOX OUT iy not asseried,

34 CPU WRITE SBIA EEGISTER

The data transfor dueing a CPL write to an SBIA pegister 8 much like o CPL write to an SBE nexus
register exeent the data is ol transmitied on the SAL The Bl transceivers yre not enabled to transmil
becawse the SBLA decodes the addresy s an addrese for an SBEA register,

Also, bectuse e address is not for an SBL nexos eepisler or veclor register (intarrupe status read, TSR, the
slake winchine anver leavey the idle state

The MBox loads the command/address sad write data into the repisier [ile in the same marner as for 2
CPU write to an SBI eepister {sec Parwgraphs 1,2,1 amd 3.2.2) :
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The register file is addressed a4 for & CPU weite 1o an SBI regmister. Alsa, the command faddres and wrile
data arc tramsderred Lo the commend faddress Jatch ond write date Jatch as for a CTL write to an SBI
AL MERLSieT. _

The command/address is wsed by the addross decode and conteod togie to verify a valid address and
generaie the register write pulse. The contents of the write data lal will be writien into the SBLA register
that receives the write pulse (see Figure 3-10)

s laparsg
LTH RGO A%
- e TROL
5547 Esg
i W TE
noagz ez WRTE
REf oA T PETA
g FILE I 001 L& LTsh eI
) RESIS1ERE
she 14 Ek EkE
Fio
' CTR1 FTY ERF
70 iy COR
GE4D

HEE

Figere 3-10 CPLI Wt SBEA Kepisicrs

34.1 SBIA Address Recognitios ' '
The repicter sddress decode logic verifies that the hex longword address & in the range of SBIA rogier
addresses, BO2 (000 1 802 FFFF. OF these SATA addresses, the SBIA rogistens ure at addresscs 3002 (K00
to 302 G013, FROM E1 macitors the bex Jongword address, aod one of the outpus, REG ADR OK, =
amseried i (e address is a valid SBLA register sddress (see Figore 3-11) '

342 Selecting and Writiny fhe SBIA Register

Orbee PROM ore nddressed by address bits <0510, Three of the outputs of PROM EL66 are decoded
1o provide the enabling for the regivter weile pulse, The repisler is wrilien at the noxt SBE T (ee Figere 3-
12). The decoder is enabled by LOCAL WRITE GO if the Fulluwing conditions exist.

Mo control pucity ercor on command,/address word
Mo ASD panity ertor on command faddress worg
Counmand i for o CPL write

The register address s a valid address

Mo contral parity ermor an data word

™ ASD parity crror om data wovd,

3.4.3 CPU Write SBIA Register: ABUS CPU BUF DONE
LOCAL WRITE GO & alio wsed to generate ABUS CPL BUF TIONE 10 notify the MBox 1hat the

operation i complete.
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Figuere 3-11  Register Address Decode Fagic

144 CPU Write SBIA Hegister: ABUS CPTJ BUF ERRGR

ABLIS CPUBLIF ERROR is sent 1o the MBox duning a CPU wride SBIA register if the SDIA detects aay
. of the following errvors. ]

L. CMD ERR: CWD ERI will be asseried il any onc of the following conditions is e,
€. Address not o valid SBIA repister addrcas
he  AJD pariey crror on commandfaddress oycle

g Control pasiy error an commaend faddress cyole.

2 Data error: ABUS CPL BUF ERROR will be caused by a dite error under the following
circumatances if the command ‘address was not in crror and e command s for 3 CPU wrike:

a. AT ponty ermor on the wrile dala cycle
b, Conwol parity efror o the wrile data aycle,

E}i%{?}cﬁiﬁ HT error e the regisler write, ABU'S CPL BUF DONE will be asserted by ABUS CPL BUF



15 CPL READ SBIA REGISTER
When e CPL wishes to read an SBIA regiseer, the MBox will penerate a command/address word from
ihe EBox rend request. The command/address will be written inlo e SBIA repister Tle just 25 the

comynand faddress for a CPU read SBI noxus register. {See Pamgrephs 3.3.0 and 3.3.2.)

T . T T ST AT

I LI g B

The register file is addressed for o TTT. read and the commend faddress word is transfeered to the Tle data
luteh. and then to the command /address Tatch as for o CPL read SBE nexus regisier, (See Paragraphs
4,33 and 3,34 :

The register addeess is deonded v [or a CPU SBIA register write, anc the PROMs are addremed in the
same manner. (See Paragraph 3.4.1 und Figures 3-11 and 3-12.)
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.51 Repister Data Bus
The SRIA register outpuls are gated o the register daka bus (gee Fipure 3-13}, transterred 1o the fiic info

biag by tri-state latches, and then writlen inlo tik ENCE22 register file.

The SBLA rogisters with outputs used by the SBIA logic are made up of tlip-flop and lawch registers. These
outputs re not tri-stite. The SBLA registers that have outputs not wied by SBIA jopic are made up of -
atate latches. o tri-atate PROM, 3 tri-state register fibe, and tri-state RAM:.

The registers made up of (ri-stale Jogic can be ettabled direcily 1o the register bus, but those regwsters that
are Aot tri-skate logic maust be muitiplexed by a tristate multiplexer 1o the repister bus.

PROM: E15% and F166 (Figure 3-12) are addressed by CPU ADR <0 5(HE-, These PROMS cnable the
mttiplexing of the the comeol and status register, crmr suorlsry repister, diagnoseic control regisier, SHI
orror rogister, SBE fault stalus register, SO sifo compirator fegiscr, andd SBl maintenance registor o the
register bus. The multipleser is only a 4-to-1 multiplexer, Best because ail bk of the registers are not uscd,
bits not wsed by one rogister, on one multipleser input, can be vsed For anothee vepister, I GROUP |
MUY ENA is asserted, GROUF | MUX SEL-<01:200z- controls which register i gabed to register bus bils
<3124~ {see Tabie 3-6), If GROUP 2 MUK EMNA 55 aaserred, GROUP 2 MUY SEL-=01:04> controls

which tegister ia gated to regiseer bus bils <2232

Table 3-6 Register Bus Multiplexer Enabling

GROLE 1 GROUTP 2 CROUF 3 GROLIF 4
AMETX ENA MLX ENA MIX ENA SMUX ENA

GROUP [N]* Register Bus Repister Bos Register Bus Register Bus

MITX SEL--01:08= «=31:04= <252k <f%16= < ] S:00-

04 Conieol status Error summary  Frror sumomary  Drror stsmary
= regster fedgin e TogisEer '

01 Maintenance Maintcnance Diapnostic [(Napmustic
registor rensler cantrol control

i Fault atatos Fault slotus Fault skatus SBI crror
fepsker FEpRatet repisler register

11 Siky Silio Hila Mlnintenance
COTTL At ar CONIPATALOT compariion regisler

B e T T TR R T C T T T PO N L S S T T

v GROLP [N] MU SEL <
SR> for GROLF %
REEIX SEL=mk 0 for QRO A MLUN TMA.

(il rofers to GROUE | ML X SEL-00MHee for GROUT L MUY ENAZ @ GROLE T ML
MK EMA; g0 CTROE 5 MUY S1EE 000> Tor GRODF 3 MU ™A =l o GROLP S

-
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A52

FLem Fill

Feros must be placed on the register bus becauwse not all of the register bits are ayed, The Os are provided

by tri-state buffers ensbled by PROM E208 (Figure 3-12) This PROM i 2

ls0 addrossed by CPU

ADR <0500, The repaster bus bits that reegive 0 from the tri-state buffer enabled by the zoro 1il PROM
are shown i Table 3-T.

Tahle =7 Register Bus Zero Fill

-

Repisier Mame

Bits Fern Filled

Configuration eegister
Controd amd stolus regiseer
Error summary fegster

Trugnostic control regmier

DMAY comsimand/addecss register

DMA* 10 remsier

&81 zile register

SR ertoe tegisler

SA] timeout address rogister
SBI fasle status repster
SBL sifo comparakar regesle
SHI mainlenange register
SBI unjam tepisier

SBE quadclear remsles

: Yectors 24-27

feciurs 18- 2B

<1908
=2 500
MNone

=320k
Mome

<31 0%
Mope

<31 &=
<31:28=
b 5:[o=
=] A
< i
= AT AW

A RE S

R | 5 e

St A hiet

31.5.3 FEnabling Regisier Daia o File [nfo Fis

TR A A, DMAR, DMAC, or TIMAL

Triwslale lotehes are wsed o enabie register Galic onto the file info bus becaust th like in:{u bus may a_lrm
earry information from the SBL The file info bus contains address/dita bits, commastd/mask bis,
lenuth fsarus hits, A /D parity, and control parily. When as SBIA remsler is read, only 32 h:la:. al daga pro
avaibable Mrom the register. The repisters do nid provide commant, mask bits, leagth /status bits, or control
parisy {see Figuee 3-13),
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There are tri-spuie latches, with grounded inputs, to provide the commaend/mask and length/status bits.
Hecwuse these bity will be afl Os o the file info bus, the control parity must be a logic 1. The tri-state latch
thar drives file info bus CTR PTY is tied high. A parity generator will maonitor the repister dara s and
gneeate odd pam:.f over the 32 bits. This party bit will be ensbled to the file info bus as A/D pacdty.

All of the tri-séate latches are emabled by BUS REG TO FfILF “hmh s asserted for oo m[errup{ statis
reacd {15R ), by the slete mactune, or during o CPL rerd SRIA register if the following conditions exist {uee
Figure 314k

1213
15 paTa cyee | r'"--.\ _ sang JELS S IO EILE
srza ™ EN AEG QAT
R
-t T FLE WRITE
Wi K LYOLE

Joi aun Ok LOCAL AEAL
CF: READ 18 7 2P 0N READ
— = gpan A " fifl LEICAL REAT DOME
MO 0% K o N e B e 1 E
! F'F i ! :
£ ;
— K " -
FELLY —] s534 | — s394
SEMD 22K CNF FORCES REG'STER FILE

TTL¥WRITE ADDRESS TO 11

Figure 3-14  Inpbling Register Thata Bus and Local Read Done

I The register address & valid.
2 The command 15 for 8 CPL read.
1. Fher is no ASD pariey coeor over the command faddress.

4, Fhere is oo conual parily error over command faddeess,

L

SEND ACK CNF has not been assarted 16 send an acknowledes on the SBL This sipaeat is
provided o prevent placing both 1'&'315[!.1' dam and SBI data on the Gle infe bus at thé seme
time.

The register data i writien into the DOU22 register Tike 30 ns alior BN FILE WRITE s asseried

354 Mepister File TTL Wrile Address
LOCAL READ G0, one of the intermediate signals in Figure 3-14, is used Lo fwee the repmster file TTHL
write pddress 1o I.'H}H the localion far rhe P read daka.

355 P Read SRIA Register: ABUS CPU EL'F DHONE

LOCAL REALD DONME (Figure 3-14) is used to assert ABUS CFLU BUF DONE, which quewes up the
raiucet in the & Box,
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356 CPL Rewt SBIA Register: MBax Reads the Register File _
The MBox will read the register data in the same way as o the register file fur BBl noxus register data

(see Paragruph 3.3.16)

387 CPU Head SBEA Register: ABUS CPU BUF ERROR |
The MBox will be irfurmed of a command ermar by the assertion of ABUS CPU BUF ERROR I any of

the foflowing conditions exisled..

1. The address is nor a vadid SRIA register address.
3. Costrul parity error o the command sk ress word.
3. AFFY parity eovor on the conminand, address word

3.6 INTERRLPT SUMMARY READ

3.46.0 Irterrept Reguests _ ) _ .
Il inlerrepts have been emabled by contrel amd slatus regiater bit 31, the SRIA arbitrates SAL intesrupt

requests, Wher the EBox polls the SBIA with ABLS 10A SELECT {N)]. the S8TA provides the EBox with
ABLS IPR RETURN —=difi=, an ewcoded priority ol the interpupt requests, Table 3-8 lists the priority,
with SBIA FAIL having the highest priceity and SBIREQ 4 the lowest.

Table 3-8 interrapi Privriy

ABLUS IPR
Request iPR Toved Retum <d:0>
SHl FAIL 1E LIETG
FAULYT/ERR 1 : L 1104
S8l ALERT LB [WELHA
COMP INTE 19 L LG
SpIREQ T LT il
SHI REQ & B EHLD
5Bl REQ 5 15 10101
=B HEQ 4 14 10500

1621 EBox IPR Arbitrativn ) _ .
The EBox (FRC module) arbitrates ABUS TPR RETURN <4:0:= against pending interrupl requesis. The

highest peioaty request is held as the panding cxternal ipterrupd. The highust prioviy external inferrupd i
compared o 2ny active internal interrupr, I an extersat and interdal interrupl of egual priorty are active,
the internal inverrupt i given higher priodity, The highese priority interrupt i then Wn‘lm:ﬂj:ci to the
procoskor status Jongrword interrupt priceity level (PSL 1PL). i the active interrupt peiority is kigher than
ibe priority set for the CPU, the intermupt will be serviced.

3.6.3 EBex Microcode Generates the Reud Address _ _
Fer the EBox {u service an external inerrupl, it must delermige the inkerupt vootor by reading an TOA
veclor register. The microvode builds the address [or the register i wilf read. Table 349 Fsls the bytes amd

jongword addresses, with veears, for the extermal iaterrupts.

3-2
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Table 3-9  Yector Repister Addresses and Enferrupt Voctors

Mog-

Hex; Hex
: Byte Longword Local Lavcal
Request ITR Levet Adidress® Address* Ervor Error
SBl REQ 4 14 2005 0090 SO2 0034 100 130
FI08 OG0 AR 3024
4RI RE() ¢ 15 20KHE 1K RO 0025 1441-170
TIOR (04 BE2 0025
S8l REO 6 16 2008 (055 202 (06024 180-- 1BC
22008 Q098 297 (074
SBI REG 7 17 O0R ODHC 802 0027 WO FC
TS O 282 D27
COMP INT i9 008 ODAd 1 (Mp2Y 50 5
220F DDA QU7 (2D
SOi ALERT 1B IR (KA BO2 (126 53 3%
2208 AL BE? 0020
FAULTS s 2008 1080 FO2 Q02 30 &0
SBIA ERR 2208 008D R82 0020
SHE FAILL 1K 2008 O0ES 7 DUZE fid i
: THE (DR NH2 OZE

*The fird sadeess iz for SBEA 0, Bie wesond Tor SHIA T

Jo4 Conmangd/Address

The MBox lxads the command /address into the SBLA regisier file in the swme manner as for a CPL read
SBI nexus register. {See Paragrapl 3.3.1 and Figure 3-6.) The register file s addressed. and the com-
mueanl Sadbress translerred 4o the file daea latch, and then to che command faddress latch, as for 3 CPL
read SHI nexiey repivter, (Sce Paragraphs 3.3.2 throuph 3.3.4.)

36,5 Obtaining the Intervupl Vector for 1IPR 14-1FR 37

"The action takea by the SBIA depends wpon the repister address. If the ropister address is for SBE interrupt
request, [PR14-[PR 17, an interrupt spsmary read (ISR is requited to obiain the intesrupl vector. TT the
register address is for TPRs 19, 18, 1€, or 1E, sic ISR 35 not reguired, and the vector & read from a
FROM.

34657 [PR M-TPR 17 - The register address decody logic wil] address PROM F 1. Because il is a OFL
reic SHLA. repister, with the SBY enabled, the PROM address will be 164-167. The output in cach cose
wili be LK), SBI WIA REG (zee Tigore 3-110 I che commandaddress does not have a parity errar, KBI
CMD GO will cause the CPU-SBI state machine o leave the idle siste For the ISR CPU ARE WATT
slate. 11 there s o commaml faddress parity ereor, ABLUS CPLI BLF ERROR will be sent 1o the MBox
ahong with ABUS CPL BLY DONE, If there is & commund,faddress narity ercor, Uwe state machine docs
not heave the wlle state because SBL CMD GO s never asserted,
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1482 [SRCPU ARRB Wait Cycle — The slaie machine awaits ('PU ARB OK a5 for 2 CPL read SBI
nexus rogisier fsee Parapraph 3.0.6p IF 4 tmeoul occurs, the state machine moes o the ermor abort slate
and scnds ABUS CPU BUF ERROR 10 the MBox, The seate machine then returns 1o the ik slate.

1651 8K C/A Oycle — The state machine asserts CPLU TOLD to cause TR ta hokd e 3B The
SAT will be held For two cycles because the imerrupting neaus s expected tu respomncl doring 1he second
cyele alter the command/address eycle, When the CPL gring cuntrol of the SBL, the comumand /mddress is
teansferted to the SBI by the S-data assembly, sccording w0 the foflowing list (see Figere 3-13).

MoSE e e
TAG

CEN - lppagr = cooo;)
P ;

=T gal
TAG <D K

AT S
RS LERHC

cRE ez [O15R —
SnlT =1 v JISE Liwn <0704
TR anE Ol GEW P mey s
e
rﬁu-——a - 1 bAnTh| EIEJ
=L ] ﬁ‘:q T i
L AN S<0300s
—| = A s
R RN
STATE LTHE ML% SEL <0100 = 1°
MACHINE < =
Sia0 f=]-X-T]

[ U 1T = 104270
HEF MANT 1T = tE

LML cAlID =

=M™ EDI

—1

1
! ]
i
I

Figure 315 5-Data Assembly. Interrupt Sumimary Read

=

1. TAG <1k js foreed Lo 1100

2. MASK <X is forced to O _

3. Be3008= und B30 are all s becanse the muilipleser inputs are all grominied.

3. BeD7:04> will have one bil set. The bil set corresponds o the interrupl priority fevel being

serviced, For example, if the imerrupt lovel 38 5, B=D$= is set. The hit sl <0704, corre-
gpindls 10 the Teast pwo significant bits of the ragister arldress (see Lable 5-205
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Take 3-1  Seding 5B B=0T:4> for [5R

CPi AR SHE

=411 W R=iyTd=
40 noail
a1 cQacEd
n 106
11 12400

5, AD=dde- is forced 1o 100600
. M0k Cocced high becagse the 10, TAG, and MASK bis always bava an odd nomber of s,

Pt & alaar forced high because the data bits will abways have one bit set — bit 7, 6, 5, or 4,

=4

3654 ISR Wait Cyele - The stode muachioe waics one evele, TP HOLD i atil] asserted o kr:cp TEO
assered. The teccupl surnoert n::.-.'»pr_'-n.'».e & expecied 1n the nex cyale,

AQl pexns devices receive the TSR wmrnand;“a:tdrﬂa cycie, Those nexns devices that are inlercupding
the intwruj'll lewe] being servicod, as indicated in S8 B=0704>  will be sequired to cespond Lwo cyeles
after receiving the BSE command faddress, Each responding nexos will set lwo datas bils, ane correspuomi-
mg o the nexus TH lovel, and the other corvespondiag 10 the pesas TR level <16, 1L s nol known oo
many nexus will respond, but by requiring each nexis to sel two biis, 1he number of dogic Ts remains cven,
Bewides these bits, sach responding nexus sels SET <4100 to 1008K], che CPE! T, and SBT 74O

’L&i 5 TSR Data Cyebe - On the scoond '::Hl eyche after the command faddress cvele, 1he BBIA checks
parity an the interrupt swwaary response. PO shonld be hiph and Tl should be low. I there 5 a parity
error, and no timecul. the SBEA wili return to the ARB WALT cvele Ly retransmil the command/sddress.

it there 15 4 timeout. 1he state mackine abocls the tramsaction and asserts ABUS C‘PI.'- RET ERRORB, tn
notly ke MBox of the error conditooe.

1.6.56 SBE CMD DONE - If there sre no parity ermors, the state maching proceeds to the SBE CMD
DONE stale and asserts ABLS CPL BLUF DONE to inform the dMBox that the vector is available. Then
the state machine goes to the idle state.

‘A05T  Yector Transfer to the Reglster Ile - [0 the meantime, REC S8BT B 15:01 >, the TR levels for

all interrupting devices, arc arbitrated to determine which TR level has prioriy. The highest priveity TR,
alang with e iower two Bz of Lhe wlerrapt poomily teguest kevel (decived from the lower two tats of the
regaler address), are paled to the register data bus by SHETPR SEL L (sex Figure 3-13).

AL IPR SFT. 1L s msserted by PROM F1683 {see Figore 3-12) The PROM ovtpot is BF (1001 FIH} [ar
any PSR,
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Fhe veclor and interrupl level ave pated 1o the register data bus accerding w Figuse 310, RIG DATA
BLIS -5 112> receives all Os from the mera Tl irdstate buffers (see Figure 3-13 and Table 3-7),

WECTAS FOM IR < o140
i i H ) nA aF b s s 2 I o 10}

v . r
P . . ey B -

P Iy l I LBt ‘) a il
i 1 H

[¥]

Fizure 3-16  Veclor Generaiion

1658 ISR: TTL Repister File Write Address — IT the interrupt summary Fespansg: data does noL have
any patity errars, the register file TTL write address is forced 10 D1 (e Figure 3-143 The 1SR dala
cvole cnables the register duty bus to the file info bus and caables writing the veclor inte the regseer file.

3.6.59 MBox Reads Vector — The MBox will set up the register file address and read the vectar i the
same manner as it would read any P read ward.

366 Local lmterrapl Vector

Heading the woctor for a focal intorrupd i cacried out in ahmost the same manner az a CPLT read SBLA
regiser, The MBox toads the commanl/address it the repister tile: the vomnmandfeddress is then
transferret 1o the file duts kutch and to the command/address Jatch, as for a CPU reud SBIA register.

The repister address decode fogic asserts REG ADR OK if the address i u valid SBA register address {Fee
Figure 3-11% PROM E163 will enable PROM 154 will LO¥ AL TPR SCL L {Figure 3-12) and the
contents of 1he addreseed PROM (B154) are pated 1o the repisier datr bus (Figuere 3-13),

The conlents of PROM £154 i vector bits <07-00:= (see [able 3-8 Bits <3108 are Fosced to s by e
zero {ill tri-stele belfers.

I the register addeess is vahid (RBG ADR Ok, PROM EL) and there are no cornumand,/address parity
ermors, the vecror is enabled to the Mle info bus and then wniten inteo the register file, The remster file TIL
write nddrese is foroed 1o 0011 {sce Figuee 3-14)

The MBox will read the vector from the register file as it would any CPU read woed.

IF there.is & command/address parity error, Lhe raosaction is aborted. The MR w notifict by Lk
azzartion of ABUS CPU BUT ERROR.

37 QUADCEFRAR

The purpose of the quadcienr operation is to chear BOC errors in SRl memoeies, For the ¥AX $600,/8650
gystem, L quadelear operation is wwed extensively by microdisgnostics to perform DMA gquadword
lnopback tralnsfers., )

The CPU iniliates a quadclesr operation by wriling tbe SBIA guadclear rogister. The decoding of Lhe
quadelear regisler pddress allows the £k -SBT state machine i control the quadclear operation. When the
SBIA gainy control ol the SHT, the commard/address 15 tranafeercd b the SBL, fotlowed by Lwo 5Bl wriie
data Léngwurd:-., which contain 4l 0s. The arddness is the quadword aligned address of the guadword to be
clearea,
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The state muchine sequences moch iike & CPLOwrite 5Bl pexis repister, excepi [hat there re two write
data cveles instead of one, Also. the SBIA looks for confirmation for the exirs cycle,

The MBox loads the repisier [le with 4 command,/address indicating 2 CI'U write o the guadclear
regisier. 1L will then load write dets that containg 5 mask = 1§11 and the guadwerd bowndary addresy of
the quadweord o be Cleared. The command /address will Be Leanslerred 0 the file data fabch, and then ko
the command/address lateh, The write data will be tramsforred from the reptsier Me fir the File data {atch,
and then to the write dagy latch, When the address in the command /address latch is decpded by the
address decode logie {(see Figure 3-11), PROM E will assers BBLA VIA REG il the address iz valkid and
the proper address, Recall that SBIA VIA REG was asserted by PROM E1 for an ISR also, but that was a
CPLU read of 4 vector remdster. This is a write, and it s the write bi ip the command ’rhu., dirccis the CPL-

5Bl state machine Lo e code Tor a qaa.dLL.ur .

Il there i 6 command/address or date parity orror, the statc machine never leaves the idle wlate, ABRIS
CPU BUFF ERROR 19 asscricd to inform the MBox of the error comdition. I there are mo parity epors,
the state machine will lcave the idic-state 1o wait vl the SBLA gains comtrod of the SET{CPIT ARB OK).

The CPL-5BE smate machine wili assert CPU ITOLD for iwo cycles, o canse the L0101 prioritsy
arbitration chips to assert TROG For two SBI cy<les o insore that the SBIA has conlrol of e S8 for three
bus cycles. the cummand frddress cyaie, and 1w write data cycles, During e thind SBE cyele, arbilmtion
fur the bus will determine what nexus coatrois the bus for the fotlowing SBI cycle.

371 Ouadclesr Command/Address Oycle
The information held Ly 1he S-daia assembly is tronsberred 1o Lhe 5B transceivers in the Follerving manaer
{see Figures 3-17 and 3-18)

ABLIS S ART ADDRESS: ABLISWHITE BaTa
AU | L] HGT GED2 D013 Az pt WE [ RASE [FUNC [OUATRR Aoy
F 11 | USED § auADLLA k foa {11 1071 jAOORESS
e ]
Tar | i i ‘ 1an ] [iD sanee | [Tan] iz TS
cEM] Jamu] GEM | GEN TATA aGH | {aes f ey
4
[ - —
l ]
Taa| IO wag=| Fums [ow gun] fTas|io “MAE<y MATH, Tais] 1 RIASE] nato,
21 rensd e oo easazes] o a2 Joaon aoca d [or [ oaon [pooe | ooes coon

Edl CORMKMAND/ADDRESE E’Rll VD Sk v 1

Figuee 317 Quadclear Pata Transter to SHE
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Figure 318 S-Data Assembly: Quadclear Command/Address Cyele

‘Fhe gquadvord boundary address in the whle data latch is transferrcd to SAT <27:00c-
Wit chety Tulch <3128 contains the SBT function code, which for a quadslear will be 11,
axtended write meosked. These bils are multiplessd o 8B <3118, For diggmmtics, a quard-
clear can be wsed to do quadwond reads o writes. The command bits in Uhe command,’ address
word are not wsed for a quadelear. :

The ABRus write dale mask, 1111, is multiplexed from e write data Janck w SBI MASK
<3:0r atso equal to 1111 This indicales a loogward write.

The 1T penerater wilt prosvide the CPUs 10 ol 10000 w0 the 3B drivers.
A tap of 014, command/sddress, is provided by the lag gencrator,

SBL [ i generated by XORng ID paricy, forced w a logwe 1, with parily over the LS and
MASE bits in (he write data latch after it i3 inverted.

The data parity-in the write daga latch 8 mverted o pravide P1 on the 501
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o LRI PR el R bt ER i

AT.2 Qllﬂdl':li‘:ﬂr' Write Nata Cycle 1

For the ficsl write data ovcle, the S-datz wssenhly is unzﬂ:ﬂ:d by the CPLU-5BE state machine to transfer
dutu to the SBI in the foftowing way (see Figures 3-17 and 3-19),

I Tho r|1u|tEp1?xﬁlr5 that provide SBI 310Nk are disabbed 10 insure Lhaf the daty Bils are all 6,
2. The mask hits in fhe write dna lach are again transferred Lo e SR mask bits.
PR FiE stk |
[ FiLk i NP falf mATA Tl TG = 107
FLe [ 77T LTH e e
SEAL-d e 5547 —
L WHITE —
CaTa Rk = 1111 |
LTH
==ad I'_
. MK SF <0 0 == 10
“FLSBI PROR PR
TATE LT3 DIERILE B30 00~
SOHERERT )
Fd;a:.u READ
1_!."-'U U = R YRT SHI
UEE MAINT ID— D
ﬁLr'u_I'r_tl_'I:PIJ =1 [
—
Figure 3-19  S-Data Assembly: Quadclear Write Drate Cwcle |
1. The TAG genceator pmudes g tag of 101 1o indicate an SBT wrile data c;;.-q.ln:
4, The I3 generitor again provides the CPU ID of 10000,
3. bO PR s genorated, as for the command/address cyole.
6. SBE P s Joreed Looa lusic O because the dma faeld iz alf O,

AT Quadelear: Write Duta Cyele 2/7ACK 1

The S-data assembiy is enabled by the CPL-5RT1 stake machineg in the following wav {sce Figures 3-17 and
1200
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(. SBI <7t pre again foreed 1o 0 by the divebling of o meltiplexe.

3 MASK <3:0= anc ako O becasse the multiplexces pruviding these bits are wlzo disabied.

3, The TAG penerator again provides o tzg of 01, wiite data.
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—:}{554:'

—! ERAIT SR
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 — Ps% HFL 0] DO = !
FANR 1.0 w . 1
LTHE DU ULE BT A0 ANC MEEE A L
SRR

CFU 10w | o
, LSE MAINT iD= r'____

SEHD CPL D |

.

MrAlT Tl

wU AT

Figure 320 S-Daty Assembly: Quadclear Write Lata Cowvele 2

4. The I generator asscrts che TD uf LEHKID,

& SBl PO is provided by XORing a forced Jogic § for 1D parity with # forced logec 1) for mask
parity (the mask Deld s KK0), _

6. SHI P1is foreed to a boxdc 0 becanse the data field is all Os.

Write data cyche 2 i the sccond oycle after the command,/address cycle so Lhe SHIA should roceive
codfismation from the SBL nexus during this cyele. Tf there is mo response from the meaws, or the
cotlirmation code indicates that the nesus is busy, she slute machine rewwms to the CPL ARB WALL
state and retramsmits the command/address and write dads when (b SHIA can gain contral of the SHb
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I the conlirmadon code indicates an error condition, the state machine egters the ahorl ke, ARSErLS
ABUS CPIT BLIF ERBEOR, and retuens b the idlc stafe. .

[f am ack m:lwlel:igc is revzived, ihe stale machine goes o the ACK? cvele 10 monilor the cg:-nﬁrmamn bits
for the second ackonowledpe. :

374 Quadclesr ATK2 {ycle
I the conlinnation cxle is busy, ervor, or thers s no responss, the sle machine returns to the ARR
WAIT state w retransmit the cosmand fpddress and write daca.

I am acknowledge is received, the state machine looks for the third acknowledge.

375 Quadclerr ACK3S Cycle: :
Again, if the conlrmation & busy. ertos. ur Lhere is no response, the state roechine reoums tothe AR
WATT stede 1o retransmut the conukead faddeess and wreitg dada.

IF an geknnwledge i received, the state machine goes to (e COMMANT DONE statc and asserts AHUTS
CPLI BUF DXONE w infori the MBox that the guadelear has been completed, The stale machine then
returns 1o the idle siale.

A6 Cuadchar Trmenat

IF 512 SBY eycles elapse before the third acknowledge i3 received Trom the nawns, a timecul condition
xisly, The state mechine goez o the ghorr state, asserts ABUS CPU BLIF ERROE, then returns to the
erlles wipbe, .

A8 QGLADCLEAR FOR MICROIMAGNOSTICS

The quadclear operation is used by microdignustivs, in conjunction wilh disgnestic comtrol register <3=
{FORCE QUAD DATA), w0 loop date back in the SHIA. {See Parapeaph 3.14.4 Tor a descriplion af (e
diugnostic contral negister.)

39 UNIAM

An UNJAM iz issued o the SBI 1 cleae a hong sysiem. Te is mitiated by the CPU writing o the SBLA
utnde regisler, sddress 200 0048, The unjam sequence consists of 16 cyches of SBT HOLLD. 14 eycies ol
SBI HOLD amd SBE UNIAM, then 16 more cyeles of SBL HOLD. When the address for the w0 E T
regisler s decnded, a special hardwasre sequencer initiates the unjon sequence.

The unjam hardware sequetieer (see Fignre 3-21) consists of 1wo 4-bit binary coumters. The carry Trom the
firat countor, after 16 SBI eveles, incroments the second: counker,

The MBox dransfers a comtnund faddress 1o the SBIA register file, Bocanse good pacity is tequired for &
ity word, the MBox also writes ¢ dada word inw the register fle. The data is not needed excepk to provide
a parity check. The command indicates o write and ‘the addross is for the onjam cemster. The segister
addrss decode lopw addresses PROM El, which provides an output of 0110, REG ADR OFK and
UINJAM REG are sssertod,

UNIAM REG asserts START UNIaM if the following conditions {see Fipure 3-12) are Lrue.

Mo comanand address conirol parily ercor
Mo comisand faddress AL LY parily error
Mo eontrel parity crror over the dale word
Mo AFD panty error over ke dara word
The commead is for a CPTT write

RFG AR OK s asserted.

N
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The gssertion of START LINIAM loads bath hinary counters. Counter BE96 i _buade-i with {30, u:_hih:
counder FT8 iy preset to 1100, Every §6 SBI cveles the carry frinn counter B2 increments counter £734.
Only four of the states of E78 aro significant (sex Table 3-11)
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Table 3-11  Unjam Sequercer Siales

101
1110
111

(i)

Enablc BEAG to codn
Asseps SEI HOLD

Frahle E"-]'& T gonnd
Assert SBI HOLD
Aszerl SRE LN IAM

Bpably B9 Lo Count
Assery SBT HOLD

Lnjam dang

AT DRLIAM

iVE 1 i URRErLE 5 y oles.
When B8 i loaded, E96 5& enabled to count. U NJAM TIOLLY asseriz SBI HOLD for 16 SBF eye
thg ET8 i incremented the Tiea time, XMIT LINJAM cavses ERlUNTADM to b lh!f.ﬂltlﬂﬁd. for 16 SRI
AW HOHLD is st asseriod so that SBI HOD remains asserfed. When E75 s ineremenecd the

cycloa, UMNJ
second time, XMIT

UNIAM poes fow so SBL UNJAM s negated. SR HOLD cematns asserted for

anather 16 SBE cveles When F78 is incremented for he finad fime. L.NMIM THOME is asscrteal. 1t asscrip
ABUS CPU BLUF DONE 1o alect the MBox of the completion of the unjam sequetice.
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310 DMA OVERYIEW AND BUFFER CONTROL

The CPL mibates o DM A tragsaction by logding SBT nexus reeisters. Omer the SHY noxus bas Been
programmed by the CPL, the nexus arbitrates for cuntrol of the SBLand irunsmits the comnmnd faddres,
If it s a2 DMA write transaction, the write data Follows the commamnl/address on the noal seccessive SBI
cycle(s). For a TPA cead, after transmissiun wnd acknowledgment of the command/address, the noxus
wails for the reoorn of e nead dala,

The SBTA must recognize the command faddress, and, Tor w wrile, the write data, 20d must feansfer the
information to the regitier file so that the MBox car rewd it For & read, the SBIA mapnsfers only
comunand address 1o the register file, The MBox reads the command faddress from the register file, then
reads cache or menwry, and trasesfers the reod dots o the SBEA regizter File. The SBiA gates 1he reud
data o e SBI Tur teenafer 1 the nexus. '

Belore lonking at the DMA ransaclions, the DMA buffer control and repister file pddressing must, be
investipated.

3111 DMA Buffer Control

For noninterlocked DMA tramsactions or intertocked wriles, there sre onty three DMA trznsuetion buffers
in e SBIA register file, [herefore, any command Hddeess thet i written must not write over en
uncompleted DMA requess, Fora DMA interlock read, only aine transaetion budfer is needed because only
eae imlerlgok tend can be in proces ar one Hme,

Figure 3-2%, a flowehart of aoninterbocked DMA and DMA interlock wrire I:I‘.?I,FIE.'a-;:‘[iI:lIIS, HSSURTIEA F0 EFFOT
conditions, (Ercor conditicas will be mentioned in the DMA write or IDMA read detaited description, and
covered in detaid in Puraeraphs 311 and 112 A deseription of the flowehary follows.

. When na DMA transactions are accucrine, the SBTA [PMA butfer contead i3 in ihe wle statc,
amdl the number of commands quewed und sommands in progress is .

1. The SBLA meniors the SBI transceivers, locking for 8 command /address tap (011). When =
comenand faddress tag s received, i there are no parity errocs and the address is within the
buaugids ol memory address (the address 15 less then the address contained in e conliguration
registery, the SRIA checks for a valid function code.

3. M, upon recciving A valid function code, there are already two commands quened or three
comroands i peogress. U SBIA ransmits BUS 5B CONE <1 e < 10 {BUSY), o inform 1
fexus that ihe SBIA connot sccommuodits the request at that dime. The nexus retransoniis the
command/address {and write data if for 3 DMA arite) when i is able to repain control of Lhe
SEL.. . : o .

4. A the SRIA s aot busy, the SBEA loads the commuand faddecss (and write data for 2 JIMA
write) into a transaction buffer in the register file,

5, When the commend/address (and write datd for a DMA -;.-n'li:l have heen lcaded nta 1w
register fibe, ke Tollowing cvenis take place.

o Mumber of commands quewed is inceemented by 1.

b, Number of commands in peogress i inceemonted by 1,

v. The SRIA scods 0 DMA reguest w the MHEox by asserting 5B ABUS 104 REQUEST
N -
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Figure 3-22 DDMA Baffer Control (Sheet 1 of 2

6. The SBLA woirs for the MBox to load the ECL repstor file read address, which enahles the
MBux 1o read the commandaddress {and write data for 3 DMA write). The SBIA can be
receiving DMVA requests from the SBI and transtecring 1YW A requests Lo (he MBox at the same:
dme, su the Dowchart shows a paraliel ent.

7. When ihe MBox hos loaded the BOL. register fle read address, an imdication that 4 cpmmand
- will be provessed, the aumber of commands gueusd 15 decremented by 1.

£ Hitisa DMA wrile, the MBox reads the comumand,/address and (he weie datn

0, Hilis 2 DMA read, the MBox reads the command,/address. snd the addressed data from cache
ot meemocy. and then writes the read dala inlo 1he register filc.

10, The SBIA wails for the MBox to asert MCC ABUS DMA DONE [N], which for a writc
indicates that the operation is finished, but o DMA read is noi finished.
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With a PMA wrire, the SBLA, upon the reception of TIMA dore of DAA error, redtees the
number of commands w1 progress by 1w free one of the TR A transaction bufTers. T§ thers zra
e commands queeed, they will be attended o) it not, the DMA poes o the idle state,

For the DMA rezd, MCC ABLS DMA DONE [2] siemaply indicales that the read data is in the
tepester [He und must be frassferred to the SEL Upon receipe of TMA done, the SBLA requesis
the SB1 at TRO, the TR fevel for DMA tcsactions

When the SBIA recgives DMA ARB OK, the read dada is removed from the reprster file and
tramsmitied on the SBE For extended resds, two longwards ace rransferred.

When all cend dete hus been irenzsmitted on the SBLL the number of commands in progress will

Ve decteased by 1. 0F dhere are more costitiainds quened, snolher 1004, reguest most be asseried
to request MBox scrvice: othervise, the DMA poes o ihe idle state,
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3102 DA Vramsaction Buffer Solection

Whenever the SBLA receives 3 DMA commeil faddress from an SBIE nexus, the command faddress, or
command/address and write dala for a 13MA weite. must be loaded inlo an empey transaction bulfec.
Fipure 3-22 shows thas, if there are two DMA commands quensd or theee conunands in progress, the
SELA would tansmit BUS SBE COMF=1.0> = 10, o indicaie that the SBIA 3 busy.

For a DA write, s comingad is in progress if the command/nddress and associated wrile data have ooen
lnaded inta the register Mo, A command is queved if it i m progress and if the MBox has enubled reading
the cornmand faddress frivm Lhe cegistor fike (Lhat is, the MBox is weting on the command}, The comand
in progress signals arc used to delerming the neal transaction beffer 1o be used.

Whern the lirsl DMA command faddeess i received, thee are ao commands in progress, BMA transaction
Buffer A is loaded with the command. Transaction buffer DMAA now has 4 command it progress.

W srkber DMA command,/address i received, because DMAA has a command 0 rogress, [ A
iransaclion bufber B will be wsed. if the ®WBox has not started 1o vead the command/address [rom
traRRaction Buffer A, there ane now two commands gueucd. ™o more DA command /achdvesses, sacept
for a TMA imterlock read, are wecepled. The SDBLA is busy, and AUS 561 COMNEF= 0 — 10, is
tepsmitted on the SBE

When the MBow scts on DMA transacticn buffer A, another DA command fsddress is accepred and
mieced in XM tramsaciion beffor O There are pow thres commands in progress; the SBEA is busy: and
agein BUS SA[ CONF< (= = 10 is transmitied on the SHI,

Trapezction buffer A has priorily. i # is cmpty, it s toaded, repardless of e other twy trunsaction
wiffers. IF A is full, traneaction befler B is used, 1 bath A aed B are full, Wen C i used,

Tlee logic that determines which transaclicn buffer w use absu controls the upper two bits of the rogester
e address, This will be explainod in the next paragraph.

311 DMA WRITE

The DM A wrile musc be sl up by CPE wriles 1o G SBL noxvs. When the proper registers have been
lozdel, the SBI nexes carmies oul the DA write trunsaction, When the nexus pains controd of the SBL it
transmits an 8B command faddress Tollowed by the write data to che SBIA, which foads the com-
mand Saddross inta & transaction bulTer in the regpister fite. The SBLA requests MBox serviee by asseriing
5B ABLS 104 REQUEST [N,

The MBox, efter arbitristion. in resperse to the 10A roquest, reads (he copumand Saddress and write duta
from the SBLA reglster file. The MBax then stares the write dats in cache of memory.

1iL1  DMA Write: Connnamd/ Address Reception
The SBLA, like 2l SBI devices, is [awhing (ke SRE transcervers every T2 1 TAG <200 -~ 014, tha
information i the transeeivers is 4 command faddress, and the command s lowded wio the: comtraodd
register. The copymand repdstec is loaded with the following inforsation, '

I, RECSBL <31=, o indicate an extended, or quadwortd wanster

2. REC SBL <30 to indicate an intoriocked DMA uansfer

3, REC SR =28, to indroake ithat 1he command & For o write

4. OMD/ADR MASKED, o NAND condition of all the SBE mask hits. Il any 5Bi mask bit iz noi

seb, CMD/ADR MASKED i sct 11 all mask bits are 22l it i3 not 1 masked OpeTALONn 200
CMDADR MASKED will not be sel.

-



The coments of the corunand regiseer are hetd wntil the next command ‘addrest i feccived in the SBi
iransceivers, The contents of the command repister are psed tger in the IMA to address the command
PEOM. :

The upper birs of the received address, REC SRl B<27:18>, ure comparcd with the contents of Lhe
configuration regisler to insnre that the DMA sddress 2 within the bounds of metory. The reselis of {he
address comparisor wili be wed to enable a Function check.

Each SBI leansceiver generatcs parily aver the four bits 1l reccives. All of U tencrated panity bits are
combined and compared to SBI parity to check for an SBI parity ervor.

It liwere are no SBI parity errors, the address is within bounds, and if the Ly indicates 2 commanid address,
REC SBI B=31:24= nre decoded to check for valid funetions, IT Lhere are mit twa commands gquened or
Lires commands in progress, the command address is written icto the registor file. (See Appendix B, SIH
Protncal, for valid SBE command faddress Mopctions.) : :

If the function (REC SBI B<31:28>) is not valid de SBIA transmits an SBI error confirmation to notify
the nexus of the error condilion. _

H the SBIA defects an SO penty error, il asserts SBT FAULT o sotify all nexus Lo latch their esor
registers, The SBLA, upon receiving SB1 FAULT, sets the Lault latch, and if the fault errar is crnabled B
RRE FALLT REG=:18:-, the CPU is inlerrupted.

3112 DMA Write: Reglscer Fike TTI Write Address Geperation

‘The regasier file cannot be loaded in & steaightforward manner. O the SBL, the mask biw precede the
write datn by 1 SBL cycle, but «m the ABus. the mask bits are transferred with the write data. Therefove,
when the command/addness is haded into the resistor tfile, the mask hits that accompanied the SB!
commend faddress must be loaded into the register File focation Dor the first write daga langwaord, When
the first write data longword is loaded into the register file, tie SBI mask bits thai acmpanicd the Tirst
write duta Ionpword most be loaded into the register file tucatiom for the second wiite dada Loy wword.
Wihen the second write data longswvord is loaded inta the register Tibe, the ABws command is kxaded il the
registet file lavation for the command fuddress, (See Figure 3-23 and Tables 3-12 apd 3-13}

A COMAANDAADDAFSS SHIWITE DATS 9 =31 WRITE DAY &
TAG ...il-l&!a.l{ FLit | ADN ‘.'AGEID MAsE]l 1w Targ o Rl | wer 2
11T | | g T 10 |' 191 ] <n-os 10 LoD | sy
:. T e
FILE
o - '
-
onn LTH i
Efd
B |
221 MO | s
o j o GO
N | LE
LA ||| ADR s | wagg ] wm L8 | MASE | wDz
U i <3700 oy 311 = E ol IR R | o
ABUS COb WMANDADDASSS AEL S WRITE SaTA ! ARUR WETE DATA B
Lo . K ]

Frgure 3-23 DMA Quadword Write Daw Transfor
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The DMA write SBL information is weitlen into the register fite as folbows,

1.

When the command,/address is writlen into the register fike, all bits b the command/mask are
loaded it XX00, where XX v determincd by the iransaction buflens it have conunands in
progress, The magk is loaded into XX0E, the Jocation Tor write date |

When weite dake | is written into the register file, alf bils bul the comamand/ mask are | ched
into XX01. The mesk is loaded meo XX, whe iocation for wrile dots 2.

When write data 2 J5 written into the register file, afl bits b the command are wrillen into
XX10, The ABus cun]rnami is written into XX00, the location for the codnrnand faddress,

Table 312 Register File TTL Write Address <31~

Command TTL FILE TTL CMD/MSK
in Progress ADR =3:2> ADR <31

Mot DATAA . ot ' 0l

DMAA L 0 | O

DMAA and DMAR i | i1

Tabke 313  Reglster File TTL Write Address A1 T o=

TTL FILL TYE (CMD/MSk
SBI Cyele ADR =i~ ADR ~=1:0=
Command / Addecss TR ol
Weing Data | ] 14
Wrile Daka 2 i 0 i
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W 3113 DMA Wrife: A-Dafa Assembly Cowinand /Address Fransfer
‘f ' Thl: mmrn:aqd address is transfesred to the register [e by the A-data assembly, according 1o Fignrs 1-24
g in the following manner {see slio Figers 3-23),
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1. I the 9B tap iz for 2 command/address, the comtmand register is boaded (sec Paregraph
314,31} Tt is held unidd Uhe pext comtmand faddress lag. The corunand register is wsed dunng
the lagt write dala evele Lo address the command PROM, which provides a eonversion from the
SR function to the Alus conunand,

1 The coimmand adéress g will enable inpat b 1o multiplexers with that input prounded. This
will set file info bus B=3 100 i 0000,

3. REC SBl 8=2700= are jalched in instale latehes 10 be driven ta File info buos B2 7

& The sel of multipesers that provides LSS <10k is enabled by FIEE WRITE ADR =1,
which is 00 for the command faddress, The inpats are { and REC SR B<31=_ Bir 31 15 s for
extended writes and peovides o length/status field of OF, which on the ABus indicutes a
quadword lransie.

5. REC SBEMASK <Xl are latched and eaabbed te the e info bus ae M =3 becanse the
crabling input O/ ADR <10 docs nal eoual (-

6 The ABus command abways has an odd number of 15, so control pariey depends entirely ou what
the 1./S field is. If the transier is for an catended write, REC SBl 831> i3 ssserted, which
anakes the LS field equal to 03 17 REC 881 B2 s not wsserbedd, then the L% field equals
00, Therefare, if REC SBI B3> asserted, then FILE INFO CHTRI. PTY s alvo asweried.

1 The SBI fusciion always has an odd aumber of s I the address also has an ocdd nutber of Ls,
the total number will be gven and SBI PL owill be a . On U other hand, if the xddress has an
even number of 5, the tomb mumber witl be odd and SB1 Pl owill be assestod. When the
commend address is transforred b dae register file, the only concern is for Lhe address bits, bits
2 TOf. Bits <) ;2% are forged to (000, Therefore, SHI Pl need only be complemented ia
perovide proper parity to the segister Dic, FILE EINFO A/D BTY,

The proceding information is held in laiches and is cnabled to the file info hus when an acknowledge is
crahled for tee commmand faddress word. This same cnabliog signal 14 delaved and used 1o grieraie 1he
remster fllo write pul:e,

If the command/address is for an ealended write, the adidress bomndary is constrained to be a apeued wiord
boundary; B=0= must be . 7 SBL B=<0c- s nol O it will be cheared. T B=00: has wo be cleared, The
ALY parity bit & topgled to correct the parity.

11L4 DMA Write: A-Duta Assembly Transfer of Write Data 1
{he SBI pexus transters the fiest write dava on the 5Bl eyele following the coamund faddres cycle. The
dats will be transferred by the A-data assernbly o the file infu bus as follows {sec Figores 3-25 and 3-23]),

1. RTCSEIB-31:26= are multipleacd to FILE 1INFO BUS B31:2a= becanse the leg is ot 011,
cominandfaddress. To be valid write data, e 1ag musl be (11,

!_'.il

REC SBE B<27-00= are latched and are driven wo FILE TNFC BLIS T=27:00,

1. The multiplexer that provides FILE INFO B LSS =1} has jaaput 01 enabied heemuse FILE
WRITE ADR =10 equals 01, This input is prounded for Both bits.
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Fignre 3-23 WA Wrike: A-Diata Assembly Teansler

uf Write Pxata |

4. FILE C/M ADR -<1:0> dows nae equal €6, therefore REC 5Bl MASK <300 s multiplexed 1o

FILE INFG BUS O/ -3l

5. The L/5 bids sl ahways cqual 00 For the ABus wrils data eyeles, so FILE INFO CTR PTY
depends unly on the mask bits, The SB1 transceivers peperete zn cven parity bit aver the mask
bits. However. the mask bits arrive in the SBEA ane SHT cycle before the parity bils see wrilten
inte the register file, Mask parily is lulched and held For ane SBI evcle, and then nveried 1o be

used as FILE INFO CTR PTY.

6. REC SBIP1, parity over REC SBI B3 0005, is inverted to provide parity over FILE INFO
BLS B3l FILE INFO A/D PTY.

The trigtate mubipiexers and Li-state laiches gre ensbled 10 place the weite data on e e info bus when
an acknowkedpe is enalled for the write dity word. The caabling signal is defaved o provide the register

file write pulse.

LS DMA Write: A-Data Assembly Trnefer of Wrile Duta 2

Weage data & trapefeercd 6o the file info bus according to Foures 3-26 and 3-23 a9 follows,

| FILE INFOQ BUS B2 1080 is trangferred as with write data 1.
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Fipurg 326 DMA Write: A-Data Asscmbly Transfer of Wale Thta 2
4 FILE {F( BUS L/S <10 is again 0. The onby difference i thul mudiplexer input T

4,
5

crabled because FILE WRITE ADR b0 — (0.

The contents of the eommamd repister address the command PROM, which «ill provide the
ABur command on FILE INFO BUS C/M <30 The conmnad is routed throwgh muellpierer
input 1 bovause FILE C/M ADR <0 = 00, This will enable placing the vomenand in the
register file with the conmand /address.

FILE INFO A/TY PTY Is the same as for wnte dala ).

FILE TNFO CTRE I'IY i the same as for write data 1.

The tri-state multiplexets and wi-seate fstches are enabled as for wrile data 1.
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JiL6 DMA Write: dckaownledpe

The SBIA transmils an acknowledges on the SBI, taw SBI cycles ulter receiving the command /address and
write dota longwords. A acknowledge is (ranamitted as SBI OONF <14k ~ 01 for the command address
i the Toliowing condition exisr

1 The tap squals 011, commuand /address.

> There are na parity srrors,

3. The address is within the bounds of memery 25 determined by the confipuration remster,
4,  The function is a valid furction.

5 There is no interlock sequence Tawlt,

An weknowledpe s transtninded Tor Lhe wote datg ]nnz.:msﬁ]:-‘. if the following conditions exist.
The command faddrcss was a write funciion (expeciing write dalu).

The 1oy — 101, wrilc data.
Thare are T write dals paciy conoes,

s e

3117 DMA Write: Sending 1004 Request to the MBox

At approximately the same time thar the second write duta ongwartd is being writken into the register file,
the circuitry that cnables sending the ackoowledge gueucs op the [IMA requests by setting 4 command
ready flipflop. 4F no other DMA request has issucd an BN request r the MBox, an [OA regues! i
asserted 235 SB ABUS 104 REQUEST [N] If another DMA request hus isued an 10A request. the
Preseni neguesl rewans queged watil fhe first request is sadsfied, ar which time the request is honored.

3118 M A Write: MEox Rends the Reglsier Fike

The MBax, m response 10 he FOA oeqoest, reads the register M fo detorming what i is expected to do If
the MBox were t0 wail oniil il received the command/address and then branch on the command, valuzhle
tinze would be {ost. T incresse response time, 43 soon 23 the MBox selects the SBIA with MOC ABUS
BOA SELECT [N, ARIIS WER CMD and ABLUS MSEED CMD are sated 10 the MBox. The MBo
rmicrocide = wble 8 hranch on these conditions withoul waiting lor the command faddress Lo e decoded

The Miox reads the command /addrese gnd both of the write data langwords Trom the register file in
ruch the same manners as Tor CPU read daty (ses Figuee 3-27)

Afler Lhe MBox huas received and arbitrated the 100A request, it selects the SBETA with MOU ABUS [0
SELECT [N MCC ABUS ADDRS CTRL <10> = 00 cnables loading the register file ECL read
acdress, Addresy bity 302> are sciceted ga 00 becanse MCOC ARUS CPLU! MU SEL js nol asseried (Tsble
31} Address bits =32 are sclocted according Lo (he transaclion bulfer thar was quesed ap e reduest
DMA service {Table 3-14). Because MOC ABUS MBOX OUT is not asserted, data 5 read from the
repiater file.

On the ABus cyebe Tollowinge the foading of the address. the MBuox reads the command addrcss and drops
MCC ABUS ADDRS CTRL 1= (agerred fow), which causes the register Pie address to incremsnt 1o-
AXO1, the lovation For the first write data. On the next ABus eycle, write data 1 s gated ta the MBox, The
register file address iy ineremented again, tis tme 10 XN, the address for the second write dats, Ow Lhe
follwasng ABus eycle, write data 2 i gubed 1o the MBox. 1he MBox 1hen drops MOC ABUS 10A
SELECT [N]aond MU ABLE ADDRS CTRL, =ik-,

The MBox moniturs the command/address for the cache fmemory adidress, and storcs 1he weite date. 7f
there are mn errors, the MBox informs the SBLA by Lhe asserlion of MOC ABUS DIMA DONE [N The
receptin of DVA DHINE allows the SBLA 10 foes thes DMA tramsaction buffer that was Ged up during the
pransactien,
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Tigure 3-27 DMA Cuadword Wrile, ABus Protocol

Table +14 Register File ECL Read Address <03:01=

Transycton FL1. FILE
Buffer Request ADE <0302
A A 0l

Daial [ a

DMAC [

DAl L)

M there i an errar, the MBus cesponds with MOC ARUS DMA ERROR. The scceptivn of the DMA
errar frees wp the PMA transuction buffer as the DMA DONE would have, and st gencrales an
intercaps, :

112 ivMA READ
Like lhe DMA wrile, the DRA read musl be set up by CPU wiites @ the SBI nexes. When the proper

registers have boon louded. the SHI noxus carvies ot the TIMA read teansaction. When e nexus gains
comtrd of 1he SBI, it transmils an SBE comeumesd faddress w the SBIA, which loads the comemand faddres
into g Irensaction buffer in e regiser fils. The SBLA requests MBox service by assereing SO ADUS [OA
RECGLUEST M) : :
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The MEBnxy, after arbiteulioa, in response to the 104 resjacst, reads the command Saddress word from the
SB1A register file. Because the command s [or a read, the MBox obtains the data from cache or PR IOy
and piaces the read dara in the SBIA repister Tile, in the stae DMA transaction buffer that helds 1he
command faddress. When the SBIA can pet contrnl of the SBL, i transfers the read dats from the register
file to the 3B, 10 be consumed by the nexns that originated the DAA transaeiion. -

3121 DMA Read: Commaml/ Address Reception

IF the Minction (REC SR B<31:282) is not valid, the SBIA transmits an SBI error conffemation to matify
the nesus of 1 crror cosudi Lo,

Il the SBEA detects an SBT partky error, it asserls SRI FALLT o aolily all nexus o lareh their cervor
registers. ‘Lie SBLA, an receiving SB1 FAULT, sers the fault fatch, and if the fault rror is enzbled hy B
FAULT REG=18>, the CPU it interrupred. The copnand Aaddiess i roeeived 10 the same mannee as Tar
3 OMA wrile. The cerors on command/address receplion, SB1 parity crror, and invalid fonciion are sis:
the saime.

The two main differcnces between the DMA woite and DMA read are as follows {soe Pacxgraph 3.11,1),

1. When the Tunction i landed into the command register, REC SB] <29 35 nol set. bocause (e
coueriand 35 For a read.

2. The contemts of the commuinand pegister are used w adidress the command PROM, bt there is no
delay in transferring the command to the register fie as with 2 DMA write,

X122 DMA Rend: Register File TTI. Write Address Ceneration

The moat significan bits of the register fle TTL write address, TTL FILE ADR «<03:02%, ure gencrated
in che same madber as For a WA write, These bits depend on the DMA transaetion bulTer that is going io
he wsorl {soe Table 3-121, With a DMA read, the mask hits do not have to be nan palaied a5 with a DA
write, divl Lhere is no write data to Joad into the regisier file. Bewiuse the only data boaded inte the reeisler

fibe is Lhe commuand/address, Lhe least sigrificant bils are 00, the location for e command faddress Tor
any DMA fransagrion buffer, .

1123 DMA Read: A-Dais Assemhiy Commaedy Address Transfler

If the conditions described in Paragraph 3.9.1, DMA Buffer Control, are met, the cosimend,mddeces (e
transferced 1o the Ole snfo bus according to Tipures 3-24 and 329 The SRI command faddress is rouled
from the SBI Leunsccivers t0 the A-data assembly, nad to the register file in the lollowin £ MAEDLCE,

5E: = | MEAUS [ w3k | opon | eod
REETIUL L LT RIS It POCD | 1) | =EE0es
[ ]
. Lot | e '
i e 7 REGISTFR:
]
DECIDE e
I'ag =011 r- --.--I EH&
PEOM TEROS
a A
| 1 1 |
a3us £% CMDMEE | o A3
CCMM AR T ADRE 54 o wan <aFn0

a a

Figure 328 DMA Quadword Read; Command/Addres Transfer
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Figure 3-29  DMA Quadword Read: C/A Transfer to D002

REC SBE <2700 s transTecred dircetty o FILE THFO B=27:00 as the read address.

The decoding of command,/sddress g, 011, with mo parity ercoss, forces FIBE INFO BLS
<5128 to (OO,

"Fhe SBI funclion, 1000, will be latched in the command register when the cenunand, address
tag, O1F, i decoded. The contents of the command register are used 1o address the PROM,
whise eomtents will be directed ta FILE TNFD C/%-=3i0=, In this cwse, because the SBI
function is an extended resd, the PROM output i3 0000, an ABus read commund.

FILE INFO LSt is Torced wo a D and FILE TNFO L/5<0= cecerves REC SBI B-31-, a
logic | A LS of 01 indicates o quadword data transler.

FILE INFO A/ PTY is hased upon REC SBI P1. Beeause the EBI function always contams
an od number of logic 15 and éhe corresponding bits weiten into the register file are 05, REC
P PL can be used a3 FILE INFO A/ PTY excep for an extended read with address bit 00
set. In this case, bil B0 5 reset, and FILE TNFO A/D PTY is complemented.



6. FILE INFO CTR PTY 35 dependenl on REC SBE B<31> The command/mask bits wiitten
mle dhe repmster fiie for 2 DMA read always eontain an odd aumber af 1z, The oaly other bit
tvabved with control parity i L/S 00, which & just REC SBT D11, if the DIMA read i
for.g quadword, arn extended read, REC SBT B3 is ool as i wil] L/S =i

In thix casc FILE INFO CTR PI'Y is asserted. [ REC SBY B<11= iz non asserted. L/% =00
will ot be asserted. There wili be an odd anmber of Us, ull of them in the command, so FILE
INFOQ CTR FTY will be equal to 0.

3.12.4 DMA Read: ID File .

The §D Jiekd i e command/address, 10 <04:08F=-, designates the soucce of the command. When the resd
data is transmestted onto wbe SBL iU inust contain the same 1D 10 enable the proper rexus to receive the
reatl daty,

The [ [ilc s addressed by the upper two bits of the register Tile TFL write addeess, TTIL FILE ADR
<0302=, and will be foaded wath TD <04:00= from the command faddress, This same TI 55 s ted
with each read dats word.

T enable generating proper pacity when the read data is vansmitied on the SBE, the 4D file mast contain
peerady Jor the 1> that is being stored. Fach SBE bus transceiver can handlo foer bits, and, because there are
five {D3 hits, it takes more than one SBE bos transceiver. When srouped with the three tap bits, 1wo 581
fransecivers are suliicent.

It is u coetmianl faddress cycle, so the 1ap is known w be 01, Therafoce, ibe regcived pariy bits from the
Lwir iramsceivers can be exclusive ORed w provide cven parity aver the 113 hits, Fhis even parity Bt is
stored 0 the T filc o be tennsmitied with the read data,

125 DMA Rewd: Acknowledpe
The SO1A will transmic an acknewbedpe, SE1 OONF <0108= = 10, two SAT eyveles after receiving Lhe
command faddress iF the following condilione exiut,

1. The tog equals 001, command fdd ress,

2. There are e penty cerors,

3. The address ix wilhin the hosnds of memory ae determined by the configuration register,
4. Ther i no inferlock sequence faolt.

3118 DMA Read: I0OA Request

AL aboit the same tane he nekenwledge i being tansmitted on the SBIL the command,/address s being
written into the register fils; the circuitry that enables semding the ackrowbedge quencs up the DMA read
request by selling a command ready fiip-(op. I ne other PMA transaction budfor has issued sn JOW
request Lo the MBox, 3B ARUS 10A REQUEST [N] will be asseried. Tl snother DMA transacton huffer
bas an PO request in progress, the ceerest request waits uitil te previous request has been satisfied.

LIZT DMA Remd: MBox Reads the Register File _
The MBox arbitates the FOA request, and when it 3 ready 1o service the DMA reguest, it reads 11 SBIA
regismer file wr ohlan the command faddress (see Figure 3-30),

When the MBox selects the SBLA with MOC AWTIS 04 SELECT [N, the SBIA sonds ABUS WER CMD
med ABUS MERELY CME {botl equal zeeo for an extended read) to inform the MBax of the type of
uperation. This allows the MBux micropade w branch beifore it recemves the cornmand,/address,
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Figure 130 TIMA Quadword Road ABus Protocal (with ciche itk

Tiwe rogister file ECL read address is sefected in the same manner as For 9 DMA write (see Tablz 3-14 amd
Paragraph 3.1008) Ou the ARus cycle lollowing the Ieading of e ECL FILE ADR, Lhe MBox reads the
comiand address word gied drops MOC ABUS ADDHSCTEL B Li=1) Tris will muse e ECL FILE
ADR v inorgmant by b 1o ihe locatiom of the tist repd word. MOC ABUS ADDRS CTRE O L1z hen
dropped (= 1}, which causes 1he address e b hebd,

Fhe MBox diops BOA selecy alter reading the command/addrcss. It now gets the read data from cecle ur
menvary, Fipere 3-30 assumes a cache Lit, but whetever the case, the MBax does w0l assert 1024 select
antil the diis is available, Fhe first read data Jongwerd s pieced om the AHus and writlen into the regisier
file al location XX01. MOC ARUS ADDIRS CTRI. <0800 squzl 10 will invremenl the ECL FILE
ADR o $¥10, and the second el dals fongword is wriiten inle e register file,

At this point, both read data loagwards are slored o the SBIA regisler lile awaiting transfer Lo the SBL
They are in locations 2 and 3 of the transaction buffer that infisted Lhe DOA coquest.

3128 DMA Read DMa DONE/ERROR

When the MBos transfers ihe st read data Jongword ko the ABus, 1t also wisertz MOC ABLS BMA
DMOME § ] Lo notify the SBEA thal the data is an the AR, 1T the MBox had detected cither an address ur
command prity error on the eommand,addeess, it would slse assert MOU ABUS TMA ERRUR [M] at

the same time.

When lhe SBIA receives DMA DONE, i reguests the SB1 hy ssserting DA TR {transfer risquest) 1
there 35 o errar, the transler i3 ahorted by clearing Uhe DM A regoesl in progress.



L1249 DMA Rend: Fegister File TT1. Head Address

The register file TTL read address amst be st up Lo ressd the dar 2ad Lransfer it @ the SBE The file read
address is persrated according o the IMA ansaction baficr with a request in progrcss §1OA fogqaest o
the MBow) wnd DMA TR {scc Table 3-2 and Paregraph 1.2.30 If DMA transaction bufTer A containad
lEhe r&ullli data, FTILT READY ADE. <0300 would cqual BL01. the location for Lhe [lirst read dala
anpword.

The address is loaded and held undil the read data has been transferred 1w the S Phe address i
mereatcited 1o 0110 when the first lonpward is leansferred to the SBI.

31210 DMA Read: DMA Head Data Transfer o (he SB2

Qe e reevter Mle T read address has heen st up, the comtents ol the addressed Joclion sre read our
atul wriiler inter ihe il data lawch every SBI cyele. However, the SBE transceivers will now be enablod antil
the SBIA has reccived DA ARB ORK, which signifies that the SRIA has conteel of the SBI for 2 DM A
iransler of read data, When DMA ARRB OK is received. the SB1A halds the SBI for an extra cvele kv
weserting SEND DMA HOLD. This will cause BUS SBE TROO to he asserted. The read data fongwonds are
read from che cegister file and driven onta the SBE (see Figure 3-317 according io the following list.

DabER | Fg
FEE3 DREPMEL UL [ oparp
I-".l- LT B S
SiRAT-d &% ! nAIT SE
n <31 anE
o S5k, 4
S—
PamITe 1 L0 RE !
B REGERE 3414 STATUE
SNYAL B !
itk i —"
—=
i BT
[ XAIT 5
= ! | T2E wSzo0y
B S w0 e L
TSRS ez | g | mesdor
g57d
e II$_.T WHAINTID =0
STHUCrUID = o
e

EanE L L]

Figure 3-31  DMA Quoadword Reawd: S-Trats Assembly Transfer of
Read Thata
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YMIT S81 B 00 The contents of e addressed locatian in the suglster Tile i Jatchod n
e file Jula laseh. Bis <3100 ape passed (krough the zoro inpel of multiplesem Lo the SBT

{ransoeivers,
2 WMIT SB TAG <0200k = DK becuwse the mulliploxer inpuls oo 51 around patential.

1 WMIT SBL MASK <0302 0= = NK becamse the mullipleser inputs 2ec alwe al ground
poteniai.

4, XMLIT SHT MASK == deperuds on e prosendcc of lack of data or conleel paiidy erroos,
Parity is checked ovor the confents of the file data lakch, and & patity <oror ciuses e ssserfion
of this mask Bl A MASK feld of 063D, wien sent with the rexd daty, imbicates read dasa
substitule, an crror condition, and alimws the cequesting deviee fo detect the errur

5 XMIT SBLID -<08:00=; During the command faddress evele, the 1 File wis loaded with ihe (D
fram the command address — the 1D of the nexus thal initiated the A ransaction (see
Paragraph 3.52.4y, The 1D file is being addressed by FTT. FILE ADRS «03:02 The 1D is
tranaferred to the SAT drivers through the zeto inpul of muluplexcrs.,

6. NMIT SEI PO The 11 fie containg I PARITY, cven parity aver the 1D bity. Tt bs roweed to the
SEE as PO, This inay be done becwwse the g and mask bits arc all O, 17 there 4 a data parity
<rroT, voatiral parity error, af the MBox ndicates an ABue errur (giller 1/AS b sei),
W ASK - 18 set (rexd data substitute) o infurm the requesting deveee ¢l the error. Bul, e
weask fighd now cquals 008, and the pavicy bit. 35 now incorrecl Therefore, Tor a data or contral
pasity errar, the comirol perity bit, PO, i topgled 10 insure the conlrod parity b vorteet fir ihe
eonesl field. This insures that only e requesting device deteces Uhe errar,

4 KMIT SBi th: 1T tiere is no parity ceror aver the data bils, Jie data latch ATy parity (odd
pavity ) is taggled ta provide gven parity for the SBI If there is u parity error aver the data Bils.
1k parity bit is already even parity. B s oot changed. The dutn oo e SET wiit be bad dia, but
bevowse the patily i correcl. anly the requcsting device will detect the error (MASK = 001,
read datn subslitnle).

3311 A Read (lear

When DMA ARB OK & received from the SHT priority arbatralion chips, the DMA transaction being
serviced s pomoved fram the command 17 pregresy slale, 10 [tee the teanzactivn butfer fur further vaage.
The read dara cxanol be destroved bofore il (s iramsferred to the SBE becouse the DA has contral of the

BBl for dhe mexd two cicles.

111 DMA Resd: Second Reud Data Longword

The register file TTL read address is cremented 1o the locadios of the second read dala longword, which
i leersferred o the SB1 in the wme manaer as the first read dali lomgwerd, ¥Whes this data has been
rsnitted an (e SBI the SBIA circuitey is in a passive slele waiting fue ancther DMA o CPL
transaclion to be isitiated.

1-54
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Thi: SBLA stie consists of B AM: providing a b6 location € 32-bit recorder that is torded with selecled ST
vigmats during cach 5BI cycle. When un SBI fault iz detected by any SBI nexus, including the SBIA the
sila is focked, The CPL can resd the silo to detormine the ssquence of cvents thal led fa ihe Faglt
condition. The silo may alsa be locked, for maintenanee purpoees, by the silo comparator (see Figure 3-17),
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Fipure 332  5BIA Sido

LIkl Silo Coptents

cLK

The silo, read through the sifo register, is loaded with the following 3B sienals.

HEG L 5 Hegli
ILBTE

ELEFE

I Silo regsster <3 0= ATTRR FAULT, Assorted the ovele after the SBL FATILT &5 chered:
lovded] anite te silo in ghe Tt location loaded following & faule

Silo repister =30 SR IMNTLK

!‘\-Jl

3. Silo register <29:25=: BB 1D 0400

4. 8o remsier <2422 SR TAG-02:00=



R ww BT TR TR T R T T
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e T

5. Site register =2E. 1%m S0 B=310XR= 0 TR MASK <0300, 17 SBE TAG = i, wome
rpand faddrass, the SB] curnmand, BeS]28> will e luadee inwe the sitbo. Otherwise, the 3B
mash witl e tnaded

g, Silo eegister <1700 SBE CONE=OLHE
7. Sily rewister <0 5:00= 5B TR<154=.

1.13.2 Lacking the Stlo
Fise aiin muy be lovked For 19 redsaons:

1 The SBLA roveives S0 FALLT or the SBLA detects an SBE fmul for any of the follovang
conditions,

Irterfock sequence Eapll
Linexpected read Tauli
Write sequence fault
Multiple tramumniiter facit
SB1 parily fault

nEnER

2. The SILO comparator has detected that a predetermined number of SBI cvenls have heen
wriiten into the sito (used s o mainienanoc o). :

3103 Sile During Normal System Opetation
Every SHT cvele, at TH, the silo & baeded with the conlents of the SBL teansceivers and AFTER FAULT.

The sito address i2 incremented on Lhe foliowiog T1. o insure thal the aex SBi cycle 15 tuaded inbe e
penk pegquenkial sito bocativi, Fhe sequence ventinges indelinitely ws fong as there are no SBL fanles.

When sn SB! pesws detects we SBI Taule, that neaus tramemits BUS SB1 FAULT on Lae SO which

receined by 1ho SATA at T2 and latched al — T2, assetuing REC 8B FAULT, The assection of REC SHE
FAULT prevents writieg further duta it the silo and disables inerementing the sila sddress,

MOYE
Tiee prescit S cyele will aoi be written inio the
«ito. The laiest sile data is the SBI cycle previoss o
the assertion of BUS SBL FALTLT.

Tn cesponse do the TAULT inlertupt, the CPE may cead the coments of e sifn by concing {he giln
repister, Cach limie the contents ul the siley register are wansferred Lo the remsler File, thig wibtn widress 15
sneremenied. I the OPL does nor ctear the silo address, bt statls reading al e present sila address, the
sixteenih Incatioy read is the last SBL cyele loaded ineo the sila. The filteenth location read is the nesl-ro-
the-lasi S cycle londed ol the sife, eod 20 o Also, i the aumber of SBE bus cielos was Jess than 16
cinee Lte lask tme the silo wis Jocked, the first jcation voaded atter the Tast Eanlt wos clewred has bt 31,
AFTER FAULT, asscrtod.

1134 Sio Dering Mainterance

When used for mainlenancs, the silo is capzble af being focked inpwo ways, addition Lo the unoeunditicn-
o] ek for SBL FALILT. First, it can be tocked after 2 predetersmined number of SHI cveles, Tanging frem
1 e 16, Also, 3t ean be locked alter a predetermined number of SBE cvcles aller a particular 5B ovent has

token Mocc.



31141 Sike Unconditksmal Lock - The CPU ivads the silo cowmer. silo comparamor repister = %16,
with the |'s complemenl of the number of SB1 gycles tofoad into the silo. At the samee fime, e OPL sets
LOCE UNCONDITIONAL, slo comparsior regivter 29>, LOCE UNCOMDITION AL enghles the
counter Lo cound ance each SBE cycle aller the sile has been loaded. When the count meuclies all 15, F. she
sthe 14 locked. The address 5 naot inn:rr:rn_u:,mq::'l and no turther data s loaded inle e silo.

When the ailo is Jocked, 3 compare interrupt Mip-fiop is set. I the CPU fus set silo fack interesepl enahic
{SILO LOCK TNT ENAJL sile comparulor register <230, COMP INTR will intereupt the CPUL The
compare inferruM is cleared when the CPUT Joads the silo counter with & count other than F.

31342 Silo Conditiona Loek - Tn this silo maintenance anode, the sifo is loaded every SR cvcle, as in
nirmal operation, with the silo address being incremenled alter cacl: SB1 cvele. However, the comnt will be
incremented only after a predetermined SBI event bus buen deteeted. A silo comperator will comipare SBE
conditions with the fablowing SBLA negister contenly.

F. 5Kl mpinienance pepister <327;23=; Maint 1D-=104460:

2. Silo comparator cegister <n23= Maint command,/omssk <3000

3. Siko compurator register <22:20=1 Maint TACG <0X00k-,

The eamparaler can he pragrammed 1o cheek fur Lhe fallowing comparizons.

1, The 581D eqoals lhe maintenance 2,

2, The 5B 1D end 5B TAG cqual the mainiensnce (12 and TAG.

% The 01 1Ty, SBI TAG, wad 3B wommand/mask equal the maintcnance 1D, TAG, and
command,/mask. I the SBT TAG = (01, command mask, the comparizon i lor commands:

wheTwise. the seasks ere compared,

SH silo comparator register 2837 COND LOCK CODE <000 contrals which comparison will be
made. Table 3-15 shows how the comparisons are contralled by COND LOCK OO0H,

Table 3-15 COND LOCK COBE Control of Sile Comparisons

-

COND LK CODE

< H (M= FunvHan

HH Mo compure

K 11> equal

It 10 and (ag equal

i ITr and Lag and commsnd /mask. equal

Tha CPL 5213 the bus aecording o the partiendar 5B, TAG, and command /mask 1the comparator is to
look Jor. 1L lhen Juads the counter with the bs complement of the aumber of SBI eveles Lhat gre to bo
reorded after the enabled SBI conditions have becn deieeled. [1 1he CPL wishes fu be intersupted when
thie sileo ix docked, it afse sots LK INT BN,
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The ~ilo is loaded at TO of each SBI eycle, with the addrese being incremented aftcr the sile i loaded. iF
the SBY duta matches Dor the enabled comparizon, the compere teh in sel, enabling the siio counlar o
starl counting.

Whe the connter reaches F, the sila is Tocked, amd i the interrupt is snabled. COMP T will be asserted
o intereapl the CPEL

When the vontems of the gilo are read back, i e initial coenl fleld was 0, 1he s gty read Trom th
sile is the cycle that satisiied the comparise. The next 15 lcalions will be 1the next 15 SH cyoies.

3.14 SBla REGISTERS
Fach SHLA register will he shown with the addresses for SBIA O and SB0A [ Fach ilustration is made op

of tee folloatog.

. A kit maap
2. A deseriptive name Tor each i, with a 0 or a | if they are alweys 3 loyme 0o 1
31 An indication of whether the bit is read/write, read only, or write oely.

Each 1able i faid out as follows

] Bit numbers

2 The descripiive name nsed in Lhe bil magp, {0 for zero
3. The actuat prind sel name for the signal

4. A briet descraption ol the D,

3141 Coafigeration Regisier
The sanfiguration register bit map is given in Figwre 3-33 wed defined in Table 3-1a.
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Figure 3-3%  Configoration Rogisier



Table 316 Configuration Register Bil Definition

Rt

Niweene

Definition

==t

=31 30

Sl B | oY

S Rl

T

=380

FLERG

MEMORY SEPARATOR

ZERG)

ABUS ADAPTER TYPE

ADUS ADAPTER REYISION

(5828) - Rend ondy as semq

RE1E MSR <2708~ - Tefines the memory
address boundary. Is squal $0 e nunber of
megabytes of memory addsessubie uver the
ABus. 0T kit 2Y is asserted. there are 512
Whytes of memory, and bits <28:20 arg dis-
regardod when vhe hardware checks the DM A
address, These bils are bits 2% 20 i the
memory separaler regiler, but within the
SBLA they une shified right by ewo hits Lo
match the phynical addeess

(5536) - Head 2s 03 provided hy the zera fill
logis.

BLS REG DetiTi - (5525) - Tdentily the
type of Al adapter, K1 for Lhe SHEA.

BUS REG D=03:00= (85238) - Least signifi-
cant hits idondty 1he reviston of the ABus
adamier, hardwiced.
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Figure 3-34  Contmol and Statos Hogister

L1412 Conteol and Satus Register

The comtrol end status repiseer his map is given in Figure 3-34 and defined in Table 317
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Tale 3-17 Control and Stafus Register Blt Pefinitions

St

Dyefiwitinm

=23

-Lg‘__,l L]

w2 1M

—na

MASTER INTERUPT ENARLE

EMA SBE CYCLES OUT

ENA 81 CYCLES BN

FERO
CPU TR SELECT <D&dM:-

ZLRO

—trar

G509 MSTR INTR ENA - When sel, enables
the SBA moduls to esablish prionivy of toter-
suprs anl generates the appeoeiate terrups
peaority level [or CPLU polling,

gire EhA 8B OUTT - Must be sl [or nor-
mial operation. Dnables OPLD e access SBI
neaws registers. If the CPLY ateempts to actes
an- S0 nexus register wish this bit reset, an
error condition ocowes, and ereod summany
register bils 20 and 19 are set (see description
of the error summary repisier. Paragraph
3,143}

5529 EMNA SHE IM - MusyL abso Do set For
nurenal operation. Baables all DMA actevity
shrowph the =LA T this B o onow 300, 18e
SBEA will not feoopenize 5B funcuion codes
and will am respend g0 SBI commands (5B]
confirmatian is 00, no respureseh.

(R513] - Read-ombv bet, will always be zero,

CPIT TR SEL =08:04= {8507 - Provde
Dackpanet visivility of the jumpers wsed 1o
seleet the SB1 TR for CPU lwansactions. This
figld is the 2= complement of the TR fevel.

(9516) — Always read as s provided by the
wet Lill lugic,

3-n4)



3143 Ercor Susamary Register
Fhe error summary rexister it map s given in Figure 3-35 and defined in Table 3-18.
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Figuie 3-15  Error Sumemery Register
Table 3-18  Error Summary Register Bit Definitions
Rit Nz Drefinition

3 M COMMAND «013:0K]= BUS REG D3<31:78: {8526} — The ADus

command bits for a CPL 1O repister
read/write, loaded every time the cam-
reand Saddidecss Jatch is loaded, and liched by
CHJ ERROR LOCK, bit 23,

<2726 LENGTETH/STATUS <01 (k- BEYS REG <2T:260 (S%26) - Tie ARus data

length for a CPLD A0 register read Sweide,
Adso doudesd every time Lhe command faddress
ladch s loaded, and Tached by CPU ERROR
LOCK ., bir 23,

w25 2 FERG {5526) - Resd-cnly hits. Hardwired $a 3 lopic

0.

CPL BUFTER ERROR LOCK =337 CPL ERROR LOCE, - Asserted Tor
any ol the tollowing creors on a CPL 1O
repnter ead Swrile.

I, ASD paritv errar {bit 2.2

2. Controsl parity erroc ib:'tllfj

361



Table 3-18  Frror Summory Register Hit Definitions (Lont)

Mt

MWame

[heFinekiion

s e

= G

CPL AT PARITY
ERROK

CPL CONTROL PARITY
FRROR

C'PLU ADDRESS ERROR

ERROR DETECTED OM C/A

- 1

3. Addeces errur Lhil 20

4. CPU geadwride laneoul on SBE (SE]
errar pzgiser hil §2)

5 SR ermar (SBI crrgr reesier bet OF)

It thi= bil i3 sof, error summary regisier
=112, the S8 error register, s ahe tirne-
ot address regisier ave latched. 1P cledr, these
hits represent e mosl rocenl ransagtion,
Writtny this bil cledrs cteor summATy Cegisisr
<219, b

SBAN AT PTY BAD - Scr i a parivy errar
ix detlected on the address/daky bits of the
command faddress or wrile data for a CPY
/O repister peadfwrite. B0 the crror is
detceted on he command/address, bit 19 is
also set. Parily iz chacked om the ouwlput of the
Mte data katch, 17 Liis bil is =et, bl 23 i3 sct
Cieaccd when the CPU weiles it 23

SpAMN UMTRL PTY BATY - Sev il o paity
error 13 deiected on e canteol Fisld of e
comrand address or weite dawe tor & TPLU
170 register read/write, 1 the ormor is
detected on the command faddress oyele., bil
14 by abs get. Poeitr iy checked on L output
of the fite data tnteh. 16 this bal s sel, bie 22 5
glen st Also cheared wher the CPL writes Hit
.

ShN LOCAL ARR CRRE - Scr if the CFLU
auocrses 4 momexistont SBIA cegister or when
an SBl neaus register i» accessed when the
conrral and stalus repister hig 3 s chear (CPL
access 10 the SBIE s disabied). When il i set, it
will s2l b 23, and it 38 clearcd when the CPL
wriles bt 23 Thiw ceror s detected when the
command faddres word s weailable, g bit |9
should also be set.

SBAN FRRE ON C/A - Head-amiy il sct it
an address/dula pority error, 3 cunkrol gaciy
errae, of an address error is derected on the
comnmandSaddress cecle. The setling ol €his
kit will st bit 23, This bil will be reset when
the CPU wrircs hie 23

I-n2



.__._._.-.
EL ST

. Table 318 Error Summary Register Bit Defindiions {C'ont)

Bil

Mame

Definition

o s

= | -

ol e

~tdx

= i3=

STATE MACHINE PARRTY
ERROR

FERO
MLULTIPLE CPL ERROR

FERC

DvAC TR;"‘;HS.&CTIUN BUTNTPEK
SBlA DETECTED A/ PE

AL TRANSACFION BUFFER.
sBlA DETECIED CNTRL PE

SBAQ FORCE PARITY TRAP - Set if the
state mvachitne microword does not contaia
even parit¥. The occwrrence of this ercor
causes 2 UPL dranzsaction o be abored, iof une
15 in propress, amd generales an inlerrest. A
stale maching parily error can occer iF nn
CPU transaelion s in pragress, se il will not
set bit 23,

(5533} - Resd-only bit, hardwired toa lopic 0.

SHAN MULT CPU ERR - Con be sot only if
bit 23 is atready seL and a CP1J gedreaang
gltur 5 deleclsl on the command faddross
2vcle arc Lthere iy oan sddress/data or control
parity crror on the copmmand Saddress or write
ilata, Mok set for & write data parily ervos fur
Lthe transaction that sets bic 23, bet lir 8 sob-
seynent eransaction, Bit 16 is reset when the
CPL writes bil 23,

{5532) - Read-only bit, kardwired fo 3 Sogic 0

5530 DMAC ASIYERR — Set For a diz pari-
ty error when the read data is being fraos-
forred from transaction buffer C o the SRT
during & DMA read. Cannot be set iF bits 13
or 12 have been previowsly set. Cleared by the
CPL writing it, The DMAC com-
il adddrous register and DA AC §D pepisier
wre locksd if this hit i st Sertlne this bi
penerates a local interrwpt.

=50 DMAC CNTRL CRER - Set Tof 3 con-
tol punily ecror when the read data is being
leynslgrred from transsction buffer © w the
SE doring o DdaA read. Cannot be sel if bits
14 ar 12 have been proviously sel. Cleared by
the CPL writing il. The DMAC com-
fandfaddress vepister sad DMAC 1D remster
are bocked al (thas bl 15 set. Sceting this his
generies & local mlermupe.
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‘Foble 3-1%  Trror Sununury Repister Hit Definitions (Cont)

Mame

Mefemition

| 3=

ol

o | [

~ b

a1 7=

DMAC TRAMNSACTION BUFTER
MO0 DETECTELY ERROR

ALERO

DMAB TRANSACTION BUFFER
SBiA DETECTETD A/ PE

DMAB TRANSACTION BUFFER
SEIA DETECTED ONTRL PE

DMAR TRANSACTION BUFFER
MBOX DETECTED ERROR

ZERO

e e RS L R LN WA

S530 DALAC MBOX ERR - Sceif the MBnx
detecls o poeily arror of NXM on the fransier
of command faddress from the DMAT trans-
action bulfer. Cannod be sel of bris 14 or 13
have been proviously set. Clesred By the CPLI
weiding it, Tha DMAL comrund Saddres rop-
asler and DMALC 1D repierer are locked iF rhis
Bil s sel. Seluing Lhis bit goaecates a local
IM34TTU M.

[(2537) - Head-only bil, hurdwared & logic 0.

S50 DMAB ASD ERR - Sei for a et pare
ty errir when the rond data is being trons-
ferred from tramsaction baffer B oo che 58
during a Trvia vesd. Cannol be set iF bis 09
a1 0% have beon previowsly set. Clewred by the
CPL: writipg it. The DMAB com-
mand, addecss register and DMAR T repister
will be Iocked if this hif js scr, Seiting this hit
seneriles o loved inlerrspl.

5530 VAR CNTRL. FRE - Sei for 2 con-
o] marify grrod when the read duts iz being
translecred from transaction bufler B Ly Lhe
SBI during & DATA read. Connat be qet i hity
FO or OF have been previously set. Clearcd by
the CPU writing 1. The DMMAB oom-
and faddress negister and DMAB 1D registcr
are locked i this bit s sel Betting this b
peperaies a local interrupt.

SR30 DMABR MBOX ERE - Set if the MBox
detecis o parily eror or MMM an the transler
of commandsaddress from Lhe DMAR frany-
woeting buffer. Cannot Be g2l iF bits i ar [
have been previcisiy el Claared by the CIL
writing it. The DMAR command faddress reg-
ister and DMAR 11 remster are Tocked 10 1his
bit iz sct. Sotting this ber wenerates @ dical
inlermupl,

{55320 - Bead-only kL, hardwized toa lopsc G

364



Table 3-18  Lrror Swamary Bepisier Bt Definitions (Coat}

B

Mk

Ixefinition

<[5

A4

o | R

DMAA TRANSACTION BUFFER
SBIA PETECTED A/ PE

DhiAA TRAWSACTION BLFFER
SBlA DETECTED CHNTHL PE

DMAA TRANSACTION BLUFTER
MEOXN DETECTED ERROR

DAL TRANSACTION BUFFER
[NTERLOCK FIMEOUT

2530 DMAA ASD ERR — Sz for a datp
parily errar wher the read data is heing 1rans-
Ferred Mrom dransaction buffer & o ik SBE
dunng a DMA read. Cannct be ser i bits 05
ar 04 have been preyinsly set, Cleesed by Lhe
CPL writing i1, The DMAA com-
mand/address register and DMAA 1D regster
are bocked it chis bit s sew Setting this b
ganorates a koonl snrerregiL.

53 DAaA ONTRLERE - St for a cone
tod parily ermor when tie read data s being
rransferred from transaction buller A Lo the
SBI during 2 DMA read, Cannot be set if bits
06 or 04 have been previousiy sel. Cliedred by
ike CPLU writing it The DMAA com-
mgad S address register and TOMAA D repister
are lovcked oW this bie s set, Setting thiz bit
pemerates a looad interrupt,

58530 DMAA MBOX ERR ~ Bet if the MBox
dotects & pasily error or NXM on the transfor
aof command/eddres from the DM AA trans-
aclien buller. Cunnot be ser of bits Ob or 03
have heen previowsly ser Clewred by the CPL
writing, it. The PIMAA command faddress reg-
ister and DM AA TD repdsier are locked 1 Lhis
bit 5 zet. Setung this Bil penerabss a logal
nerru.

8550 TMAT TIMEOLT - Set if an interlock
write masked does not occur within 512 S0
cyclos (LO2.4 ps) afler an inlerlock read
psasked, Cannct be sel 10 bies 402, DY or [
have been previowsly sek. Cleared by the CPL
writing L. The DMAT command/address rop-
tler and DAL TTr register prc locked if dhis
bit i= set. Setiing this bit genecates a focal
interrupt.
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Tubic 3-18  Ervor Sommary Register Bl Definitions {Contl

LT

Namg

Iafinition

s -

DMALI TRANSACTION BLFFER
SELA DETECTED A/D PR

PMAL TRANSACTION BLFTTR
SBlA DETECTED CHNTRI. PE

DMAL TRANSACTION BLUFFER
MBOX DETECLIED EREGR

S830 DMAL A ERR - S Jor a dala pariny
error whan the read dats = Being Danslernd
from Lranzaction bf¥or 1w the 581 derme n
Pt A interleck read. Cannog be set if bits 03,
(1. or U have been previously a1, Cleared by
the ©PL0 writing i The DMAL com-
rrand faddress reprivier snd DAL D repiser
are locked iF tiis hir is sel. Selling tkis bi
pomerates o local interrapt.

S5 Al CNTRL ERR - Set for 2 contraf
varrply @rior wien the read data s being irans-
Terced Uroays transactien buller 1 Le dhe SBI
during o OMA Interloek rel, Canad be el of
bits 03, 02, or 00 have boen provimesby sel
Chegred by the CPL o writing w, The TIMAIR
contmeaml fuddress regisiel and &A1 10 rap-
ister are locked i this Bil is 22l Selling 1his bt
penerates o Jozal mterrupl.

5530 DMAT MBOX ERR - Hat if the MBux
detects o parily error or N5 on the tensfer
of compwand Ssddress from e DMAT ransac-
vion buffer, Cannot be set il bie 03, 02, or 7
fuave been proviously set, Chenred by the TPL
writing il. The DMAL commuanl/address rep-
wseer and DAAL 1D repister are locked of Lhas
bit is seL Setling this bit gonerazes o docal
ITCrIU,




33144 INapnostic Contral Regisfer
The diggnostic comtreal register bit map is given in

0 roaHEER S - ol CFLa FRILEIFK
s

FRIEAT 3308

.-

Fipare 3-36 and defined 1n Table 3-1%,
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1 : © VOPLL Dde TRAREaTIn Gepre 2T :

b L u 1 [ Fl
l s R | Lk can
S S

e | T _._=

Figure %36 SB[ Disgmostic Control Register

Table 319 5Bl Diagnostic Control Regisier Bil Diefinition

Bit

P b2

Definition

<3

<116

<0 A0
==

o |

LERO

TORCE DIMA TRANSACTION
BUFFER BUSY

FERQG
CLEAR 51O ADDRESS

DISABLE SILO INCREMENT

DIAG DEAD

ZERC)

e

=530 — Provdded by the wero il e,

H820 FORCE DMAC (DMAR. MAA,
BhdAL BUSY - Used o direct TA teallic
sk specific |IIM A trsaciion baflors by Tore-
g other buffers (o be busy. The siate of s
bits has ne elfect vn o DMA transection
alreaty in progress.

=handT= - Hardwired oo logic .

551% CLR SILO ADE - Clears the silo
address upon seiting. When this register i
ceaxd. Lhes bit s wbwavs O {hardwired).

S5IY DISABLE 5110 INC - When se, pre-
vents Lhe silo address from incrementing.
Reset during sormal operations 1o ailow the
silo address ko incremene. Also pead aaq 0

S5528 DIAG DEAD - When sel, swmalifes
ABLS DEATY, interrupling the comyole pnd
fuusing » reboot, ABUS DEATY s normally
amerted by SBI FAIL. Also read as 0.

(5530 ~ Flardweared 1o d,
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Table 3-19 SB1 Diagnostic Conirol Reglster Bit Defintien {Cont}

Bit

ron T

Ty e

S i o1 ERT—

Nelimition

-Al4=

<=

=12

ISABLE SB] TIMEGUT

FORCT QUADWORLD DATA

LOOP BACK MODE

]

Gure DISARLE 5Bl TMO - When see Tor
diagnostics, provents a limeow condition while
waiting For the SBIA o gain coatrol of the
SHE, for an acknowdedproent Trom a Sexus, or
for CPL resd dala.

8529 FORCE QUAD DATA - Lsed by
wicrodiagnostivs with Bl 2 {loopback mede)
t provide a way to vse a guadclear o loep
itz back on the 5B, FORCE QUAD DATA
is set, and then fhe CPL crcoutey a quadciear.
For micradiagzuslics, the address is 4 memory
address imstoad of an 5B address §hiv 27 i
elear).

The Al conunand/address 12 the sams a5

for the yuadedear data tramsfer 10 the SBE 5o
Figuee 3-B7) To specifies a CPU wnile 1o the
guadciear register. The ABns write dute is the
sae except for the address, whech s Tor a
memary [cache) address. When the com-
mamd faddress 3 transmiteed on the SHE iU will
b recwived by the SBEA, &5 i always 3, but in
this ease, the addiess i€ less than the conligura-
toa register. Ta ihe SBLA it apfpmeers os 4
DA extended write mask o mermory wed 15
hundbed as such.

For a nosmal quadecicar. she wrile data is
farced o all (k. [ Uns case, PORCE QUAD
GATA enables the A-data assembly cwal-
Hplexers to tramsfer the cemients of the wrle
daga latch (the A B write daga, 1081 and the
yuadword oundary addeessy to the SBL
When the second write data longeard i trams-
forred 10 the SBL transooivers. Dits 30 awd 27
will he tngeied £sex) 1o allow the setting of 4l
data s on the 511

LEXO LOOP BACK MODE - Llied by
micredingnestics o allow o CMU rewd ur wiile
o be lovped back in the SEIA. The PAMNM
han o be configueed such thal 3 memary
(cache ) addeess is mapped o un 170 adaptes,
and the same PAMM podrse, Dot wieh bies 27
and 24 inverted, is mapped ivoa memory
address.

LR

o 2 Tyt
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Table 3194 5B iNagnostic Control Repister Bit Definition {Conf)

T Y

[ nition

e

FORCE STATE PARITY

Hit Mt
=1z

FRREOR
-.-,\.Dﬂ_-_-\.

EMARLE SHORT TIMEOLT

In the 5BiA, LOOP BACK MODE inverts
address bits 23 wnd 26 iF bit 27 js resel, which
will b Lhe cuse f the CPL write s 1o mema-
'y address.

When ke CPE writes 2 memory location that
i5 mapped o an [0 adaprer, the MBox writes
the command/uddress and write daia
longwond into the megister file. The SBEA will
carey et (he eommeend a8 a pormal CPU
write. When the command,/address @5 Lrans-
ferced from the conmpnd addeess budch e The
abi, becawse LOOP BACK MODE 34 ser pmid
athlress bt 27 iz reser. address bies 25 and 26
are inveriod

The command /address, fnllowed by the writc
duta, iz transmilied on the SHL When the
~RIA clocks the SBI recivers and duoks at Ve
recgived daw. il the address is less than the
ey separator (n the configuration regis-
rex), i will transfer the command /address and
wrile data fo the eegister filc and requcst
MBox servige,

The MBox writes the duta into memory
tocuuse the addeess, wirth hits 27 and 7%
meverted (hiss 23 and 26 in 1le SHEIA)
addresses s different PasM locstion, Fhis
kacabion is mapped Lo memory.

This dingnostic b3 can afse be wsod with o
CPU pead inoa similar maoner for a lurther
check of the SETA Jowic.

S5 FORCE STATE PTY - I ser, a staie
rnachine pinity crroe & forced during the CPU
ARB WAIT stare.

SEI0 ENA SHORT TIMFOET - When set
enables an SBL lmenee in B S8 cveles imtead
of the normed 512 ovoles, Read as s 0.
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3145 DMA Commaed/Address Registers o
The DMA command faddress register bit map 5 gmiven in Figore 3-37 and defined m Table 3-20,
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1

i)

. Figure 337

Table 320 [MA Commuand,/ Address Error Regiziers Bit Definition

T T

111 Mame

A

RECEIVED 5RI
COMMA MDY/ ADDRESS

A =S

DM Comaand /Address Breor Repistens

Erefinillon

BUS BEG =3000:- (8533, 5533] - Bvory
Bte a1 command /address s feaded meo A
DA dransackion bufor o the D022 1t
cormmand,/addesss 3 aise loaded inio the cor-
resprmding DBA counmand Saddress 2roor reg-
iler. These ercor registers arc actualty TTL
regisier files scddressed by the vpper van bis
of she D027 write address. SBI B<31:00=
ape written in these repisters. with hits
=3i 2= being the SHE command vudes asd
Lits <2700 the longword address, Tless
error regislers ane locked if the SHA or MBo
detecte 2 DMA erroc,

T

R S o



I1de DMA LD Repisters
The DAA ID remster bil map & pven i Fipure 3238 and defined in Table 3-21.
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Fipwre 3-3% DMA 1D BError Repistens

Tabde 3-2F DM A D Error Register Bl Defmition

Bit Mari Delimition
<3168~ ZERO (8536} - Forced 10 0 by the zero fill logic.
<0700>  RECEIVED SBI ID BUS REG <7:00>- <8823} - Fach time a

command Saddress s Joaded into A DMA
transaction befier o the DCO22, the 581D s
also loaded into the corrcaponding DA ID
errar eegister, an exterainn of the DMA come
mand fadidress error megisters. These error reg-
isters, ifike the command/address error
regislers, are TTL regiscer [iles and pre
adidrezscd in the same way, by the spper two
kits of cthe MC022 weite address. Bite <07:05=
have the inpuis al pround potential so they well
abways be read as O Bigy <0308~ ave loaded
with REC 5B 1T 04 1K)=, Like the DMA
comnand faddross arror registers, Guwe ress-
Lers are focked it the SBLA or MBox delevis a
EAA error,




3,14,7 SBI Silo Repister
The 5B gilo repister bit map is given in Figure 339 aid definsd in Table 3-23
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Fipure 3-39  SBf Silo Regswer

Tabke 322 SBI Silo Register Bit Delinition

Riy

ame Pefinition

s

el e i

Rl S

BLS REG D31 {8530) - Logded wilk
AFTER FAULT. an indization that the 5B1
facit condition has cleared. AFTER FAULT
i wsserted [or cnly coe SBI cyels and is wree-
ten intw the first silo localion afver the fault
cleams, May be used fo recognize frequoncly
oocurnng fawlt conditions. )

AFTER FAULT

Bl RECG D=30> (5520} — Loaded wilh
REC 5Bl INTLK from the 58I transceivens.

RECENVED 5B INTERLOCK

RECEIVED 5Bl 1D-=04:00~ RS REG D225 (85200 - Lowded wich
REC S8F FD=04:000=, an indication of wiich
nexus has contoel of the 513,
FRECEIVED SBI TAG<024%> BUS RED D=24;22> (5520) - Louded wiih
REC SBl TAG=02K:=, an imdication ol 1he
tyge of BB evele as Follnws,

(K Read dara

04t Command faddress

[FE: Wnte data

114} Itermupe susmary reid
11 Lnagnostie ing

L L T




Table 3-22 5Bl Siio Register Bhi Definition {Cont)

it Meame Definition
S H = RECEMNWTRD SBE MASE BUS RLG D=2F:i8= (552 - Contents
or FLINCTION depend on the SBI tag. ¥ the tag is 07 L, come

rovesed Saddress, che stlo is loaded with the SBi
funciiop froe: bits <3128, Otherwise, ihe
silo 16 lomclod with the mask bits, Thwe [unction
cares are decoded 18 foliows,
. 060]: Bead mashed
2. 001G Write masked
I 0100 Interlock read masked
4. 111; meerlock write niasked
F. 100k Extended read -
f. TN Y Exdended weite masked.
I, Mask =053= = [: Read or wrile Ly byle 3
. Musk <02= = 12 Beud of write Lo byle 2
Yo Magk <l 2= [z Bead or wrile igbyie |
4. Mask =0z o |2 Read or write to hyte |
The mask bie meanings for oad data asc as
Toallorwes,
1. 000k Wilich rend datn
2 000§ Corroeled read dats
1. 001 Linsoerccidble ecear,

=17 farm RECETWED SBE COMNFE =) | (k- BUS REG D<17: 16> {8520 - Loaded witl:
thes SBT comlrmutas bats, which kave the [al-
fowing meanings.
1. 00, Mo response
. 01 Acknowledge
3. 10 Busy
4. 11: Error on the cotamiand Sadedsess

=21 5000 B ECEIYED SBF TR-<13:00:- BLS REG Pr15:00= {5519 — Loaded willh

any SRE rransfer regoests thatk may be
asgeried,
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L1488 SBI Error Kegister

The SBE ereor register hits are wiven i Figure 3-40 and defined

T [WEGP AEC-RTEF
s s dd. Tk dee il

in Table 3«23
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Figure 3-40 SBI Error Regpister
Tahle 323 SBI Error Hepister Bit Thefinitlons
Bit MName Do Nii ot
=F:16> FEROD 155300 — Fead as 05 provided by the mero {ill
loaic.
<{%13=>  FERO (55321 - Head-naly bita, ferced o O by bardware
pround patoniial.
]2 CP TABOLUT BUS REG D 2= (S512F - Bel when fheee i an SAL tenecut 00 8

CPU relerense for e of 1be Following reasons.

I, Lonsuccesshed aceess! When the SHIA doss
not Toepive an ackmewledoee conficmation Tor
a UPL commaml/addeess ur wrile data with-
in 517 SEI oycles (1024 asp from the time
the SBEA Twst coquests the 5B Linsucoms-
Ful access can be caused by the Tollowing

a. HTEA s unable o win the 5B1 through
s arhileglios.

B, Targot nwsws 9 always busy when
aeeeased,

v, The agdsess js for & nonexisleal devies
oor adldress.

. Combamalions of the fiest 1w,
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Table 3-23 5B Error Register Bic Definithona (Cont)

Bit

MName

Definithin

AR 11T

1%z

I

=070

CT' TIMEOUT STATUS ik 00

ZERG

CPU 8B CRROR CONY

LLRO

2. If the 5BIA dees mad receive the read data
within 312 S5BF cyeles of Uhe ackriowledygs for
the corunand addeeys, 11 s a.read data
limeout.

When thix bit i set, crror summary vepister 23 is
s¢t, which docks crror sutmmary reprster <3 226~
(ype of reforence), SBI ersor register <110, 08>,
and the umecut address repister {referenced
address), Resel when the CPU smites it tooa 1,
Tlais wili walsey reset <o L1;§61, (=

BLIS REG =] i (5537) - Timeout stolus
hits are mado wp of two signals ag Follows.

1, Bir =01z Slule seuchine s in the resd pend-
g SELke.

2. Bit =00 5Bl confirmaton squals OF, Ly,

Towgeiher, these iwo signals indicite the type of
5B timeout.

() BBI méexuen did novt respond (no responsch
OF: Devies was busy {busy).

10: Waiting for sead data.

ElzCannot happed.

Fo b -

These bits ere locked by error summary rogister
ber 23, and resel when the CPU writes SBI error
repsier 12,

{5531} - Read-onky bits, foreed to 0 by hardware
mraund potential.

BUS RKEDG D=08- (85312) - 5ot when the SBI
slale maciine enters the errar abore state iT e
=B nexws has returned an ecror continnuticn on 4
CPU readMwrige command faddress cicle. If Lhiy
bit is scé, ercor sunoovary reesster bil 23 s sor,
locking the timeout address register, crror sum-
mary register <3126 and bte <12 10> of this
register. Reset when the CPU writas bie (2.

(85320 - Read-only bits, forced 1o 0 by hardware
ground poitential,




3,148 5B1 Timeeut Address Reglater ) o
The SB! Lrmeout address register Bils ace given in Fipures 3-48 and delied i Toble 5-24.
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Figure 3-4]1  SBl Timcout Addres Replster

Table 324 5Bl Timeout Address Repisier Bit Delinition

s o .

Rl ame DM tios

e

313> FERO 155356) - Forced o 0 by (e zero 910 logic.

<27:00= SRl LONGWORD PHYSICAL
ADDREBESS BUS REG Ge20000 (5527 - Timeowt addess
register is Joaded with the physical address, Fo
the CPLU command, every Lime a come
mgnd faddress s transferred from the file dala
lateh to the contcrtend/addeess kich. Eocked if
error summary rewisler Bit 23 08 set
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31430 SHI Fauli/Statws Ritrister
The SR faull/slatus repister hitz ape gven in Figere 3-42 and defined in Table 315,
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Figure 3-42  SHI Fault/Statos Register
Table 3-25 SB1 Fault/Status Register Bit Definitings
it Name Thefinitium
] 581 PARITY FALILT 5510 FAULT REG B<31w - Set il the SRIA
deteets an 8B parity error on received S infoe-
mation. Bils <2322 indicate an address 'dara or
a conrol purity crror. Register writien every SAT
eycle and tocked when SBI FAULT bs asserled.
Cleared when SBI FAULT is deasserted. Valil
Al il hit (9 i sel.
< 1Mk:- WHITE SEQUENCE FAULT 8511 FAULT RE(H B<-30= - Ser df the SHIA i
eapoeling whte dada and receives SBI information
with e panity crror, but the tap does nat indicite
write dede (3010 Also lucked when 2RI FAULT
O asserted and clears when SBL FALLT cheams.
Valid onby il Bit 19 ix sct,
20 UWEXPECTED READ DAT A a5El FAULT REG B=29= — Ser il the SRIA

recgives information with the SBIA T3 [ 100
with & read data tag (0O, but the SBIA &5 ot
expecting read duln {nn read pending), Locked
when SBlFAULT s asserted snd clears when
SAT FALILT clears. alid oaby if biv 19 i set
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Table 3-25% 5SB! Fault/Stalws Reglster Bii Definitions (Coen)

Bit

- —r

MName

Drefinilion

vt

e

=Ll

=25

=33

<320

2] Chza

e

INTERLOCK SEQUEMNCE FALLT

MULTIPLE XMITTER FALULT

SBI TRANSMUTER DURING
FalLT

ZCRO

SBI Pl PARITY ERROR

SBE D PARITY ERROR

ZERL

FAULT LATCH

91 FALTT REG B2k - Sor 1l fhe SBIA
receives a valid commandfaddress for an inter-
lock write masked but the inleciock Elipflop & not
sel fan fnterlock read bas mo! ovewrsed), Locked
when 5B FALLT 15 mseecied snd cledrs when
S FAVLT cleara. Yalul only il lat 19 13 sel.

9911 FALLT REC B=<27= - Sct if the SAIA
detects an 1T ihat & nol (ke ssune a5 thae T i
trapsnutted on the 58I Locked when 5BI
FAULT is asscreed and clears when SBUFALALT
clears. Yalid only if tet 19 s set.

sl PALLT RESG Ba2G= - Sety when the
SRIA was fhe nexos Lransmitiing on she SHL
Locked when SBE FALULT is méerlcd and cleam
whert 831 FAULT clears. Valid ualy ifF bit 19 is

Eist.

{5537 - Read as O provided by hardware ground
podentisls.

51 FAULT BREG Bo23 - Tadicales an SR
pari Ly error aver SH1 Ha 31 Wk, Valid ooy i bit
19 i sel. bocked when SBE FAULT i asserted
and clesrs when SBU FALTT cloars.

8811 FALLT REG B-2X= - Indicabes an SEI
parity crror over 8B TAG -02:00:-, S81 {D
<{14:0k-, or SBE MASK <0300, Valid ooly «f
bit 19 & sct and i3 locked when S8 FAULT &
el Clencs when SBL FAUET clears.

(55313 - Forced 1o 0 by ground potentials,

BLS REG [eo1U= (58533 - If an 5K noxns
imcluding the SHIAY detescts e SBI fawh, the
nesus asgerts Bl FALULT. The 5BlA. opon
recepdion of BBI FAULT, sew the faslr Zich.
which keeps SBF FALLT asserted. 11 remains
asyerted ondil the CPPLE clears the faull lalch by
wriling & | b bt F90 581 FALLT is asserled for
the follpwing EIM error copditions.




Table 3-25  SBI Fagit/Stutus Reglster Rit Dellnitiops {Cont)

Bi RFTITE " Definifion
1. Interinek sequence Fault
A Unexpecied read Gl
3 Write sequence Faul
4. Multiple franamilter Fault
. Parity Tawle
When Lhis bit sets, fanltfslabus repister <3126
and <23:22= are locked, :

efi= FALILT INTERELPT FNABLE SS2E FAULTINTH ENA — CPL sets Uhis kit 10

. o cnable an SBI1 Taxk to Ecnerate an interrupt, The

interrupt is wserted il vhe fawll fatch, bit 19, iy
sl

=1 7= SBL FALILT WIRF S5 BUS BEG Da17=  Indicates the slute of
the SB] FALILT signal,

=] iz FALLT S1F.0 LOCK 5533 BUS REG 13| 6= — 821 when *he siky focks
due 1o an SBI fault. Reset aden the CPL) TCsels
e Falt fatch, biv 00

<1500 FEROD {8336) - Foreed to 0 by the zera fill leaeic,

314.11 5B Silo Comparator Register

The SBI silo comparstor repisler bits are given in Figure 343 and defingd in Table 3-26.
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Figure 343 SBI Silo Comparator Repister
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Table 326 SHE Silo Congaraier Register Bit Difluition

Bit

T

Muefinititn

1kt

- -
- .

By

=8

=M 13

COMPARATOR SILO LOCK

SN0 LOCK INTERHUPT
EMNARLE

LOCK URCOMITIONAL

CONDI HONAL TOCK
CODE <] AW

COMPARATOR COMMAND/MASK

- E—

S5 CMP 5.0 LOCE - Set if the couat in the
sila eonmier has reswched FoOWihen ehis his e set,
fhe CPL iz interrapted o0 Dic 30 05 ser Clewned
when the CPL loads the sio couad fteld with 2
eoust olhee than -,

5525 SILO LOCK TNTR EN - The CPE) aets
this Bil 1o enahle an interrepl when bit 31, CHEP
SILO LOCK, s st

NS5 LOCK DMNCOND - When set, 1he silo
counter onents on ezcl SBEovele §nu Comipaeisen
i oade). Couses & silo lock within bo SHE cvcles,
dgepending on the couni juaded inso the sie count
Mekd. :

8875 COND LOCK CODE 0100 - Deler-
ming the comparisons that cnable counling L
sila conater g achieve a siko lock, 1f rhe 5B doza
aretches the sile comnpzealor bits, for the snabied
eomparisen, the counder is enabled to increment.
The condilions dee a3 Folinws,

1. 00 Mo compare (0o compartsoa b made)
2. 0 S8
3. 1 SBL 12 and 5D TAG

A 11: SBl [0 and S8 TAG and SBEI
COMMAND/MASK,

55715 COMP CMDAMER <0100 — Prnade the
basis for the silo comparison, when it 15 erabled Lo
comparcs the comnmundfeeesk 1F the SBE tag
011, cominand fddress, Lhis field 35 compered
with SB] B=31:2#%>, the S Tuncticn, K the 58I
tap i slier than 03 L, this ficld is compared to the
SHI mask bils.
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Tuble 326  SEl Silo Comparator Register Bil Definition (Cont)

-

Definition

Hit Mame

gt | COMPARATOR TAG
< [%:16:  COUNT FIELD

S 1=

MAMNTENANCT TH <1500

=

3525 COMP TAG <0200~ - Provide the hasis
For the silo comparison when cnabled o compare
Uhe tug, This field is compured with SR TAG
=200

SR COUNT FIELD - The CPU loads (he silo
coutier with the 1's complement of the number
af BBL cyeles to be loaded into the sila sfrer o
comparisn is made. When the count reaches F.
the silo 15 locked.

3525 MAINT TR =1 S:00= - Provide the mcans
to simulate SBF transier rogocsis, SDI htsreupl
requests, and SBE alerd Tor diagnosing the inter-
rupd logic and 58] priosity aebitration fogic. Also
provide » means of Lesting the lower |6 bits of 1he
silo. Comirolied by SBI moaintenance reaister bits
<0402 as Godfuws, :

b 'The wsaserted MAINT TR <0704> biz
causes the corresponding SBE RECQ 0704
bit to e asserled iF SRl madntenwnes maister
i, MAINT REC ENAL s set,

20 I MAINT TH =03 and SHL maisttenpnor
register <042 are both sot, SBI ALDRT will
be assericd,

3 AP 3B maieienance rogister <02 s sot, the
asserted MAINT TR <I54K> muses the
corresponding SBI TR <1300 10 be wwert-
cd when a CPL command faddross 3 trane-
mitted om the SBL [See 5B juzintenance
register bit (3.3

4. MAINT TR 1500~ causes the corre-
spomding SO0 TR <1500= t be asserved if
SHBI maintenance register bip 02, FORCE
BMAINT TR, 15 set,
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31412 SBI Maintenance Register

The SHI maintenance regisler bits are piven in Figure 344 and defined in Table 1.57.
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Figure 44  SBL Maimtenanve Register
Table 3-17 SK1 Maintcaance Register Bit Defimition
Bit M elinition
<3l=  FORCE PO REVERBAL ON 5B 5524 FRC PO REY ON SHE - When set, this
causes 1he SPIA to trapsmmil bad PO parity on (e
SRBI lar all SH1A o SBIT transactions inclodicp
CPU reond /write and DA rewd dara,
3 FORCE WRITE SEQLIENCE
FALLT $514 FORCE WSSO0 FALLT - When set, forees
GBI TAG 0 tox decic 1, When wsed with a CPL
wrile 1o 81 SHT nesos register, it forces the write
data tag ko 1§, the dingnostic tag, causing i
write sequence fault bevause SBI devices are look-
ing Tor u lag of 101, write data,
=390 FORCFE UUNEXPECTED

READ FALULT

8524 FORCE UNEXP REAT - When s21, the
maintenanee I bits <2723, with & ap of Zono,
e repeatadly sransmitted on the SBE {Lhe data
undelined), When the nesos as selecled by e
maiienames 10, receives read daca (TAG < 0 it
shoubl assery BLIS SB1 FAULT beeause of e
wnexpecled read data.
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Table 3-27  SB1 Maintenance Repister Bit Defknition {Conf)

Bh

MNanie

Definftion

2=

-lede.

w JE 5

B ]

FORCE MULTIPLE
TRANSMITTER FAULY

MAINTENAMNCE 11} =4:00=

FERO
ZERD
LLERO)
FORCE Pt REVERSAL ON SBI

LLRO
FORCE READ DATA TIMEQUT

5324 FORCE MUTTY XMIT - Used tu force 3
multiple transinitter faall in sny sefected mexus.
The CPL will inad the meintenapee 1D with the
1D of the sclected pexus, then reod that nexus
configuration register. On the cycle after the
comimand /address is Icansmitied on the SEE the
SBLA will enable he SR to continnally transmif
a TAG = 1i | with the maintenance [0 (lhe dits
is undcfined).

When the neaws tesiniis the read data, the 1D
transmited by the nexus is the SBIA' WD, It i«
ORed with the maintenance 11 end, as long as
the bits arc not masked, causes the AExUs Lo
delect i multipls transmittes Taolt, .

5324 MAINT ID <0800 — Leed to pEnerate
the mainlenance [ in the Tullowing instanees,

1. Generation of snexpected read lanit

2. Gencration of mulbiple transmitrer fauld
3o Used by the silo as the sompare 1D

4. Used o check [ lomic.

{8533) - Forced W 0 by ground poiteniials,
(S536) — Foreed to 0 by e zera fill logic.
(5532) ~ Foreed to O by ground potentiats,

5524 FROC PI REV ON 5B - When sol, causes
Lhe SEIA 10 transrmt bad P pacity on the SE for
all SBEA to BT transaciives. This incledes CEL
vead Swrite and DM A rend daea,

{5532) - Forcod o 0 by pround polendals,

8514 FORCE TIMEOUT « Dresets the state
miaching timecul counter to all |s when the stade
rreaching enters the read wail siatt state, The tm-
or exniees om the first counl, genceating « draeout
condition while waiting for CPL! read data.
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Tuhle 327 SHI Maintenance Register Bir Defmition (Coni)

Hit

s ie

......

Definifion

OO0

=z [Jede

1

=02~

={]1zm

==

ZERG

FORCE SBI INTERRUPFT
REQUEST

FORCE TR SEQLENCE

FORCE MAINTENANCE TR

FORCE ISE DATA

USE MAalNTERANCE 1D

(932 — Forced to 0 by rroumd polentisls

B84 MAINT RRECG ENA - When sel, 2nables
51 sibo comparator repister <7042 and 03 o
Farce intereupl requests and ALFRT on the SBL

LS54 FORCE TR SR - Eoobies SBL silo tom-
parator register <1 5:4K1= to assert TR <1500~
un fhe SBE when & CPU commaad feddress 15
tramemiiled. Used in conjonction with o loopback
road 1o test the SBIA and SBI nexed arbatrstion

Toic.

8524 FORCE MATNT TR - Uneonditionally
assirts the TR cormesponding 1o SBE sk compara-
bor registel < 3K

574 FORCE ISR DATA - Used Lo epablc ihe
SBIA to respond o a0 intecrupl simeoacy readd
(ISR} 10 check the circuitry thaed seis proriies an
the PSR data and gemeraics the wecars.

Frurng the response cycle of an 13K, the SBEA
enahles the write data latelh 1o be transmitted on
the SBI along with 2 TAG, MASK, and 112 of 0.

S52d USE MAlNT [ - Tnabies the use of the
msinlenzece 10, bits =27 23> Rir degsnostic puc-
postes (e bils <2723,




L1413 SBI Unjam Register
The 511 uivjam register hits are given i Figure 345 and defined in Table 3-2%,
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Figure 345 ° SBI Unjam Rcmister

Fable 3-28  SR] Unjam Register BH Defimitions

Rix Definition

——wrar. -

<3100 {SBAQ) - The SBT unjan register does not axist as 1 bardware rapisber. Wihen the S214
decodes the unjam repister address fur 3 CPU write o the snjam register, the wnjam
SBUERCE i5 initiatod. I (his repister i read, #he contents shaw as all Vs, provided by tha
aere fill Jogic in 536, For a read, the urjam sequeence will rod be done.

.

3.04.14 58] Quadclear Register _
The 381 quadclear register bits are given in Figure 3-a6 and delined in Table 3-29,

Jml ELAITLALL SDEETER
Rt B ey | ] L
w1 n o1 % ar Fi | i = 1 ar H B e 13 i It
| _— r —_—ia = 12 e l
] . LIUTIRL L LT Y Ny e AEEPES
ANk hITCH e - H u 4 L A=Y :
[ 1 i | i . i A STES EO% R mIE 4 AZT 0 HH C0) -_L.-I.ln-c.'::- AR EL e AT LS DI w0 n.«lq.:r-r-.'all.nd r.|-.:-|-
s v .-
; m 11 17 S iz _:__ [ . HE] I:-‘ . I = i+ rd r [ il L
i LLTTHY AL o EU L HY S AL el D e a

AT RS AR L g i P M L R LT

I--r\-'. -'|:||:..-\-I ELH -] ) WIS AT Il It mpg e .'-1.'\-I-|||" o DY
™— -

[

Figure 3-¢6  SAT Quadclenr Repister
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Tablé 329 SHI Quadclear Register Bit Definition

Rit MName

Mefinition

s3bd%- 8Bl FUNCTION CODE

.

=37

<2600 QUADWORD ALIGNED

PHYSICAL ADDRESS

The perpose of the guadclear register 35 to clear
B epeors in SBI memary. The quadeloar megis-
ter does fol 2Xist 48 4 physical repister. When the
CPL writes Lthe SBL guadcioar register, the OPL
register address, in the conrmand/address, is
deconded wy o yuadelear eperation. The wnte dula
iz userd to generale lhe SBE vornmand faddress.,
Two lopgwords of all cero duwiz are supphed by
the SBLA, Bits =318 muost be 101). as thev
hevirme the SBE function code, sxiended wiirs
masked. IT this regiseer is read, the quadclear is
not doae, and he cead daea iy all Gs supplied by
the zero 611 logie.

Writlen as O heoause the sddeess mmust Bbe 3 mem-
ory address, not an 170 address. Also resid 55 a4
pravided by the zeva fill lope.

ADR <26:K: — Become Lhe guadword address
nt the command faddress. Abso read as a & provid-

et by the v Hill ipiet,

314,315 SBI Vector Register

The SBI veclor register hits are given 1 Figure 3-47 and defingd in Tuble 2-30,
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1 L]
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e
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Tef TSEIETIE MIFME T HHILYY 2 D

artkrn Y B LD ARD T BITOEE A A
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EHETT

Arpapsr ML ELH ] #LTIN (R
NEA L DT 3o 13t PR WU AARLTT W | Lo i
ST Dl 000 DTC R ) AT ul Ll
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~

Figurs 347 5Bl Vector Register
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Table 3-30 SRl Vector Register Bt Dufinitions

Bit

—_r—

Tz

Brefinition

v Al )=

sl B e

=[]z

<=

e LR N

<1512

S HIEN |0

YECTOR

LRy
ZERD

LOGIC (INE

REGUEST LEVEL

TR LEVEIL. 851

LERD

The CPU reads the approprivte vector repister 1n
respanse to the arbitrated interrupt priority
requests, which i wses, elomg with the LA ackaqit.
O number, to build the vectur register. 1t the
intersupt being serviced originated on the SHE, the
vecLor is ntude up of the interrupt prioricy o e
level and the TR level if the wicrrupL being ser-
viced eriginated on the SBIA, the vectar js resd
froen o 22 3 8 FROM {see Tabics 3-8 and 3.0 and
Figure 3-16).

(35361 - Provided by (he zera fill leopicc.

(5536 or 8538} - IT the inferrupt being soryiced
onginated on the SBI these 05 qre Forced b
Eround potentiais in the hardware on 8531, 41 he
imterrupl is & Pocal SHIA mterrupl. those Os arg
provided By rhe zero fifl bagries,

(S53) 5531 BLUS REG =08 - Tied 1 +3 V for
an SBI inermpt and abways read as 2 legric: 0 I'reary
he PROM.

5511 BUS REG <0706 - Provided by (ke 1w
fewst sipnificant wddress birs, which coTrespond to
the reguest tovel, for g SBE interrupt. Provided
by the PROM lor a locat SELA nkeTIUpe,

BUS REG <0022 - The TR level js repirest-
ed by bits <0502 if 1he mdaretpl i oan ST
interrupd. B the intesrupe is 2 bocal SBLA inter
rapt, these bils ure provided by the PROM.

53 BUS REG <0100 - Rl w5 05 pravicled
By the PROM for locyl SBIA micrrupts, or
inverting +3 ¥ for an SH interrugt.

18T






Al ABL'S INTERFACE

Appoendiz A i a review of the ABus interface siznals a5 shaown in Figare A-
it Lhe coumetnanl faddress, write data, or read datn may be fagnd

APPENDIX A
ABUS PROTOCOL

1. The ABus sigmals contyiged

it Frpures A-2, A2 and A4

Figure A-1

ABus [aterlace

At

WAFTF, 30 14003,7 4 | SBUS-0A LS ADDRS <30 A0 4 BhAd.2.3,1

MG [ AU CWD MK 20300 Sads

M g MEUS LIN STAT 01> H M ETTY
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BME zpes| 49U 1PR SFLECTN] - 1k
clan L1 SBUS ZMAHLL A SR
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ADOA LSS nTE DATE LENGTH!

PafTY SPATLS ALNEL S5 L A
CAMTSAL l CEMM AN MAS S l
ATy a0 1 o e} SR 3
0 0 MM 0 Galmeer ]
WEEE
Figure A-2  Alus Command/Addiess Cycle Format
ANDRESS DUTA [uTA, LT )
Pa T LTATESE ADDORFER/DATA
l CONTANL l COMRAND A l
FEAITY [ i 1o =3 T B 1 LY L V11T R b

00 0 O Ehorles

LEAASRITRAT] ALIGNE ;AR

-
Figure A-3 ABus Write Dara Crele Format
ANORESS/OATA DA TA LEMGTH:
FARITY LR RH ARGAESSUATA,
l CuM1 By k LMD M ASE 1
By LI O n i "alG el fe an
0 0 [0 000 Gelalrale)

LSHGYWCTID FLIGMED Dos

Afna kT

Figure A-1- AbBue Read Data Cwele Farmat

A1l DMBox,/SHIA Interface
ABUS DATA ADEMES <3100 FT - These 32 Bines carey 3’-' bits af data for reod data or wrige da
cveles, of & 28-bit tongwaord address Tor comnand Saddress cveles,

ABLS CMD MASK <03:00= H - The meaning of the command,/mask bits depends on the type of ABus
cycle ap followe,



Command/address eyele: Yhe command /mask bits desipnate an ABus commarnd wheg tracis-
ferred on the command faddress cyele according to Table A-1 and Higure A-2. A Dda
command ray dilfer from a CPL command.

Table A-1  ABus Comnmands

.

Commasd Mask - ' Command
<0350 Command Applecation
L[] Read CPLDMA
HHN Read lock CPLU/DMA
aeran Read modify ey

G W rite DA

10 Wrile eeeask CPLU/DMA
1114} . Wiite mavk nolock . CFPLIMA

o Write date cvele: The mask bits indicate which byte iz 1o be wrtten. 1F MASK <035 {5 22t yees
3 (bite «<31:24=) iz 10 be written. If MASK-01:~ is sel, byte 1 (hits <08:15=) 35 to he writien,
and su up {se2 Figure A-2).

3 Rewd data return cycle: The command,/mask field is not wsed Tor Uhe read data retern eyle fsee
Figure A-4 fur the ABus read data cycle formath

BUS LEN STAT <B1:00= H - The use of this Nietd alko depends on the type of ABus cyele {see Figures
_2'. A

A
il <3, ol A-4),

o CPU cemmandfaddress eycle: The length/staus bils are vsed for o CPU read or wiite o
designate which wards, odd or even, or if a longword is 10 be tead, according 1o Table A-7,

Table A-2  Lengib/States for CPL Read/Write

CPL
LEN STAT - Read /Write
< ] b= Function
111 Even word
10 Odd word
I Lnagmecard

A3



2 DMA command/uddress cycle: During a Y%A command faddress cvcle, the lenpth filston bils
‘redicute the nomber of Byvies @ be dnvoleod in the DAA transler scoording o Table A-3

Table A-3 Length/Status for DMA Command/Addvess Cyele

LEM STAT

™A Commund /Address

< e Fonckion

£ Lopgword
01 Crandwaord
[0 Ohtiewos g

3, Wrile dara o rend data rotumm evele: During either of these two ABus oyeles, the l::ny!hffsnl.uh
bats imdicate whether Lhe data i good or nul aceondine o Tabke A4

Table A-4  Length/Sigtus for Data Cyeles

LEN STAT Date Cycle
<¥:A0H1=- Fun<tion
) Dewu] ddate
it Rad data

{uncorrcotable crror)

ABUS ADR BpATA FIY H - ATUS ADR DATA PTY H is odd parity computed over the longword
wibdress (vommand faddecss ovcle) ar data bits {(data cyele). ABUS DATA ADDRS -3 ]:0¢=,

AHUS CTRL PTY L ~ This odd parity bic is s puled aver 1he cominand,/mask and feneth Sstatus bils,
ABLUS MEMORY LOCK H = ABUS MEMORY LOCK 15 asserted by the MBox whon @t prossass. a
CPU read Fock reguest TU oo wserled by de SBLA for a DMA interlock read. ABUS MEMORY LOCK

will feepin gsserted until a write unlock is received or o LmcoRE OGS,

ABL'S MSKED M H - This bis, when =&, {ells 1ne MBox rthat the ARus corrmaed 35 T o maskesd
operation. L allows the MHEox microtade to Branch before decoding the commund feld in the
commend faddress.

A-d



ABUS WR UMD H - Like the provious bie. ABLIS WR CMD alfons the Mk microcode w branch
befure decoding the cotarenl fickd iy te command/add s, Thiy bit indicoles thae the ABus command i
for a wres. _ -

ABLUS £PU BUF DONE H -~ ABUS CPU BL¥F DONE is asserted by the SBLA o inform the M Boy (hat
a CPU read o wrile transaction & complete. & CPU write i complele when the nexus has acknowdedged
the comumesd /wddress and wreite doda. A CPL read is vomplete whes the read data is placed in the repister
filg. ]

ABLE CPLU BUF ERRUR H - ABLIS CPU DU FRROR i asserted anv rime a CPL read fwrite s
avorled lor any of these conditons,

1. There & a parity croor when the eommand /address or weite data s removed Toum the register
File for u CPL rgad Swrile.

[

i The adiress specified in the CPU commnd/address is an S8 address but the S81 i nol
raabled, or the address w not a vatid SBF or SBIA repister address, :

1. The SBIA s unuble to pain conurol of the SB1 at the CPLS transfer r-:-:;m-:it tevel within 1152.4
k3

4. The addressed SBL nexus continually tewnsmits 5 busy eesponse, or docs nel transmis ity
respuime, tn 3 CPU command faddress for 1024 os after the CPLULSBE state enachine loaves the
idle stade, : )

5 The SBEA receives an ercor response for 3 CPU cothmand faddeess Trom the addressed MEx1s,

6. The SBIA doss not receive Use proper attiber of acknowledpes for command Soddress and write
dati within 102.2 us.

-1

The SBEA does not receive sead data, for 2 CPU read, within 1024 us of the acknowledie for
the cammand /eddress, :

SB ABUS 04 REQUEST [N] H - Each SHEIA asserts its S8 ABLS 104 REQUEST line whes & needs
MBox scrvice for 2 DMA transier. For u DMA write, it wilt be asserted when both the comienpnd Saddress
g wetks dats have been wrillen into the cegister fle. For @ DMA rend i i3 asserted when fhe coun-
mond/fuddres has boen writlen into the repister Fle, It 5 deopped when the MBox loads the repister file
pddrese te read ehe command faddress Tor the T A peLIEst.

MCC ABUS 104 SELECT (N H - The MBox will asert MOC ABUS 104 SCLECT for the R H Y
adapter it will service. This sipnal is wsed to enable acoes to the regisier file. :

MOC ABUS DMA DONE [N} H - The MBox asers MOC ABUS DMA DUNE to avlify tha SRLA
Deihg serviced that e MBua has completed it portion of the DMA tramsaction. For a DAA weile. fhe
vBux hay succesafully siored the weite data. For a DMA read, the MBox has Inaded the read data esturm
words into the register Tile.

MOC ABLS DMA ERROR H - The MBox asserls MOC ABUS DMA EREOF when it delerminga that

i cannoL peocess the command fsddross received Trom the SBLA. s assertine will clear the request iy the
SBIA.

A-5



MU ABUS ADDRS CTRE. <0100 1. - The address controd bits are wed in the selected SBLA (MO
ABLUS [0A SELECT [N] asserted) ta conteo] Lhe loading, bholding, or incrementing of the register file
address aveording Lo Table A-5, I'hese hits are ssserted low. and in the table w jugic § indicales an asseesd
signal,

Tahle A-5 MO ABUS ADDRS CTRL

A - L o —

ADDRS CTRI. Repister File
<= L Function

1 0 Hald address
oo Increment address
10 Mot used

1 Load address

MO ARUS MBOX OUT H - MBox put comtrols whether (e SBLA registes Eile, for the SBEA sefected
by SR ARLUS I0A SELECT [IN]. will be remd or written. Tt s also nsed, with MO ABLS CPL BLY SEL
H, 1 contral the two least sigoificant bits of the register file address heing loaded by the MBox (see Table
A6, I MICC ABUS MBOX OUT H is asserted (a logie F), it indicates thal daca will be coming out of the
MBox and the regiswer e will be written. 1F MCU ABLS MBOX OUT Hois a lopic 0, data will be going to
the MBox, and the register Mle will be read. IE MBox cut is not wsseried, the SBIA cennol drive the ABuz
il e,

MECC ARBUS CPU BUF SEL H - This signal is wsed, along with MCC ABLS MBOX OUT H, w coatrol
the regiater Me address kaaded by the MBox in the seiected SBEA. For DMA transactions, the twa most

zignifizan: bits select the DM A Leansaciion buffer that is responsible Tor ie DWLA nequesl {see Vable A-a).
Al addressos in the tahie are assureed 1o be the address loaded when both sddeess conleol Tues are assericik.

ALY Clwk/SBIA Interface

CLK SHAIN] CLOCKS 541 B H - The ECI clack phase B to (he SBLA i3 used to clock the BCL liygic: om
iz SBA module. Thiy clock line s cabled CLE SBIAN] CLOCKS 141 B 1 o the clock moduie.

CLE SBAINT CHLOCKS 141 D H - The ECL clock phass 3 1o the SBIA 35 wsed 1o clock the ECL logic on
the SBA module, This chock bine is celled CLK SBIAJN] CLOCKS 141 D H un e clock maodule,

CLK SBA RESET 143 L — This is a master resel from the clock medule, -

A1.3 EBox/SBILA Iaoterface

ABUS [PR SELECT|N] H - ABUS IPR SELECT s used by the TBax o poll the I Hdﬂﬁ.-:m fisr
pending interrnpta. The GRox polls the adaprers in modulo 4 order; therelone, even though there ace oniy
vwr SH1As, each SBIA will be polled every fourth ABus cycle : '
ABUS IPR RETURN <= H - ABLS PR EETURMN =(d-(¥k= i the cnooded vadue of Lhe h’ig.l"llisi!

priorily interrupt the IO adaster has pending, when pilled by the ERox, with the assertion of ABUS TPR
STLROTI™NI.

A



Ald  Conscle/SBIA Inierfuce

CL ABUS EMABLE H - This bit s conteolied by the consale with MOSR<01 >, When this bit is ssseried,
the 10 adapeers are ensibfed. When the register hit s reset, it forees an inilinktze in both SBIAs. Itk wsed
n‘h_]ic the svstem 15 being bonfed up 4o prevent undefingd states feoin having an cffecr e the 10 uikaprers,
11 ds adse wsed to prevent CPLE diagnostics frum distorbing the SBI nesws.

ABUS DEI.‘lT.'l[N] l - .-"'LI:T:LJ:;:L DEAL 15 waserted as a resull of the assertson of SHB] FAIL. or for disgnostics,
by Ui aetding of diagnostic register bil =6, 1nis ased to forward g sehoot roquest From snother processor
on the C1 to the consolbe, or w inform the console of wa SBI power failure, [f interrups the consolc.
ALS EMM/SBIA Interlace

EMM3 SBIA AC LO L - AC LO from the EMM ie used (o assert BUS SBI FAJL on the SBI

EMMISIIA T TO L - DO LO from the EMM i vaed 1o assert BUS SHI DEAD and [oree an mitiajize
within the SHiA.

Tabl: A6 Register File ECL Address Contrel

MO ABEUS CPUY MOC ABUS Register File

RLU¥ SEL H MBOX DET 11 ELL Address Commemis

(b (1 T} Prepare  to read  the  (aMA
ooernand Saddress

it ! LIk Prepare t0 writg 3 CPU com-
mand/address for an ABus diaprostic
exvcic

L { 1R Prepare br rewd the CPL road dats
telurn word

1 Qo) Ferepare to write the CIME
command, address

* B deacrmined by which DA lrardactzan bulfer requested sprvice. For an A4 Bus diaengsdic oycle, These ls cgual Do,






B.1 SEI SICNAL NAMES

APPENDIX B
SB1 PROTOCOL,

Appendix B is a brief review ol the SBL. The lechnician should have a working knowbedpe of the SRE If
nof. refer 10 the techaical description for ome of the YAX 11/730 SBE adapters.

Tabie B-1 contains a fst of SBI signals and a brief description of each. The sigaals arc seperated by signal
groups. These same signals are shown in Figure B-1.

TaMe B-1

581 Signal Namoes and [eseription

Field

[escriptinn

Arbitratkon {rroup
Arhiirubon Feld

[TR ~=15:00=]

bilormation Trasfer Group
Information Feid

[H==3 700

Mask Fickd
[M=<03:00:]

Idenrificr Ficld
P02 200 )]

Tag Field
[T A<l 20

Estabiishes a fied prionty among nexos lor access tooand control
of Lhe mformation iransfer path

Bidirectional lmes that transfer data, command/addeess, and
mterrupl infarmation betwesa nexus

tincoded to indicate that a particular Dyte within the dita Meld 15
13 be cead of weitlen, Wik ihe read dein, Lhe mosk bits imdicare i
the dala is eorrect or in error

Tndicates the logieal source or destipation of infocmation con-
fajned en B3 F00r= -

Determines if the 8Bl cycle is for 2 command faddress, read dacs,
write daea, or ISR

3]



Table B-1

SBI Signal Names sad Descripiion (Cont)

Fidd

Doseripiton

Respoase Group
Caafirmation Field
[CM FDE 00|

Functinn Feld
[F=03:080=1

Parivy Fickd
|Pe]:00:]

Fault Fietd

|FAULT

Interrupt Bequest Group
Reoguest Fgld

[RE 07042

Alert Fietd

[4l ERT]

Control Groop

Clock Fichd
TCLEK ]

Fari Figld
iFAIL|

ead Field
[E AL

Ungane Ficid
[UNTAM]

Interlock Field
[INTLEK]

The receiving nexus specifies its pesponse to an SB1 cwcle: 00 = oo
tesponse; 01 - acknowledpe: 10 == bugy; and 11 = esror

Specifiss the command code. The funclion Feld s bits <3028
of the command faddresy (see Tigure B-4)

Indicakes even paricy over the SH snformation. PO & computed
aver Lhe wformation ia B=<3 1 while F1 15 computed over
Wt 30, TDmebbe00s, el TAG<2:005 (soe Figure B-2)

A cemulative SBE crror line indicating that a nexus has detected
gq errod condition

Each signal represents u level of peiosdiv wheraby a newws regeess
INLETTUPE SOIVIEss

& wigrial thal allows SB1 momory to intermzpt doe Lo @ power Josi

Six confral lines that are waed 1o geneeate the SB1 clock signals

The assertion aof AC X within & fexus causes (e asscriion of
FATL on e SBL

The assertion of DO RO within & oexus causes the assertion of
DEATY on the SEI :

A resel sipsef o all SBI nexuy

A yiomd that indicates Lhat a shaned logation is bewng mendified by
il TIEXLS
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Tabie B-1

5B Signal Names and Pescription {Cont)

Field

- e

rescription

T TTm e

Unesd Sigmaks

Multiprocesser

[ P07 012
Spere

(SR ARLE <0 00]

T'-'rl;:I Linesead livees:

Two nddifcumal ymmed [ines

e

L B LB LR
FZCEIYE
MEXLUE

ARTITAATION
TR S 15.00

I FORMATICY THANSFFR

G
<

TAG <2.0% [TAG]

——rTmer e —

i0 =4 L= GOENTIFEF

S M % 30 SMASKD .

'\.ka# 7

LAY

L

Figure B-1  =B1 Sipnal MNasnes

B-3

(" E <3 205 INIORMATION.
-
RESPOIARE
. FAULT
- » TRANENIT:
(:' CHE <1 (5 (GEHFIRMATION o FECENE
MEXLIS
COATROL
LN AR o
FAlL
TS L]l
PR e L1 a7, O o
< GLOCK I8 LIhES] -
INTEARUFY REUUEST
< RED 7.4 JRFOLEST] >
ALEHT
- I >
AN T N
ALY S |



B2 SREI PARITY COMPUTATION
Figure B-2 shows how cven parily is compuied over the SBL inlormuotion.

i p— S .- -——1
I TR, _
I
* 1 l = il ey | ——rrt ————t—,
Lo I L
| FAAITY rlﬂ_G.J | m Ii HES{E | KETEMATIC S RELD
l.._.'F"" 1 = . S
; | ., ot & .._\'.__l T ———,\_rd_l..—\.--v'—‘l
o n Tam <2 a0 <402 M = D B 310505
—_— e e a —
o - —
TONMESD FOPSAAT
FMCTORE EOGHESS
FIELD FiELD
[ _.\____v_l'l. o iy
B s R
L LR ]

Figuee B-2  SBF Purity Field Configuratium

B3 COMMAND ADDRESS FORMAT
Figure B-3 shows the formal for a command//address cocle, and Figure H—4 shows Lhe vavioes SBI

functives (crmmand codes) and indicates whether the trask field is used o mot.

TR <3N0
-
'p.-.:. | i o ALk FuthiC TN ARHIESSE
TRG CHprx P cEOx M SEbe F ik L e

TagG 30> = 431 = CURMAN DD bEESS FORMAT

gy Sl 2= LOMICA: COMMAND SOHCE

M w3 = CONMAND DEPENDENT

F o300 o= Sidria NG CO0E

£ SO = RADAWRATE, ADDAESS OF INTENTER MEWA

o L
Figure B3 S8 Comrand/Address Format
P tai l FURSTIGM ADDRESS
W e Foqoae b ©id i
MAag ! PIHE™EY i FRtHIGLTAN
LEE ZODE i BLiM®-0N
HIMRIRED 00 HE%EYWED
LRED Sga1 T AES L SaSE S
ISEC pn byt | . WEITE MEa%K i
i NORED sl A=SEHYED
LG q'00 IMTEALLHIE, HESD M 0 Su D
W= HNORFD o101 F_ES-E I¥EL
el N F ] al e K CSEAYLLD
LI (RN INTEFLUCE VeI TE MASE P
[ TR B 1560 . EXTESDED MEQD
(o B o] (L | RESEAVED
EEHORED 13-4 RIFISANED
LEED 1511 EXTENDOFZ "=ITE MASEED
S HARED TIE! HEFEAVED
THOAED i 110 RESZAYED
e MORED I 1:17 FLSEAVED
(ENOAED ! 1171 M;,Ir' EIN A}
Uk RS

Figure B-4 5B Commuand Codes
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B4 RLAD DATA FORMATS
Fipuce B-5 shows the thres Tormads Tar read daita,

LOGICAL
030 | e il 9003 FARDRA.#TFE FaTh
TaE <20 ‘b ek A SIO0E _  BERlD0R
LNa.ca, . .
HH ;IDE!&TIHATIHH pon CORALETED QATA
TEG wEatr 40 M TR0 B L3100
Lomical 3 soen | UNCORRECTED GATA 0K DTHLE
163 _}‘GEEH."LI".'H'.IH | oA r R EGHINSGFIL IFIRMATION
(A6 SA03 1D Sdax K IO B <38 o0
HE-I"hy
Figure B-5 Read Data Fosinal
BS WERITE DATA FORMAT
Figure B-6 shows the Tormast Tor SE] write data.
W | soumer | | Mes W GATA
Tam <3pw DA M =30 .E £3; o0
W
Figure B-68  Wnle Dula Formuat
B4 INTERRUPT SUMMARY READ FORMAT
Fipure B-7 shows the furmat Tor imterrupd sumoeary read (TSR] snd the response.
FrRET EXCHANGE: - e Mo
PFRLET SURMARY | A0 . ___JrEQLE S
AE&D ER j| e | Al R 7EQ
raGrle H e 3 n g [} B3l pac EC 7 AT
REMCIND TRCHANGE. Ras - - 8

INTERUFT S AR . ?Elﬁ—
RESPONSE R | bEr k’l r““}“ r t

o]

i

T B 20 | R v ez A t j

HIT PAl ks

BIY PAIRS =81 AND AN - B31 AMD RS

-

Figere B7  Intorrupt Summary Fartats
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B.7 EXTENBED REAT FORMAT
Figorc B8 shows the SBE cyeles for aa extended read. Mote thar the mask bits uee nol used with an

exlended road.

CAMMAND . Co0d PHYSICAEL
ASNRESS Al !S.I'_I.DE:,I:;T"“‘:L HILTALLY 1K . ADGR.EE-I&
FOAMAT " | GHEAED,
T e :[acd -0z [ R E [T H ¥ B TH0
VA LORSICALLY IERRE by
FirST CATA THANEFER o
o0 2aTA ] | TIPS oF FIRST 32 B TS OF
rué’ri ) nATA ACFRICWED NATE
LA CATA
FNRMATS ZEQOKNE OATA TRANSFER o
ATA TYPE OF SELOPvD 3221 TS OF
W ! DESTINA (| ata AETHIEVED AT A
TAGLD T~ toe e 2 B0 e [ o] 4 0 i

Figure $-2  SDI Cyeles for Extonded Read

B.3 EXTENDED WRITE FORMAT

Figuse B9 shows the SBI cycles Yor an exwended wrile mashed. The mask bits For the fint write dula
fongward are with the commandaddress. The mask bids Tor the sevond wiite data longword are with the
fuse write dasa-lomgword.

SOMMak D ! ars E LOGICAL RYTE [ T FowE-Ti
ATMIATES E ' i SOURCE COMEBINATIOH 1— - ACDRESSE
i - -
[Hi o2 et T YL
FNET BETE TRANSFER
Jae Lzl %-u vIE r FAST 37 RITAGT j
y L1 ACE | comBINaTIC:, : WHTE TATE
- { 1
WRITE DiTn )
FLIHMN

sy paSA TRAMEFEF

.

| a0 [ = L e e
; LOGIGAL  § AL T | SELONG Bz S O
1 i LOGIALL MAEITE DT
ROURTE j IGASEED ; Ve AITS [

TR €3 0> HAREE HE Bl S iaa E < 3% Dl

YR

Figure B0 SBI Cyeles for Extended Write Mashed
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BY CLOCK SIGNALS
Figure B-11 shows the sex SBI clock, wmaly (TPH, TIPL, MCLEKNL, PCLEL, PO KH, PIYCLELY and
Rorw they are wsed 1o peneraie the frae SBI clock phascs (TO, T3, T2, Tl

sl £7% ool [ S O S R O
e L L L i

PoL=H ] 100 NS
S WUy WS s S

POCLEH A | | | |
e D i R

LS [ I U I OO I A

1 1 i
e Lo L [ L

H T“IAH’“HITTE Ll (] O

EMAd | EES BRI r"‘"'l
T COERIWED ,.-: | DHi VE KRS

SIS O O sy O oy
s I e W
I IOERIVER) [_] |_|_ _I_

- =

':Pu.LMjL_JIIfiII
e STTULTTL

. OLL WERLS GFEN

KA
T# I DEFIWERY | .-_-' HL‘:EEL".;L | i

N e L L
wovtes | | ] I

| ALL&ERLH CLDCK

. THECENER
Ti (DE RIVED I Pl [ ]

[

L Lk

Fipure 3-10 S0 Clock Signals
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APPENDIX
SBI ARBITRATION

C. 1 58I PRIOGRITY ARBITRATION

Appeodin C covers the merhod used wo allow SBT nexus access o the SBI. The primacy hardware involved
i3 Lhe DCLOD priority arbitration chip. Bach SHI nexus capable of scomssing the SBL nosl have 4 THC10E .
The SBIA has twa DCI0s because Lhe SBIA can access the SBT for CPU road /wiles and DAV A reads,

Figore C-1, [R2H Priority Arbiteation Chips, shows the owe ENCI0T5 in the SBIA - ome for CPU
translers, thee ather for BMA reads. Refer o Figure C-F for detail of rhe D105

1.1 Priociy Sclection ' _

Each SBI nexus iz asstencd an ST priority, the nexus Lransler request lovel (TR, Hefer 1o the FAY
AR}/ 650 Spsreme Matntenance Geide (EK-BEXVIMO), [w eecommended pricrity levels. SBI transfer
requests Famge from 0 to 16, with TROD having the highest prrority aod TR16 the towest priority, ™o SRI
nexus 15 asigned priority TROO, which is ceserved, to allow the nexus to hold the 501 for an additional
eycle. Also, aithough there is fo TRIG raguest line, if no TR line (TROO theough TR15) 15 asserted, a
rexus assignod TR16 can gel controb of the SBL .

Priowitics are schocted accoeding to the X5 oomplemznt of TR SEL &, TR SEL 4, TR SGL 2, end TR SEL 1.
Rsckpanel jumpers fre bsed Lo conneet these lines 1o ground or +3 ¥ potental In the SBEA, tie 10!
for EXM)AS has each TR SCL line hardwired to+3 ¥, or PELL, 1o provide a pricrily of TRO1, The TR SEL
fines [or the CPU are conpected to +3 V. 43V, +3 ¥, aod peound, ue 1810, which provides a priority of
TROZ. Table -1 stwwes the binary coofipuradion for vasious TR feveds T abso indicaies the jumper
connecloon necessary o connect XMIT TR (BCIO1) to the BUS ST TR bne for the CPU TR, The XMIT
TR voipat Tor the (A DTOL s bardwired (o BUS S0 TR, C47, so no sumper is ascessary.
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Talde -1 XMIT TR Jumpers

Transmit
TR Jumper from XMIT TR 1§,

TE STtL NEVICE Jumper (%3* to BUS SBI

E 4 11 TR Meeded TR e Lun Pin o
i. I. L. L 16 M - -
L L LH 15 Ve [ 8
L. LHL 4 Yz 14 77
ELHT Lk R =3 13 7
LIl L [ ¥izs 12 75
LIHL H 11l Yo li 71
L H i LG Y3 10 A9
I.HHH (g4 Yes oo a7
HT. L L s Yes L i
HL L H D Y 1! a3
HL ML ) T e oM
HLHH s s 015 57
M. 4 % os 14 55
T H K] Yo 03 5
HHHL g Yes [ )e] 53
HHHH ol e ol 247

®lumper eoicciar made om SES sackpanc]
FMarimal safguniion For CPLE D i
F™orua vonfivanition For DA I

CLBY IO Operation
The T s aperate aceording L Fiware C-1 and the Illwmg deseription.

When & noxws degires 1o transfer saformation on the SBE, # must ijst g comteal af the SBT. The
asseriion of the SEND TR fnput to the DC101 causes XMIT TR [ ko be asserted. This outpul is jumpered
Lo Ehe BLUS SBI TR line for the eequited tramsfer requesl priority, I Fipure -1, SEND TR i SEMND
DiviA TR for DMA read fransactions or SEND CPU TR foc L ceidy writes,

The DS receive BLS 5Bl TRs at T2, tatchine them at -T2 Each DO 1har Las SEN [» [ asserted
compiges the reovived BUS SBT TR fines to (e priorety lovel selected Tor that nexus. Bl the nexys oty
level s higher than the receivesd BUS SBE TR {iower nomber). the nexas gains control of the 581 ARRB
K L i asserted to indicats that the nexus has control of the SBT and can transinit on the next evele. The
hesws fas eontrol of Lhe S for anly une ovele,

There are cases when a nexus peeds control of the SEL for more than ane evcle. For exmmpie, 1 CPLowrie
transfers o command faddress followed by write data. Tn this ease, the SBIA needs comtrol of the SEL Far
twn crclos.

The SBIA {(SEND CPU VR palms controd of the SBE for the first evcle (TRAZY by arbiteating for by
comiral. When the S8 is needed for an additional evele, SEN HOLD (SEND CPL HOLD (or CPL
Lransaslivnesy s aserted. This cavses the asseetion of TR, Notiee (e diamond in Figure C-t next to tlhe
BUS SBE TRIK Eine; this is o bidirectional line. The transmittal of TROD by the CPU and reception of
TR by sny odher nuaws prevent all nexuses from wsserting ARB OK For 3 lang as FIROG &5 asserted. In
e SBLA, SENE CPU TIOTD is asserred lor ome evele to afluw the SBIA 1o transter the write daro,
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