





synchronously with the VAXBI bus information and remains for'one VAXBI bus cycle.. The user
must provide synchronization of the node clock. This mode can beused for mdes when the sysnem
clock is slower. than the VAXBI bus BIPHASE clock input. ,

II ac Low (TTACLO)— This output is asserted when the line voltage is below the minimum level

specified. It performs the same function.as the BCTACLO signal of the BIIC which is defined in the
VAXBI System Reference Manual.

II de Low (IIDCLO)—This output is asserted to indicate that a dc powet loss will occur. It is used
for initialization during the powerup sequence. It performs the same function as-the BEIDCLO
signal of the BIIC which is defined in the VAXBI System Reference A ;

VAXBI Bus Interface Signals .

The following signals connect to ‘the VAXBI bus. Most slgnals can be connected &Jmctly and the
VAXBI bus provides a pullup resistor for each signal. The signals that require an o m cmut
between the signal and VAXBI bus:are mdicated fRefer td the AKH Syftm ferent

mote compiete descnpmon ef these mgnais

BI Infommﬁon (BII<3:05 )—--These bldmectwnal Im;:s ‘
1dent1f1catlon read status codes and wrlte masks Comm

“Table 4 + DC514 Command Codé Assignments -

BII Line Type* Command/Description

3 2 1 0 R .
H H H H -— Reserved

H H H L SR Read

H H L  H SR RCIReadwith cacheint

H H L L SR IRCI/Interlock tead with cache intent

H L H H SR - Write . : \ :

H L H L SR ' WCHWrite wrthcae Winteht Loddal
H L L H SR .. UWMCHUnlock write mask with cache intent
H L L L- SR WMCI/Write mask withcacheintent -

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/Invalidate ’

L L L H MR  BDCST/Broadcast (reserved)

L L L L MR IPINTR/Interprocessor interrupt

*SR is a single responder and MR is more than one responder.

BI Parity (BIP)—A bidirectional signal that indicates the parity of the BID< 31 00> and
BII< 3:0> information. Itis asserted to generate odd parity if the sum of asserted blts in these two
fields is'an even number. o j
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BI No Arbitration (BINOARB)—A bidirectional signal that is asserted to inhibit using the
BID < 31:00 > line information when nodes are arbitrating for control of the VAXBI bus. It is also
used during the CBIC self-test program to prevent other nodes from starting transactxons until all
nodes are ready to participate. .

BI Busy (BIBUSY)—A btdn‘ectlonal signal that is asserted to mdlcate that a transactlon 1s in
progress. = : ;
BI Confirmation (BICNF<2 0>)——-These b1d1rect1ona1 lines contain the response to command
and data cycles.

BI ac Low (BIACLO)— This input indicates that the ac line voltage of a critical bus component is
below a specified minimum level.

BI dc Low (BIDCLO)—-—-Thls input indicates that the dc voltages are  not thhm their speclﬁed
hmlts

BI Broke (m)——'fhls input drives the BIBAD line of the VAXBI bus to inform the systems
on the VAXBI bus that a self-test failure of a node has occurred. It is also used to determine when
the status LED indicators of a node will be lighted. An open-drain buffer circuit is required when
connectmg this 51gnal to the VAXBI bus.

BI Timing (BITIME) — Thls input is a 20-MHz square-wave signal that is generated by an external
differential ECL receiver at each node. This input and the BIPHASE i input are used by the CBIC to
generate all the requxred VAXBI bus synchronous timing signals. An open-drain buffer circuit is
required when connecting this signal to the VAXBI bus.

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 signals. An open-drain buffer circuit is required to connect this signal to
the VAXBI bus.

Standard VAXBI Node Registers ,

The CBIC contains standard node registers that are defined in the VAXBI System Reference Manual
and listed in Table 5. The CBIC register functions that are different from those defined in the
VAXBI System Reference Manual are described. S

Table 5 - DC514 Standard VAXBI Node Registers

Register ‘ : Mnemonic ~ Address*
Device ' DTYPE bb+0
VAXBI Control and Status VAXBICSR -~ bb+4
Bus Error , BER - bb+8
Error Interrupt Control o EINTRCSR bb+C
Interrupt Destination ‘ INTRDES . bb+10
Interprocessor Interrupt Mask ; ... IPINTRMSK - ~ bb+14
Force-bit IPINTR/STOP Destination -  FIPSDES ‘ bb+18
Interprocessor Interrupt Scurce ) . ~ IPINTRSIC bb+1C -
Starting Address [ SADR bb+20
Ending Address - ' *  EADR B bb+24
BCI Control and Status ; : ; -~ BCICSR - " bb+28:
Write Status ;- R R S WSTAT . o o ~bb+2C
Force-bit IPINTR/STOP command FIPSDES -~ - .= bb+30
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Register Mnemonic ~ Address*
User Interface Interrupt Control ; - UINTRCSR ~ bb+40
Bus Etror Mask ‘ O BEMR - bb+48
General Purpose 0 , ~ GPRO - bb+FO
General Purpose 1 - Sl “GPRL - - . bb+F4
General Purpose 2 o GPR2 . .. bb+F8
General Purpose 3 e GPR3 . bb+FC

*bb is the base address of the first location of the nodespace. The Bus Error Mask Reglster (BEMR)
is 1mplemeﬂted in the CBIC but not defined in'the VAXBI Syster Reference Manual. -

Bus Etrror Regxster——-The User Panty Enable {UPEN} blt'f 3 of the CBIC register is not wrltable
and read as a zero. i

Bus Error chnst:et-——Thc User Panty Enable {UPEN) bxt 03 ef thc CBIC reglster is :mt wntable
and read as a zéro.

Bus Error Mask Regnster—-(30ntams a b1t~fm-b1t cortespﬂndence with the Bus Errorr Register
(BER). Setting a bit in this register inhibits the assertion of the TIBSTAT output when the
cotresponding bit i the BER is set thereby disahlmg thei interrupt request.

VAXBI Control and Status Register—The Broke bit 12 determmes the state of the BIBROKE
output of the CBIC. It is a read/write (RfW)bit.

User Interface Interrupt Control Regxster——-The External VEctor fE‘XVECIOR) bit 15 of the CBIC
register is not writable and is read as zero. Intemal Wcmrs aa'e pmvxded in response to IDENT
transactions only.

BCI Control and Status Regnstet-—Thc BIIC. CSR Space Enaﬁle (BICSREN) blt 07. of the CBIC

register is not wtitable and is read as a zero. Accesses to the BIIC CSR space are processed internally
to the CBIC. o :

» Data Buffer File Registers

The Data Buffer File (DBF) contains addmbnal registers to the standaxd VAXBI Regxsters These
are the master-port registers, slave-port registers, control and status registers, and valid- bit-clear-
on-read register. The hexadedimal address assignments and rﬁad/wm.g capabilities of each’ register

are shown. Refer to the VAXBI System ‘Reﬂ’renegﬁfanml for regzsters refermd tu but not &escmbed in
this document :

Masver-port Reg:swrs ‘ ‘

Master-port registers are used for'i bus-xmtmted traﬁsfers to the VAXBI bus The'CBIC contains
high:speed DMA master ports optimized for block data transfers and a map master port. Both the
DMA master ports and the map master port have a cormnand/addresg register withautoinérement
capability and page-cross detection. A local processor can perform longword accesses to the VAXBI
busin the middle of a block DMA transaction without storing the state of- the previous transaction.

DMA Mester -pott :eg:sters-—-'[’he DMA master port consists of a Port A ncmmrdbuffer and a Port
B octaword buffer. It also ‘contains an address register, command register, ‘a next-page-frame
register, and eight valid-bit registers as shown in Figure 3.
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iiAH<6:0> o ip<atoos
T s o . N 00
00 . | .MASTER PORT A, DMA DATA 0 R 17
04 MASTER PORT A, DMA DATA 1 RW
 §<'18 " MASTER PORT A, DMA DATA 2 Clrw : )
o - "MASTER PORT A, DMA DATA 2 RW O
10 i 'MASTER PORT B, DMA DATA 0 ©Jraw - AROUND
L T MASTER PORT B, DMA DATA 1 ST frew
18 . h o . MASTER PORT B, DMA DATA 2 R RAW .
e *. MASTER PORT B, DMA DATA 3 . G i e
20 MASTER PORT DMA ADDRESS REGISTER Srew
24 .. e .. MASTER PORT.DMA COMMAND REGISTER - | Jrw
38 MASTER PORT NEXT PAGE FRAME REGISTER RV
o1 MASTER PORT-VALID BIT REGISTER . ‘I
5C R MASTER PORTVAL(DB!T‘REG'FST'E:R R
60 " MASTER PORT VALID BIT REGISTER b
o ea " MASTERPORTVALIDBITREGISTER |&~
&8 MASTER PORT VALID BIT REGISTER R
e MAsTgR PORT VALID BIT REGISTER |G
70 MASTER PORT VALID BIT REGISTER R
W74 . MASTER PORT VALID BIT REGISTER - L

) Fz'gu're 3=DC514 Master—porz‘ DMA Regt;stem” '

The Master-port DMA data registers store eight contiguous longwords in readfwrite' memory. The
registers are designated Master-port A registers (Data 0—Data 3) and Master-port B registers (Data
0—Data 3). The longwords are organized into the octaword data buffers. The CBIC supports all
possxble address ahgnments to these buffers by using any four sequential bytes of the two octawords
referred to as a transaction buffer. One transaction buffer may be accessed by an ILbus 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 an unnaturally ahgned
octaword transaction will extend into the first three bytes of the remaining octaword

~The Master-port DMA Address register contains the address. for the command/address cycle of a
- VAXBL bus master-port transaction during a DMA operation. If the TIINCENA input is asserted
' during the transaction request, the lower 9-bits of the address are incremented by:16. For the next
‘master-port DMA transaction, this register contains the address of the next sequéntial octaword in
. VAXBI bus memory. When executing block DMA transfers, the increment feature eliminates the
: n;:ed of thc IT bus master to reload the DMA address before requesting the next VAXBI bus

trans aCthﬂ

The Master-port DMA Command reélster contains the VAXBI bus command for the command/
address cycle of a VAXBI bus mastet-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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31 : - 19 16 . 00
| IR N AR AR KR G O S B 1R iflr11|1!117'1f¥
- 24} ZEROS i - ZEROS : RAW
T 008 ol 102 S T O O Y O J.H,Huls:lr;arnu
5 . c
DMACOMMAND

woptegy

Fzgure 4= DC514 Master port DMA Command Regzster Format LG

During IT bus write operations to this register, only the bits asserted on data lines IID < 19:16 > are
written. The CBIC checks for corréét parity only on these lines so that the value o' IIP2 is &
calculation for the four command bxtﬁ The parity on the remzumng I1P3 and IIP< 1: ﬁ> hnes are
not significant.’

During II bus read operations of this register, bits 31:20 and 1‘5 00 are read as zeros. The CBIC
generates correct parity on lines IIP<3:0> for:the entire longword. j

The Master-port Next Page-frame Register (NPFR) holds the mapfor the next page. It is ptelcsaded
by the IT bus master with the highest address of the next physical page to be accessed difing a DMA
block move operationafter the DMA ‘address register has been incremented beyond a page
boundary. When the DMA address tegister reaches a page boundary, bits 31:09 of the NPFR are.
transferred to the Master- -port DMA, address register bits 31:09. This feature can increase the data
throughput during block DMA transactions. Instead of halting while waiting for a new map, VAXBI
bus transactions can continue for up to a page while the II bus master fetches and k)aé.s the next
map, via transactions through the master-port map. Bits 08:00 of this register are not transferred.

During IT bus write opérations to this register, the information on ddta linés D < 08: 00> is fiot
written: The CBIC checks for correct parity on lines TIDY & 31 09 > and the pamy is' mdlcated on
lines TIP < 34> ' The T¥PO ling value is not' sigmﬁcant ¥

Durmg It bus read operations bits 08: 100 of this regxste ¥ are :read as':
cortect parity for the entire longword on lines IP<3:0> .

'rcsfs. Thie CBIC gé‘nemtés .

One master-port valid-bit register is assigned to each of the exght mastexj-port data registers in the'_‘
DBE. Figure 5 shows the master-port valid-bit ¢ regxsmr férmat ;. Blts 19 throu '
bit information related to each byte of data.” o o

31 19 18 00
lr1llfl!rir1[{'1{!57111111!!11
H ZEROS ZEROS i 3ul
ltklttlL]ll’1"!“~f“11[i~111[111!l11‘;
4 Y
A i LG A
VAuDBth s

Figure5 = DC5J4 Mczsfer»paﬁ Valzdsbzt RegzsterFormm ;

Valid bits aré set when data is writtén‘ into. byt’e 'locatiﬂﬁé in thé*da»ta register if the byte mask input

IIBM < 3:0> thiit corresponds to the data location indicates that the data is valid. Table 6 lists the
byte locations and their corresponding valid bits.
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“Table 6+ DC514 Master-port Valid-bit Reglster Assignments
Master-port A Valid- bit Master-port B Valid- bxt
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
04 107:00- 5C 16 14 07:00 6C 16
15:08 17 15:08 - 17
23:16 18 23:16 18
2316 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
0C 07:00 64 16 1C 07:00 74 16
: 1 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 cycle of a VAXBI bus
UWMCI or WMCI write transaction. The valid bits are accessible 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 longword data reglster a mask/status

register, an address register, and a command register as shown in Figure 6.

HAH<6:0>

28
2C
30

34

2-120

1D<31:00>
a1 00
MASTER - PORT MAP DATA REGISTER R/W
MASTER- PORT MAP MASK/STATUS REGISTER W
MASTER=PORT MAP ADDRESS REGISTER RAW
. MASTER= PORT MAP COMMAND REGISTER RAW
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 write mascer—pmt map
transactions. : ;

The Master-port Map Masletatus register contains mask mformanon durmg 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 thistegister
are preloaded by the II bus master with the 4-bit mask associated with the data in the master-port
DMA data register. During II bus write operations to:this register, only the information on data
lines IID < 19:16 > is written. The CBIC checks for correct parity on data HD<19:16> and the
mask bit parlty 13 1nd1cated on lme HPZ The panty o hnes HP < 3 1 0 > is not mgmﬁcant

at [ 1 T - i s e DO

T T T T T TITTITY T TITTT T T T 17T 0

2c ZEROS ZEROS RW

lllultntl 0 W o O I
MASK/STATUS BITS

Figure 7+ DC514 Master-port Map Mask/Status Register Format

Following a VAXBI bus map read transaction to,the master port, bits < 19:16 > contain, the 4-bit:
read status code for the data i in the master-port DMA data regis During ] I bus read operation of
this register, blts 31:20 and 15:00 are read as zeros. The pamy £nr.the entire kmgword s mdxcatad
by t the CBIC on lines IIP<3:0>,

The Master—port Map Address neg:tster pmwdes the address &m: the ctammandfaﬂdress cycle of a
VAXBI bus master-port transaction during amap port operation. If the HINCENAinput is asserted:
during the transaction request, bits-08:00 of the address are incremented by a count of 4. For the
next mastet-port map transaction; thisregister contain the address of the next sequential longword
in VAXBI bus memory, This feature eliminates the need of ithe 11 bus master to: reload ahe map
address before requesting the next transaction.

The Master-port Map Command register provides the VAXBI bus command fmr the eommand/
address cycle of a VAXBI bus master-port transaction during:a map operation: The register format
is shown in Figure 8. Bits 19:16 of tbxs reg;ster cemam thc: comandsﬁﬂformamon‘ sl il ,

31 19 16 Q0
TT T VP T T T rTTT FTT 1TVt TTrTyrrrryrrrri
34 ZEROS ZEROS R/W
LII!IIIIJIIJJILi!l‘llll;llltll
‘MAPC@MMAND

Fzgzwe 8« DC514 Master-port Map Command.- RegzxterFoﬂﬂat

During II bus write operations to this register, only the information on.data lines IID < 19:16 > is
written. The CBIC checks this information for correct parity and the parity of the four command
bits is indicated on line ITP2. The parity on the IIP3 and IIP < 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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Slave-port Registers ' :
The Slave-port registers, shown in Figure 9, are used to respond to slave-port interface transactions.’

UAH<6:0> : 11D<31:00>

. BT ‘ o
w0l : SLAVE PORT DATA REGISTER RAW
444 N . SLAVE PORT MASK REGISTER ot R
4c SLAVE PORT STATUS REGISTER RW
50 " SLAVE PORT ADDRESS REGISTER ' R
54 C SLAVE PORT COMMAND REGISTER ' k B

Figure 9 « DC514 Slave-por: Registers

The Slave-port Data register stores one longword of data during read ‘or write slave-port
transactions. The VAXBI bus transaction in process are normally extended. When this register is
accessed from the II bus, the VAXBI bus transactions’ are terminated. Dutirig slave read
transactions, the extension of the transaction provides time for the IT bus master to read the slave-
portcommand and addressregisters, to access local memory for the required read data, and to write
the data into the slave-port data register. 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 being read by the II bus master. This register:
should be accessed by the IT bus master as soon as possible to prevent an excessive extension of the
VAXBI bus transactions.

The Slave-port Mask register, shown in Figure 10, contains the mask bits associated with the data
in the Slave-port Data register. After receiving a UWMCI and WMCI VAXBI bus write transactions
to the the slave port, bits 19:16 of this register contain a 4-bit write 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 CBIC generates correct parity for the entire longword on lines
IIP<3:0>.

o

. [T e % o . . . 00

rrrrrTrTrrrd IR rrrr e rrTrrTroeorerT
44 ZEROS ZEROS R
N T O T T Y I | Lt | U U O S Y O T I o s 1
\_._Y._..J
MASK BITS

 Figure 10~ DC514 Slave-port Mask Register Format
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The Slave-port Status register contains the status information in the Slave-port data register during
VAXBI bus slave port read transactions. The status information is preloaded by the IT bus master in
bits: 19:16-as shown in Figure 11. During II bus write operations to this registét, only the
information on data lines IID < 19:16> is written. The CBIC checks fot correct parity only on
these lines and indicates the parity on line IIP2. Parity bits I[P3 and 1IP < 3:0> are not significant:

A read response code must be written to this register by the I I bus master ai the read respense code

changes from the previous slave read transaction. RO G
at 19 18 00
LN 0 O 0
4c ZERQS . ‘ZEROS .. . R/W
llltlitlllllll!Illllillllilll
STATUS BITS

 Figure 11 = DC514 Slave-port Status Register Format -

The Slave port Adciress register stores the address from the command/address cyde of VAXBI bus
slave-port transaction.

The Slave-port Command register stores the command for the cnmmandjaddtess cy e;of a VAXBI
bus slave-port transaction. The command is stored in bits 19;16 as shown in Figure 12. During II

bus read operations to this register, bits 31:20-and 15:00-are read as zeros. The CBIC generates
correct parity for the entire longword on lines ITP < 3:0> .

3 : o 19t gl T e s e O
T T T T lllIYllilll]f?l
54 | ... ZEROS . ZERQS . . R .
l;ltilltl;;j*pLllxiuttlxxL;Lw

 Negmitd T el i Grlt e
CQMMAND i : :

T igrire - DC514 Slave por;‘ Commazzd Regmerf e

hR

Evem: and CBIC (}onttol and Stal:us Rc:gxsters .
The CBIC contains an Event Status Register, an Event Status Mask Regtster and a Comml and
Stams Reglster shawn in F1gure 13 :

f

st | EVENTSTATUSREGISTER = S R
| o ,EVENTsTATus MASK REGISTER . o ok N W
] comgqg'@b’sm'us HEGISTER RRxw

Figure 13 « DC514 Event and CBIC Control and Status Regzsters
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The Event Status Register (ESR) stores the first unmasked event code to be generated since the
tegister was previous read. When the event code is received, the TTESTAL 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 TIESTAT will remnain 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 be set and will assert the ITESTAT output. One bit in the ESR is
assigned to each event code that can be generated on the event code lines ITEV < 4:0> . Figure 14
shows the register format.

313029282726252423222120191817 1615141312 11100908 0706050403 020100

LlTlIllll[!!l(]l‘ll!lllll\ll[lllJ
LEGEND
rlI|||llll(lLJthllilllllllil1|ll
LEGEND
[ee] MASTER TRANSMIT CHECK ERROR 16 EXTERNAL VECTOR SELECTED; LEVEL 7
o1 BAD PARITY RECEIVED IN MASTER TRANSACTION 17 EXTERNAL VECTOR SELECTED, LEVEL 6
02 RETRY TIMEQUT 18 EXTERNAL VECTOR SELECTED, LEVEL §
03 ILLEGAL CNF RECEIVED 8Y MASTER FPORT IN DATA CYCLE 19 EXTERNAL VECTOR SELECTED, LEVEL 4
Q4 BAD PARITY RECEIVED 20 IDENT ARB LOST
05 NO ACK CNF RECEIVED FOR MASTER PORT COMMAND 21 ACK CNF RECEIVED FOR ERROR VECTOR
(o] ILLEGAL CNF RECEIVED FOR MASTER PORT COMMAND 22 NO ACK OR ILLEGAL CNF RECEIVED FOR FORCE-BIT IPINTR/STOP COMMAND
07 READ DATA SUBSTITUTE OR RESERVED STATUS CODE RECEIVED 23 NOACK OR ILLEGAL CNF RECEIVED FOR INTR COMMAND
08 ACK CNF RECEIVED FOR NON-ERROR VECTOR, LEVEL 4 24 ADVANCED RETRY CNF RECEIVED
039 ACK CNF RECEIVED FOR NON-ERROR VECTOR, LEVEL 5 | 25 INTERNAL REGISTER WRITTEN
10 ACK CNF RECEIVED FOR NON-ERROR VECTOR, LEVEL 6 26 RETRY CNF RECEIVED FOR MASTER PORT COMMAND
A ACK CNF RECEIVED FOR NON-ERROR VECTOR, LEVEL 7 27 SELF-TEST PASSED
12 BUS BSY ERROR 28 BUS TIMEQUT
13 ILLEGAL CNF RECEIVED FOR SLAVE DATA 29 ACK RECEIVED FOR SLAVE READ DATA
14 BAD PARITY RECEIVED DURING SLAVE TRANSACTION 30 MASTER PORT TRANSACTION COMPLETE
15 STALL TIMEQUT ON SLAVE TRANSACTION 3 BAD PARITY DETECTED STATUS

Figure 14 » DC514 Event Status Register Format

Reading the ESR clears the register for the next unmasked event code and deasserts the TIESTAT
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 TTESTAT 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 Bl interface. This parity is compared with the parity stored with
the byte when it was written by the IT 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 TTESTAT output will be asserted.

During 11 bus read operations to this register, the CBIC generatés the parity for the entire longword
on lines IP < 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 CBIC 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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'31302928273625242322212019181716 15 14 1312 11 100908 6706050403 020100

Lfll!l1ll1ll¥lill1¥l1||RI'|T|I'|VII

LEGEND
rJlJllI]l!.lli\\l\lll!\lil)llllii’]

. LEGEND | o

00 MﬁSTERTRN‘iﬁMn‘ CHECK ERROR

-0 BAD PARITY RECEWED IN MASTER TRANSACTION
02 RETRY TIMEOUT i
03 ILLEGAL CNF RECEIVED BY MASTER PORT IN DATACYCLE

Q4 BAD PARITY RECEIVED

05 NO ACK CNF RECEIVED FOR MASTER COM MAND
Fos

08  ACK CNF RECEIVED FOR NON-ERROR VECTOR, LEVEL 4

09 ACK CNF RECEIVED FOR NON-ERROR VECTOR, LEVEL'S
18- ACK CNF RECEIVED FOR NON-ERROR VECTOR LEVEL'S
11 . ACKCNF REC&NED&OR NON ERF&OB ‘VECTOQ LEVEL 7

12+~ BUS BSY ERROR e

13 ILLEGAL CNE RECEIVED FOR SLAVE DATA
14" BADPARITY RECEIVED DURING SLAVE TRANSACTION
15 STALL TIMEOUT ON SLAVE TRANSACTION

EXTERNAL VECYOR SELECTEO Lﬁ‘véii 7
EXTEANAL VECTOR: QELECW’ EVEL S ¢

ED,
: Emeam vamonsswcrm LEvEL 4

IDENT AR
ACK CNF nécsxvsﬁ FOR ERROR VECTOR

NG ACK OR ILLEGAL CNE RE! r;vgamsmﬁmnmmfmpcommmn -

ND ACK ORILLEGAL CNF necavm FOR INTR COMMAND

. ADMANGED RETRY.CNF. B'EfrEWE Lt

INTERNAL REGISTER

RETRY CNF RECEIVED FOR MASTEH PORT cammnn
SELF-TESTPASSED .
prefiril mn SLAVE m&«n piTA

A xnwﬂvea L :
CMC ‘mmsmnw Cﬂ&ﬂPL&‘TE

NO E’VENT ;

Py

. »‘Figare“lj-DC514’~E13e;¢itStatusMas“kfRegister'quaf

reg1ster bits 25:00 are read as zeros. The CBIC generates pan‘ g%
The. regxster format is shown in Flgure 16. Tahle 7 deserlbes the blt functmns

31 2423 16,15 0807, . . . - 00
3o C o U UBVENT STATUS REGISTER 0 - e L
481 - EVENTSTATUSMASK REGISTER oo | R

78| cBICESR zertos ' U roRw
v Lol - - i } 3 ik
31, 28 S 1B 15 0807 00
3t % 16 15 L .00
' ¥ :
78 ZEROS R, R/W
| [— scsvmc - : \
t 'EVSYNC
' L oms
- MAc : g
cDTSC

Fi zgum 16 DC514 Control and Status Regzster Fommt
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Table 7+ DC514 Control and Status Register Description

Bit Function

31 CDTSC (CBIC driver three-state control)—Not set during normal operation: This
function is used during in-¢ircuit and production testing. When this bit is set, the II bus
drivers and the BIBROKE output ‘become a high-impedance.

30 - TMC (Tarbo mode contml)—Enables the VAXBI bus drivers to operate w1th 100
nanosecond bus cycles instead of the normal 200 nanesecond bus cycles. \

29 MAC (Master abort control)—When set, a master abort condition is récognized 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 VAXBI bus. When cleared, 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 CBIC regenerates valid parity to be
( ,passed to the VAXBI bus, This blt does not affect operation of the bad pdrlty detected bit
_inthe ESR. Although vahd parity is passed to the VAXBI bus in internal parity mode the

' cr1g1na] parity errors are detected and recorded in the ESR when the bad panty dctected\

. bit is not masked by the ESMR.

27 EVSYNC (Event synchromzanon)-»—When cleared thls b1t synchronizes the

MMEV<4.0> outputs with the IICLKA and IICLKB clock signals. The TTEV <4:0>
outputs may be asserted for one or more IICLKA 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 VAXBI bus event codes when the IT bus clock timing is 51gmf1car1tly slower than
the VAXBI bus clock timing. ~

26 SCSYN L (Slave control synchronization)—When cleared this bit synchronizes the TISEL
and TISTOP outputs the IICLKA and IICLKB clock signals. The TISEL and TISTOP signals
may be asserted for one or more IICLKA cycles depending on the difference of the
frequency between the 1I bus clocks and the VAXBI bus clocks. When this bit is set,
external synchronization is requited by the user. This mode may be selected to prevent
missing slave selection notification when the II bus clock tlmmg is significantly slower
than the VAXBLbus clock ummg

25:00 Reserved and cleared to zero.

The Valid Bit Clear-on-read Registet, shown in Figure 17, is used to clear the information in the
Master-port Valid-bit registers in the DBE. 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 CBIC that are associated with
DMA port functionality including the internal octaword buffer pointer to the first 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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a 2423 1815 0807 sl g sl HEIAY
LIS AL . N O I 5 0 0 O ) 0 s O
7C. {ZEROS) R
BN A A S SR A U O S G 0 N P U O U E Y B A A
Fz'gm‘él?- DC514 'Vézlid‘Bit C}ear—bh«ieddﬁégister‘Fomézt"‘ LS :

longword on the IIP < 3 O > lmes

Functional Oy S S et
This section provxdes funcnonai mformatlcm related o 'the: i&g&emtmn of the CBIC Refer to the E
VAXBI. Systems: Refemnce Manual for detaﬂed mformatwn of- the VAXB bus’ aﬂd assocaatcd

interfaces.. o i : sl St et bt dahy sns

Master-port Funetions : - = ‘ (o ‘ B

If a Retry confirmation- code is ret:mved ﬁdurmg a map or ilMA read m‘ wtite transaction’ fmm a
VAXBI bus master, the CBIC will retry the transaction until ¥ is suctessfully completed: If the retry ?
counter in"the CBIC times-out before the transaction has been completed, the CBIC will |
discontinue the retry attempt and will set the retry t fime-out (R1 TO! i) bit 20'in the Bus Ermr register. i
An error interrupt is then initiated"if enabled 4nd a RETRY time-out évent code is generated if
enabled. o 7 i

If a master-port transaction is retried, no new II bus master-port transactiofi requests dre honored
until either the master-port transaction has been completed-or a retry time-out occurs. If 3 DMA
master-port transaction is retried, the data in the octaword buffer being used as the source for the
transaction must not be changed. ‘

A retry transaction will be aborted by a VAXBI bus Stop transaction that’ sélet:%s the retrymg CBIC‘
asa recemng save or wh@n the master abort b1t 29 in the CBIC CSR‘IS se’t e

sV e L i

S}ave-meuncnm SO T , s sl
During a VAXBTbus slave-port read transaction where the CEIC is the selected asa siave, the CBIC ,
extends the transaction until the TE bus master ‘can‘read the slaﬁe'port address register in the DBF |
and write the correct informationi‘to the; siaveaport dﬁta anﬁ status reg;s*ters The slave-port data

register should be the last register accessed. . ¥ ‘

The CBIC is limited to a maximum cycle extension of elght VAXBI ’bus 'stail cycl%‘s The II bus slave
must respond-with the read" data’and “must read thex Siz%@peﬁ Da“ta Tegﬁter “within 1
microseconds after the TISEL signal is asseeted: :

; h

When two write transactions to slave-port registers “fhﬂpfoxiriﬁt‘v”t other, the’ datah
written by the first transaction may be overwritten by ‘the 'data from the second transaction. To
prevent this condition; the CBIC extends the data eycle'of the first transaction by lésumg stall cycles 4
until the 11 bus'slave can access these regxsters The last reglster o be "ccessed by the 11 bus slave’ '
should be the slav@*port &ata mgmer. SR EEE B, T :

5
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VAXBI Bus Transactions
The following ar¢ VAXBI bus limitations and considerations:

= 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 transaction and performs the following actions:

1. Deasserts the BINOARB signal if a pending master state is aborted.

2. Sets the INIT bit 13 in the VAXBI Bus Control and Status Register (VAXBICSR)

3. Removes all current transaction requests at the II bus interface. -

4. Ignores all subsequent VAXBI bus transaction requests at the II bus interface caused by
asserting the TIRQO line by the II bus master and sets the INIT bit 13 in the VAXBICSR.
Subsequent loopback transaction requests presented at the II bus interface caused by the

-assertion of the TTRQT by the I1 bus master are processed normally,

5. Resets the master and slave sequencers of the CBIC. As a result of this action, the master port
interface that send a Stop transaction to its own slave-port intetface 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 exists, the Retry counter, and the HEIE bit
7 and SEIE bit 6 in the VAXBICSR. S

Clearmg the STOPEN bit 13 in the BCICSR suppresses the generatlon of the TISEL and TISTOP
outputs. The CBIC does not perform the initialization previously described.

Diagnostic Features

The CBIC contains diagnostic features to-ensute rehable operation and to fac1htate maintenance
including self-test programs, parity generation, and a diagnostic mode. * ‘ :

Self-test and Initialization - . : :

The CBIC performs a self-test c:operamon durmg the powerup sequence and as part of a node reset
sequence, During either sequence the self-test begins after the IDCLO input is deasserted. During
the powerup self-test, the BINOARRE signal is held asserted to prevent bus activity. Duringa node
reset self-test, the BINOARB signal remains deasserted. In the cycle following successful comple-
tion-of self-test, the CBIC transfers the self-test passed event code and sets the Self-Test Status
(STS) 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: the self-test is not

completed in this time, a timer terminates the self-test after approximately 2.5 million cycles (500
milliseconds) and dlsables the VAXBI bus drivers. ‘

The II bus master can determine the result of the self-test operation by waiting for the self test

passed event, code to be received ot 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 VAXBI bus

drivers. If self-test fails, the STS bit is cleared, the VAXBI bus drivers remain disabled, anid a VAXBI

bus transaction from this node cannot be successfully completed. A loopback transaction that does

not use the VAXBI 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 BIIC generatesand checks odd parity. A parity bit is generated fcreach byte of datain  the DBF
including 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 CBIC control logic as it services
the B interface during a VAXBI bus transaction. This parity is compared with the parity bit stored
with that byte when it was written by the Il bus master ot slave to the DBE. 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 CBIC CSR deterrmnes whlch panty bit is passed when
moving data from the DBF to the VAXBI interface. When set, mterna] parity mode is selected and
the CBIC regenerates good parity. When cleared, user parity. mode is selected and parity errors
from the 11 bus or from the DBF are passed to the VAXBI bus. Any write transactions to memory in
progress when a parity error is detected will be aborted. The PMS bit should be set if parity is not
implemented in the user’s adapter. The CBIC would then generate ‘good parity to be passed to the
VAXBI bus regardless of the parity prevmusly detected. The 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 wiitten to the DBF by the CBIC when sexvmmg the VAXBI interface, pantv is
generated and compared with the parity bit generated by the VAXBI interface for that longword.
When the parityis different and bit 00 i the ESMR is not set, the bad parity detected bit (bit 31 in
the ESR) is set and the TIESTAT signal is asserted.

Diagnostic Mode

The CBIC implements a subset of the diagnostic mode used in the BIIC. Refer to the VAXBI System
Reference Manual for detailed BIIC information. This mode can be used to develop bus testers and
other diagnostic equipment to facilitate the testing of the CBIC and provide more flexible access to
the VAXBI bus.

The CBIC implements one of the two BIIC transparent modes. The 1T bus signals are reassigned for
correspondence between the VAXBI bus signals and II bus signals as.shown in Table 8.

Table 8 - DC514 VAXBI Bus and II Bus Slgnal Correspondence

II Bus Signal State ~ VAXBI Bus Signal
IID < 31:00> inverted ' - BID<3L00>
IIP<3:0> inverted BII<31:00>
IIBMO inverted BIP

TEVD , - not inverted - BICNFO

IEVI not inverted BICNF1

TEV2 not inverted BICNFZ2

TEV3 not Inverted BINOARB

TEVE not Inverted BIBUSY
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In transparent mode, the user’s interface transfers data on the IID, IIB BM, and EV lines
synchronously with the VAXBI bus clock signals, The CBIC asserts the dita on the VAXBI bus. The
diagnostic mode code must not be transferred on lines ITRQ < 1:0> until the self-test has been
completed. The diagnostic mode control signals TTRQ < :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 bxt 08
of the CBIC CSR is set, the II bus drivers, except the ITACLO and IIDCLO outputs become a high
1mpedance This bit must not be set during normal operation.

Powerup Operation

During powerup operations, the CBIC asynchronously asserts the TIDCLO output after the the
BIDCLO input is asserted and all VAXBI bus drivers are disabled. During the last cycle in which the
TIDCLO output is asserted, the CBIC loads the device register with data from the IID < 31:00>
lines and loads the node ID field in the VAXBICSR with data from ITP < 3:0> , The TIDCLO output
is used to transfer this data. Internal pullup circuits will set the IID<31: 00> lines to a high-
1mpedance state at this time. This feature can minimize the number of signals to 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 ITP < 3:0> while TTDCLO is asserted If no
other data is provided, the CBIC will load all ones into the device register which can then be loaded
with data during node mltxahzatmn by a normal write-type transaction.

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

Transaction Timing Sequences
The transaction and control timing sequences of the CBIC 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 for the electrlcal values are as follows unless otherwise
specified.

» Junction temperature (T}): 0°C to 125°C
)}

= Power supply voltage (Vo): 4.75V105.25V

Mechanical Configuration
The physical dimensions of the DC514 133 -pin Pin Grid Array (PGA) package are shown in
the Appendix .

5 ¢
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Absolute Maximum Ratings : ;
Stresses greater than absolute maximum ratmgs may permanendv damage the device. Exposure to
absolute maximum rating conditions for extended periods may affect device reliability.

» Pinvoltages: -1.5 V1o 7.0V

= Operating junction temperature (T)): 0°C to 125°C

= Storage temperature (Ts): ~55°C to 125°C

= Ambient temperature opetating range (T,): 0°C'to 70°C

= Package dissipation: 2.5 W* ..

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

dc Electrical Characteristics
Table 9 lists the dc electrical parameters for the mput and output pins of the CBIC

Table 9 - DC514 dc Input and ()utput Parameters

P

Symbol Parameter Requirements Unit  Test Conditions
; . Min.  Max, ; ' .
111, Input current - 420 HA 0<V, <525 A%
0< V<525 V
I, Input current - -0.25 mA V,=2.4 V! ‘
ITADCLO asserted =10 — mA - Vi=0.5V" f
Mly  Highdevel output L400 — uA Vour=1I Vo
current except TADCLO ; , o ;
ITADCLO only Co-5.4 — mA o Veurr=II Vou
s Low-level output . : 40— 0 omA - Vage=11 Vog, E ‘ {
“current except TADCLO o0 0 2 G \
ITADCIO only, power off 100 e A V=TIV ‘ ‘
e L V=0V
v, Low-level input ‘ ‘ -1.0 0.8 \ L
- voltage ‘ I -
IV, . Highlevelinput - o 020 0 e Voo
voltage except BITIME , ST
BITIME only ; 2.4 _— V.
II Vou High-level output 2.7 - SV o= 1oy
voltage
IV, Low-level output — 0.5 v Towr=11 1,
voltage
11 Ios Short-circuit output — -150 mA 2
current
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Symbol Parameter Requirements Unit ++ Test Conditions
: T O ‘Min, Max, SEE '
I I, High-impedance leakage — +20 pA
current
1Ce Pin capacitance _ 10 pF 0 < Vo < Ve
BI ] Input current -270 30 A 0 < Vi < Vi
BIL,, Leakage current — 20 pA 0 <V < Vg
BI I, Low-level output -2t — mA - Vour=BI Vo,
: current , :
BIV,  Low-level output _— 0.6 \Y Tour=BI 1y
voltage
BI Vo  High-level output 2.3 3.5 \%
voltage
BIVy  High-level input 1.95 — \Y
voltage
Bl Vyny High-level hysteresis 145 — \Y% >
voltage .
BIV, Low-level input -1.0 1.1 \Y
voltage ‘
BI Vi  Low-level hysteresis _— 1.4 \Y 3
voltage : ; i
BIC,,  Inputfoutput pin — 6.0 pF Vie=2.5V!
capacitance ’
Tce Power supply current — 300 mA " Vee=525V

"While TTADCLO is asserted, IID=< 31:00 > and IIP < 3:0> are internally pulled up and can source
a minimum of 250 uA at 2.4 V. The user’s interface logic must sink a minimum of 1.0 mA at 0.5V
to drive these lines low while TTADCLO is asserted.

*Not more than one output should be short circuited at a time and the duratlon of the short should
not exceed 1.0 second.

*For BI Vyyuy, the CBIC does not detect a change in input state of the hysteresis voltage even if the

input voltage drops to BI Vyyy following the application of BI Vyyy.

For BI V4, the CBIC does not detect a change in input state even if the input voltage rises to BI
V,uy following the application of of BI V .

“The device under test must be poweredup during this test and BIDCLO should be asserted at all
times, except when measuring C,, for BIDCLO.
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ac Electrical Characteristics

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.

WRITE ADDRESS WRITE DATA NEXT ADDRESS
SUBCYCLE SUBCYCLE 3 SUBCYCLE
(REQUEST) - {GRANT) {REQUEST)

IICLKB

NCLKA

HAH<6:0>
HBM<3:0>

ID<31:00>
11P<3:0>

IIDEN

tRWS ~ :

, —  |e—tRwH G |

IIRWEN \ !
{CAS ! e—— 1ICAH %

s\

Figure 18 « DC514 II Bus Write Transaction Timing . !
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READ ADDRESS READ DATA
SUBCYCLE . :* |  SUBCYCLE.

{REQUEST) {GRANT)

HAH<6:0>

VAXBI DC514

NEXT ADDRESS'
SUBCYCLE.
(REQUEST)’

HBM<3:0> -

IIRWEN

HCS

IIDEN

1D<31:00>

e (DA

HpP<3:0>

Figure 19 » DC514 11 Bus Read Transaction Timing

to
tMCS—]
et tMCH
HRQ<1:0> '
IMCS ~
— tMCH
IINCENA
IMCS
e tMCH
1IDMAEN

Figure 20 = DC514 Master-port Control Signal Timing

2-134 For Interna

1 Use Only




HAHX6:0>
HBM<3:0>

1ID<31:00>
IP<3:0>

Tics

{IDEN

NRWEN

HDMAEN

WINCENA

HRO<1:0>

HHEV<4:0>

TESTAT,
UBSTA

HSEL,” ™

TWSTOP ;
[SYNCHRONIZE

WEv<aos
(SYNCHRONIZED)

WRITE * * | WRITE
caiC CBIC .
~.ADDRESS. . | ADDRESS .- | - REQUES'
TRANS-

30 34
{ADDRESS) | (COMMAND) ACTION

WAIT

o FOR " PR
TRANSACTION TO

COMPLETE

By

cBIE. v s

28
(DATA)

. (READ
STATUS)

WAIT
... -FOR - . ;
TRANSACTION TO

COMPLETE

READ
CBIC
-4 ADDRESS

(DATA)

-

N

/"
Y
N/

Mce

Figure 22 » DC514 Master-port Map (CBIC as Master) VAXBI Bus Read Read Transaction Timing
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WRITE WRITE WRITE WRITE WRITE WRITE
CBIC CBIC CBIC CBIC WAIT cBIC CBIC WAIT
ADDRESS ADDRESS ADDRESS ADDRESS FOR ADDRESS ADDRESS FOR
28 2C TRANSACTION TO 28 TRANSACTION TO
{ADDRESS} | (COMMAND) {DATA) (MASK) COMPLETE (DATA) {MASK) COMPLETE
HIAH <6:0> i
HBM<3:0> 7

HD<31:00>
HP<3:0>

ncs

1IDEN

¢G0T
¢G0T

HRWEN

Or , &
N/ /]
T\ A4

—/]

—
™~
~
™
e
™~
=
S

NIDMAEN

HINCENA

1IRQ<1:0> . ) )
—— » (€D el

E

AU CcCol

. Figure 23 » DC514 Master-port Map (CBIC as Master) VAXBI Bus Write Transaction Timing
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READ gg;;o
CBIC J
WRITE DDRE
WRITE CBIC ) ADDRESS | peap READ SEDR'ESS READ
CBIC ADDRESS 5 (DATA 1) | CBIC caic . (DATA 4) | CBIC
ADDRESS | 24 WAIT FOR DMA ADDRESS | ADORESS WAIT FOR DMA ADDRESS
20 {com- | REQUEST TRANSACTION 1 REQUEST | 04 08 | TRANSACTION 2 REQUEST | 10
(ADDRESS)| MAND) | 3 TO COMPLETE 2 (DATA 2] | [DATA 3) TO COMPLETE . 3 (DATA 1)
HAH<6:0> /N ) . _ ) ' :
IBM<3:0> W2 ; " ”

1ID<31:00>
1P<3:0>

(O—
/]

HRWEN

HDMAEN

HINCENA

N

ot
C

_/
n‘Ru«u:m '. - ’ )

= R C €

gj

HEV<4:0>

Figure 24 » DC514 Master-port DMA (CBIC as Master) VAXBI Bes Read Transaction lr'imifa?gi
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BAR<6:0>
1BM<3:0>

HD<31:002
HP<3(0>

$8%388%
zz 90635
Sy m ™
. w
@

s

HDEN

i

-

HRWEN

O—
—O-
\va

-V
\_—g

0~
/|

S <

Preliminary

WRITE
CBIC
) . | aDDResS

WRITE WRITE " | WRITE oc WRITE WRITE
CBIC CBIC CBIC (DATA4) | CBIC , .| CBIC
ADDRESS | ADDRESS | ADORESS .| ADDRESS | ADDRESS
00 o 08 REQUEST | 10~ . | 14
(DATA'1) | (DATA2) | (DATA 3) (DATA 1) | (DATA 2

O—
O

TV
/]

el

-V
\_—vl

<

O
®

n
NSNS
N/

VAXBI DC514

WRITE
CBIC
ADDRESS
WRITE C
cBic : (DATA 4}
ADDRESS WAIT FOR DMA
TRANSACTION 1 REQUEST
(DATA 3} TO COMPLETE 2

Y%
\_—ve
/

HDOMAEN
ITNCENA \._.._.../
{
#1RQ<1:0> @ ) REQ
|
i
WEV<4:0>. + mcp

Figure 25 » DC514 Master-part DMA (CBIC as Master) VAXBI Bus Write Transaction Timing

READ READ
i CBIC CBIC
ADDRESS ADDRESS WAIT FOR
SLAVE PORT 5 4 TRANSACTION TO COMPLETE
SELECTION (ADDRESS) | (COMMAND) COMPLETE TRANSACTION
HAH<B:0> N\ N
1eM<3:0> A / A /
< > \ \
e (@ ,
T N\ /
TIDEN \ A / \ VAR /
HRWEN
Sl " Y/ /(
Figure 26 » DC514 Slave-port (CBIC as Slave) VAXBI Bus Read Transaction Timing
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READ READ WRITE
CBIC CBIC WRITE CBIC
ADDRESS ADDRESS [o1:1103 ADDRESS
SLAVE PORT 50 54 ADDRESS a0 COMPLETE
SELECTION {ADDRESS) [COMMAND} ac {DATA) TRANSACTION
IAH<E:0> Jh——-\ H /L._.\‘ i
HBM < 3:0> \’-_j . \_J
B3 L O -
el /T \/ \_/
IRWEN \ / AN /
Figure 27 » DC514 Slave-port (CBIC as Slave) VAXBI Bus Write Transaction Timing
Table 10 » DC514 ac Timing Parameters
Symbol  Definition Requirements (ns)
trcy IICLKB clock period 24 DC
tice Clock pulse width high or low 8.0 —
tips IICLKB setup time to [ICLKB (t,) 5.0 —
tipl IICLKA hold time from IICLKB (t,) 5.0 —
tast IT bus address setup time to IICLKB (t,) 0 —
tamr II bus address hold time to IICLKB (t,) 10 —
tost 11 bus data setup time to IICLKB (t,) ticy —
tosr II bus data hold time to IICLKB (t,) 0 —_
trws IIRWEN setup time to IICLKB (t,) 15 —
trwn IIRWEN hold time to IICLKB (t,) 10 —
teas TICS setup time from IICLKB (t,) 15 —_
tean IICS hold time from IICLKB (t,) 10 —
toes IIDEN setup time to IHCLKB (t,) ticy —
tops TIDEN hold time to IICLKB (t,) 0 —
trpa Read data access time from IICLKB (t,) — ticp + 35
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Symbol  Definition ~ Requirements (ns)
, : ‘ Min Max.
tovn Data valid delay time from Tffie‘ﬁ assertion : - 25
toon Data deassertion time from IIDEN deassertion —_ 15
tacs Master-port control setup time to IICLKB (toj R tiey + 15 —
tren .. Master-port control hold time to IICLKB (t,) 0 —
‘ tsor Status output delay time from IICLKB (t,) — 15
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Appendix—Mechanical Specifications

Figure A.1 shows the cerquad surfacemount package configuration and dimensions. Figure A.2

shows the PGA (pin-grid-array) package configuration and dimensions.
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Figure A.1 = Cerguiad Surfacemount Package Configuration and Dimensions
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"Key pin is rxonelettfcrual3 and is for ahgnment on type B chlps only.

Pin A1 is indicated by a protrusion on the standoff collar.

*Standoff pins are positioned at the four exterior cornefs. of the 132- -pin PGA and at the four
interior corners of the 72-pin PGA.

‘Capacitor pads not available on the B and BCI3 PGA versions.

Type* Pins Dimensions
A B C D E F G H J- K

72 117 10 01 005 016 01 036 0145 0.88 017 .

B 132 14 13 01 NA NA NA NA NA NA 018
M, IE, F 132 14 13 012 005 012 012 035 033 074 0.8

BCI3 o132 14 13 012 N/A N/A, NJA N/A NA NA 018 .
*Pickage Identification: ’ '

‘Type B=VAXBI bus BCAI and BIIC <hips
~ M=V-11 M chip
I/E=V-11 I/E chip
F=V:11 Fchip ¢ :
BCI3 = VAXBI bus BCI3 chxp

Figure A.2 « PGA Package Configuration and Dimensions
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