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This guide provides the hardware and software designer with detailed information on the
Cypress Semiconductor VIC068A VMEDbus Interface Controller and the VAC068A VME-
bus Address Controller. It may also be used to provide detailed information regarding the
VICO068A for existing off-the-shelf VMEbus modules that utilize the VIC068A.

This document is not intended to instruct the reader on VMEbus standards and protocol.
First-time VMEbus designers and users requiring such information are encouraged to refer
to the VMEDbus specification (IEEE P1014).

Throughout this specification, specific conventions are used when referring to VMEbus sig-
nals, terms, and register bit and bit fields.

The terms High or H are used to specify actual >Vyy or >V levels. The terms Low
or L are used to specify actual <Vyp, or <Vgy levels. See Chapter 24 for DC specifica-
tions.

Active Low signals are followed by an asterisk (*).

Active High signals, clock signals, and address/data buses do not have an asterisk.
The terms assertion and deassertion are used to indicate the forcing of a signal to a partic-
ular state. Assertion means forcing a signal to its TRUE or active state. Deassertion re-
fers to forcing a signal to its FALSE or inactive state. These terms are used independent
of the actual voltage levels represented.

Address and data buses (or portions thereof) are referred to using a busf MSB:LSB] for-
mat. For example, the entire VMEbus data bus is referred to as D[31:0].

An individual bit of an address or data bus is referred to using a bus|bit] format. For ex-
ample, bit 0 of the local address bus is referred to as LA[0] or, where space was restric-
tive, LAO.

When referring to address and data buses with a user-specific limit, a “+” character is
used to indicate the limit. For example, to refer to the range from LA bit 0 to some user-
specified or unknown limit, the term LA[+:0]is used. LA bit 31 to a lower user-specified
or unknown limit is referred to as LA[31:+].

When referring to one or more related signals or registers containing numbers, the low-
ercase letter “i” is used to indicate the signal(s). For example, when referring to one or
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more of the VMEbus bus request signals (BR3*, BR2*, BR1*, and/or BR0*), the term
BRi* is used. When referring to the SSOCRO and/or the SS1ICRO register, the term
SSiCRO is used.

*  When referring to a specified group of signals ending in a number, a slash (/) is used to
separate the signals. For example, when referring to the SIZ1 and SIZ0 signals, the term
SIZ1/0 is used.

* Specific bits of a VIC068A register are referred to in a register[bit] format. Ranges of
bits are referred to in a register[upper:lower] format.

» Setting register bit or bits refers to writing a 1 (one) into the respective bits.

* Clearing register bit or bits refers to writing a 0 (zero) into the respective bits.

* The term module refers to a VMEDbus circuit board. Depending on the context, module
may or may not imply a VMEDbus circuit board that utilizes the VIC068A.

* The terms local or local side refer to CPU, memory, or other resources that connect to
the non-VMEDbus signals of the VIC068A.

* The terms master write and slave write both imply a VMEbus write operation where data
is transferred from a VMEbus master to a VMEbus slave. Master read and slave read
both imply VMEDbus read operations where data is transferred from a VMEbus slave
to a VMEbus master.

* All hexadecimal values are preceded by a dollar sign ($).

» The term byte is used to indicate 8 bits. The term word is used to indicate 16 bits. The
terms longword and Iword are used to indicate 32 bits.

* Theterm68Kisusedtoindicate amember of the Motorola CISC family of microproces-
sors (i.e., MC68000 through MC68040).

» All times specified (except for propagation delays) assume the VIC068A is operating
at 64 MHz (CLK64M = 64 MHz).

» The letter “T” is used to indicate CLK64M clock input period.

* The term rescinding is used to indicate a three-state output that is driven High before
it is three-stated. See section 12.4.

* Theletters “L’ and “H” are used to indicate a High or Low value driven by the VICO68A.
The numbers “1” and “0” are used to indicate a High or Low value driven fo the
VICO68A.

Section 1 contains information on VIC068A, Section 2 on VAC068A, and Section 3 contains
DC parameters and package information, which is common to both parts.

xii
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Description

The Cypress Semiconductor VMEbus Interface Controller, VIC068A, is a single, inte-
grated circuit designed to minimize the cost and board-area requirements of VMEbus
boards, while at the same time maximizing their performance. The VIC068A was designed
using Cypress’s high-performance standard cells on a 1-micron CMOS process. The
VIC068A provides all VMEbus system controller functions plus many other features that
simplify the development of VMEbus-based modules. The VIC068A utilizes Cypress’s pat-
ented and military-approved high-drive CMOS drivers. These CMOS drivers connect di-
rectly to the VMEbus signal pins.

The VIC068A was developed through the joint efforts of Cypress Semiconductor and the
VMEDbus Technology Consortium under the auspices of the VMEDbus International Trade
Association (VITA). Because of this cooperation, the VIC068A offers an implementation
that provides the broadest feature set and multi-vendor compatibility available on the mar-
ket.

A block diagram of the VIC068A is shown in Figure 1—1. A typical 68030 application is
shown in Figure 1—2.

Features Summary

The complete VMEDbus Interface Controller and Arbiter includes

¢ PRI, SGL, and RRS arbitration

* the capability to drive arbitration signals directly

* arbitration timeout timer

* VMEDbus timeout timer

¢ the capability to drive BGOUT*, IACK* daisy-chain

The complete VMEbus Master Interface includes

1-1
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e five release modes

* write posting

* indivisible cycle support

* deadlock detection

e fair requesting

* user-defined AM code generation

The complete VMEbus Slave Interface includes
* write posting

» configurable local access timing

* slave block transfer support

Interleaved Block Transfer support includes

* block transfers with local DMA

* programmable transfer length, burst length, interleave period, and access timing
* “dual-path” option

* local, module-based DMA support

The compete VMEbus, Local Interrupt Handler/Generator includes
* seven local interrupt signals

* seven VMEDbus interrupt signals

» seven-level local encoding

* error/status interrupts

» periodic “heartbeat” interrupt

Interprocessor Communication Support includes

» four global mailbox interrupts
* four module mailbox interrupts
» five mailbox registers

Other features include

* local DRAM refresh control
* local timeout timer
e  “turbo” mode

» programmable metastability delay

The VIC068A meets the IEEE VMEDbus Specification 1014 Rev C.1.

1-2



—_— _; CYPRESS Introduction to the VIC068A
—= & SEMICONDUCTOR

LAO - LA7 7 7777 AO1 - AO7
%
]
/]
;
Vi
LDO - LD7 % D00 - D07
2
Y
/]
V]
%
2
csr REGISTER JA
| SELECTION § %
%
ASIZ0*, ASIZ1* it ADDRESS 4
FC2, FC1 ¢ MODIFIER Eﬁ % INTERPROCESSOR
CODE f COMMUNICATIONS
REGISTERS AND
AMO — AM5 €— / SWITCHES
ADDRESS 7
MODIFIER DECODE 2
lo li $'F o % [&———— AcFaL*
% jé————— LIRQ1* - LIRQ7*
ror sve b Z HANDLER. § R
ICFSEL* SELECTION & ¥ LIACKO*
. : X+ IRQ1* — IRQ7*
LBG* — LOCAL BUS > A e
DEDLK* ¢ REQUESTER INTERRUPTER > ll:g&gm
DFI\M SYSCLK GLKeaM
DIVIDER >
REFRESH f P SYSCLK
SCON*
4“ )~ *
BUT @b BLOCK TRANSFER Ty oa BRe
CONTROL VMEbus 4% BGOOUT* - BG3OUT
ARBITER e _ BGaIN®
LOCAL BUS ||
TIMING — REQUESTER |—
CONTROL MWB*
ABEN* <€
LADO 4 K]
P )
L

oenos £ CONTROL
UWDENIN*
LWDEN:N' <+ LOGIC
SWDEN*

o m:m:mm

TIMEOUT le CONTROL SIGNAL L yMEbus RESET |€— iReseT*
TRANSFORMATION —» RESET*
le—| TIMEOUT| |LOGIC (&3 SYSRESET*

PAS*

Ds*
DSACK(0,1)*
LBERR*
HALT*

Figure 1—-1. VIC068A Block Diagram
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VMEDbus Signals

This chapter lists VMEbus-specified signals that are driven and received directly by the
VICO068A. For complete definitions and descriptions of these signals, refer to the VMEDbus
specification (IEEE 1014).

SYSRESET*

Input: Yes

Output: Yes, open collector
Drive: 64 mA

This is the VMEbus system reset signal. A Low level on this signal resets the internal logic
ofthe VIC068A and asserts the signals HALT* and RESET*. These signalsremain asserted
for a minimum of 200 ms. If the VIC068A is configured as VMEbus system controller, a Low
level on IRESET™ asserts SYSRESET* for a minimum of 200 ms.

ACFAIL*

Input: Yes
Output: No
Drive: None

This is the VMEbus AC fail signal. This signal should be driven by the VMEbus power mon-
itor (if installed). The VIC068A can be enabled to provide a local interrupt when this signal
is asserted.

SYSFAIL*

Input: Yes

Output: Yes, open collector
Drive: 64 mA

As an output, the SYSFAIL* signal is asserted when it detects that HALT* has been as-
serted for more than 4 ms by a source other than the VIC068A.

2—-1
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Figure 2—1. VIC068A Signal Diagram



iy

VIC068A Signal Descriptions

;

SEMICONDUCTOR

This signal is asserted by the VIC068A after a global reset. It may be masked by clearing
ICR6[6] or by setting ICR7[7]. The VIC068A can also be enabled to provide a local inter-
rupt on the assertion of this signal.

SYSCLK

Input: No

Output: Yes, three-state
Drive: 64 mA

This is the VMEbus system clock signal. This signal is driven by the VIC068A when confi-
gured as system controller (SCON* asserted). The output frequency is one-fourth the fre-
quency delivered to the VIC068A CLK64M signal. To deliver the required 16 MHz on this
signal, the VIC068A must run at 64 MHz. The VIC068A does not use this signal internally.

BR3* — BRO*

Input: Yes

Output: Yes, open collector
Drive: 64 mA

These are the VMEDbus Bus Request signals.

BG3IN* — BGOIN*

Input: Yes
Output: No
Drive: None

These are the VMEDbus daisy-chained Bus-Grant-In signals.

BG30UT* — BGOOUT*

Input: No
Output: Yes
Drive: 8§ mA

These are the VMEbus daisy-chained Bus-Grant-Out signals.

BBSY*

Input: Yes

Output: Yes, rescinding
Drive: 64 mA

This is the VMEbus Bus-Busy signal.
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BCLR*

Input: Yes

Output: Yes, three-state
Drive: 64 mA

This is the VMEbus Bus-Clear signal.

D7 - D0

Input: Yes

Output: Yes, three-state
Drive: 64 mA

These are the VMEbus low-order data lines.

A7 - A1

Input: Yes

Output: Yes, three-state
Drive 64 mA

These are the VMEbus low-order address lines.

AS*

Input: Yes

Output Yes, rescinding
Drive: 64 mA

This is the VMEbus Address Strobe signal.

DS1* — DSO*

Input: Yes

Output: Yes, rescinding
Drive: 64 mA

These are the VMEbus Data Strobe signals.

DTACK*

Input: Yes

Output: Yes, rescinding
. Drive: 64 mA

This is the VMEbus Data-Transfer-Acknowledge signal.

2-4
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BERR*

Input: Yes

Output: Yes, rescinding
Drive: 64 mA

This is the VMEbus Bus-Error signal.

WRITE#*

Input: Yes

Output: Yes, rescinding
Drive: 64 mA

This is the VMEbus Data-Direction signal.

LWORD#*

Input: Yes

Output: Yes, rescinding
Drive: 64 mA

This is the VMEbus Longword signal.

AMS5 — AMO

Input: Yes

Output: Yes, three-state
Drive: 64 mA

These are the VMEbus Address-Modifier signals.

TIACK*

Input: Yes

Output: Yes, rescinding
Drive: 64 mA

This is the VMEbus Interrupt Acknowledge signal.

IACKIN*

Input: Yes
Output: No
Drive: None

This is the VMEbus daisy-chained Interrupt-Acknowledge-In signal.

2-5



2.2

VIC068A Signal Descriptions

IACKOUT*

Input: No
Output: Yes
Drive: 8§ mA

This is the VMEbus daisy-chained Interrupt-Acknowledge-Out signal.

IRQ7* — IRQO*

Input: Yes
Output: Yes, open collector
Drive: 64 mA

These are the VMEbus Interrupt request signals.

Local Signals

These signals define the local bus structure of the VIC068A. They are modeled after Moto-
rola 68K signals.

LD7 — LD0

Input: Yes

Output: Yes, three-state
Drive: 8 mA

These are the Local Data 7—0 signals. These signals are typically connected to the local pro-
cessor data lines D[7:0] through an isolation buffer. VICO68A register accesses are also
made through these data signals.

LA7 — LAO

Input: Yes

Output: Yes, three-state
Drive: 8§ mA

These are the Local Address 7—0 signals. These signals are typically connected to the local
processor address lines. VICO68A registers are also addressed through these signals. When
acting as the local bus master, the VIC068A drives these lines with the LAEN* signal to
supply the local address.
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CS*

Input: Yes
Output: No
Drive: None

This is the VICO68A chip select signal. This signal should be asserted whenever access to
the VICO68A internal registers is required.

PAS*

Input: Yes

Output: Yes, rescinding
Drive: 8§ mA

This is the physical/processor address strobe. This signal is used to qualify an incoming ad-
dress when performing VMEbus master operations or register operations. This signal is
driven when performing slave transfers, DRAM refresh, slave block transfers and block
transfers with local DMA. When acting as an output, the minimum assertion and negation
timing for this signal is configured by the Local Bus Timing register.

DS*

Input: Yes

Output: Yes, rescinding
Drive: 8 mA

This is the local data strobe. This signal is used to qualify incoming data when performing
VMEDbus master operations or register operations. This signal is driven when performing
slave transfers, DRAM refresh, slave block transfers, and block transfers with local DMA.
‘When acting as an output, the minimum assertion and negation timing for this signal is di-
rected by the Local Bus Timing register.

DSACK1*, DSACKO0*

Input: Yes

Output: Yes, three-state
Drive: 8§ mA

These are the local data-size-acknowledge signals. One or both of these signals should be
asserted to the VICO068A whenever the VICO68A is local bus master to acknowledge the
successful completion of each cycle of a slave transfer, slave block transfer, or block trans-
fers with local DMA. The VIC068A asserts one or both of these signals to acknowledge the
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successful completion of a VMEbus master operation (after receiving the VMEbus
DTACK?* signal). The following should be noted about the DSACK1/0 signals:

»  The VIC068A asserts a 16-bit DSACKi* code when the WORD* signal is asserted, indi-
cating access to a D16 VMEbus resource is complete.

» The VIC068A treats the assertion of any DSACK1/0* signal as a 32-bit acknowledge for
slave accesses.

» The VIC068A does not directly support 16- or 8-bit local bus sizes.

» The VIC068A always asserts both DSACKs for register accesses as well as for interrupt
acknowledge cycles.

LBERR*

Input: Yes

Output: Yes, rescinding
Drive: 8 mA

This is the local bus-error signal. This signal should be asserted to the VIC068A whenever
the VIC068A is local bus master to acknowledge the unsuccessful completion of a slave
transfer, slave block transfer, and block transfers with local DMA, in which case the
VIC068A asserts the VMEbus BERR * signal. The VIC068A asserts this signal to acknowl-
edge the unsuccessful completion of a VMEbus master operation (after receiving the
VMEbus BERR* signal).

LBERR* may also be configured to assert with the HALT* signal to initiate a Motorola 68K
retry sequence. LBERR* may also be configured to assert without HALT* for RMC cycle
deadlocks.

RESET*
Input: No

Output: Yes, three-state
Drive: 8 mA

This is the local reset indication signal. This signal is asserted whenever the VIC068A is in
areset state. An internal, global, or system reset causes the VICO68A to start its 200-ms re-
set timer and to assert RESET™* for a minimum of one rest timer period. If a reset condition
is present at the end of the reset timer period (200 ms), the reset timer is retriggered for an
additional 200-ms period and continues to assert RESET*. This reset timer retrigger opera-
tion repeats until the rest condition is not present when the reset timer period ends.
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HALT#*

Input: Yes

Output: Yes, three-state
Drive: 8 mA

This is the “halted” condition indication signal. This signal, along with RESET*, is asserted
during reset conditions. An internal, global, or system reset causes the VIC068A to assert
HALT* for a minimum of 200 ms. If the reset condition continues for longer than 200 ms,
HALT* begins additional 200-ms timeouts until all reset conditions are cleared. Assertion
of HALT* for more than 6 ps by anything other than the VIC068A causes the VIC068A to
assert SYSFAIL*.

HALT* may be configured to assert during deadlock conditions along with LBERR* to ini-
tiate a retry sequence for Motorola 68K processors.

R/W*

Input: Yes

Output: Yes, rescinding
Drive: 8 mA

This is the local data direction signal. This signal is driven while the VIC068A is a local bus
master to indicate local data direction. As an input, R/W* indicates data direction for
VMEDbus master cycles. In this case, WRITE* reflects the value of R/W*. A Low condition
indicates a write operation.

FC2, FC1

Input: Yes

Output: Yes, rescinding
Drive: 8 mA

These are the local function code signals. These signals identify the type of local cycle in
progress. As inputs, they should reflect the type of operations in terms of User/Supervisory
Code/Data. They may be connected directly to the Motorola FC2/1 outputs for 68000-30
processors. For the 68040, the FC2/1 inputs may be connected to the TM2/1 outputs, respec-
tively. Additional qualification may be required for 68040 applications because the 68040
uses previously reserved/unused function codes.

FC2 FCI Description

0 0 User Data
0 1 User Program
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1 0 Supervisor Data
1 Supervisor Program

As outputs, the VIC068A drives these signals whenever it is local bus master to indicate the
type of local cycle the VIC068A is performing.

FC2 FCI Description

0 0 Slave Block Transfer
0 1 Local DMA

1 0 Slave Access

1 1 DRAM Refresh
S1Z1, S1Z0

Input: Yes

Output: Yes, rescinding

Drive: 8 mA

These are the local data size signals. As inputs, these signals identify the width of the VME-
bus data to be transferred. The SIZi signals should not be used to indicate the physical port
size of the slave device (D16, or D32). This is done with the WORD* signal. As outputs,
they are driven by the VIC068A as local bus master to identify the width of the incoming
data.

SI1Z1 SIZ0 Data Width

0 0 Longword
0 1 Byte

1 0 Word

1 1 3-Byte
LBR*

Input: No

Output: Yes

Drive: 8§ mA

This is the local bus request signal. This signal is asserted whenever the VIC068A desires
mastership of the local bus. This signal remains asserted for the entire bus tenure.

Local bus mastership is requested when each of the following operations is desired:

» Standard slave accesses
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¢ Slave block transactions
* Block transfers with local DMA
e DRAM refresh

LBG*

Input: Yes
Output: No
Drive: None

This is the local bus grant signal. The signal is asserted by local resources in response to the
LBR*signal. The VIC068A does not incorporate a local-bus-grant-acknowledge protocol,
so the LBG* signal should remain asserted for the duration of LBR*.

MWB#*

Input: Yes
Output: No
Drive: None

This is the “Module-Wants-Bus” signal. This signal is asserted by local resources to begin
a VMEDbus transaction. When qualified by the PAS* signal, the VICO68A asserts the VME-
bus BRi* signal. This signal is usually asserted by local-to-VMEbus address decoders.

FCIACK*

Input: Yes
Output: No
Drive: None

This is the local interrupt acknowledge signal. This signal is asserted (qualified by PAS*)
to acknowledge all VIC068A-generated local interrupts.

SLSEL1*, SLSEL0*
Input: Yes
Output: No
Drive: None

These are the slave select signals. These signals indicate the VIC068A has been selected
to perform a VMEbus slave operation. When qualified by AS* and valid AM codes, the
VICO068A requests the local bus to perform the slave cycle. These signals are usually as-
serted by VMEDbus-to-local-address decoders.
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The SLSEL1/0 signals may be used independently of each other to provide unique slave
characteristics as defined by the Slave Select Control registers.

ICFSEL*

Input: Yes
Output: No
Drive: None

This is the Interprocessor Communication Facility (ICF) Select signal. This signal indicates
that the ICF functions of the VIC068A have been selected. These include the ICF registers
and the ICF switch interrupts. This signal is qualified with AS* and A16 AM codes (A16/Su-
pervisory for global switches).

ASIZ1, ASIZ0
Input: Yes
Output: No
Drive: None

These are the VMEbus address size signals. These signals are driven to indicate the VME-
bus address size of master VMEbus transfers. The address size information is issued on the
VMEbus AM codes. User-defined address spaces may be accessed by asserting both
ASIZ1/0signals. In this case, the AM codes are issued according to the programming of the
Address Modifier Source register.

ASIZ1  ASIZ0  Address Size

0 0 User defined
0 1 A32
1 0 Al6
1 1 A24

The ASIZ1/0 signals are also used as cycle acknowledge signals for module-based DMA
transfers. During a module-based DMA transfer, the ASIZ0 signal is used as a data-trans-
fer-acknowledge signal (analogous to DTACK*). The ASIZ1 signal is used as a bus-error
signal (analogous to BERR*).

WORD#*

Input: Yes
Output: No
Drive: None

This is the VMEDbus data width control signal. This signal, when asserted, indicates the re-
quested VMEDbus transaction should be treated as a D16 data path. When deasserted, the
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VMEDbus data path is assumed to be D32. This signal should be used to configure VMEbus
data width for master cycles only. Data width for slave cycles is configured in the Slave Se-
lect Control registers.

This signal is also used to configure the data width for block transfers with local DMA.
‘When this signal is asserted during the block transfer initiation cycle, the block transfer is
assumed to be a D16 block transfer.

This signal may be changed dynamically for individual transfers, or strapped Low at pow-
er-up for permanent D16 operation. f WORD* is strapped Low at power-up, the VIC068A
is configured as a D16 slave, independent of the slave configuration in the Slave Select Con-
trol registers.

‘WORD* should not be used to indicate data size (i.e., byte, word, or longword) only VME-
bus data port size (i.e., D16 or D32).

BLT*

Input: Yes

Output: Yes, open collector
Drive: 8 mA

This is the block transfer with local DMA indication signal. This signal is used to indicate
that a block transfer with local DMA is in progress. This signal remains asserted for the en-
tire block transfer including interleave periods with the exception of local page boundary
crossings. BLT™* toggles during local boundary crossings to increment the external LA[+:8]
counters.

If the BLT* signal is asserted simultaneously with the MWB* signal and BTCR[7] is set, a
module-based DMA transfer is performed.

DEDLK*

Input: No
Output: Yes
Drive: 8§ mA

This is the deadlock indication signal. This signal indicates that a deadlock condition has
occurred. This signal should be used by local logic to remove its request for the VMEbus.
DEDLK* remains asserted until the slave transaction is complete.

DEDLK* is also asserted to indicate that a VMEbus master cycle is being attempted during
the interleave period of a block transfer with local DM A, without the dual-path feature en-
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abled. In this case, DEDLK* is asserted while MWB* is asserted. If, during the interleave
period, the MWB* signal is asserted after the VMEbus has been re-obtained, the VICO68A
will assert DEDLK* for the duration of the burst.

IPL2*, IPL1*, IPLO*

Inputs: IPLO* only
Output: Yes, open collector
Drive: 8§ mA

These are the local priority encoded interrupt request signals. These signals are asserted
to interrupt the local processor. All local VIC068A interrupts are issued with these signals.
These signals emulate the Motorola 68K interrupt mechanism. The assertion of one or
more of these signals indicates a single interrupt with a priority given by the negative-logic
value of the IPLi* signals. Level 7 is the highest priority. These signals are open collector
to allow the wire-ORing of multiple interrupt sources.

During the assertion of IRESET*, IPL0* becomes an input. IfIPL0* is asserted at this time,
a global reset is performed.

LIRQ7* — LIRQ1*

Input: Yes
Output: LIRQ2* only
Drive: 8 mA (LIRQ2* only)

These are the local interrupt request signals. These signals serve as local interrupt request
signals for the VIC068A. If enabled to handle the particular local interrupt, the VIC068A
issues a processor interrupt with the IPLi* signals at the assertion of a LIRQi*. Configura-
tion of local interrupts is allowed through the Local Interrupt Configuration registers.

LIRQ2* may also be configured to issue periodic “heartbeat” interrupts at user-defined in-
tervals.

LIACKO*

Input: No
Output: Yes
Drive: 8 mA

This is the “autovectoring” indication signal. This signal is asserted when the VIC068A is
configured to allow the interrupting device to place its status/ID vector on the local data bus
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in response to a VIC068A-handled local interrupt acknowledge. This signal may be used
to signal an autovectored interrupt acknowledge cycle for 68020/30/40 processors. This sig-
nal may be connected directly to the AVEC signal for these processors.

IRESET*

Input: Yes
Output: No
Drive: None

This is the internal reset signal. This signal is used to issue both internal and global resets
to the VICO68A. If asserted with IPLO*, a global reset is performed. If asserted without
IPLO*, an internal reset is performed. All internal state machines and selected register bits
are reset during the assertion of IRESET*. HALT* and RESET* are both asserted during
the assertion of IRESET™. If configured as system controller, SYSRESET* is also asserted
during the assertion of IRESET*.

SCON*

Input: Yes
Output: No
Drive: None

This is the system controller enabling signal. This signal is used to configure the VIC068A
as VMEDbus system controller. This signal must be strapped Low at power-up and remain
Low for VIC068A to reliably assume the role of VMEbus system controller.

CLK64M

Input: Yes
Output: No
Drive: None

This is the VIC068A master clock input. This 64-MHz clock input is used to clock internal
arbitration, timing, and delay functions within the VIC068A. Clock speeds as low as 1 MHz
may be used, but all synchronous delays as well as VMEDbus and local timing are affected.
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2.3  Buffer Control Signals

These signals control the latching and enabling of the external address and data latches and
buffers. For block transfers with local DMA, some of these signals are used to control the
counting and enabling of external counters required for page boundary crossing.

Figure 2—2 shows typical connections between the external latches/buffers and the buffer
control signals.

ABEN*

Input: No
Output: Yes
Drive: 8 mA

This is the VMEbus Address Bus ENable signal. This signal is used to enable the external
VMEbus address drivers for VMEbus master operations. It is typically connected to the
OEAB input of a ’543 address transceiver.

LAEN

Input: No
Output: Yes
Drive: 8 mA

This is the Local Address ENable signal. This signal is used to enable the external local ad-
dress drivers for slave accesses. Itis typically connected to the OEBA input of a *543 address
transceiver through an inverter.

Note that this signal is an active-High signal.

LADO

Input: No
Output: Yes
Drive: 8 mA

This is the Latch ADdress Out signal. This signal is used to latch the outgoing VMEbus ad-
dress for VMEbus master operations. When this signal is asserted (High), it is assumed that
the latches are in a latched state. When deasserted, the latches should be in a flow-through
state. This allows direct connection to the 543 address driver LEAB input. LADO is very
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Figure 2—2. VIC068A Control Signals for Shared Memory Implementation
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important for proper operation of master write posting and block transfers with interleave
periods. For these operations, the VIC068A may use LADO in combination with LADI and
ABEN* to temporarily store the contents of a VMEbus address during intervening slave

aceesses.
LADI

Input: No
Output: Yes
Drive: 8§ mA

This is the Latch ADdress In signal. This signal is used to latch the incoming VMEbus ad-
dress for slave accesses. When this signal is asserted (High), it is assumed that the latches
are in a latched state. When deasserted, the latches should be in a flow-through state. This
allows direct connection to the 543 address driver LEBA input. LADI is used in conjunc-
tion with LADO to temporarily store outgoing VMEbus master transaction addresses dur-
ing intervening slave accesses.

DENO*

Input: No
Output: Yes
Drive: 8 mA

This is the Data ENable Out signal. This signal enables data onto the VMEDbus data bus for
master write and slave read cycles. This signal is typically connected to the OEAB input of
the °543 data latches.

LWDENIN#*

Input: No
Output: Yes
Drive: 8§ mA

This is the Lower Word Data ENable IN signal. This signal enables data onto the lower
word of the local data bus LD[15:8] for master read and slave write cycles. This signal is typi-
cally connected to the OEBA input of the 543 lower data latch.
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UWDENIN*

Input: No
Output: Yes
Drive: 8§ mA

This is the Upper Word Data ENable IN signal. This signal enables data onto the upper
word of the local data bus LD[31:16] for master read and slave write cycles. This signal is
typically connected to the OEBA input of the upper 543 data latches.

LEDO

Input: No
Output: Yes
Drive: 8 mA

The Latch Enable Data Out signal. This signal latches the outgoing VMEDbus data for mas-
ter write and slave read cycles. When this signal is asserted (High), it is assumed that the
latches are in a latched state. When deasserted, the latches should be in a flow-through
state. This allows direct connection to the 543 address driver LEAB input. This signal may
be used in conjunction with LEDI to temporarily store outgoing master write post data
(data switchback).

LEDI

Input: No
Output: Yes
Drive: 8 mA

This is the Latch Enable Data In signal. This signal latches the incoming VMEbus data for
master read and slave write cycles. When this signal is asserted (High), it is assumed that
the latches are in a latched state. When deasserted, the latches should be in a flow-through
state. This allows direct connection to the *543 address driver LEBA input. This signal may
be used in conjunction with LEDO to temporarily store outgoing master write post data.

ISOBE*

Input: No
Output: Yes
Drive: 8 mA

This is the ISOlation Buffer Enable signal. This signal, along with the SWDEN* signal,
steers data from LD[31:16] to/from LD[15:0], which is referred to in this document as byte-
lane switching. This signal is typically connected to the EN input of the 245 isolation buffer.
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SWDEN*#*

Input: No
Output: Yes
Drive: 8§ mA

This is the SWap Data ENable signal. This signal, along with the ISOBE* signal, provides
byte-lane switching. It provides for swapping LD[31:16] to LD[15:0]. This signal is typically
connected to the EN input of the 245 swap buffer.

DDIR

Input: No
Output: Yes
Drive: 8§ mA

This is the Data DIRection signal. This signal provides the data direction (i.e., read/write)
information to the isolation and swap buffers. When asserted, buffers should be configured
in the local-to-VMEDbus (A-to-B) direction. This signal is typically connected to the DIR
input of the *245 isolation/swap buffers.
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The VIC068A provides an economical and convenient means to interface between a local
CPU bus and the VMEbus. The local bus interface of the VIC068A emulates Motorola’s
family of 32-bit CISC processor interfaces (68K). Other processors can easily be adapted
to interface to the VIC068A with appropriate logic. All of the following items are discussed
in further detail in later sections of this manual.

Resetting the VIC068A

The VIC068A can be reset by any of three distinct reset conditions.

* Internal Reset. This reset is the most common means of resetting the VICO68A. It resets
most register values and all mechanisms within the device. This reset is usually issued
as a push-button reset.

* System Reset. This reset provides a means of resetting the VIC068A through the VME-
bus backplane. The VIC068A may also signal a SYSRESET™ by writing a configuration
register.

* Global Reset. This is the most complete reset of the VIC068A. This resets all of the
VICO068As configuration registers. This reset should be used with caution since
SYSCLK is not driven and the BG/IACK daisy-chains are disabled while a global reset
is in progress (while it is system controller). This is usually issued as a power-up reset.

All three reset options are implemented in a different manner and have different effects on
the VIC068A configuration registers. Refer to section 12.1 for additional VIC068A reset
details.

The VIC068A VMEDbus System Controller

The VIC068A is capable of operating as the VMEbus system controller. It provides VME-
bus arbitration functions including:

» priority (PRI), round-robin (RRS), and single-level (SGL) arbitration schemes

* driving IACK* daisy-chain
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e driving BGIOUT* daisy-chain (all four levels)
e driving SYSCLK output

*  VMEDbus arbitration timeout timer

e VMEDbus transfer timeout timer

The system controller functions are enabled by the SCON* pin of the VIC068A. When
strapped Low, the VIC068A functions as the VMEbus system controller. Refer to Chapter
4 for VIC068A system controller details.

VIC068A VMEbus Master Cycles

331

33.2

The VICO068A is capable of becoming the VMEbus master in response to a request from
local resources. In this situation, the local resource requests that a VMEDbus transfer is de-
sired. The VIC068A then makes a request for the VMEbus. When the VMEDbus is granted
to the VIC068A, it then performs the transfer, acknowledges the local resource, and the
cycle iscomplete. The VIC068A is capable of all four VMEbus request levels. The following
release modes are supported:

* Release On Request (ROR)

* Release When Done (RWD)

* Release On Clear (ROC)

* Release under RMC* control

* Bus Capture And Hold (BCAP)

The VICO068A supports A32, A24, and A16 as well as user-defined address spaces.

Master Write-Posting

The VIC068A is capable of performing master write posting (bus-decoupling). In this situa-
tion, the VIC068A acknowledges the local resource immediately after the request to the
VICO068A is made, thus freeing the local bus. The VIC068A latches the local data to be writ-
ten and performs the VMEbus transfer without the local resource having to wait for VME-
bus arbitration.

Indivisible Cycles

Read-modify-write cycles and Indivisible Multiple-Address Cycles (IMACs) are easily per-
formed using the VIC068A. Significant control is allowed to:
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¢ request the VMEDbus on the assertion of RMC* independent of MWB* (this prevents
any slave access from interrupting local indivisible cycles)

» stretch the VMEbus AS*
* make the above behaviors dependent on the local SIZi signals

Deadlock

If amaster operation is attempted when a slave operation to the same module is in progress,
a deadlock has occurred. The VIC068A signals a deadlock condition by asserting the
DEDLK?* signal. This should be used by the local resource requesting the VMEDbus to try
the transfer after the slave access has completed.

Self-Access

If the VICO68A is selected as the slave while it is VMEbus master, a self-access has oc-
curred. The VIC068A asserts both BERR* and LBERR* in this situation.

BESR([2,1] also indicates when a self-access has occurred.

VIC068A VMEDbus Slave Cycles

The VIC068A is capable of receiving slave accesses. The VIC068A contains a highly pro-
grammable environment to allow for a wide variety of slave configurations. The VIC068A
allows for:

* D32 or D16 configuration

* A32, A24, A16, or user-defined address spaces

» programmable block transfer support including:
— accelerated block transfer (PAS* held asserted)
— non-accelerated-type block transfer (toggle PAS*)
— no support for block transfer

* programmable data acquisition delays

* programmable PAS* and DS* timing

* restricted slave accesses (supervisory accesses only)

When a slave access is required, the VIC068A requests the local bus. When local bus mas-
tership is obtained, the VICO68A reads or writes the data to/from the local resource and
asserts the DTACK* signal to complete the transfer.
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3.4.1 Slave Write-Posting

The VIC068A is capable of performing a slave write post operation (bus-decoupling).
‘When enabled, the VIC068A latches the data to be written and acknowledges the VMEbus
(by asserting DTACK*) immediately thereafter. This prevents the VMEbus from having to
wait for local bus access.

3.5 Address Modifier (AM) Codes

The VIC068A encodes and decodes the VMEbus address modifier codes. For VMEbus
master accesses, the VIC068A encodes the appropriate AM codes through FCi status, ASI-
Zi status, and the block transfer status. For slave accesses, the VIC068A decodes the AM
Codes and checks the Slave Select Control registers to determine if the slave request is to
be supported with regard to address spaces, supervisory accesses, and block transfers. The
VICO068A also supports user-defined AM codes. That is, the VICO68A can be configured
to assert and respond to user-defined AM codes.

3.6 VIC068A VMEbus Block Transfers

The VICO068A is capable of both performing (as master) and receiving (as slave) block
transfers. The master VICO68A performs a block transfer in one of two modes:

* MOVEM-type block transfer
¢ master block transfer with local DMA

In addition to these VMEDbus block transfers, the VIC068A is also capable of performing
block transfers from one local resource to another in a DMA-like fashion. This is referred
to as a module-based DMA transfer.

The VMEDbus specification restricts block transfers from crossing 256-byte boundaries. The
VIC068A works around this problem by simply toggling the AS* at VMEbus page bound-
aries. The VIC068A is also able to break the total transfer length into smaller bursts. The
VICO68A allows for easy implementation of large block transfers by releasing the VMEbus
and local bus between these bursts and, at the appropriate time, re-requesting the buses at
a programmed time later. This in-between time is referred to as the interleave period. All
of this is performed without processor/software intervention until the transfer is complete.

The VIC068A contains two separate address counters for the VMEbus and the local ad-
dress buses. In addition, a separate address counter is provided for slave block transfers.
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The VIC068A address counters are 8-bit up-counters that provide for transfers up to 256
bytes. For transfers that exceed the 256-byte limit, the Cypress VAC068A or external count-
ers and latches are required.

The VIC068A allows slave accesses to occur during the interleave period. Master accesses
are also allowed during interleave with programming and external logic. This is referred to
as the dual-path option.

The Cypress Semiconductor VACO68A may be used in conjunction with the VIC068A to
provide much of the external logic required