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PREFACE

AUDIENCE

This manual is intended for firmware design engineers who are interested
in programming the CHIPS 82C5086 SCSI-Bus Interface Controller;
however, such topics as pin descriptions that would be of interest to
hardware design engineers are also addressed.

SCOPE

This manual contains the information a firmware design engineer needs to
program this chip to implement the SCSI (Small Computer System
Interface) interface on a host computer or a device controller. It is assumed
the reader already has a working knowledge of the SCSI interface.

CONTENTS

The information in this manual is divided into five chapters, one appendix,
and a glossary.

o

Chapter 1 provides an overview of the CHIPS 82C5086 SCSI-Bus
Interface Controller.

Chapter 2 which is intended for hardware design engineers
describes the 82C5086 hardware specifications. It supplies physical
and functional pin specifications, signal descriptions, electrical
specifications, and packaging specifications.

Chapter 3 which is directed at firmware engineers describes the
operational modes of the 82C5086.

Chapter 4 which is intended for firmware engineers provides a
detailed description of the function and operation of each of the 24
internal registers of the 82C5086.

Chapter 5 provides a detailed description of the operation of each of
the 46 commands of the 82C5086. This chapter is intended for
firmware engineers.

Appendix A contains a sample flow chart that illustrates the steps
involved in completing an asynchronous data transfer to a target
device.



. The glossary provides a list of abbreviations, and definitions of the
key terms used throughout this manual.

RELATED PUBLICATIONS

. CHIPS 5080 SCSI Multifunctional Device Reference Manual.
(Document Number: 3001237, Revision A)

. American National Standard for Information Systems - Small
Computer System Interface (SCSI). (X3.131-1986.)

NOTATIONAL CONVENTIONS

The following conventions are used throughout this manual:

UPPERCASE

is used to indicate names of commands, signals, SCSI
bus phases.

a minus sign prefix to a signal name indicates an active
low polarity.

a plus sign prefix to a signal name indicates an active
high polarity.
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An Overview Of The 82C5086 1

INTRODUCTION

The CHIPS 82C5086 SCSI controller provides all the functions needed to
implement the SCSI interface on a host computer or a device controller. The
chip provides an I/O interface to the SCSI bus and to the other system
components (e.g., buffer memory, the on-board microprocessor (MPU),
and the host computer).

Used as a host adapter, the 82C5086 functions as a bridge between the host
computer bus and the SCSI bus. In this application, the 82C5086 connects
an 8- or 16-bit host computer data bus to an 8-bit SCSI data bus. Used as a
device controller, the 82C5086 interfaces such peripheral equipment as a
Winchester drive to the SCSI bus. Refer to Figure 1-1 for an illustration of
these two applications. For more details on 82C5086 applications refer to
the section "Typical Applications".

HOST COMPUTER DISK CONTROLLER
! 8-BIT MEMORY DATA BUS I
DMA b 'SCSTCONTROL \[{ CHIPS BUFFER
CONTROLLER] < o :
H 5 8-BIT DATA BUS CHIPS 5055 MEMORY,
DMA
CONTROL-
\ bR
HOST DEVICE MPU NC
mPu ||| RAM CONTROU/ ADDRESS
ADDRESS/
8-BIT DATA BUS
NRZ
. CHIPS
HOST MPU's ADDRESS/16-BIT DATA 5&} EVICE 70
MPU ENCODER/
DECODER
L.T10
DRIVE

Figure 1-1. Uses of the 82C5086
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The 82C5086's hardware and firmware make it a flexible, as well as a
powerful, chip. It is available in a number of package options, and can be
purchased with or without firmware, standalone, or as part of a board
product.

Hardware Features

The 82C5086's memory structure consists of 64 bytes of FIFO and six

.individual 32-byte Message/Command Space (MCS) scripts. The large

FIFO buffer is used to store all the data transferred between the MPU's
bus, the memory data bus or the SCSI bus. This increases system
throughput by smoothing out the system's data transfers.

The MCS is a valuable tool for tailoring the 82C5086 to the needs of
particular applications. It can be used to store blocks of frequently used
commands, messages, and status. For instance, if the 82C5086 is used as a
host adapter operating as an initiator in a system configuration with an
80286 host MPU, firmware engineers might decide to use the MCS to store
messages frequently sent by the initiator. This improves system
performance because the information can be accessed as a block, and does
not have to be retrieved from system memory. Because the 82C5086
provides two MCS address pointers the MPU can be processing one MCS
segment, while the 82C5086 state machine (SM) is simultaneously
processing another 32-byte MCS segment. Figure 1-2 shows a simplified
block diagram of the chip's functions.

MPU
8-BIT
BUS

MEMORY DATA
8-BIT BUS
STATE FIFO
MACHINE 64 BYTES
CONTROL M —> MGS O 0 SCSI
a2 8-BIT
— Mcs1 | o
Mcs2 | o
0 Mcsa |
1 MPU —» MCS 4 160
2 mcss | o
3 CONTROL MCS
PIPELINE REGISTERS SCRIPTS
REGISTERS 20

Figure 1-2. Block Diagram of the 82C5086
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The 82C5086's 24 registers provide a means for firmware engineers to
control the 82C5086's internal operation, and to gain status on the
82C5086's operation. The 82C5086's first four registers, the command
pipeline registers, in conjunction with the MCS;, enable up to four
82C5086 commands to be queued.

The 82C5086 hardware has an internal state machine that manages the
system flow of SCSI information. Because the 82C5086 hardware is
managing this lower-level task, the firmware is free to manage such
higher-level system activities as task scheduling and resource allocation.

The 82C5086's bus structure increases system performance and provides
system design flexibility. The 82C5086 supports an 8-bit MPU data bus, an
8-bit SCSI bus, and an 8-bit high-speed memory data bus. This separate
high-speed data bus increases system throughput by enabling data and
control activities to be independent. The 82C5086's bus structure also adds
to the chip's versatility. For instance, the bandwidth of the SCSI bus and
the memory data bus can be extended from 8 to 16 or 32 bits by cascading
82C5086's. Cascading is supported by the 80- and 84-pin packages. The
82C5086 also supports the option of extending the MPU data bus to 16 bits
by using the memory data bus as the MPU's upper data bus. Figure 1-3
shows a 82C5086 host adapter supporting 16-bit MPU data transfers. For
more information on cascading 82C5086's refer to the section "Master or
Slave Mode".

Other 82C5086 hardware features include a power-on flag, and input pins
that support jumper-selectable options that reduce on-board circuitry.

Because the 82C5086 is built using proven CMOS low-power technology it
requires only a single +5 Volt supply.

Firmware Features

Such firmware features as an extensive command set provide firmware
engineers with a high degree of control over the 82C5086's operation. The
82C5086's large set of 46 commands enables firmware engineers to
exercise a great deal of control over the SCSI bus activities, and to manage
the system flow of SCSI information. These commands perform such
simple tasks as transferring a byte from the SCSI bus into the MCS, or such
series of tasks as receiving a command complete sequence from the SCSI
bus, and transferring it into the MCS. Certain control commands can be
used to establish a data path between the MPU's data bus, the memory data
bus, and the SCSI bus.

One of the 82C5086's main firmware features is command queuing which
reduces command overhead. The 82C5086 enables up to four 82C5086
commands to be queued in the pipeline registers. These commands can
enable the 82C5086 to sequence through several SCSI bus phases without
firmware intervention. For example, the 82C5086 command can handle a
complete SCSI command sequence from disconnect, to connect, and to bus
free. For more details refer to the section "Command Queuing".
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The 82C5086's set of 24 registers provide maximum programming
flexibility because registers record the status of all commands executed, and
keep records of previous executions. This facilitates the monitoring of
command flow, and error recovery.

Another important feature is the 82C5086's support of programmable
conditions for interrupt generation. This enables firmware engineers to
dictate the conditions under which an interrupt should be generated to the
on-board MPU. This is useful because the conditions for interrupt
generation will vary depending on the amount of firmware control desired,
and whether the 82C5086 is used as an initiator or a target. Thus, firmware
engineers can tailor the conditions for interrupt generation to fit their
particular applications.

TYPICAL APPLICATIONS

The 82C5086 provides application flexibility because it can be designed into
a system as a host adapter or a device controller. It also provides system
design flexibility. For instance, as well as supporting the option of
cascading, the 82C5086 provides two different ways of wiring the
82C5086 to support data transfers to/from system memory. System design
engineers can connect the 82C5086's FIFO_RDY pin to a DMA controller
on the system's memory data bus, or they can connect the 82C5086's
IORDY pin to the MPU's wait state generator to support burst transfers
(string operation) from the MPU to the 82C5086.

Host Adapter

Used as a host adapter, the 82C5086 functions as a bridge between the host
computer bus and the SCSI bus. The 8-bit bidirectional MPU address/data
bus and its associated control signals connect the 82C5086 to the host
computer's MPU. The 82C5086 uses the SCSI control bus, comprised of
nine 82C5086 control signals, as a path to the SCSI bus. For 16-bit host
computer MPU's, the 8-bit memory data bus is used to transfer the high
byte. Figure 1-3 shows a configuration in which the 82C5086 is used as a
host adapter.

Typically, the host computer requires such information as status or data
from the devices connected to the SCSI bus. The host adapter queues up
these requests, and sends them to the appropriate device(s) via the SCSI
bus. The host adapter enables SCSI peripheral devices to communicate
with such host systems as an IBM PC AT that do not directly support the
SCSI interface. If system design engineers need a drive capability greater
than 4 mA, they must use data bus transceivers. In host adapter mode, the
MPU data bus can be extended up to 16 bits; the memory data bus functions
as the MPU's upper data bus. In this mode, the 82C5086 performs byte to
word packing and unpacking.
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Figure 1-3. Diagram of an AT Host Adapter System Configuration

Device Controller

Used as a device controller, the 82C5086 interfaces between such peripheral
equipment as a Winchester drive, printers, CD ROMs, optical disks, and the
SCSI bus. The device controller communicates with the host adapter via the
SCSI bus. Like the host adapter, the device controller provides an interface
to the SCSI bus, and an interface to the on-board MPU and DMA
controller. Communication with the MPU is via an 8-bit address and data
bus and its associated control signals. Communication with the DMA
coztroller is over the bidirectional 8-bit memory data bus. Refer to Figure
1-4.
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Figure 1-4. Example Diagram of a Device System Configuration

OPERATIONAL MODES

The 82C5086 offers application flexibility because of the wide range of
operational modes it supports. Used as either a host adapter or a device
controller, the 82C5086 supports the SCSI bus initiator or target mode,
differential or non-differential mode, asynchronous or synchronous transfer
mode, and master or slave mode.

Initiator or Target Mode

Systems can be configured with single or multiple initiators and targets.
Typically, the initiator is the host adapter responsible for originating the
operation. The 82C5086 initiator arbitrates for the SCSI bus, selects the
target device, and sends it a stored multi-byte SCSI command from the

MCS.
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A 82C5086 operating in target mode saves the initiator’s device ID, receives
the multi-byte command, sends a DISCONNECT message or terminates the
sequence, then switches to the BUS FREE phase.

Non-Differential or Differential Mode

SCSI bus signals transmitted between initiators and targets can be
single-ended or differential. The SCSI-interface controllers must operate in
non-differential mode if single-ended drivers/receivers are used, or
differential mode if multiple-ended drivers/receivers are used. In differential
mode, the 82C5086 supports operation over cables up to 25 meters long. A
six meter cable is the maximum supported in non-differential mode.

Asynchronous or Synchronous Mode

The 82C5086 supports both asynchronous and synchronous data transfers
over the SCSI bus. For high-performance systems, the 82C5086 device
can operate in synchronous mode to support one of the highest transfer rates
in the industry today.

In asynchronous transfer mode, one byte of information is transferred over
the SCSI bus with each REQ/ACK handshake. In this mode, the
82C5086's large, internal FIFO acts as a buffer that evens out data transfers
between the SCSI bus and buffer memory to support transfers at 4
megabytes/second. For systems with sustained transfers this buffering can
increase system performance. Three of the 82C5086's internal registers,
Registers 16-18, provide two 24-bit transfer counters that track data
transferred to/from the FIFO.

When the 82C5086 is operating in synchronous mode, a transfer rate and an
offset can be specified. This offset, in conjunction with the 82C5086's
clock rate of 32 MHz, results in the 82C5086's unbeatable synchronous
transfer rate of 5.3 megabytes/second with an offset of up to 64 bytes.

Master or Slave Mode

To extend the bandwidth of the SCSI bus and the memory data bus up to 32
bits, the 80-pin or 84-pin 82C5086's can be cascaded. Refer to Figure 1-5.
Cascading is supported by the 82C5086's ability to operate in master or
slave mode. Through the Mode Control Register, firmware engineers can
configure the 82C5086 as a master or slave chip for its main operational
mode (e.g., performing such basic operations as transferring data to/from
buffer memory), and for its SCSI bus operational mode. In slave mode, the
82C5086 is under the control of the 82C5086 master chip. For instance,
:ihe master 82C5086 is responsible for synchronizing the slaves' transfer of
ata.
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Figure 1-5. Typical Wide SCSI Bus Configuration

SYSTEM

INTERFACE

The 82C5086 contains functional blocks that support these operational
modes (e.g., master/slave, synchronous/asynchronous). These blocks
provide the logic necessary for the 82C5086 to interface with the other
system components, and to manage the flow of SCSI information through
the system. They can be grouped into three categories: the I/O interface,
the set of 82C5086 commands, and the memory structure.

/0 Interface

It is through its I/O interface that the 82CS5086 is able to send/receive
signals, addresses, and data to/from the system's other components. This
interface enables the 82C5086 to interface to the buffer memory, the
on-board MPU, and the SCSI bus.
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Command Set

Through its set of commands, the 82C5086 provides the SCSI protocol for
the system flow of command, data, message and status, and allows
firmware engineers to transfer data between the MPU and memory data bus.
These commands are arranged in control, initiator, and target groups. Refer
to Table 1-1.

Table 1-1. 82C5086 Commands

CONTROL COMMANDS

Command Function Command Function

CNTL NOP No Operation CNTL RST FIFO Reset 82C5086 data

FIFO.

CNTL RST ON Assert reset signal CNTL RST OFF Deassert reset signal
to SCSI bus. to SCSI bus.

CNTL ATN ON Assert -ATN signal CNTL -ATN OFF Deassert -ATN signal
to SCSI bus. to SCSI bus.

CNTL ENB SEL Enable selection. CNTL DIS SEL Disable selection.

CNTL ENB RESEL Enable reselection. CNTL DIS RESEL Disable reselection.

CNTL ENB ADV Enable MCS auto CNTL DIS ADV Disable MCS auto
advance. advance.

CNTL DATA PTM Receive MPU data CNTL DATA MTP Receive data from the
and send it to the memory data bus and
memory data bus. send it to MPU.

INITIATOR COMMANDS

Command Initiator Function Command Initiator Function

INIT SWOA SEQ Select target without INIT SWA SEQ Select target with
attention sequence. attention sequence.

INIT SWOA CMD Select target without INIT SWA CMD Select target with
attention. attention.

INIT REC INFO Receive information. INIT DATA MTS Receive data from the
memory data bus and
send it to the SCSI
data bus.

INIT DATA PTS Receive data from INIT DATA STM Receive data from
MPU and send it to SCSI bus and send it to
the SCSI data bus. the memory data bus.

INIT DATA STP Receive data from INIT SEND MSG Send message.

SCSI bus and send it
to the MPU's data bus.

INIT SEND CMD Send multi-byte INIT XFER PAD Transfer filler data.
command.

INIT XFER BYTE Transfer byte. INIT CMDC SEQ Perform COMMAND

COMPLETE/DIS-
CONNECT sequence.
INIT WFR CMD Wait for reselect phase. | INIT WFR SEQ Wait to be reselected,

then reconnect.
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Table 1-1. 82C5086 Commands (continued)
TARGET COMMANDS

Command Target Function Command Target Function

TGT SEND MSG Send message. TGT SEND STAT .Sen.d status to the

initiator.

TGT DATA MTS Receive data from the TGT DATA PTS Receive data from the
memory data bus and MPU bus and send it
send it to the SCSI bus. to the SCSI bus.

TGT REC CMD Receive a multi-byte TGT REC MSG Receive a single-byte
command. or multi-byte

message.

TGT DATA STM Receive data from the TGT DATA STP Receive data from the
SCSI bus and send it to SCSI bus and send it
the memory data bus. to the MPU's data

bus.

TGT CMDC SEQ Perform COMMAND | TGT XFER BYTE Transfer byte.
COMPLETE sequence.

TGT DISC CMD Disconnect from the TGT DISC SEQ Perform
SCSI bus. DISCONNECT

sequence.

TGT RCNT SEQ Perform RECONNECT | TGT SEND BSY Wait for select, then
sequence. send busy response

and disconnect.

TGT WFS CMD Wait for select. TGT WFS SEQ Perform Wait for

Select sequence.

Memory Structure

The first segment of 82C5086 memory, the 64-byte FIFO, is used in SCSI
bus data transfers, and in data transfers between the MPU's data bus and

the memory data bus.

The second segment, the MCS, stores SCSI

sequences and supports the 82C5086's command queuing capability.

PERFORMANCE SPECIFICATIONS

When the 82C5086 is opérating in synchronous mode, a transfer rate of 5.3
megabytes/second at a clock rate of 32 MHz is supported. The transfer rate
in asynchronous mode is 4 megabytes/second (over a 20 foot cable length).

When upgrading a system from a 5080 chip to a 82CS5086, it is
recommended that the system configuration be upgraded with a faster clock
to ensure higher performance. The clock frequency for the 82CS086 chip
should be increased to 24-32 MHz. Command overhead is 25
microseconds.
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ELECTRICAL SPECIFICATIONS
The 82C5086 is built using CMOS low-power technology. It operates from
a single +5 Volt supply. Refer to the following sections for information on
absolute maximum ratings and D.C. characteristics.
Absolute Maximum Ratings
Absolute maximum ratings are as follows:
. A power supply voltage of -0.3 to 7.0 VDC
. An ambient operating temperature of 0 to +70.0 degrees C
. A storage temperature of -65.0 to +150.0 degrees C.
CAUTION
Stresses greater than those indicated may cause permanent damage
to the chip. Operation of the chip at conditions above those shown
is not implied. Exposure to absolute maximum rating conditions for
extended periods may affect the chip's reliability.
D.C. Characteristics

Refer to Table 1-2 for a list of D.C. characteristics.

Table 1-2. A List of D.C. Characteristics

PARAMETER MIN MAX UNIT
Input High Voltage 2 Ve \4
Input Low Voltage -0.3 0.8 \"/
Output High Voltage 24 Ve \'/
Output Low Voltage 0.4 \%
High-level Output Current 4 mA
Low-level Output Current 4 mA
Input Leakage -30 10 HA
Output Leakage 10 HA
Ve Supply Current 50 mA

D.C. characteristics for drivers/receivers are as follows:
° Drivers sink 48 mA @ 0.5 VDC asserted.
. Receivers are asserted when input equals 0 to 0.8 VDC.

. Receivers are non-asserted when input equals 2.0 to 5.25 VDC.
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PACKAGING

The 82C5086 is available in a number of package options: the 68-pin
PLCC, the 80-pin PFP, and the 84-pin PLCC; each providing a different
level of support. Refer to Table 1-3.

Table 1-3. Supported Features
Feature 68-Pin 80-Pin 84-Pin
PLCC PFP PLCC
Package Package Package
5080 compatability v v
Non-differential drivers/receivers v v v
Differential drivers/receivers v )
Non-multiplexed MPU buses v v
Multiplexed MPU buses v v v
32-bit SCSI and memory data buses v v
Asynchronous transfers v v v
Synchronous transfers v v v
Host adapter mode v
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This chapter is directed at hardware engineers intending to design the
82C5086 SCSI-bus interface controller into their systems. Physical and
functional pin specifications, signal descriptions, timing specifications, and
electrical specifications are provided.

PHYSICAL SPECIFICATIONS

The 82C5086 device is available in a 68-pin PLCC, 80-pin PFP, or 84-pin
PLCC package. Each of these versions of the chip, like the 5080 chip,
supports the following functions:

. Asynchronous SCSI data transfers
o Non-differential (single-ended drivers/receivers) SCSI interface

. Connection to a multiplexed MPU address/data bus (e.g., Z8 or
8085/8051)

° An 8-bit wide SCSI bus.

Advantages of upgrading from a 5080 to a 82C5086 include the following
added functionality:

° Synchronous, as well as faster asynchronous data transfers, are
supported. The asynchronous transfer rate with the 82C5086 is 4
megabytes per second verses the 5080's rate of 1.1 megabytes per
second. The 5080C and 20513B KOMBO II support a transfer rate
of 2.5 megabytes per second. Synchronous data transfer rates at
5.3 megabytes per second are supported by the 82C5086.

° The 82C5086 has on-chip memory that enables up to four SCSI
commands to be queued.

. The 82C5086 provides 64 bytes of data FIFO to even out data
transfers and to increase system performance.

. The 82C5086 command set, which is comprised of 46 commands,
performs the SCSI protocol for command, data, message and status
flow. This enables the firmware to manage system level activities.



14 CHIPS 82C5086 Reference Manual

Because the 68- and 80-pin packages are pin compatible with the 5080 chip,
hardware engineers can upgrade a 5080 board with a 82C5086 chip
without having to modify the system hardware. However, it is
recommended that the system configuration be upgraded with a faster clock
for higher performance. Clock frequency for the 82C5086 chip should be
increased to 24-32 MHz.

The 80-pin package supports all of the functions available with the 68-pin
package plus the following additional capabilities:

. Support of the differential (multiple-ended drivers/receivers), as well
as non-differential, SCSI interface

. Connection to MPUs that have non-multiplexed address/data buses,
as well as connection to multiplexed MPUs

. Support of wide SCSI and wide memory data bus transfers of 16 or
32 bits, as well as 8-bit data transfers.

Because the 84-pin package is a superset of the 68- and 80-pin packages it
provides all the preceding functionality plus full AT host adapter support.
The additional signals that enable the 84-pin package to be connected
directly to the AT bus are the system -16BHAM, -MPU_ACK, and
MPU_AEN signals. Data bus transceivers are required when connecting a
82C5086 as an IBM AT data bus.

Refer to the following three sections for details on each of these packages.
68-Pin PLCC Package

Refer to Figure 2-1 for a physical pin out of the 68-pin PLCC package.

Table 2-1 provides a pin list for the 68-pin package. Note an active low

polarity is indicated by a minus sign (-) prefix; a plus sign (+) indicates an

active high polarity. Refer to the section "Functional Chip Specifications"
later in this chapter for information on the pin functions.
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Figure 2-1.

Physical Pin out of the 68-pin PLCC Package




16 CHIPS 82C5086 Reference Manual

Table 2-1. A Pin List of the 68-pin Package

Pin Pin 170 Pin Pin /0
Number Name Number Name
1 GND_0 I 35 GND_1 I
2 +A_D[0 |7 36 +MEM_D[0 110
3 +A_D[1] 10 37 +MEM_D{1] 10
4 +A_D[2] 1/0 38 +MEM_D[2] 10
5 +A_D[3] 10 39 +MEM_D[3] IO
6 +A_D[4 0 40 +MEM_D[4 10
7 +A_D[5] 0 41 +MEM_D[5 10
8 +A_D[6] 110 42 +MEM_DI[6 10
) ¥A_D[7] 0 43 +MEM_D[7] 10
10 -HOST_D_P 10 4 -ATN 10
11 -HOST_D[7] 10 4 -BSY 10
12 DRV_GND_0 I 46 DRV_GND_3 I
13 HOST_D[6] 10 47 -ACK 10
14 -HOST_D[3] j70) 48 -RESET_IN 10
15 -HOST_D[4 0 49 VDD_1 I
16 -HOST_D[3] 1/0 50 -MSG 10
17 DRV_GND_1 | 51 -SEL 10
18 -HOST_D[2] 0 52 DRV_GND_4 |
19 -HOST_DJ[1] 10 5 -CD 10
20 VDD_0 I 54 -REQ 10
21 -HOST_D[0] 10 55 -I.O 10
22 +BUF_OUT 0 56 -RESET_CAP I
| 23 DRV_GND_2 | 57 DRV_GND_5 |
24 +INP1[0] | 58 -RESET_OUT [0)
| 25 +INPI[1] 1 59 +CLOCK I
26 +INP1[2] 1 60 +INTERRUPT )
27 +INP1[3] | 61 -XOR[7] I
28 +INP1[4 10 62 -XOR[6] I
29 +BUF_IN 1 63 -XOR[5] I
30 IORDY 0 64 +CONFIG1 T
31 +FIFO_RDY 0 65 +I0-MEM_-DM I
32 NCI___ N/A 66 -IORD_-DS I
33 -DMA_ACK I 67 -IOWR_R-W I
34 -DMA_REQ ) 68 +ALE_-AS I
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68-Pin PLCC Package Specifications
Figure 2-2 provides a diagram of the package specifications for the 68-pin
PLCC package.
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Figure 2-2. Diagram of the 68-pin PLCC Package Specification
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80-Pin PFP Package

Refer to Figure 2-3 for a physical pin out of the 80-pin package. Table 2-2
provides a pin list for the 80-pin package. Note an active low polarity is
indicated by a minus sign (-) prefix; a plus sign (+) prefix indicates high
polarity. For information on this package's pin functions refer to the
"Functional Chip Specifications” section later in this chapter.
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Figure 2-3. Physical Pin out of the 80-pin PFP Package
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Table 2-2. A Pin List of the 80-pin Package

Pin Pin /O Pin Pin /O
Number Name Number Name
1 +INTERRUPT 0O 41 +INP1[2] I
2 +DIF_ENB I 42 DIF_BSY I
3 +ARB 0 43 -DIF_SEL I
4 -XOR[7] I 44 +INP1[3] I
5 XOR[6] I 45 +INP1[4] 10)
6 -XOR[5 I 46 +BUF_IN I
7 +CONFIG1 I 47 IORDY 0)
8 +IO-MEM_-DM I 48 +FIFO_RDY )
9 -IORD_-DS I 49 A3 I
10 -IOWR_R-W I 50 -DMA_ACK I
11 +ALE_-AS I 51 “DMA_REQ 0O
12 GND_0 I 52 GND_1 |
13 +A_DI[0] 10 53 +MEM_D[0 7,0)
14 +A_D[1] O 54 +MEM_DI[1] 7;0)
15 ¥A_D[2] 70) 55 +MEM_D[2 110
16 +A_D[3] 7e) 56 +MEM_D[3] /0
17 +A_D[4] 70 57 +MEM_D[4 0
18 +A_D[5 10 58 +MEM_D[5 70
19 +A_DI[6] 10 59 +MEM_D[6 70
20 +A_D[7 O 60 +MEM_D[7 0
21 +DIF_DIR [0) 61 +CONFIG2 I
22 +TAR_ENB ) 62 -WPAR 110
23 +INR_ENB 0O 63 -DSYNC 110
24 "HOST_D_P I/0 64 -ATN /0
25 HOST D[7] 70 65 BSY /0
26 DRV_GND_ I 66 DRV_GND_3 I
27 “HOST_DI[6] 70 67 -ACK j7e)
28 "HOST_D[5 0 68 -RESET_IN /10
29 -HOST_D[4 0 69 VDD_1 I
30 -HOST_D[3] /0 70 -MSG 110
31 DRV_GND_1 I 71 -SEL /0
32 "HOST_D[2] 70 72 DRV_GND_4 I
33 -SSYNC 70) 73 +A4 I
34 -HOST_D[1] 70) 74 CD 0
35 VDD_0 I 75 -REQ 110
36 “HOST_D[0] 70) 76 10 110
37 +BUF_OUT [0) 77 -RESET_CAP I
38 DRV_GND_2 I 78 DRV_GND_5 I
39 ¥INP1[0 T 79 -RESET_OUT [0)
40 +INP1[1] T 80 +CLOCK I
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80-Pin PFP Package Specifications

Figure 2-4 provides a diagram of the package specifications for the 80-pin

PFP package.
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Figure 2-4. Diagram of the 80-pin PFP Package Specification
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84-Pin PLCC Package

Refer to Figure 2-5 for a physical pin out for the 84-pin package. Table 2-3
provides a pin list of the 84-pin package. Note an active low polarity is
indicated by a minus sign (-) prefix; a plus sign (+) prefix indicates an active
high polarity. Refer to the section "Functional Chip Specifications" later in
this chapter for functional information on this package's pins.
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Figure 2-5. Physical Pin out of the 84-pin PLCC Package
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Table 2-3. A Pin List of the 84-pin Package
Pin Pin  7(0) Pin Pin  7(0)
Number Name Number Name
1 GND_0 1 43 GND_I I
2 ¥A_D[0 70) 44 +MEM_D[0 10
3 +A_D[1 7.0) 45 +MEM_D[1 0
) A _D[2 70 46 +MEM_D[2 10)
5 +A_D[3 10 47 +MEM_D[3 1/0
6 +A_D[4 10 43 +MEM_D[4] 10
7 +A_D[5 10 49 +MEM_D[5] 10
8 +A_D[6 10 50 +MEM_DI[6 0
9 +A_D[7] 10 51 +MEM_D[7] 1O
10 +DIF_DIR (o) 52 +CONFIG 2 I
11 +TAR_ENB [0) 53 -WPAR 70)
12 GND_2 I 54 -MPU_ACK I
13 +INR_ENB (o) 55 -DSYNC 10
14 "HOST_D_P 110 56 -ATN 10
15 -HOST_D[7] 10 57 -BSY 70)
16 DRV_GND_0 I 58 DRV_GND_3 I
17 -HOST_D([6] 10 59 -ACK 1/0
18 “HOST_D[5 /0 60 -RESET_IN /10
19 “HOS ; 4 10 61 VDD_1 I
20 "HOST_D[3 10 62 -MSG 110
21 DRV_GND_1 I 63 -SEL 110
22 “HOST_D[2] 70) 64 DRV_GND_4 I
23 -SSYNC 10 65 +A4 I
24 -HOST_D[1] 70 66 -CD 110
25 VDD_0 I 67 -REQ 10
26 -HOST_D[0] 0 68 10 110
27 +BUF_OUT [0) 69 -RESET_CAP I
28 Dkvﬁ I 70 DRV_GND_5 I
29 +INP1[0] I 71 -RESET_OUT [0)
30 +INPI[1 I 72 +CLOCK I
31 +INP1[2 I 73 +INTERRUPT o)
32 -DIF_BSY I 74 +MPU_AEN I
33 -16BHAM [0) 75 +DIF_ENB 1
34 -DIF_SEL I 76 +ARB 0
35 +INPI[3 1 77 -XOR[7] 1
36 +INP1[4 10 78 -XOR[6 1
37 +BUF_IN I 79 -XOR[5] 1
38 TORDY (o) 80 +CONFIGI 1
39 +FIFO_RDY (o) 81 +I0-MEM_-DM 1
40 A3 I 82 -IORD_-DS 1
41 -DMA_ACK 1 33 -IOWR_R-W 1
42 -DMA_REQ 0 84 +ALE_-AS 1




Chapter 2. 82C5086 Hardware Specifications 23

84-Pin PLCC Package Specifications

Figure 2-6 provides a diagram of the package specifications for the 84-pin
PLCC package.
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Figure 2-6. Diagram of the 84-pin PLCC Package Specification
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FUNCTIONAL CHIP SPECIFICATIONS

The 82C5086 can be used as a host adapter or a device controller. When

- used as a host adapter, the 82C5086 connects an 8- or 16-bit, host computer

data bus to an 8-bit SCSI data bus. As a device controller, the 82C5086
interfaces such peripheral equipment as a Winchester drive to the SCSI
bus, and provides a data path between the MPU and memory data buses.

It is through its I/O interface, that the 82C5086 controller can receive/send
signals, addresses, and data from/to the system's other components (e.g.,
DMA controller, MPU). Refer to the following two sections for annotated
illustrations of the 82C5086 host adapter and device controller.

Functionality of the 82C5086 Host Adapter

As a host adapter, the 82C5086 functions as a bridge between the host
computer bus and the SCSI bus. Typically, the host computer requires
information (e.g., status) and/or data from the devices connected to the
SCSI bus. The 82C5086 host adapter can queue up these requests and send
them to the appropriate device(s) via the SCSI bus. Consequently, a host
adapter enables SCSI peripheral devices to communicate with host systems
that do not directly support the SCSI interface (e.g., IBM PC AT).

Refer to Figure 2-7 for a functional pin out of a 82C5086 AT host adapter.
The 82C5086 host adapter is configured for the following system: (1) the
system is operating with 16 bits of MPU data and has an Intel 80286 with a
non-multiplexed address/data bus; the bus has been de-multiplexed, and (2)
the system has an 8-bit wide SCSI data bus.

As illustrated, the 82C5086 host adapter provides an interface with the
following system components:

° SCSI control bus
° SCSI data bus
. Host computer's MPU address/control/data bus

° Host computer's DMA controller.
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Interfacing with the SCSI Control Bus

The SCSI control bus consists of nine bidirectional lines. Firmware
engineers can control these SCSI bus control signals (e.g., -BSY and
-ATN) by means of the 82C5086 command set. For example, by issuing
the CNTL ATN ON (Control Attention On) pipeline command, firmware
engineers can assert the -ATN signal on the SCSI bus. By reading the
contents of certain 82C5086 internal registers, firmware engineers can
monitor the activities and contents of the SCSI bus.

Interfacing with the SCSI Data Bus

SCSI data bus signals enable the 82C5086 host adapter to handle the device
controller's requests for information transfers to/from the host computer's
memory.

Interfacing with the Host Computer's MPU

IORDY, MPU_AEN, -MPU_ACK, and -16BHAM are the four pins that
enable the 82C5086 host adapter to interface with the host computer's
MPU. Whenever the MPU accesses the MPU FIFO Buffer Register and
data is not available to be read/written, the IORDY signal is deasserted.
Using the IORDY pin is only one of several ways the MPU can check if
data is available or if the FIFO is ready for another byte. (The description of
MPU FIFO Buffer Register in Chapter 4 describes the other options.)

MPU_AEN and -MPU_ACK are used to override the MPU address bits,
and force access to the MPU FIFO Buffer Register. These signals enable
the 82C5086 host adapter to send data to the host MPU (via data bus
transceivers) without the host MPU generating a valid address to the MPU
FIFO Buffer Register.

The -16BHAM AT host adapter signal enables 16-bit data transfers between
the host computer's MPU and the SCSI data bus. This signal is asserted
when the MPU reads/writes 16 bits of data to/from the 82C5086 host
adapter. Bits 0-7 are sent/received via pins A_D[0-7] that comprise the
lower MPU data bus. Bits 8-15 are transferred simultaneously via pins

MEM_D[0-7], the memory data bus.

CONFIG1 is the line that is pulled up internally, and used to select the
MPU's strobe input. This signal is grounded because the system MPU, an
Intel 80286, uses separate read/write signals.

CONFIG2 is also pulled up internally, and held low because the 82C5086
host adapter is configured to operate with the non-multiplexed MPU
address/data bus.

INTERRUPT is a programmable pin that enables the firmware engineer to
decide under what conditions (e.g., a parity error) the 82C5086 host adapter
should generate an interrupt to the system MPU.
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-RESET_CAP is tied to an external capacitor. -RESET_OUT is asserted any
time the 82C5086 is reset. The 82C5086 can be reset by asserting the
-RESET_CAP or -RESET_IN signals, or by a programmed reset.

Interfacing with the Host Computer's DMA Controller

Typically, the FIFO_RDY pin is connected to the host computer's DMA

_controller. When this pin is asserted, it indicates the 82C5086 is ready to
process more data. When FIFO_RDY is asserted, the host DMA controller
will send a new byte to a 82C5086 internal register, the MPU FIFO Buffer
Register 12. Thus this register can be used to pass data to/from the MPU
and the 82C5086's internal FIFO.

Refer to Tables 2-4 through 2-9 later in this chapter for a complete list of the
82C5086's I/O signals and their functions.

Functionality of the 82C5086 Device Controller

As a device controller, the 82C5086 interfaces peripheral equipment, such
as a Winchester drive, to the SCSI bus. Figure 2-8 provides a functional
pin out of a 82C5086 device controller. This pin out makes the following
system configuration assumptions: (1) the device MPU supports a
multiplexed MPU address/data bus, and (2) there is an 8-bit wide SCSI
control/data bus.

The 82C5086 device controller communicates with a host adapter via the
SCSI bus. For details on the functionality of a 82C5086 host adapter refer
to the preceding section.

In Figure 2-8, MEM_D[0-7] are the eight bidirectional lines that comprise

the memory data bus: a high-speed data bus for transfers to/from the

82C5086 device controller and buffer memory. Unlike the 16-bit host

adapter system configuration shown in Figure 2-7, the memory data bus is

iinde%endent from the MPU bus; it is not being used as the MPU's upper
ata bus. :
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SIGNAL DESCRIPTIONS

Tables 2-1 through 2-3 list the signals in sequential order. Tables 2-4
through 2-9 list signals in alphabetical order. Note that in all the tables an
active low state is indicated by a negative sign (-) prefix. When the pin(s)
can be configured for more than one function, such as A_D[0]-A_D[7], the
other functions are listed as a subset. An N/A under a pin number indicates
that the pin is not available on that particular version of the 82C5086.

Note that in all the signal descriptions, references to direction (e.g.,
MESSAGE OUT phase) is in reference to the initiator. For example, a
MESSAGE OUT phase indicates the initiator wants to send a message to the
target. Figures 2-7 and 2-8 provide functional pin outs of 84-pin version as
an AT host adapter and as a target device controller, respectively. Refer to
Table 2-10 for pad drive capacity of the 82C5086's pins.
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I/0 Signals
Table 2-4 lists the 82C5086 input/output signals and their functions.

Table 2-4. Input/Output Signals

Signal Signal I/0 Pin Number Function
Symbol Name 68 80 84

A_D[0-7] Address/Data I/0 29 13-20 29 These are active high, tri-state

Bus signals. When the active high
CONFIG?2 pin is high, these
address/data lines interface with
the MPU's lower 8-bit
address/data bus. The addresses
are latched into the internal,
address register by the falling
edge of the ADDRESS
LATCH ENABLE signal
(ALE). '

If the address is within the
range of the internal chip
select, the 8-bit data is
written/read to/from a register,
depending on the /O write or
1/O read input control lines.

D0-D7 Data Bus /0 When CONFIG?2 is pulled low,
these lines carry only data.

A3 AddressBit3 I N/A 49 40 When the active high
CONFIG2 signal is low, this

active high line provides
address bit 3 for internal
register selection. Refer to
Table 4-1 for 82C5086 register
addresses.

A4 AddressBit4 I N/A 73 65 When the active high
CONFIG?2 signal is low, this
active high line provides
address bit 4 for internal
register selection. Refer to
Table 4-1 for the addresses of
the 82C5086 internal registers.
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Table 2-4.

Input/Output Signals (continued)

Signal
Symbol

Signal I/0
Name

68

Pin Number
80

84

Function

-ACK

SCSI o
Acknowledge

47

67

59

The initiator drives this active
low signal to indicate
acknowledgment of a
REQ/ACK handshake for a
SCSI data bus transfer. In
target mode, the 82C5086
receives this bidirectional I/O
line. In initiator mode, this
line is driven by the 82C5086
in response to the target's
request for data to be transferred
over the SCSI data bus.

SCSI Attention /O

56

Initiator asserts this active low,
SCSI bus control signal to
indicate the ATTENTION
condition and to request a
MESSAGE OUT phase.

-BSY

SCSI Busy /O

45

65

57

This active low, SCSI bus
control signal indicates the bus
is currently in use.

BUF_IN

Buffer In I

29

46

37

This input signal provides
direct control of the BUF_OUT
signal if SCSI differential
mode is disabled. Its value can
be read by the MPU.

BUF_OUT

Buffer Out (0]

<22

37

27

This open drain 48 mA output
line can be driven from the
BUF_IN signal in
non-differential (single-ended
drivers/receivers) SCSI mode.
This signal provides the reset
out signal to the SCSI bus
when differential drivers
(multiple-ended drivers) are
connected.

SCSI 10
Control/Data

53

74

In target mode, the 82C5086
drives this bidirectional 1/0
line for all SCSI command and
data transfers.

In initiator mode, the 82C5086
receives this active low signal
that indicates the target has
SCSI command/data to
transfer.




32 CHIPS 82C5086 Reference Manual

Table 2-4. Input/Output Signals (continued)

Signal Signal I/0 Pin Number Function

Symbol Name 68 80 84

CLOCK Clock I 59 80 72 This active high, input signal
is for a free running clock used
for all internal timing.
Recommended clock frequency
is 24 to 32 MHz.

CONFIG1 Configurationl I 64 7 80 This line is pulled up
internally and used to select the

MPU's strobe inputs. When
this active high, input signal is
grounded, the 82C5086 chip is
configured for an
8085/8051-type MPU that uses
individual read and write
strobes. When this signal is
left open, the 82C5086 chip is
configured for a Z8-type MPU
that uses separate strobe and
read/write signals.

CONFIG2 Configuration2 I N/A 61 52 When this active high signal is
high, the 82C5086 chip is
configured to operate with a
multiplexed address and data
MPU bus. When this line is
low, pins A0-A4 (-XOR[5-7],
A3, and A4) are used to select
the internal registers. Refer to
Table 4-1 for a list of the
addresses of the 82C5086
internal registers. This signal
is pulled up internally.
Typically it will be pulled up
by a resistance of 25 Kohms.

-DMA_ACK DMA I 33 50 41 This active low, input signal
Acknowledge provides the 82C5086 with the
acknowledge handshake signal

from the memory data bus
DMA controller. When this
active low signal is asserted,
the 82C5086 gates data onto
the memory data bus (write), or
clocks data into (read) the
82C5086 on the trailing edge
of -DMA_ACK.
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Table 2-4. Input/Output Signals (continued)
Signal Signal I/0 Pin Number Function
Symbol Name 68 80 84
-DMA_REQ DMA Request O 34 51 42 This active low, output signal
provides the memory data bus
DMA controller with a request
handshake signal from the
82C5086.
DRV_GNDI[0-5] Driveground I 12,57,17} 26,31, }16,21,28] Drive ground. Required around
23,46,52) 38,66, | 58,64,70] 48 mA drivers.
72,78
GND[0-2] Ground I 1, 12, 1,43 | Ground
35 52 12
-HOST_D[0-7] SCSI O |21,19-18) 36,34, {26,24,22) These eight active low signals
Host Data 16-13,11} 30-27, | 20-17,15} comprise the SCSI data bus.
0-7 25 This 8-bit bidirectional data
bus is used to transfer parallel
data to/from the host system.
-HOST_D_P SCSI j7(0) 10 24 14 When the 82C5086 is driving
Host Data the SCSI bus with data, this
Parity activelow signal indicates odd
parity (flow through). When the
82C5086 receives data from the
SCSI host data bus, this odd
parity bit is used to check for
valid parity.
INP1[04] InputPort1 I 24- 39- | 29-31, | These active high signals can
28 41 35-36 | be used for setup information
44, and are pulled high internally.
45 For example, the SCSI
controller ID can be set with
this port's bits. These bits
are accessible to the MPU in a
Port 1 read operation. The
INP1_{4] pin can be used for a
parity bit to the memory data
bus.
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Table 2-4.

Input/Output Signals (continued)

Signal
Svmbol

Signal
Name

1/0

68

Pin Number
80

84

Function

INTERRUPT Interrupt

o

60

1

73

Firmware engineers can
program this signal to control
when the 82C5086 should
generate an interrupt to the
MPU. This signal is active
low on reset. If it is enabled,
output is active when any
enabled interrupting sequence is
detected. For latched bits, it is
cleared when the MPU reads
Interrupt Status Register S.
For unlatched bits, it is cleared
when the pass-through
interrupt condition disappears.

SCSI Inpu/
Output

/O

55

76

In target mode, this
bidirectional, active low I/O
line is driven by the controller
to indicate the target has
data/command/status to transfer
to the initiating controller.

In initiator mode, the 82C5086
receives this line to indicate the
direction of the data transfer.

IO_-MEM_-DM /O Data

Memory

I

65

81

This chip enable pin controls
access to the 82C5086. Its
asserted polarity is discussed in
Tables 2-5 and 2-6, and is
shown as follows:

CONFIG1 CONFIG1
Low High

CONFIG2
Low

CONFIG2

Low High

High Low
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Table 2-4.

Input/Output Signals (continued)

Signal
Symbol

Signal
Name

I/0

68

Pin Number
80

84

Function

MEM_D(0-7]

Memory Data
Bus

3643

53-
60

44-51

These eight active high signals
comprise the 8-bit
bidirectional data bus to/from
the buffer memory. This
high-speed data bus is called
the memory data bus.

In 16-bit host adapter mode,
these lines are used as the
MPU's upper data bus to
transfer bits 8-15 to/from
buffer memory. This enables
two bytes per cycle to be
transferred.

-MSG

SCSI Message

50

70

62

This active low signal is driven
by the target during a
MESSAGE phase.

In target mode, the 82C5086
drives this I/O signal to
indicate a MESSAGE phase
(e.g., MESSAGE IN) is in
progress. In initiator mode,
the 82C5086 receives this
signal.

SCSI Request

110)

75

67

In target mode, the 82C5086
drives this active low I/O
signal to request data transfer
to/from the initiator.

In initiator mode, the 82C5086
receives this signal that
indicates the target has
command/data to transfer.
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Table 2-4.

Input/Output Signals (continued)

Signal Signal
Symbol Name

I/0

68

Pin Number
80

84

Function

-RESET_CAP . Reset
- Capacitor

56

77

69

The 82C5086 contains an
internal POR reset circuit that
generates a reset pulse for
approximately S us. at power
up. If a longer pulse is
required, the hardware design
engineer should connect this
signal to an external capacitor
to provide a power-on reset
signal of externally
controllable pulse width. An
internal pull-up resistor of 100
Kohms and a voltage threshold
of 3.2 Volts should be used for
reset pulse width calculations.

-RESET_IN SCSI Reset

48

- When this active low SCSI

bus control signal is asserted,
the 82C5086 assumes a known
reset condition. Firmware
engineers can obtain this
signal's unlatched status by
reading bit 7 (RESET Pin) of
Input Port 1 Register 8. The
latched status can be read from
bit 6 (SCSI RESET) of the
Interrupt Status Register S.

-RESET_OUT Reset Out

58

79

71

This active low output signal
is always true during power up.
It can also be asserted during a
SCSI bus reset if the firmware
engineer has deasserted bit 4
(Disable SCSI RESET_OUT
Pin) of Auxiliary Control
Register 19.

-SEL SCSI Select

51

71

63

Initiator uses this active low
signal to select the target, or
the target uses it to reselect the
initiator.

VCC[0-1] vCC

20,
49

35,
69

25,61

+5VDC
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Table 2-4. Input/Output Signals (continued)

Signal Signal /0 Pin Number Function
Symbol Name 68 80 84
-XOR([5-7] Exclusive-OR 1 63- 64 77-79 | When the active high
Address 5-7 61 CONFIG?2 pin is high
(multiplexed MPU bus
addressing), these active low
input signals are used for

internal chip select. They are
pulled up internally. They
control the polarity of the
corresponding address line. For
example, if these pins equal

11 1, then the 82C5086 will
respond only to addresses
below 32.

AO0-A2 Address Bits I When the CONFIG?2 signal is

02 low, these active high lines
connect to address bits 0-2
(A0-A2). Address bits 0-2 are
used for internal register
selection.
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Signals Specific to 8085/8051 Mode

Table 2-5 describes the signals used only when the 82C5086 is operating in
8085/8051 mode (multiplexed mode). Note the 8085/8051 uses
multiplexed address/data buses. The 68-pin version must be connected to
multiplexed MPU address/data bus; whereas the 80 and 84-pin packages
support non-multiplexed, as well as a multiplexed, MPU address/data
buses.

NOTE
In this mode the CONFIG1 signal is low.

Table 2-5. Signals Specific to 8085/8051 Mode

Signal
Symbol

Signal /0 Pin Number Function
Name 68 80 84

ALE_-AS

Address I 68 11 84 This input strobe is for
Latch latching the address from the
Enable MPU into the internal address
register on the falling edge of
ALE. The address bits are used
for internal chip and register
selection.

IO_-MEM_-DM [/OData I 65 8 81 If true (high), this input signal

Memory enables I/O read and I/O write
signals. If this I/O Data
Memory signal is false (low),
I/O read and I/O write signals
are disabled.

-IORD_-DS

I/O Read I 66 9 82 MPU uses this active low
input signal to read status
information from the 82C5086.

-IOWR_R-W

/OWrite I 67 10 83 MPU uses this active low
input signal to load the 82C5086
with the proper address for
internal chip and register
selection.
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Signals Specific to Z8 Mode

Table 2-6 provides signal descriptions for signals used only when the
82C5086 is interfacing with a Z8 microprocessor (multiplexed mode).

NOTE
In this mode the CONFIG1 signal is high.

Table 2-6. Signals Specific to Z8 Mode

Signal Signal 1/0 Pin Number ‘ Function

Symbol Name 68 80 84

ALE_-AS Address Strobe 1 68 11 84 This active low input strobe is

. for latching the address from

the MPU into the internal
address register. Address bits
are used for internal chip and
register selection.

IO_-MEM_-DM DataMemory 1 65 8 81 If true (low), this input signal

enables data strobe (DS). If
this active low signal is false
(high), data strobe is disabled.

-IORD_-DS Data Strobe I 66 9 82 If R/W is true (high), the MPU
uses this active, low input to
read status information from
the 82C5086. If R/W is false
(low), the MPU uses it to load
information into the 82C5086.

-IOWR_R-W Read/Write 1 67 10 83 This active high input signal
determines whether the MPU
wants to perform a read
operation (R/-W is true), or
write operation (R/-W is false).
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Signals Specific to Host Adapter Mode

Table 2-7 describes signals used only when the 82C5086 is operating in
host adapter mode. The 84-pin version provides full AT host adapter
support. When the 84-pin package MPU_AEN, -MPU_ACK,
IO_MEM_-DM and -IORD_-DS or -IOWR_R-W signals are asserted, the
82C5086 forces the MPU to access the MPU FIFO Data Register 12. This
function is required for AT compatibility and would be used in conjunction
with the FIFO_RDY pin for transferring data over the AT bus. Refer to
Figure 2-7 for a functional pin out of a 82C5086 in AT host adapter mode.

Table 2-7. Signals Specific to Host Adapter Mode

Signal Signal I/0 Pin Number Function

Symbol Name 68 80 84

-16BHAM 16-BitHost O N/A | NA 33 This open drain pin is active
Adapter Mode low, sink 24 mA. Its output

is asserted when the MPU
reads/writes 16-bit data from/to
the 82C5086 host adapter (MPU
FIFO Data Register 12).

It is enabled by bit 0 (Host
Adapter Pins) of the Mode
Control Register 7.

FIFO_RDY FIFO Request O N/A 48 39 This tri-state active high
signal is asserted when the
FIFO is waiting for a new byte
from the MPU, or it has a byte
ready to send to the MPU.
When the MPU FIFO Buffer
Register 12 is accessed, this
signal is cleared.

This pin is enabled by bit 2
(FIFO RDY Pin) of the Mode
Control Register 7.

IORDY I/O Ready (o) N/A 47 38 This open drain pin sinks 24
mA. It is enabled by bit 0
(Host Adapter Pins) of the
Mode Control Register 7.
Whenever the MPU accesses
the MPU FIFO Buffer Register
12, and data is not available to
be read/written, this signal is
deasserted.

Hardware engineers should tie
this output signal to the MPU
Wait State Generator.
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Table 2-7. Signals Specific to Host Adapter Mode (continued)

Signal Signal I/0 Pin Number Function
Symbol Name 68 80 84
MPU_AEN MPU Address 1 N/A N/A 74 This active high signal is used
Enable as a qualifier to override the
MPU address bits. It is
internally pulled up.
-MPU_ACK MPU I N/A N/A 54 This active low signal is used
Acknowledge as a qualifier to override the
MPU address bits and also

forces an internal chip select.
It is internally pulled up.
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Signals Specific to Wide Data Bus Transfers

Table 2-8 describes signals used only when two or more 5086s are
cascaded to support wide SCSI bus data transfers. This support is provided
by the 80 and 84-pin packages. The 68-pin package supports an 8-bit SCSI
data bus. Refer to Figure 1-3 for a diagram of a system configuration with
two 5086s cascaded to support 16-bit data transfers over the SCSI bus.
Figure 3-2 provides a functional pin out of 5086s cascaded.

Table 2-8. Signals Specific to Wide Data Bus Transfers

Signal Signal /0 Pin Number Function

Symbol Name 68 80 84

-DSYNC DMA Sync 1/O N/A 63 55 The master 82C5086 does not
generate a DMA request (assert

-DMA_REQ) signal until this
active low input signal is

The slave(s) 82C5086 asserts
this signal to indicate a not
ready condition. Hardware
engineers should tie this pin on
all master and slave S086s
together.

In master mode, this pin is an
input and is pulled high. In
slave mode, this pin is an open
drain output. For more details
refer to Chapter 3's section
"Master/Slave Mode."

-SSYNC SCSI Sync KO N/A 33 23 The master 82C5086 does not
generate a SCSI
request/acknowledge
(REQ/ACK) signal until this
active low input signal is

To indicate a not ready
condition the slave(s) 82C5086
asserts this signal. Hardware
engineers should tie this pin on
all master and slave 5086s
together.

In master mode, this pin is an
input and is pulled high. In
slave mode, this pin is an open
drain output. For more details
refer to Chapter 3's section
"Master/Slave Mode.”
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Table 2-8. Signals Specific to Wide Data Bus Transfers

(continued)
Signal Signal 1/0 Pin Number Function
Symbol Name 68 80 84
-WPAR Wide Data 10 N/A 62 53 In asynchronous or
Bus Parity synchronous mode, this active

low input signal indicates the
external 82C5086 slave chip(s)
has a data parity error or
over/under run error.

In master mode, this signal is
an input and is pulled high.
In slave mode, this signal is an
open drain output. Hardware
engineers should tie this pin on
all masters and slave 5086s
together.
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Signals Specific to The Differential SCSI Interface

Table 2-9 describes signals used only when the 82C5086 is operating in the
differential SCSI interface mode. The 80 and 84-pin packages support this
mode; however, the 68-pin package supports only the non-differential SCSI
interface mode.

Table 2-9. Signals Specific to The Differential SCSI Interface

Signal Signal I/0 Rin _Number Function
Symbol Name 68 80 84
ARB Arbitration (0) N/A 3 76 When this active high output

signal is high, the 82C5086 has
placed an ID on the SCSI data
bus. The 82C5086 will receive
all data bits (including any bits it
has driven low), and determine
if it won the SCSI bus
arbitration.

BUF_OUT  Reset Out 0] 22 46 27 In differential SCSI mode, this
active low output signal drives
the SCSI control bus -RST
signal. The 82C5086's -RST
signal is used for input only.

-DIF_BSY  Busy Input I N/A 42 32 In differential mode, this active
low input receives the SCSI
bus -BSY control signal.
-BSY signal is driven by the
same signal used in single-

ended (non-differential) operation.
DIF_DIR Data Direction O N/A 21 10 When this active high
Enable signal is low, the 82CS5086

transfers data onto the
SCSI host data bus. When
it is high, data is
transferred from. the SCSI
host data bus to the 82C5086.

DIF_ENB Differential I N/A 2 75 When this active high input

Drivers Enable signal is high, the 82C5086
assumes operation in the
differential SCSI mode. This
mode causes the -SEL, -BSY
and -RST signals to be output
only, and enables the other
signals listed in this table.
The: DIF_ENB pin is internally
pulled low.
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Table 2-9 Signals Specific to The Differnetial SCSI Interface

Signal
Symbol

Signal
Name

I/0

Pin Number

68

80 84

Function

-DIF_SEL  Select Input

I

N/A

43 34

In differential mode, this

active low input signal receives
the SCSI bus -SEL control
signal. The -SEL signal is
driven by the same signal used
in single-ended
(non-differential)

bnm operation.

INR_ENB Initiator

Enable

N/A

23 13

This active high output
signal enables SCSI bus
control signals -ACK and
-ATN.

TAR_ENB

TargetEnable O

N/A

22 11

This active high output signal
enables the following SCSI
bus control signals: -REQ,
-C_D, -I_0O, and -MSG.

Pad Drive Capacity

Refer to Table 2-10 for a list of the pad drive capacity of the 82C5086 pins.

Table 2-10. Pad Drive Capacity

Pin Name Drive Pad Pin Name Drive Pad
Capacity (mA) Capacity (mA)

-ACK 48 +INR_ENB 4
-ATN 48 +INTERRUPT 4
-BSY 48 +DIF_DIR 4
+BUF_OUT 48 +DMA REQ 4
-CD 48 +MEM_D[0-7] 8
-HOST_D[0-7] 48 +A_D[0-7] 8
-10 48 +ARB 4
-MSG 48 -RESET_OUT 4
-REQ 48 +TAR_ENB 4
-RESET_IN 48 +INP1{4] 4
-SEL 48 -DSYNC 4
IORDY 24 -WPAR 4
-16BHAM 24 -SSYNC 4
+FIFO_RDY 8
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ELECTRICAL SPECIFICATIONS
A.C. Specifications

The relevant timing diagrams and A.C. characteristics for interfacing the
82C5086 are provided in the following timing specification sections. For
more information on the microprocessor timing refer to the documentation
for the particular microprocessor.

Clock Timing

The 82C5086 chip has a CLOCK signal for a free running clock that is used
for all internal timing. The recommended clock frequency for the 82C5086
chip is 24 to 32 MHz. Figure 2-9 presents the waveform and AC
characteristics of the CLOCK signal timing.

_ T1.
SIGNAL
() CLOCK
T2 R T3 R
SYMBOL PARAMETER MIN. TYP. MAX. UNIT
T1 Clock Period (CP) 31.25 ns
T2 Clock pulse width high 40% of CP ns
T3 Clock pulse width low 40% of CP ns

Figure 2-9. Clock Timing Characteristics
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Z8 Mode Timing

The 80- and 84-pin versions of the 82C5086 chip can interface with the Z8
microprocessor. When the 82C5086 is interfacing with the Z8 that has a
multiplexed address/data bus, the 82C5086 operates in multiplexed mode.
Figures 2-10 and 2-11 respectively present signal timings and their AC
characteristics for Z8 mode write and read operations. For more details on
these signals, refer to in the section "Signals Specific to Z8 Mode" earlier in

this chapter.
_SIGNAL
(@) +IO_MEM_-DM \ /
- T4 .
M  -IORD_-DS \\ /

(M  +CONFIG1

@M  +CONFIG2

@ -IOWR_R-W

| T5
@  +ALE_-AS \ 4
= T8
® A0 —— A D >

—

SYMBOL PARAMETER MIN. TYP. MAX. UNIT
T4 -IOWR_-DS low pulse width 60 ns
TS +ALE_-AS low pulse width 30 ns
T6 Address setup to +ALE_-AS high 25 ns
T7 Address hold after +ALE_-AS high 25 ns
T8 Data setup to -ICRD_-DS low 25 ns
T9 Data hold after -IORD_-DS high 25 ns

Figure 2-10. Write Operation Z8 Mode Timing Characteristics
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SIGNAL

@ +I0_MEM_-OM _\ /-_
T10

M  -ORD_DS \ /

) +CONFIG1

) +CONFIG2

o -IOWR_R-W
ARA

M +ALE_-AS \r——:/

’ T12 —»{T1 L T14 I IAER

SYMBOL PARAMETER MIN. TYP. MAX. UNIT
T10 -IORD_-DS low pulse width 60 ns
T11 +ALE_-AS low pulse width 30 ns
T12 Address setup to +ALE_-AS high 25 ns
T13 Address hold after +ALE_-AS high 25 ns
T14 Data valid from -IORD_-DS low 50 ns
T15 Data float after -JORD_-DS high 35 ns

Figure 2-11. Read Operation Z8 Mode Timing Characteristics
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8085/8051 Mode Timing

The 82C5086 can operate in 8085/8051 mode (multiplexed mode). Figures
2-12 and 2-13 respectively present the signal timings and their AC
characteristics for 8085/8051 mode write and read operations.

SIGNAL

@ +O_MEM_-DM / \_

@  +CONFIG

@  +CONFIG2

@  -IORD_-DS
T16

@  -IOWR_RW \ /

T17
) +ALE_-AS ; ;\

l T18 —>{T19%e—T20 | T21

SYMBOL PARAMETER MIN. TYP. MAX.  UNIT
T16 -IOWR_R-W low pulse width 60 ns
T17 +ALE_-AS high pulse width 30 ns
T18 Address setup to +ALE_-AS low 25 ns
T19 Address hold after +ALE_-AS low 25 ns
T20 Data setup to -IOWR_R-W low 0 ns
T21 Data hold after -IOWR_R-W high 25 ns

Figure 2-12. Write Operation 8085/8051 Mode
Timing Characteristics
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SIGNAL

(@ +IO_MEM_-DM —/ ' \__

) +CONFIG1

) +CONFIG2
T22

)] -IORD_-DS \\ /

M  -IOWR_R-W

T23
) +ALE_-AS ; ;\

- T24 ——T2T~ ,_126_.}_127‘
D HADON = A ) {_° )—

SYMBOL PARAMETER MIN. TYP. MAX. UNIT
T22 -IOWR_R-W low pulse width 60 ns
T23 +ALE_-AS high pulse width 30 ns
T24 Address setup to +ALE_-AS low 25 ns
T25 Address hold after +ALE_-AS low 25 ns
T26 Data valid from -IORD_-DS low 50 ns
T27 Data float after -KORD_-DS high 35 ns

Figure 2-13. Read Operation 8085/8051 Mode Timing
Characteristics
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Non-multiplexed Mode Timing

The 82C5086 chip can operate in non-multiplexed mode in order to interface
with microprocessors that have non-multiplexed address/data buses.
Figures 2-14 and 2-15 respectively present signal timings and their AC
characteristics of write and read operations for non-multiplexed mode.

T T33
SIGNAL l~29—v .—.'
M +IO_MEM_-DM \ /
@ +CONFIG1
(V) +CONFIG2
T28 B T34 -,
— I
) +A4-AD X
() -IORD_-DS
T30
@ -IOWR_R-W \ /
T32
0y} +D7-DO \J 1
SYMBOL PARAMETER MIN TYP. MAX. UNIT
T28 Address setup 30 ns
T29 +lO_MEM_-DM setup 20 ns
T30 -lOWR_R-W width 2CP ns
T31 Data bus setup 30 ns
T32 Data bus hold 20 ns
T33 +lO_MEM_-DM hold 10 ns
T34 Address hold 10 ns

Figure 2-14. Write Operation, Non-multiplexed MPU Timing

Characteristics
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SIGNAL

M +IO_MEM_-DM

()] +CONFIG1

()] +CONFIG2

) +A4-A0

() -IOWR_R-W

T2

—

T6

-

T1

P

T3
(M  -IORD_-DS \ /
T4 K
4y +D7-DO j v_—;——
SYMBOL PARAMETER MIN. TYP. MAX. UNIT

T35 Address setup 30 ns
T36 +/0O_MEM_-DM setup 20 ns
T37 -IORD_-DS width 2CP ns
T38 Data valid from strobe 10 50 ns
T39 Data fioat after strobe 35 ns
T40 +I0O_MEM_-DM hold 10 ns
T41 Address hoid 10 ns

Figure 2-15. Read Operation, Non-multiplexed
MPU Timing Characteristics
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Timing for Data Transfers to System Memory

System design engineers have two alternative ways of wiring the 82C5086
to support data transfers to/from system memory. First, the 82C5086's
IORDY pin can be connected to the MPU's wait state generator to support
burst transfers (string operation) from the MPU to the 82C5086 chip.
Figures 2-16 and 2-17 respectively present the signal timings and their AC
characteristics of the IORDY signal and its associated signals for a MPU
write and read operation.

The second method of supporting data transfers to/from system memory is
to connect the 82C5086's FIFO_RDY pin to a DMA controller on the
system's memory data bus. Figures 2-18 and 2-19 respectively present the
signal timings and AC characteristics for the FIFO_RDY signal and its
associated signals.
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SIGNAL

(M +IO_MEM_-DM \ /

17

@M  +CONFIG1

£C
17

(M  +CONFIG2

£ ¢
17

@ +ALE_-AS

g4

(D  -IOWR_R-W | \ " /__
(0) +|ORDY \\ y /
(0) -16BHAM \\ ) /
SYMBOL  PARAMETER MIN.  TYP. MAX.  UNIT
T42 +l0_MEM_-DM and +ALE_-AS 50 ns

deasserted to IORDY low

Note:

1. +IORDY is driven low only if the pin is enabled and the 5086 is not ready to accept more data.
2. +IORDY will remain low until the 5086 accepts the data.

3. +IORDY will only be low for Register 11 or 12 access.

4. +IORDY is not a function of -IOWR_R-W.

5. -16BHAM pin must be enabled and a 16 bit transfer requested.

Figure 2-16. MPU Write IORDY Timing Characteristics
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SIGNAL

(D +lO_MEM_-DS

N 2N
~

) +CONFIG1

) +ALE_-AS / \ (.

@  -IORD_-DS \

[N 2N
~°

©) +D(15:0)  mmmmm o el o o

— T

©) +IORDY ;

J~
"

©) -16BHAM \ /
3
SYMBOL PARAMETER MIN. TYP. MAX. UNIT
T43 +lO_MEM_-DS and +ALE_-AS 50 ns
deasserted to +IORDY low
T44 Data valid to +IORDY high 10
Note:
1. +lORDY is driven low only if the pin is enabled and the 5086 does not have data to send
to the MPU.

2. +IORDY will remain low until data is available.

3. +IORDY will only be low for Register 11 or Register 12 access.
4. +IORDY is not a function of -IORD_-DS

5. -16BHAM pin must be enabled and a 16 bit transfer requested.

Figure 2-17. MPU Read IORDY Timing Characteristics
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SIGNAL

o~
"

@O +IO_MEM_-DS

)] +CONFIG1

-t G
) +CONFIG2
B
Q) +|ORD_-DS 2; V
+ \.
D  +IOWR_R-W 5 1 ) T2 ~ Ta
‘, = Pam
(9)] +FIFO_RDY *
5§
) +A4-A0 INVALID ADDRESS
) 7
/ \
) +MPU_AEN . A \
P
wPa )
) -MPU_ACK \ A

e

© -16BHAM
SYMBOL PARAMETER MIN. TYP. MAX. UNIT

T47 +FIFO_RDY high to access strobe 0 ns
T48 Access strobe low to +FIFO_RDY low CP+80 ns
T49 +MPU_AEN high and -MPU_ACK low

to access strobe 35 ns
T50 +MPU_AEN and -MPU_ACK hold time 30 ns

Note:

1. +MPU_AEN high and -MPU_ACK low and +FIFO_RDY high<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>