


Prelimiruity 

thknode. As an example, nodes ,that 3renot to respond tomulticastspacetead. or write"type 
commands can dear the MSENbit 15 in BCICSR.Rderto the VAXBI System Reference Manual for a 
description of the BCICSR. Therefore, the IISEL is asserted upon the receipt of aCBIC transaction 
that addresses multicastspace. It is asserted for the following conditions: 

• When a read· or write-type command has been received whose address is in the range of the 
starting and ending address registers as defined in the VAXBI System Reference Manual. 

• A read-or write-type .comrnand has been received whose address is in the range of multicast space 
and the !viSEN bit 15 in the BCICSR is set.. . 

• An IDE NT command has been received and theIDENTEN bit 11 in the BCICSR is set. 

• A BDCST command directed to this node has been received and the BDCSTEN bit 17 in the 
BCICSR is set. 

• A Stop command directed at tbisnodehas been received, and the STOPEN bit 13 in the BCICSR 
is set. Inthis case, the USTOP output is also asserted simultaneously with theIISEL output. 

• A Reserved command is received and the RESEN bit 12 in the BCICSR is set. 

• ArifPIN'fR command directed at this node and matching the IPINTR Mask register has been 
received and the IPINTREN bit 05 inthe BCICSR is set. 

• An INTR command directed at this node has been received and the INTREN bit 06 in the 
BCICSR is set. 

• An INVAL command or a write-type command not directed to the range of addresses defined by 
the starting and endipg .address registers has been received and the. INVALEN bit 10 or 
WINVALEN bit 09 in the BCICSIUs set. 

• A read-or write-typecommatid 'matches the user interface CSR space of this node and the 
UCSREN bit 08 in the BCICSR is set. 

If the SCSYNC bit 26 of the CBIC CSR is not set, the IISELoutput is synchrom;mslyasserted bytl;te 
.CBIC with respect to the IICLKAand HCLKB clock inputs and remaips asserted for one or more 
�s�u�C�t�;�:�~�e�d�i�1�!�-�g� IICLKA cycles .. 

Ihhe SCSYNC bit 26 is set, the IISEL output is synchronously asserted with respect to the VAXBI 
bus and remains asserted for one VAXBI bus cycle. The user must synchronize to the node's clock. 
This mode can be used when the system clock is significan.t1y slower than theVAXBI bus BIPHASE 
�c�l�o�~�k�.� 

U Stop (IISTOP),- This output is asserted when a Stop command has been received and the 
STOPEN bit 13 is set in the BCICSR. The IISTOP output is asserted for one or more slllcceeding 
IICLKA cycles or one vAxmbus cycle depending on the state of the SCSYNC bit 26 in the CHIC 
CSR. It is coincident with the IISEL output. . 

IIE;;vent (IIEV<4:0»-Theseoutputsindicate significant events have occurred in the CBIC or 
pn the \TAXaI bus. The event codes are described in the VAXBI System Reference Manual. The octal 
c<;>deon �t�h�~�l�I�E�V� <'4:0 > lines �~�o�r�r�e�s�p�o�n�d� to the bit position in the event status register (ESR). 
(Example: QCtal code, 30 represents the event defined by bit 30 of the ESR described in this 
document.)' 

lUhe EVSYNC bit 27 qf the CErc CSR i9 not set,. the information on lines IIEV.<4;O> js 
synchroruzedwith the IICLKAand �I�~�C�L�K�B� inputs by the CBIC .. The informatioqrem"insfor One 
Or more �s�u�c�c�~�d�i�n�g� IIC:LKAc,xcles. If tb,e EVSYNC bit.is �s�e�t�~� the event information is generatcQ 
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synchtonoullly with the VAXBI bus information and rftinains fordne VAXBI bus cycle, The user 
must provide synchtonization ohhe node clock. This mode can be used £Or oodeswhen the system 
clol;k is slower, than the VAXBI bus BIPHASE clock input. 
n ac Low (llACLO)-This output is asserted when the line voltage is below the minimum level 
specified, It performs the same functionas\Jhe BCIACLOsignahif the'BIICwhiChisd.efinediri the 
VAXBI System Reference Manual. 

~dc ~ow (IJD<;:LO }-This output isassertedtoiAdicate that a·dt; powel! kiss /Will occur. It is usW 
for initialization during the powerup sequence. It performs the same function asili:eBClDCLO 
signal of theBIIC which is defined in the V4)())I Systeml<J!/t!~fZc~.¥a1JU4I. 

VAXBIBus Interface Signals ,.. .. . .. . ..... . . . ... .. '. .. .. ..' .. ...' 
The following signals connect to the VAXBt' bus. Most signals can be connected directiy and the 
VAXBI bus provides a pullup resistodor each signal. The. sigqals that requirellnqper-clrain d;cuit 
betWeen the signal and VAXBI bus ·areindiCilted:'Refer to'th'eiVAXBf System ~;i& ;Mafitil:tlf6r a 
more comptetetlescription oft:hese signals, .. .. 

BI 'nata . (BID <: 3i:oij:> ).L These bidJtectibnal·lines are the>pclnlaryinformition path·· ~f the 
VAXBI bus. All address and data transfers and arbitrations~ences oCCuro'n ib~~eJines: . 
BI Init)rthatio~ (an <3:0 »~!~ bidireCtional. Iin!!~ ttan~fefco~mandk,/ en~Od8d. ~~ster 
identification, tead status cOdes,.an~ writ«; masks. CQmm~ c~ be ~cteato':oij~ or lllore 
nodes depending on the type of command. the coromand c:odes arid types ~ 'listea in Thble 4, 

: '.! . - ,,', ':,,: \ ;.- ; ::' " : ~ '.' _ ~ 4 " , ", ~ ,". -' ,', j : ~'-, ; 

1able4 • 00514 conlmand Go«.t\Ssiturrentil· 
BII Line Type'" Command/Description 
3 2 1 0 

H H H H Reserved 
H H H L SR ~ad 
H H L H SR RCI/Re~d with c~ch'e iht;ebt 
H H L L SR IRCI/lnterlockread Wit¥! ckche intent 
H L H H SR Write 
H L H L SR WClfWilte~iilii~Heinteht 
H L L H SR UWMcI/Unlochvl-lte mask wit:h caChe intent 
H L L L SR WMCI/Write mask with cache intent 
L H H H MR INTR/Interrupt 
L H H L SR IDENT/Identify 
L H L H Reserved 
L H L L Reserved 
L L H H MR Stop 
L L H L MR INVAL/lnvalidate 
L L L H MR BDCST/Broadcast (reserved) 
L L L L MR IPINTR/Interprocessor internipt 

*SR is as.ingle responder andMR is more than one responder. 

BJParity (BIP)-A bidirectional signal that indicates the parity of the BID<31:00> and 
Bll< 3:0.> information. It is asserted to generate odd parity if the sum of asserted bits in these two 
fielclsisan even number. 
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VAXBIOC514 

BI No' Arbitratioll .(BINOARB) ...... A bidirectional signal that is asserted'to inhibit using the 
BID < 31:00 > line information when nodes are arbitrating for· control ofthe VAXBI bus: It is also 
used during the cmc self-test progmm to prevent other 'nodes from starting transactions until all 
n,odes arexeady to participate. 

SI Busy (BIBUSY)-A bidirectionalsignalthat is asserted to indicate that a tmnsactionis in 
progress. 

BI Confirmation (BICNF < 2:0 > )-These bidirectional lines contain the response to command 
and data cycles. 

BI ae Low ("B;:C-IA"'C""LO-:O"")_ This inpnd1'l.dicates that the ac line voltage cif a critical bus component is 
below a specified minimum level. 

BI de Low: (BIDCLO)-Thi~ input indicates that the dc voltages are not within their specified 
limits. ..' .j • . . • • .' 

BI Broke (BIBROKE)-This input drives the BLEAD line of the VAXBl bus to inform the systems 
on the VAXBI bus that a self-test failure of a node has occurred. !tis also used to determine when 
the statlls LED indicators of a node will be lighted. An open-drain buffer circuit is required when 
connecting this signal tothe VAXBI bus. . . 

BI Timing (BITIME)-This inPYet is a 20-MHz square-wave signal that isgenemtedbyan ~tern~ 
differential EeL receiver at e~ch node. This input and the BIPHASEinput are used by the.CBIC to 
g~nerate all the reqUired VAXBI bus synchronous timing signals. An open-dmin b1J.ffer circuit is 
required when connecting this signal to the VAXBIbus. 

BI Phase (BIPHASE)-A 5-MHz square-wave input that is generated by an external differential 
ECL receiver device at each node. It is used with the BITIME input to generate all required VAXBI 
bus synchronous timing sigp,als. An open-drain buffer,drcuit is required to connect this signal to 
the VAXBl bus . 

• Standm-d VAXBI Node Registers 

The CBlC contains standard node registers that are defined in the VAXBI System Reference Manual 
and listed in Table 5. The CBICregister functions that are. different from those defined in the 
VAXBI System Reference Manual aredescrihed. 

Table 5 • DC514 StaQdard VAXBI Node Registers 

Register 

Device 
VAXBI Control and Status 
Bus Error 
Error Interrupt Control 
Interrupt Destination 
Interprocessor Interrupt Mask 
Force-bit IPINTRjSTOP Destination 
Interprocessor Interrupt Source 
Starting Address . 
Ending Address 
Bel COlJ,trol and Smtus 
Write Status 
Force-bit IPINTRjSTOP command 
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DTYPE 
VAXBICSR 
HER 
EINTRCSR 
INTRDES 
IPINTRMSK 
FIPSDES 
IPINTRSIC 
SADR 
EADR 
BCICSR 
WSTAT 
FIPSDES 

Address" 

bb+O 
bb+4 
bb+8 
bb+C 
bb+lO 
bb+14 
bb+18 
bb+1C 
bb+20 
bb+24 
bb+.28 
bb+2C' 
bb+30 



i_ 
VAXBIOC514 

Register Mnemonic Address" 

UserInterfacdnterrupt Control UINTRCSR bb+40 
Bus Error Mask BEMR bb + 48 
General Purpo~ 0 GPRO pb+FO 
General Purpose 1 GPRl bb+F4 
General Purpose 2 .GPR2 bb+F8 
GeneiaI Purpose 3 GPR} bb + Fe 

"bb is the base ~ddress of the first location of the nod~spilce.tileBUs Error. Mask Register (BEMR) 
is implemetlte~ ll1 the CBlc: but not definedihthe VAXB'lSysteftfR4ere.nce Manual. . 

Bus Error Register __ The User Parity Enable(UPt:N}bi~lno£ the CBIC~gister is not writable 
and read as a zem. 

Bus Error Register-The User Parity 'Enable (UPEN) bit 050£ the CBIC register is not writable 
and read asa z¢to. ,. . 

Bus Error Mask Register-Contains abit-for.bit correspottdeoce with the Bus Error Register 
(BER). Setting a bit in ihis register inhlhii;s~heassefti:oi),Qfthe IIBSTAT output when the 
corresponding bit in the BER is set there\'JY dist1.QlipglheilltettUf!t,requesr. 

VAXBI ConttWandStatusRegister~The Br?ke bit 124et~.rmipesthe state of theBIBROKE 
output of the GBIC. It is a read/write (R{W)bit. . . 

User Interface Interrupt ControIRegis~-The External Vector (EXVECTOR) bit 150£ the CBIC 
register is not wdtableand is read as zem.lnternalwcmFs areprovicled inres('IGn~Jo IDENT 
transactions only. 

Bel Control and Status Begister-The. BIICCSR s:paceEnalJle(BICSREN)..bit 07 of the CBIC 
register is not writable and is read as a zero. Accesses to the Bnc CSR space are processed internally 
to theCBIC . 

. Data 8uHerFJle R~~s 
The Data ·BufferFile (DBF) ccinrains'additional registersto the standard VAXBI ~gisters.These 
are the master·port registers,slave'.porttegisters, controlat1d 'status . registers, and valid-bit:dear­
on-read register.··1'he hexadeditnlll'addressassigntn~ntsand read1\\tri'teicapabilines o£each register 
are shown.· Refer to the' VAXBI SySte1ft Ri/erenceManuatfdr: registers1'eferred to but not described in 
this document. . . 

Master~portRegisters 

Master-port'registers are used for II bus·iriitiated transfers to the VAXBrbus. The'CBICcontains 
high~speed DMA master ports optimized for block data tranSfers and a map Illasterpor:t. Both the 
DMA master pottsahdthe map rnasterport have a commd;addlt<tsstegisterwith autoirn:rement 
capaoility and page-cross detection. Alooal.ptocessor can perform 10ngwordaCces~stothe VAXBI 
bus in the middle of a block DMA transaction without storing the state {)f theprevlbus transaction. 

DMA Master-port regjsters-The DMA master port consists of aPort A octaworc! huffer and a Port 
B' octaword' buffer. It· also contains ali. address register, command re~ster,· a next-page-frame 
register, and eight valid-bit registers as shown in Figure 3. 
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MASTER PORT OMA COMMAND REGISTER 

MASTER PORT NEXT PAGE FRAME REGISTER 
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MASTER PORT VALID SIT'REGrSTER 

MASTER PORT VALID BIT REGISTER 
i, 

MASTER PORT VALID BIT REGISTER 
. ', . . .... 

MASTER PORT VALID BIT REGISTER 

MASTER PORT VALID BIT REGISTER 

L IVlASTER ~ORTVALID BIT REGISTER 

Figure 3· DC514 Master-port DAfA RegistC1'S 
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The Master-port DMA data registers store eight contiguous long'ltroroi inreadfwritememory. The 
registers ,are. designated Mas~r;portA registers (DataO-Data ~)flcnd Master-port 13 registers (Data 

.O-;-Data3t Thelongwordsareorganized into the octaword data buffers~ The CBICsupports all 
possible address alignments to these buffer~ by )Js,i:ngany foUl' seqm:ntial bytes of the two p<:tawords 
refened to. as a transaction buffer. One transac;tion buffer maY,be accessed by an II,q1,1s transaction 
while the other is accessed by the CBIC master control device to generate a VAXBI bus transaction. 
If an overflow occurs when reading or writing from either octaword, it is automatically directed to 
the first bytes of the other octaword. For example, the fourth longword of anunnatwally aligJ;J.ed 
octftword transaction will extend into the first three bytes of the remaining octaV{ol.'d, 

The Master-port DMA Address register. contains t11e address for the command/address cycle of.a 
VAXBI, bus master-port transa.ction during a DMA operation. If the II1NCENA input is :asserted 
dUring the transaction request,. the lower 9-bits of the' address are incremented by ,16, For. the next 
masterc\Xll.'tDMAtransaction, this, register contains the address of the next seqm,ti1tialoctaword in 
YA.XBI bus m~t;no,ry- When executing block DMA transfers, the tt:lcten1ent feature ell1lUnate~the 
p'" ~ed oft)1.e II b~s mastert,o reload the DMA address befqr~ requesting the next VAXBI bus . . -
transaction. 

The Master-port DMA Command register contains the VAXBI bus command for the command/ 
address cycle of a VAXBI bus master-port transaction during a DMA operation. The 4-bit command 
is written into bits 19:16 of this register as shown Figure 4. 
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Figure 4 • DC514 Master-port DMA Command Register Format 

During II bus write operations to thisregister, only .the bits assf!rJJd on datalines IIP$J~:16 > are 
written. The CBIC checks for correct parity only on these lines so that the value{6nIIP2 isa 
calculation for the four command bits. The parity on the remaining IIP} and IIP < b6'2> lines are 
not significant:· 

During II bus read operations of this register, bits 31:20 and 15:00 are read as zeros; The CBIC 
generates correct panty. on lines IIPi<3:0>t()I'.4he entirelongwqrd. . . 

The Master-port Next Page-frame Register (NPFR) holds the map'for the next page. It is'preloaded 
by the II bus master with the highestadiltess of the next physical page to be accessed duting a DMA 
block move operation'after the DMA [address register has been incremented beYond a page 
boundary. When thePMA addtess¥gi~7ertea¢?es apagebou~dary, bi~s 31:09cifth,e NPFR sf! 
transferred to the Master-port DMA~ddress register bits 31:09. This feature can increa$e the data 
throughput during block DMA trans~qtiQns. Instead of halting wWle waiting for a new' ~ap, VAXBI 
bus transactio~scan continue for ul~to a page while the II bus ~aster fetches and Io~asthe next 
map, via transactions through the master-port map. Bits 08:.o.o·of this register are not transferred. 

DuringU bus write o~ratiorls to tliisregistcr.the· infbrmatiorl,on·datalines IID'<t'iOO:OO b:>. is trot 
written: The CBIC <iheth for<:orrettpattty o"n lines IlO'< 31:tJ9> and the 'r"aritY ts indicated on 
lines UP < J:l:> The uPO line value is riotsigtiificant.. ." , 

Durin.glI bus read opetati6t1S, bitsO$:OOo£ this register ;rire ,re~d i~z~tbs:Th~ CBICgerlerates 
correct parity forthe entire long\iiord on lines IIP<3;O >-:' . '. . 
One master-port valid-bit register is ~ssigne~ .t~ each of tll~ eightrn'fster-port. cittaregistersJpthe 
DBE Figiire5 shows the master-p(jrt valid~9it register f61'iri~ts: Bits!9 ifir'8tigh 16 "coniaitf the valid-
bit information related to each byte of data:·· '. . . 

31 19 16 

~ 
. VAl:IOBITS . 

Figure 5 -DC514 Master-port ValiJ·bitRegisterFormat 

Valid bits ate set when data is written into bytelocatioris in the data register if the byte mask input 
HBM < 3:0 > th~t c6rrespdfiastb the datatocatiorfitldkates thattlie data is valid. Table 6 lists the 
byte locations and their correspondi,ng valid bits. 
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Table 6 • DC514 Master-port Valid.bit Register Assignments 

Master-port A Valid-bit Master-port B Valid·bit 
Register Register Register Register 
AddressByte AddressBit AddressByte AddressBit 

00 07:00 58 16 10 07:00 68 16 
15:08 17 15:08 17 
23:16 18 23:16 18 
31:24 19 31:24 19 

04 07:00 5C 16 14 07:00 6C 16 
15:08 17 15:08 17 
23:16 18 23:16 18 
23:16 18 31:24 19 

08 07:00 60 16 18 07:00 70 16 
5:08 17 15:08 17 
23:16 18 23:16 18 
31:24 19 31:24 19 

OC 07:00 64 16 lC 07:00 74 16 
15:08 17 15:08 17 
23:16 18 23:16 18 
31:24 19 31:24 19 

The valid bit is used as the data mask on the BII < 3:0 > lines during the data L)'de of.a VAXBI bus 
UWMCI or WMCI write transaction. The valid bits are :;lccessible to the II bus as read-only 
locations in bits 19:16 of addresses 58 to 74 (hexadecimal). A valid bit is cleared when its 
corresponding byte is accessed by the CBIC master control device in supplying data for a VAXBI bus 
octaword write transaction. All valid bits are cleared by a II bus read transaction from location 7C 
and following the self-test of the CBIC. 

Map Master-port Registers-The map master port contains a Iongword data register, a mask/status 
register, an address register, and a command register as shown in Figure 6. 

IIAH<6:0> 110<31:00> 
31 00 

28 MASTER- PORT MAP DATA REGISTER FIIW 

2C MASTER - PORT MAP MASK/STATUS REGISTER FIIW 

30 MASTER - PORT MAP ADDRESS REGISTER FIIW 

34 MASTER- PORT MAP COMMANDAEGISTEA FIIW 

Figure 6· DC514 Master-port Map Registers 
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The Master-port Map Data register stores a longword of data during read or wr~te ll}~ster7port map 
transactions . 

The Master-port Map Mask/Status register contains mask information during map write transac­
tions and status information during map read transactions. Figure 7 shows the register format. 
During VAXBI bus UWMCI and WMCI transactions to the master port, bits 19:16 of thlstegister 
are preloaded by the II bus master with the4cbitmas.kassoci.ated with.thedata ih the master-port 
DMA data register. During II bus write operations to this.register, only the infohnation on data 
lines lID < 19 :16 > is written.· The CRIC checks for correct parity on data lID < ,19; 16 > and the 
mask bit parity is indicated on line HP2. Tlaepatity on lines lIP < 3,1:0 > is not significant. 

31 19. 16 00 

MASKlSiATOSBITS' 

Figure 7· DC514M:aster-portMapMask/SfatusRegister Fonnat 

Following a VAXBIbus. map n;:aqt~nsactioq to th.e ma~t~r po,~t, pits-;:;:J9:16~contain. th~ 4-bit 
read sta~s c,Of,le for, the,dataJn th¢.mas~r-portlJ~U\. d;.lta~~~t.Ouring}Jp.us~~!i ()p~l'ati9n of 
this regis~er, 9.i~sJl;2Q aqq.15:00 a~,re~das z~ros: Th~Pl\ltity"~f'lr~e eptirelongwordi:;;dn4icate<:i 
bytpe ClUC 00 lines IIP< 3:0 > . . 
The Master-port Map Address register·ptQVidesthe caddresdiill'.theoommahdladdress;cycle of a 
VAXBI bu.s master-port transaction during a<map port opem:tion.. IftheIHNCENAmput is a:ll~ted' 
during thetransaetioo~uest"bits{)8:00of the adcire5&are incremented by a count of4. For the 
next.master-portlllap transaction, ;this;~$ister ,contain the~~iUes.so£ tbe nextsequentiaUongword 
in VAXlH bus'. memQry.' This feature ,elimincates.,thc'neoooLthe; nbus .tM~mr to reload the' map 
address before requesting the next transaction. 

The Master-port Map Cotnlilandregister providtts the VtU{iBlbus comrnandfoi the1 (:ommand/ 
address cycle ofa VAXBtbusnlllSter"'POrt ttansactionl1lullinga mapo[ilenltion:J1'be;reg~sterformat 
is shown in Fi.gu.te 8. Bits 19:16 of. this register contain the COJl').llHIDO iriformation. 

31 19 16 00 

34 1 : : : : fEfof : : : : I : : : I : : : : : : fE~~ : : : : : : I R/W 

Figure 8 • DC514 Master-port Map CotnmalidRegisterFormat 

During II bus write operations to this register~pnly the infQtm;;ttiQ{l. on,pata lines lID < 19:16> is 
written. The CBIC checks this information for correct parity and the parity of the four command 
bits is indicated on line IIP2. The parity on the HP3 and UP < 1: 0 > lines are not significant. 

During II bus read operations of this register, bits 31:20 and 15:00 are read as zeros. The parity for 
the longword is generated by the CBIC and indicated on the IIP < 3:0> lines. 
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PreJimiriary 

Slave-port Registers ' 
The Slave-port registers, shown in Figure 9, are used to respond to slave-port interface transactions. 

ilAH<6:0> 110<31 :00> 

31 00 

40 SLAVE PORT DATA REGISTER RIW 

44 SLAVE PORT MASK.REGISTER R 

4C SLAVE PORT STATUS REGISTER RIW 

50 SLAVE PORT ADDRESS REGISTER R 

54 SLAVE PORT COMMAND REGISTER R 

Figure 9. DC514 S!ave-portReg~:;ters 

The' Slave-pott Data register stores one longword' of dati during read' or write slave-port 
tmnsactions. The VAXBI bus transaction in process are normally extended. When this register is 
accessedfrorri the II bus, the VAXBI bus transactions are terminated. Duting slave read 
transactions, the extension of the transaction provides time for the II bus master toread the slave­
port command and address registers, to access lotal memory for 'the required read data, and to write 
the data into the slave"port data registel: During slave-port write transactions, extending the 
current transaction prevents the execution of subsequent slave transactions that would result in the 
overwriting of data in the slave-port !registers before beiflg read· by the II bus master. This register. 
should be accessed by the n bus master as soon as possible to prevent an excessive extension of the 
VAXBI bus transactions. 

The SlavecFort Mask register, shown in Figure 10, contains the mask bits associated with the data 
in the Slave-port Data registet After receiving a UWMCI and WMCI VAXBI bus write transactions 
to the the slave port, bits 19:16 of this register-contain a 4-bitwrite mask code associated with the 
write data in the slave-port data register. During II bus read operations of this register, bits 31:20 
and 15:00 are read as zeros. The CErc generates correct parity for the entire longword on lines 
IIP<3:0> . 

31 

2-122 

19 16 

'--y---J 

MASK BITS 

Fig~re 10· DC514 Slave-port Mask Register format . 
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The Slave-port Status register contains the status information in the Slave-port Clata regiSter during 
VAXBI bus slave port read transactions. The status information ispreloadedhy thelIbusrnasterin 
bits 19:16 as shown in Figure 11. During n btlS writeoperatiofls to this registet,oniythe 
information on data lines lID < 19:16> is written. The CIne checks fur COl'tectparityonly on 
these lines a11d indicates the parity on line IIP2. Parity bits IIP3 andIIP<;:O>' afeoot significant. 
A read response code must be written tb this register by theU bus masterw the 'read tespOnserode 
changes from the prt:vlous slave read transaction. . 

.. 
STATUS BITS 

FigureJl • DQ514 S!pve-port Status RegisterFQrtnu;~ 

The Slave-port Address register stores the address from the oommallq,t~ddresf? cy'l~.offi VAXBlbus 
slave-port transaction. . '.. '.. 

The Slave-port Command registe~:sto~~he,~ommand for the comlll:l~~~ddr.es~ty'<sI.e'ofa VA~BI 
bus slave-port transaction. The command is stored in bits 19:16 as shown in Figure 12. During n 
bus read operations to this register, bits31;~9and 15:Otlarerelldal'.zeros. The CHIC generates 
correct parity for the entire longword on lines IIP < 3:0> . 

31 

541:: :: 

Eventand CBIC Control and Stat\1sR~$tets '. ... .,. ..' ,. ... . ' 
The CHrc contains. an Event S~tus. ,Register, an EventSfatllS M+t.sk: ,Registpr and iil Gontrpl and 
Status Register shown in Figure 13, 

31 .. ' . 00 

3C ev.ENT STATIJS REGISTER R 

48 EVENT ~AT\)S NJASK R.EGIS)"ER 

.. ' . " 
CONTROL AND STATUS REGISTER 

.'j .. ' .... 78 R.f\IW 

Figure 13 • DC514 Event and CBIC Control and Status Registers 
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The Event Status Register (ESR) stores the first unmasked event code to be generated since the 
register was previous rel'ld. When the event code is received, the IIESThT output is asserted. If the 
first generated event code has a corresponding mask bit set in the Event Status Mask register 
(ESMR), then the bit in the ESR will not be set and IIESTAT will remain deasserted. The next event 
code to be generated that does not have a corresponding bit set in the ESMR will cause the 
appropriate bit in the ESR to beset and will assert the IIESTAT output. One bit in the ESR is 
assigned to each event code that can be generated on the event code lines IIEV <4:0>. Figure 14 
shows the register format . 

3' 302928272625242322 21 201918 P 16 , 5 1413 i 2 11100908070605040302.0' 00 

I·: : : : : : : : : : : : : >~+p: : : : : : : : : : : : : :·1 
LEGEND 

00 MASTER TRANSMIT CHECK ERROR 16 EXTEk'NAL VEC"TOA SELECTED. LEVEL 7 
01 BAD PARtlY RECEIVED IN MASTER TRANSACTION 17 EXTERNAL VtCTOR SELECTED. LEVEL 6 
02 RETRYTIMEOUT I B EXTERNAL VECTOR: SELECTED, LEVEL 5 
OJ illEGAL CNF RECEIVED BY MASTER PORT IN OATA CYCLE 19 EXTERNAL VECTOR SELECTED, LEVEL <1 
04 BAD PARITY RECEIVED 20 IDENT ARB LOST 
as NO ACK CNf RECEIVED FOR MASTER POAT COMMAND 21 ACK CNF RECEIVED FOR ERROR VECTOR 
06 ILLEGAL CNF RECEIVED FOR MASTER PORT COMMAND 22 NO ACK OR ILLEGAL CNF RECEIVED FOR FORCE-BIT IPINTA/STOP COMMAND 
07 READ DATA SUBSTfTUTE OR RESERVED STATUS CODE RECEIVED 23 NO ACK OR ILLEGAL CNF RECEIVED FOR INTA COMMAND 
06 ACK CNF RECEIVED FOR NON-ERROR VECTOR, LEVEL 4 24 ADVANCED RETRY CNF RECEIVED 
0'9 ACK CNF RECEIVED FOR NON-EftROR veCTOR, lEVEL 5 25 INTERNAl. REGISTER WRIITEN 
10 ACK CNF RECEIVED FOR NON·ERROR VECTOR. LEVEL 6 26 RETRY CNF RECEIVED FOR MASTEA PORT COMMAND 
11 ACK CNF RECE!VED FOR NON-ERROR VECTOR. LEVEL 7 27 SELF·TEST PASSED 
1 2 BUS BSY ERROR 28 sus TIMEOUT 
13 ILLEGAL CNF RECEIVED FPR SLAVE DATA 29 ACK RECEIVED FOR SLAVE READ DATA ,4 BAD PARFrY RECEIVED DURING SLAVE TRANSACTION 30 MASTER PORT TRANSACTION COMPLETE 
15 STALL TIMEOUT ON SLAVE TRANSACTION! 31 BAD PAR11Y DETECTED STATUS 

Figure 14· DC514 Event Status Register Format 

Reading the ESR clears the register for the next unmasked event code and deasserts the IIESTAT 
output. Bit 31 of this register is a bad parity detected status bit that is set for the following 
conditions: 

• Parity is generated for every longword written into the DBF by the CBIC control device during a 
VAXBI bus transaction that services the BI Interface. The parity is compared with the parity bit 
generated by the BI interface for the same longword. If the parity is different and bit 31 in the 
ESMR is not set, then bit 31 in the ESR will be set and the IIESTAT output will be asserted . 

• Parity is generated for every byte read from the DBF by the CBIC control device during VAXBI 
bus transactions that service the BI interface. This parity is compared with the parity stored with 
the byte when it was written by the II bus master or slave. If the parity is different and bit 31 in 
the ESMR is not set, bit 31 in the ESR will be set and the IIESTAT output will be asserted. 

During II bus read operations to this register, the CBIC generates the parity for the entire longword 
on lines lIP < 3:0>. 

The Event Status Mask Register (ESMR), shown in Figure 15, determines which event codes are 
stored by the ESR. Each ESMR bit corresponds to one of the event codes that can be generated on 
IIEV < 4:0 > . A bit set in this register prevents the corresponding event code from setting a bit in 
the ESR. Parity is not checked because this register is not accessed by the CBIC control device. 
During II bus read operations from this register, the CBIe generates correct parity for the entire 
longword on lines IIP < 3:0>. During II bus write operations to this register, parity on lines 
IIP < 3:0 > is not significant. 
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-
:H 3:0292a2726252423212126H~ 1817161514 '1312 11 1,009080706050403 Q2Q100 

F: : : : : ::i': : :: : :+~+: :: : :1 : : :: : :: H 
LEGEND 

~ ==IW'R~~:i;t~~C~!~~~ TIlANSACTION 
Ie ,ll;VEl 7 
17 \lEVELS 

02 RETRY TIMEOUT 18 5 
03 ILlEGAL CNF RECEIVED BY MASTER POA!· iN DATA cYCLE 
04 ~}~A.RITV ReC;Et~;[), , 

19 EXTERN.!>t!-'£()'!QlI ". 

~7 ~i"6,"~A~E~t:e6 foR EflIlOR.VE<:rOIl O~ NO ACK (!'IF RECEIVED FDR MASTER P\)AT COMMAND 
06 Il.L ..... L'¢Nl'R\iC,6~O'DR M.-.sTE" P,QRTJ;OMMANO 22 ,<F.QR'FORCE~:r !PINTf:lfS'fOP COMMANiO 
07 READ DATA SUBstlTurE OR AESEF!VeD STATUS CODE RECEIVED 

g~ :g~ ~~~ =~g~:~g:g~~~~~~~g:: t~t t ' 
23 FOR i1'ITR COMMAND 
24 IVEO, 
25 fit 

10 ACKeNf RECE1VEI>fflR NC'HRROR \tECraR, lEVl!L 6 
I I ACK,C!"f AfCEiveOfflRNON·EARORVECTOR,LEVI!L i 
12 eUstssy ERfl<)!l,,' ..• ,' .••. . , 

26 RETRY",r;' RJ;<lEIVEO P,QRw\sTeR l'OI'f'['OOMMANI) 
27 SEC.,U~HJo$!lEP 
2:6 BlJSnMt(lIlT . 

13 ILlEGAkCNfR,ECEIV.E.O FO~ SbAVE D.,TA 
14' BAD PARnYIIECEIVE() OtiAltro SLAVETRANSACflON ~ ~~=~:~&~1~~rn 
15 SiAll TIMEOUT ON $LAVE TRANSACTION 31 NO EVENt 

Prgure 15 • DC514 Event Status MaskRegis~Format . 

The CBICControl alld Status Register (CBle CSR)con~is~dm~bito,rs mjs~el1aneous CBIC 
operations, . During' II buswdte, operatiofls to. trusregister,. QQly th~in£ormati6? on data lines 
lID < 31: 26> is w-ritten.ParitY}snot che&edbecausethe C~tScont~IdeV1ce do~s not. access this 
register. Parity on lines IIP<3:0> is not significant. Dtlr~Jl:bUs~aclope~ationsJrom this 
register, bits 25:00 are read as zeros. The CBIC generates Parlty'for tllelQngWord on IIP<3:0>. 
The register format is shownin Figure 16, Table 7deseriOOs: the hi~ functions·, 

3C 

31 2423 

31 26 

seSY(>(C 
"EVSYNC 

PMS 
L....;-"'--MAC 

"--'-'-- TMC 

"-----.,. corse 

16.15 

EVEI'IlTsTATUS REGISTER 

1615 

ZEROS 

Figure 16· DC514 Control mnlStatus 'Register Format 
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Table 7- HC$14(;ontrol andStatusR~gisterDescriptio?i 

Bit Function 

31 CDTSC (CBIC driver three-state contron-Not set during normal operation. This 
function is used ,during in-circuit and production testing. When this bit is set, the II bus 
drivers and the BIBitbKE output become a high-impedance. 

30 TMC (Turbo mod~ c(mtrol)-Enables the VAXBI bu~.drivers to' ope~ate with 100 
nanosecond bus cycles instead oUhe normal 200 nanpsecprtd b~scycles; . 

29 MAC (Master abort control)~ When set,a master abort condition istecogruzed by the BI 
interface. After recognition, this bit is cleared. Refer to the VAXBI System Reference 
Manual for detailed information. ' 

28 PMS (Parity mode select)-Selects the source of, the parity.passed by the CBIC when 
moving data from the DBF to the vAxln bus. When clear~d, the user control parity mode 
is selected and parity errors from the II bus or the DBF are passed to the VAXBI bus. 
When set, internal parity mode is selected and the CHIC regenerates valid parity to be 
passed to the VAXBI bus. This bit does not affect operation of the bad parity de~ectedbit 
il1 the ESR. Althoughvalid parity ispilsse9 to the VAXBI busintnternalparity~ode; the 
o'iiginal parity Grrors aredetectGd and ,recorded in the ESR when the bad parity detected 
bit fs not ,masked by thl~ ESMR, ' 

27 EVSYNC (Event synchronizauion)-When cleared, this bit synchronizes the 
IIEV < 4:0 > outputs with the IICLKA and HCLKB dock signals. The IIEV < 4:0 > 
outputs may be asserted for one or more nCLKA cycles depending on the difference of the 
frequency between the II bus clocks and the VAXBI bus clocks. When this bit is set, 
external syn~hronizatioh' is required by, the user. This mode may be selected to prevent 
missingVAXBI bus event codes when the II bus clock timing is significantly slower than 
the VA::{Bl bus clock timing, 

26 SCSYNC (Slave controlsynchronization)-When cleared, this bit synchrOnizes the USEL 
and IISTOP outputs the IICLKAand HCLKB clock signals. The IISEL and IIsmI' signals 
may be asserted for one or more IlCLKA cycles depending on the difference of the 
frequency between the II bus clocks and the VAXBI bus clocks. When this bit is set, 
external synchronization is required by the user. This mode may be selected to prevent 
missing slave selection notification when the II bus clock timing is significantly slower 
than the VAXBl bus clock timing. 

25:00 Reserved and cleared to zero, 

The Valid Bit Clear-on-read Register, shown in Figure 17, is used to clear the information in the 
Master-port Valid-bit registers in the DEE An II bus master read operation from this register clears 
the eight Master-port Valid-bit registers to invalidate all locations in the Master-port DMA A and B 
octaword buffers. It also resets the internal-state machines of the cmc that are associated with 
DMA port functionality including the internal octaword buffer pointer to the Hrst octaword data 
buffer, After a block move operation has been terminated as a result of an error condition, this 
register is used to clear the valid bits before initiating another block 'move operation. It can also be 
used to clear the valid-bit registers following the successful completion of a block move transaction. 
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31 2423 1615 0807 ,'00; 

7C ( : :: ::': : :: .:: ::: +7+ :: ::<:: ::;::':; fR 

Figure 17· DC514 Valid Bit Clear-on-reaJRegister Format 

During II bus readoperationidrom this registet,theCBICg~l:i~rlltes:c6hectpariiyfor' the~ntire 
10ngwordonthfIIP<3:0> lines. , ',,; ;', ',; 

, ' . 

• Function~ Op*~()n 
This section provides functional informatioli:related t:o,tl:lt,~afJeration; of tffi eRIC • Refer to the 
VAXBISystems Re/erettcc,.M'anwi for ·.detailed: infotmatio;n; •. o£··the· ... V.AXBI·busand. associ~Hed 
intedaces. 

Mast:er"portFuneaons 
If a Retry oon1firmaliion code is received during a map or DMA~cll"wtttetran~actionfrom a 
VAXBI bus master, the CBIC will retry the transaction until i:trssUccessfully:eompIMect ltthe retry 
COllf}ter in th~CBIG til11es-Oufbe£orethe transaction has been complded, theCBI~ will 
discontiriue"thefetry ahempta~dwills~ the ret~'tin1e~ob~!(RTO)bit20itt the' Bus Errpt Ifgist~r. 
An error interrupt is then' initiated' if'e'nabled arid a 'RETRY'rirrte"bt.t everll:°icode is generated if 
enabled, 

" 

If a master-port transaction is retried, no new II bus master-port transactiotirciil.i~§t~ ~reft6rtol:ed 
until eith~rthe· m~t~r-~rtt~saction ~ 'lxien eQmpIe1;ed or· lttet!!ytimerdut>ocew:s< Ifa DMA 
master-port transaction is retcied. the d.a~a inth~octa.wQl'4i,h~£fe.flhei11.g:u$edasithe,.soUrce£or the 
transaction must not be changed. 

A retry transaction will be aborted by a VAXBI bus Stop transaction that'SI!!lectsM1e retrying CSIC 
as 'a retcivingslaVe6r wh~h the master abort bit 29ih the UHI€CSRisset.· 

Slave~port Function 
Durin~ iii VlfXBl bus slave-port readtmnsaciiorl where the CBIC is the selette(f.a.s a slave, th~CBIC 
extends the' transaction until thtlJI bus'master cart read the' slave-pt:irt llddtessrtigister iii theDBF 
and write the correct informatiotIttFthe;siave-pottdMa: and'statVs niglS'tcrs.1'heslave-port data 
register sholJJd. be the last register aeCes~. 

TheCBIC is limitecl toa maximum cycle extension of'eightiVAXDI15Us 'S';allcytli!~.:The '11 bus slave 
must:respond with the «lad data and'lrilust read the:' Sla~.po.tlt; Dataregi.sterJwi'thin 'L2 
microseJonds ,3!ierthe.'iIS'ELsigtudis"a5serlted .. • . . 

When two write transactions to slave-port registet~ ate! tsilifd' lliproxirrtity t6>~icH(dthdr, the"t1ata 
\vritten by· the firSt transaction may be overwritten" by ithe<111ta ftom tfieset:Ond trnnsaction, To 
prevent this condition, the CBI Cextends the data cycleo£' the first transaction by iSsltmgstall cycles· 
until the Ubus slave can access these !reg1sters.Thelastre~istel'tO\bellCcessed. by the nhus slave 
should he .vhe slave.pott data register. 
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VAXBI Bus Transactions 
The following are VAXBl bus lirriitafioris ':h'id considerati()ns: 

• The CBIC supports only IDENT transactions with internal vectors . 

• When a Stop transaction is received and the CBIC is a selected slave, the CBIC acknowledges but 
does not extend the t~nsaction and performs the following actions: 

1. Deasserts the BINOARB signal if a pending master state is aborted. 
2. Sets the INI! bit 13 in the VAXBI Bus Control and Status Register (VAXBlCSR) 
"'. Removes all current transaction requests at the II bus interface. 
4. Ignores all subsequent VAXBl bus transaction requests at the II bus interface caused by 

asserting the IIRQO line by the II bus master and sets the INIT bit njn the VAXBICSR .. 
Subsequent loopback transaction requests presented at the II bus interface caused by the 
assertion of the IIRQl by the II bus master are processed normally .. 

5. Resets the mastel' and slave sequencers of the CHIC. As a result of this action, the master port 
interface that send a Stop transaction to its own slave-port interface will not receive a summary 
event code. 

6. Clears all posted interrupt states. This clears the Sent and Force bits in the user's interface, the 
error interrupt control registers, the Retry state if it e.xists, the Retry counter, and the HEIE bit 
7 and serE bit 6 in the VAXBICSR. 

Clearing the STOPEN bit 13 in the BCICSR suppresses the generation of the IISEL andnSTOP 
outputs. The CBrc does not perform the initialization previously described . 

. Diagnostic Features 

The CBIC contains diagnostic fea:tures to ensure reliable operation and to facilitate maintenance 
including self-test programs, parity generation, and a: diagnostic mode. 

Sell· test and Initialization 
The CBrc performs a self-test operation during the powerup sequence and as part of a node reset 
sequence. During either sequence the self-test begins after the IIDCLO input is deasserted. During 
the powerup self-test, the BINOARB signal is held asserted to prevent bus activity. DLlringa node 
reset self-test, the BINOARB signal remains deasserted. In the cycle following successful cOPlple­
tion of self-test, the CBIC transfers the self-test passed event code and sets the Self-Test Status 
(5TS) bit 11 in the VAXBICSR. This bit is cleared during powerup. 

The absence of a self-test passed event code indicates that the· self-test has failed and the CBIC 
deasserts all VAXBI' bus drivers by using a redundant driver disable signal. The duration of a: 
successful .self-test is approximately 4096 cycles (0.82 milliseconds). If theself·test is not 
completed in this time, a timer terminates the self-test ·after approximately 2.5 million cycles (500 
milliseconds) and disables the VAXBI bus drivers. 

The II bus master Can determine tb~ resulto£ the self-test ~petation by waiting for the self-test 
passed event, code to be received or by reading the STS bit 11 in the VAXBICSR. A loopback 
transaction is used to read the. VAXBICSR because the STS bit is also used to enable the VAXEI bus 
drivers. If self-test fails, the STS bit is cleared, the VAXBI bus drivers remain disabled, and a VAXBI 
bus transaction from this node cannot be successfully completed. A loopback transaction that does 
not use the VAXBl bus data path can be performed provided that the self-test failure does not 
disable the loopback read transaction by the CBIC. 
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Parity Generation 
The BIle generates and checks odd parity. A parity bit is generated for each byte of data in the DBF 
induding command, mask, status, or valid-bit field bytes. The parity bit remains associated with a 
data byte when the byte alignment changes for odd VAXBI bus addresses in the DMA master port. 
During II bus read operations, the parity bits 'associated with nonexistent bytes is supplied 
correctly. This includes the upper bytes during shifted read operation to non-wraparound registers 
and bytes of registers that are read as zero. 

Parity is generated for every byte that is read from the DBF by the cmc control logic as it services 
the BI interface during a VAXBI bus transaction.This parityis compared with the parity bit stored 
with that byte when it was written bytheH'btismasferor slave to the DBF. If the parity is different 
and bit 00 in the ESMR is not set, the bad parity detected bit 31 in the ESR is set and the IIESTAT 
output is asserted. 

The Parity Mode Select (PMS) bit 28 in the CBIe CSR determines whichparity bit is passed when 
moving data from the DBF to the \rAXBl interface. When set, internal parity ll10de is seIect~d and 
the CBIe regenerates good parity. When cleared, usefparlty mode is selected, and parity errors 
from the II bus or from the DBF are passed to the VAXBrbus. Any write transactions to nlemory in 
progress when a parity error is detected will be aborted. the PMS bit should be set if parity is not 
implemented in theuset's adapter. The eBICw?i.ildthengeneraie good parity to be passed to the 
VAXBI bus regardless of the parity previously detected, 11lt; state of the PMS bit does not affect 
operation of the bad parity detected status bit 31 in the ESR. Previous parity errors are detected 
and recorded in the ESR when the bad parity detected bit is not masked by the ESMR. 

For every longword written tothe DBFbyth~eBICwhenservicing the VAXBIinterface,parity is 
generated and compared with the parit}r'bit generated by the VAXBI interface for that longword. 
When the parity is different and bit 00 in the ESMR isoot set, the bad parity detected bit (bit 31 in 
the ESR) is set and the IIESTAT signal is asserted. 

Diagnostic Mode 
The CBIe implements a subset of thediagnostic mode used in the BlIe. Refer to the VAXBI System 
Reference Manual for detailed BIlC information. This rhode Cah be used to develop bus testers and 
other diagnostic equipment to facilitate the testing of the eBIC and provide more flexible access to 

the VAXBl bus. 
The CBIe implements one of the two BHe transparent modes. The II bus signals are reassigned for 
correspondence between the VAXm bus signals apd Ill;lul/ signals as shown in Table 8. 

n Bus Signal 

IID<31:00> 

IIP<3:0> 

IIBMO 

nEVa 

IIEVI 

IIEV2 

HEV3 

Table 8 • nc514 VAXBIBus andrt Bus Signal Correspondence 

State 

inverted 

inverted 

inverted 

not inverted 

not inverted 

not inverted 

not Inverted 

not Inverted 
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VAXBI Bus Signal 

BID <31:oCb 

BIl < '31:00 > 

BICNFO 

BICNFI 

BICNF2 

BINOARB 

BIBUSY 
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In transparent mode, the user's interface transfers data on the lID, IIP, BM, and EV lines 
synchronously with the VAXBI bus dock signals. The CBIC asserts the data on the VAXBI bus. The 
diagnostic mode code must not be transferred on lines IIRQ< 1:0,> until the self-test has been 
completed. The diagnostic mode control signals IIRQ < 1:0 > may be transferred concurrently 
with the code when the transparent mode is selected for the CBIC. 

Three-state Functions 
The II bus drivers are three-state outputs to facilitate in-circuit and production tests. When bit 08 
of the CBIC CSR is set, the II bus drivers, except the IIACLO and IIDCLO outputs, become a high 
impedance. This bit must not be set during normal operation. 

Powerup Operation 
During powerup operations, the CBIC asynchronously asserts the IID.CLO output after the the 
BIDCLO input is asserted and all VAXBI bus drivers are disabled. During the last cycle in which the 
IIDCLO output is asserted, the CBIC loads the device register with data from the IID < 31:00 > 
llnes and loads the node ID field in the VAXBICSR with data from lIP < 3:0 >. The nDCLO output 
is used to transfer this data. Internal pullup circuitswill set the IID < 31:00 > lines to a high­
impedance state at this time. This feature can minimize the number of signalsto be driven by the 
user's interface during powerup operations. The output current characteristics of the pullup 
circuits should be verified to ensure that they are sufficient for the requirements. 

The user's interface must transfer the node ID on lines lIP < 3:0> while nDCLO is asserted. If no 
other data is provided, the CBIC wil110ad all ones into the device register which can then be loaded 
with data during node initialization by a normal write-type transaction. 

The powerup sequence of user-designed nodes are required to conform to VAXBI bus architectural 
standards. 

Transaction. Timing Sequences 
The transaction and control timing sequences of the CBle are shown in the ac electrical 
characteristics . 

. Specifications 

The mechanical, electrical, and environmental characteristics of the CBIC are described in the 
following paragraphs. The test conditions fQr the electrical values are as follows unless otherwise 
specified. . 

• Junction temperature (TJ):O°C to 125°C 

• Power supply voltage (Vee): 4.75 V to 5.25 V 

Mechanical Configuration 
The physical dimensions of the DC514 IJ3-pin Pin Grid Array (PGA) package are shown in 
the Appendix. 
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Absolute Maximum Ratings 
Stresses greater than absolute maximum ratings may permanently damage the device. Exposure to 
absolute maximum rating conditions for extended periods may affect device reliability. 

• Pin voltages: -1.5 V to 7.0 V 

• Operating junction temperature (T)): O°C to 125°C 

• Storage temperature (Ts): -55°C to 125°e 

• Ambient temperature operating range (TA): O°C to 700 e 

• Package dissipation: 2.5 W* 

*Package dissipationis approximately 0.575 watts higher than the product of the maximum supply 
current and su.pply voltage because of the dissipation of the VAXBI bus drivers used to sink the 
external VAXBI bus pullup current. 

de EleetricalCha.taeteristics 
Table 9 lists the dc electrical parameters for the input and output pins of the CBIC. 

Table 9· DC514 de Input and Output Parameters 

Symbol Parameter Requirements Uriit Test Conditions 
Min. Max. 

II II Input current ±20 I-!A 0< V, < 5.25 V 
0< Vee < 5.25V 

II 1m Input current -0.25 rnA =2.4 VI 
IIADCLO asserted -1.0 rnA V,,:,,, 0.5 V' 

II 101f Highclevel output ~400 ~A VollT=II VOR 
current except IIADCLO 
lIADCLO only -5.4 rnA Vour=II VOH 

II IOL Low-level output 4.0 VOllT =U1!OL 
current except IIADCLO 
IIADCLO only, power off 100 ~A V01JT ",,1I Vot 

Vtc=OV 

IIV1L Low-level input -1.0 0.8 V 
voltage 

II Vm High-level input 2.0 V. 
voltage except BITIME 
BlUME only 2.4 V 

II VOIl High-level output 2.7 V lOUT = II lOll 

voltage 

II VOL Low-level output 0.5 V lOUT == II IOL 
voltage 

II los Short-circuit output -150 rnA 
current 
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Symbol Parameter Requirements Unit Test Conditions 
Min. Max. 

IIIzo High-impedance leakage ±20 ~A 
current 

II e IO Pin capacitance 10 pF 0< VIO < Vee 

Bl II Input current -270 30 jlA 0< VIO < Vee 

BI10z Leakage current 20 ~A 0< VIO < Vee 

Bl 10L Low-level output 21 rnA 
current 

BlVo!. Low-level output 0.6 v Iour=BI1OL 
voltage 

BlVOH High-level output 2.3 3.5 V 
voltage 

BlVm High-level input 1.9.5 v 
voltage 

BI VIIIIY High-level hysteresis 1.45 v 
voltage 

BIVn. Low-level input -1.0 1.1 v 
voltage 

BIVu1y Low-level hysteresis 1.4 V 
voltage 

BlelO Input/output pin 6.0 pF 
(~apacitance 

Iec Power supply current 300 rnA Vee = 5.25 V 

'While IIADCLO is asserted, IID< 31:00> and IIP < 3:0> are internally pulled up and can source 
a minimum of 250 ~ at 2.4 V. The user's interfaceIogic must sink a minimum of l.0 rnA at 0.5 V 
to drive these lines low while IIADCLO is asserted. 

'Not more than bne output should be short circuited at a time and the duration of the short should 
not exceed 1.0 second. 
'For BI V lillY' the CBlC does not detect a change in input state of the hysteresis voltage even if the 
input voltage drops to BI V lillY following the application of BI V lillY' 

For BI VLHy , the CBIC does not detect a change in input state even if the input voltage rises to BI 
VLIIy following the application of of BI VLHY ' 

'The device under test must be poweredup during this test and BIDCLO should be asserted at all 
times, except when measuring eTO for BIDCLO. 
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ac Electrical Cbaracteristi~ 
The input and output signal timing sequences for the DC514 CBIC are shown in Figures 18 through 
27. Table 10 lists the signal timing parameters. 

IICLKB 

IICLKA 

IIAH<6:0> 
IIBM<3:0> 

110<31:00> 
IIP<3:0> 

IIDEN 

IIRWEN 

WRITE ADDRESS I 
SUBCYCLE . 
(REQUEST) . 

_ --.r-tCAS 

WRITE DATA 1 
SUBCYCLE. 
(.GRANT) 

IICS '\ 
~ ________________ J 

NEXT ADDRESS 
SUBCYCLE 
{REQUEST) 

Figure 18· DC514 IIBus Write Tran¥Jction Timing 
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mamlllD 

2-134 

IIClKB 

IICLKA 

READ ADDRESS I 
SUBCYCLE 
(REQUEST) . 

IIAH<6:0> ...-_-{ 
IIBM<3:0> '---4.J 

IIRWEN 

lies 

IID<31:00> 
IIP<3:0> 

READ DATA 
SUBCYCLE 
(GRANT) 

NEXT ADORESS .·1 
SUBCYCi.E 
(REQUEST) 

Figure 19· DC5141I Bus Read Transaction Timing. 

to 

IIRQ<1:0> 

IIDMAEN 

Figure 20 • DC514 Master-port Control Signal Timing 
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IlAH<6:'O> 
. nI3M<3;O> 

110<31:00> 
HP<3:0)o 

IIOEN 

!lAWEN 

tlOMAEN 

IIINCENA 

to 

"iiES'TA'f, 
nasTA'f" ---'----'1""""-----' '---'-__ --'-____ _ 

IISEL, , 
1iS'i"ITi' 
(SYNCH RON I.ZEOj 

II EV<4:0> 
(SYNCflFlONIZED) 

Figure 21 • DC514 Master- and Slave-poYfStatus Signal Timing 

WAIT 
FOI< 
TRANSACTION TO 
COMPLETE 

WAIT 
FOIl, 
TRANSACTION TO 
COMPLETE 

~----~----~----~----------~----~----~----------~--~ 

IIAO<1:0> flEQ 
~--+----'I'--' 

IIEV<4:0> r----t_---t_---t_------«f..."'CP,»;~-t_---t_------«:<.ICP»; 

Figure 22 • DC514 Master-port Map (CBIC as Master) VAXBI Bus Read Read Transaction Timing 

For InternalUse Only 2-135 



aI.ID 

IIAH<6:0> 
IIBM<3:0> 

110<31:00> 
IJP<3-0> 

IIGS 

UDMAEN 

WRITE 
CBIC 
ADDRESS 
30 
IADDRESS~ 

WRITE 
CBJC 
ADDRESS 
34 
(COMMANDI 

WRITE 
CBIC 
ADDRESS 
28 
(DATAl 

Preliminary 

WRITE 
CBIC 
ADDRESS 
2C 
(MASKI 

WAIT 
FOR 
TRANSACTION TO 
COMPLETE 

WRITE 
CBIC 
AiDDRESS 
28 
(DATAl 

WRITE 
CBIC 
ADDRESS 
2C 
(MASKI 

WAlT 
FOR 
TRANSACTION TO 
COMPLETE 

~-----+------~----~~-----+------------~------~------+-------------~ 

lIRO<1:0> REO 

HEV<4:0> r--------t--------t--------t--------t-------------~~~~~--_1--------_r------------~~ 

Figure 23· DC514 Master-port Map (CBIC as Master) VAXBI Bus Write Transaction Timing 
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IIAH<6:0> 
Ut:lM<:3:0> 

110<31:00> 
IIP<3:0> 

IlAWEN 

WAlTE 
CBIC 
ADDRESS 
20 
(ADDRESS) 

WRITE 
CBIC 
ADDRESS 
24 
ICOM-
MANDl 

IIDMAEN 
f---+---J 

REAO 
C81C 
ADDRESS 
00 

WAil FOR DMA 
(OA1A 11 

REQUEST TRANSACTION 1 REQUEST 
1 TO COMPLETE 2 

VAXBIOC514 

READ 
CBIC 
ADDRESS 

READ READ oc READ 
CSIC calc IOA1A41 CBIC 
ADDRESS ADDRESS WAlTfOROMA ADDRESS 
04 08 T'MNSACTION 2 REQUEST 10 
IDATA 2) IDATA 31 TQCOMPLETE 3 IDATAI) 

Figure 24 • DC514 Master-port DMA (CBICas Master) VAXBI Bus Read Transaction Timing 
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WAH<6;O> 
tJi3M<3:0> 

110<-31;00> 
I!P<~:O> 

lies 

IIRWEN 

I WRITE 
CBIC 
ADDRESS 

"0 I ~ADDRESSI 
I 

WR1TE 
CBIC 
ADDRESS 
2. 
(COM­
MAND) 

WRnE 
CSfC 
A!)DRI;SS 
no 
(DATA 1) 

WfUTE 
CSIC 
ADDRESS 
04 
~DATA 2) 

WAITt: 
CBIC 
AOt:iRES$ 
08 
(DATA 3~ 

IIDMAEN 

~----r-----r-----~--~~-J 

i"ii"'NcEN'A I 
I 

WRITt: 
CB~C 

ADDRESS 
DC 
IDAiA4) 

REQUEST' 

WRITE 
CRIC 
ADDRESS 
10 
(DATA 11 

WRITE 
eBie 
ADDRESS 
14 
(DATAl) 

WRIT£: 
C81C 
ADDRESS 
18 
(DATA 3) 

VAXJl>IDC514 

WAil FOR DMA 
TRANSACTION 1 
rOCOMPLETE 

WAITE 
CBIC 
ADDRESS 
Ie 
(DATA 4) 

REQUEST 
2 

IIEV<4:0> r----1----+--:--+c---f---+---'-t---f----+---+-----<:«~~~ 

Figure 25 • DC514 Master-port DAtA (CBlC as Master) VAKBl Bus Write Transaction Timing 

HEAD f1EAO READ READ 
CBIC CBIC CSIC CBIC 
ADDRESS ADDRE-.sS WAIT FOR ADDRESS ADDRESS 

SLAVE PORT 50 54 TRANSACTION TO 44 40 COMPLETE 
SELECTION (ADDRESS) (COMMAND) COMPLETE (MASK) [DATA) TRANSACTION 

IID<31 00> !-------+@~8~~~L.{------I\SS,I~L,I ~[@~)_------1 JlP<3:0> ... ~ ~ 

lies 

IIDEN 

IIffiNENr-----------------t--------t--------t-----------------t--------t--------t-----------------1 

IISEL 

Figure 26· DC514 Slave-port (CBIC as Slave) VAXBl Bus Read Transaction Timing 
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SLAVE PORT 
SELECTION 

READ 
CBIC 
ADDRE:SS 
50 
(ADDRESSI 

D.._I!._! __ 
,IC:n::IWiJ1IUlry 

READ 
CBIC 
ADDRESS 
54 
ICOMMAND) 

WRITE 
CEIC 
ADDRESS 
4C 

110<31':00> L------+-«iK«D ({~&S.~r---r~ IIP<3:0> r \l 

flRWEN 

WRITE 
CBIC 
ADDRESS 
40 
IDATAI 

VAXBIDCJ14 

COMPLETE 
TRANSACTION 

Figure 27· DC514 Slave-port (CRIC as Slave) VAXRI Bus Write Transaction Timing 

'lAMe 10 • DC514 ac Timing Parameters 

Symbol Definition Requirements (ns) 
Min Max. 

tley IICLKE dock period 24 DC 

t ICP Clock pulse width high or low 8.0 

t,PS IICLKB setup time to HCLKE (t.) 5.0 

tIPH IICLKA hold time from HCLKB (to) 5.0 

tAST II bus address setup time to HCLKE (t.) 0 

tAHT II bus address hold time to IICLKB (to) 10 

tOST II bus data setup time to HCLKE (t.) trey 

tmIT II bus data hold time to IICLKB (t.) 0 

t RWS IIRWEN setup time to IICLKE (to) 15 

tRWH IIRWEN hold time to IICLKB (to) 10 

teAS rICS setup time from IICLKB (to) 15 

tCAH IICS hold time from IICLKB (to) 10 

tDES lIDEN setup time to HCLKB (to) t(CY 

tOlm IIDEN hold time to HCLKB (to) 0 

tRDA Read data access time from IICLKB (to) t Iep + 55 
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Symbol Defmition 

tovn Data valid delay time hom Ii'iJ'i2N assertion 

tooo Data deassertion time from IIDEN deassertion 

tMCS Master,port control setup time to IlCLKB (to) 

tMCH Master-port control hold time to HeLKB (to) 

tSDT Status output delay time from HeLKB (to) 

2-140 For Internal Use Only 

VAXBI DC!)14 

Requirements (ns) 
Min Max. 

t rcy + 15 

o 

25 

15 

15 



Appendix-Mechanical Specifications 

Figure A.1 shows the CFtquadsurfacemount package configuration and dimensions. Figure A.2 
shows the PGA (pin-grid"array) package configuration and dimensions. 

Number of 
Leads 

44 

68 

84 

132 

164 

o 

Dimensions 
A 

0.6 

0.9 

1.1 

0.9 

1.1 

MINIMUM CLEAR , 
LEAo,F RAME lONE ' 

B C 

0.02 ' 0.05 

0.02 0.05 

0.02 0.05 

0.012 0.025 

0.012 0.025 

D 

0.825 

+ 
T 

1.125 

1.325 

1.125 

1.325 

Figure A.l • Cerquad Sur/acemount Package Configuration and Dimensions 
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PIN AI;' 
I1\,OICAfOR 

A 1:t. ~O~MAX 

1 
1.1 MAX 

1 
S'"AN()CFF 

, ! SlANDOff-1---*----- Plr-..S 

oo,,~oo. 

oOlI:Tf tooos --I 0 05~O 005 

. . K 

PIN 1'\1 A.ND 
PACKA.GE IDENTIFICATION 
(REFER TO TABLE E2i 

'Key pin is nonelectrical and is for ~lignment on typec.B chips only. 
'Pin Al is indicated by d protrusion on the standoff collar ... 
'Standoff pins are positioned· at the foureiteriot corners of the 132-pin PGA and at the four 
interior corners of the 72-pin PGA. 
'Capacitor pads not available on the!l and BCD PGA versions. 

Type* Pins 
A B C 

72 1.17 1.0 0.1 

B 132 1.4 1.3 0.1 

M,IE,F 132 1.4 1.3 0.12 

Bcn 132 1.4 1.3 0.12 

"Package Identification: 

Type ~ = VAXEl bus BeAr and .61IC;chips 
M=V-ll M chip 
liE = V-ll liE chip 
F = v-n F chip 
BCD = VAXBI bus BCB chip 

Dimensions 
D E F 

0.05 0.16 D.l 

N/A NjA NjA 

0.05 0.12 0.12 

N/A N/A N/A 

G H 

0.36 0.145 

N/A N/A 

0.35 0.33 

N/A N/A 

Figure A.2· PGA Package Configuration and Dimensions 
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J 
0.88 0.17 

N/A 0.18. 

0.74 0.18 

N/A 0.18 


