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86C05 Features

+ Connects to the following host buses:
1. IBM MicroChannel Bus
2. IBM AT (ISA) Bus
3. EISA Bus
4. Apple NuBus
+ Master mode host bus operation with programmable data transfer width of 8, 16, or 32 bits
* Data transfer rate to 20 MBytes/sec
+ Three independent host bus ports and interrupts to support multi-processing environments.
» Programmable host bus parameters; arbitration level, etc.
+ On chip 32 word deep by 32 bit FIFO
* Programmable FIFO throttle which produces an extremely high host bus utilization
+ 24 bit host bus address counter (32 bit NuBus)
* 24 bit transfer counter
+ Six configuration registers
« Six user defined host I/O registers
+ 8 or 16 bit DMA interface supports DMA controller or DMA device operation
+ Programmable conditions for control microprocessor interrupt
+ Connects to a non-multiplexed or multiplexed (address/data) control microprocessor bus
» BIOS PROM support
* Lock host bus and set semaphore command
* Clock rate to 40 MHz
* Built in host bus drivers for control signals

+ Internal power on reset and flag

« Single +5 volt supply, CMOS low power consumption



Chapter 1
Functional Description

1.1 INTRODUCTION
1.1.1 General Description

As shown in Figure 1, the NCR 86C05 provides

a single chip “master mode” host interface to the
MicroChannel, EISA, AT, or NuBus. The 86C05
performs data transfers to 20 MBytes/sec. Eight,
sixteen, or thirty two bit data transfers are sup-
ported on the host interface. A 32 word deep by
32 bit FIFO is provided to buffer data transfers
between the host interface and the DMA or micro-
processing unit (MPU).

The DMA interface is programmable to support
eight or sixteen bit transfers to a local DMA con-
troller or intelligent peripheral. The 86C05 sup-
ports a simple REQ/ACK handshake and it also
provides parity for each eight bits on the DMA
bus. The DMA interface may be programmed to
operate in DMA controller or DMA device mode.

When the DMA interface is configured for 8 bit
transfers then the high byte of the DMA interface
(bits 8—15) may be used to carry the high byte (bits
8-15) of the MPU interface. This provides the ca-
pability for the MPU to transfer 8 or 16 bits of data
to the host or DMA interface.

All 86C05 MPU registers are eight bits wide. The
86C05 connects directly to a non-multiplexed or
multiplexed (address/data) MPU bus, thus support-
ing most popular microprocessors including Z8,
8051, and 80188/80186.

To help simplify interface logic even further the
86C05 provides a built in BIOS PROM support
logic. The PROM provides the host operating sys-
tem with initialization parameters for the 86C05
and may also provide routines to communicate
with the I/O card.

The 86C05 is available in a 160 pin qﬁad plastic
flat pack. '

BIOS PROM
Interface
|
32 Bit I
MicroChannel, 8]28%5 16 Bit
AT, EISA, DMA
or NuBus CONTROLLER Interface
Interface
l [
8 bit Control
MPU Interface

Figure 1. Data Flow through the 86C05



1.1.2 Block Diagram

The block diagram of the 86C05 is shown on the following page. This illustration shows the MicroChannel
host interface:
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Figure 2. Block diagram of the 86C05
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1.2 OVERVIEW
1.2.1 Host Interface

The 86C05 provides all the control and data signals
to interface to the MicroChannel, EISA, AT, or
NuBus host buses (transceivers required on most
lines). Bus selection is made via configuration pins
on the 86C05. Host bus parameters are program-
mable as outlined below:

a. Data Width - The firmware engineer may con-
figure host data transfers in any width combina-
tions (8, 16, or 32). Data is packed and unpacked in
the on-chip FIFO. For the MicroChanne] and AT
host buses the 86C05 transfers to memory sizes
smaller then specified. For example, if a 16 bit host
transfer was requested but host memory is only 8
bits wide then the 86C05 performs two eight bit
transfers. Data transfers can occur to/from I/O or
Memory Space.

b. FIFO Throttle - Since the 86C05 operates in bus
master mode the maximum number of burst trans-
fers per host bus ownership is programmable from
1 to 64 bus cycles. In addition the 86C05 supports
a hog mode which causes the chip to stay on the
bus until one of the following events occur:

1. A higher priority device requests the bus
2. The FIFO is full

3. The transfer counter is equal to zero and the
FIFO is empty

c. Host Interrupts - To facilitate multiprocessing
environments the 86C05 provides three independ-
ent host interface interrupts.

d. Arbitration Priority - The host bus arbitration
priority is programmable.

e. I/O Registers - Six general purpose I/O registers
are provided for communication between the host
system and the local MPU.

1.2.2 DMA Interface

The DMA Interface transfers 8 or 16 bit data to
logic contained on the I/O card. This logic could be
a DMA controller or any device that supports the
REQ/ACK handshake. The interface is configur-
able to act as a DMA controller (8237 handshake
with RD /-WRT strobes) or a DMA device. In

DMA device mode the 86CO05 asserts the
DMA_REQ signal and expects to send/receive
data when the DMA_ACK signal is received.
When the 86C05 is operating as a DMA controller
it receives a REQ signal from a device on the I/O
card and sends/receives data when it asserts the
ACK signal.

When the DMA interface is configured for 8 bit
transfers then the high byte of the DMA interface
(bits 8-15) may be used to carry the high byte (bits
8-15) of the MPU interface. This provides the ca-
pability for the MPU to transfer 8 or 16 bits of data
to the host or DMA interface.

In addition, the 86C05 can transfer 8 bit DMA data
over either the high or low byte. This feature helps
the firmware engineer “clean-up” word transfers
with odd transfer counts.

1.2.3 MPU Interface

The microprocessor (MPU) on the I/O card con-
trols all data flow through the card and communi-
cates to the host system via the 86C05. In a typical
system, the code contained within the BIOS
PROM would communicate an operating system
request to the I/O registers on the 86C05. A write
to these registers would generate an interrupt to the
local MPU on the I/O card. The MPU would then
direct the 86C05 to fetch the command block from
system memory and transfer it to local MPU mem-
ory. The MPU would then decode the command
and direct the data flow, for example from the
DMA interface to host memory. It should be noted
from this example that data can flow through the
86C05 in any direction from the the host, DMA, or
MPU interface.

1.2.4 BIOS PROM Interface

The four host buses supported by this product re-
quire a BIOS PROM to aid the operating system in
configuring and using the I/O card. The code con-
tained within the BIOS PROM is executed by the
operating system to initialize the 86C05, the I/O
card, and inform the operating system of the I/O
card presents. It may also provide the interface rou-
tines which communicate between an I/O driver
and the 1/O card (86C05). It should be noted that
when the BIOS PROM interface is 8 data bits
wide, any code run directly from this PROM will
execute slowly. For higher performance systems
the BIOS code should be copied into system RAM
and executed from RAM. The method used to



provide the BIOS PROM with a latched address
bus is specified below:

1.3 REGISTERS

1.3.1 86C05 Register Organization

a. NuBus - 18 bits of latched memory address bus
is provided by the 86C05.

Register numbers 013 are shared between the

host interface and the MPU interface. They are

b. MicroChannel - External address latches must
be provided when interfacing to this bus. The
address range is specified in register 6 and is
used by the 86C05 to gate PROM data to the
MicroChannel. '

used for communication between the system proc-
essor and the MPU. Registers 15-31 are for the
exclusive use on the local MPU and are used to
control the operation of the 86C05. In Table 1, the
I/O register definitions are proceeded by an access

code letter as outlined below:

c. AT/EISA Bus - Since the lower address bits,
SA(0-19), are latched by the AT/EISA Bus
these lines connect directly to the address pins of
the BIOS PROM. As with MicroChannel ex-
plained above, register 6 specifies the address
range for the BIOS PROM.

H =Host Access
M = MPU Access

TABLE 1. REGISTER ASSIGNMENTS AND ADDRESSING

’ Address Register

4 3 2 1 0 Number Write

O 0 0O 0 o 0 (00h) M - Config 0

0O 0 0 O 1 1(01h) M - Config 1

0O 0 o0 1 0 2 (02h) HM - Config 2

0O 0 O 1 1 3(03h) HM - Config 3

0 0 1 0 O 4 (04h) HM - Config 4

0 0 1 0 1 5 (05h) HM - Config 5

0 O 1 1 0 6 (06h) HM - Config 6

0 0 1 1 1 7 (07h) HM - 1/O Port

0 1 0O 0 O 8 (08h) HM-I/OCmd O

0 1 0 O 1 9 (0%h) HM-I/OCmd 1

0 1 0 1 0 10 (OAh) HM-T/OCmd 2

0 1 0 1 1 11 (OBh) H-I/OData0

0 1 1 0 O 12 (0Ch) H-1/OData 1

0 1 1 0 1 13 (ODh) H-I/OData2

0 1 1 1 0 14 (OEh) Not Defined

0 1 1 1 1 15 (OFh) System Control

1 0 0 0 0 16 (10h) System Config

1 0 0O 0 1 17 (11h) Host Control 0

1 0 O 1 0 18 (12h) Host Control 1

1 0 0 1 1 19 (13h) Host Blk Count

1 0 1 0 0 20 (14h) Host Preempt Time
1 0 1 0 1 21 (15h) DMA Control

1 0 1 1 0 22 (16h) Xfer Command

1 0 1 1 1 23 (17h) Interrupt Mask

1 1 0O 0 O 24 (18h) Xfer Count 0-7

1 1 0O O 1 25 (19h) Xfer Count 8-15

1 1 0 1 0 26 (1Ah) Xfer Count 16-23
1 1 0 1 1 27 (1Bh) Host Address 0-7
1 1 1 0 O 28 (1Ch) Host Address 8-15
1 1 1 0 1 29 (1Dh) Host Address 16-23
1 1 1 1 0 30 (1Eh) Host Address 24-31
1 1 1 1 1 31 (1Fh) - MPU Data Buffer

1-4

Register Function

Read

H - Config 0

H - Config 1

HM - Config 2
HM - Config 3
HM - Config4
HM - Config 5
HM - Config 6
HM - I/O Port

HM -T/O Stat 0
HM - J/O Stat 1
HM -1/O Stat2
M-1/OData0
M-1/ODatal
M-I/OData2
Not Defined
System Status

Not Defined

Host Status 0

Host Status 1
Revision Number
Not Defined

Not Defined
Extended Status
Interrupt Status
Xfer Count 07
Xfer Count 8-15
Xfer Count 16-23
Host Address 0-7
Host Address 8—15
Host Address 16-23
Host Address 24-31
MPU Data Buffer



Register 0, 1 (00h, 01h) - Configuration
and1

WRITE (mpu) / READ (host)

When the host interface is the MicroChannel or
EISA buses, these registers must contain a
unique card slot ID during I/O card set-up.
After this initialization is completed, or for the
NuBus or the AT interface these registers are
defined by the user. This register is not affected
by a firmware or hard reset.

Register 2 (02h) - Configuration 2

This register contains configuration data that is
written by the host or local MPU. When the host
interface is EISA, this register must contain byte 2
of the card slot ID during I/O card initialization.
This register is not affected by a firmware or hard
reset.

WRITE (host and mpu) / READ (host and mpu)

REGISTER 2 (02h) FUNCTION

R User Defined
+ mmmmmeeeee- User Defined
F memmeme e User Defined
Fomm e User Defined
User Defined
User Defined

 —————— =

7
|
!
|
!
I
|
!
I
+

Bit0 - This bit is pre-defined for MicroChan-
nel operation. It is user defined for all
other host buses. For MicroChannel
operation this bit is cleared anytime the
86C05 is hard reset. The host processor
would typically initialize the I/O regis-
ters and then write a one to this bit thus
enabling the card (and chip) for normal
operation. When this bit is cleared the
86C05 does not respond to any host bus
access (except set-up).

Bits 1-7 - User Defined

Register 3 (03h) - Configuration 3 .

This register contains the I/O address of the 86C05
chip when it is interfaced to the MicroChannel or
AT host bus. The reader should note that after a
power-up condition the 86C05 does not respond to
an I/O address until after this register has been
written (MicroChannel or AT bus only).

For EISA bus operation this register must contain
byte 3 of the card slot ID during /O card initializa-
tion. Once initialization is completed this register is
available for general I/O communications between
the host and local MPU. The reader should note
that the base I/O address (EISA bus) for this chip is
hard wired to ZC80h (where Z is EISA bus slot

specific).

When the 86C05 is interfaced to the NuBus this
register is used for general purpose configuration.
The 1/O address space of the NuBus is FSX000II
where S is equal to the slot ID bits 3-0, F and O are
the hexadecimal digits, X is don’t care, and I is the
32 I/O register decode. Each card in the NuBus
backplane is hardwired for a unique slot ID from
Oh to Fh.

WRITE (host and mpu) / READ (host and mpu)

For MicroChannel operation the I/O address
placed in this register is compared against
address bits 15-8. The I/O address is written
by the Host processor during I/O card configu-
ration.

When this chip interfaces to the AT bus the

I/O address placed in this register is compared
against the AT address bits 9-5. The I/O address
is written to this register by the local MPU as
soon as possible after power-up.

Register 4 (04h) - Configuration 4

This register provides the capability for the firm-
ware engineer to hard reset the 86C05 chip. Bits 0,
1, and 2 are cleared by a hard reset. Bit 1 is also
cleared by a firmware reset.



WRITE (host and mpu) / READ (host and mpu)

REGISTER 4 (04h) FUNCTION
6543210

I I I

I 1 1 I' | +---Enable O card (EISA)

| e — Chnl Chk Indicator (EISA)
| B Hard Reset (Write Only)

|
[ Not Defined

O — Not Defined

Not Defined

Not Defined

|
|
|
|
|
|
|
+

———————

Bit0 - This bit is pre-defined for EISA opera-
tion. It is user defined for all other host
buses. This bit is cleared anytime the
86CO05 is hard reset. The host processor
would typically initialize the I/O regis-
ters and then write a one to this bit thus
enabling the card for normal operation.
This bit does not disable or enable any
86C05 functions.

Bit1 - When this bit is asserted thé EISA bus
I/O CHCK ssignal is asserted. For all
other host bus this bit is user defined.

Bit2 - This latched bit provides a hard reset to
the 86C05 chip. This programmable re-
set is similar to a host or power-up reset
with the following exceptions:

1. Registers 2, 3, 5, 6, and 16 are not
reset

2. NuBus slave logic is not reset

3. Dual port register control logic is not
reset

Bits 3-7 - These bits are not defined and should
not be used by the firmware engineer.

Register 5 (05h) - Configuration 5

This register is user defined when the host inter-
face is the NuBus and it is pre-defined for Micro-
Channel, EISA, and AT operation as outlined
below. It is cleared by a hard reset.

WRITE (host and mpu) / READ (host and mpu)
REGISTER 5 (05h) FUNCTION DEFINED FOR

76
P
Pl
[ 1
(I
[
I
P
([
I+

MC AT EISA

--Host Bus XX
+ —mmee Arbitration XX
R Priority XX
e een of I/O card XX
---------------- Linear Algorithm X
10 or 20 CLK X
---------------- 16 Bit Host Data XX X
Chnnl Chk Status X X

+

Bits 0-3

Bit4

Chnnl Chk XX
Indicator

- These bits indicate the arbitration prior-
ity for the MicroChannel and DMA
Channel usage for the AT Bus. For
MicroChannel operation a hexadecimal
value of F (1111) has the lower priority
and a hexadecimal value of 0 (0000)
has the highest priority.

For AT bus operation the 86C05 asserts
the DRQ signal as shown below:

Bits 86C05 DMA
3210 Request Signal
0001 DRQ(0)
0010 DRQ(1)
0100 DRQ(2)

The slot specific master request signal
(-MREQX) is asserted when the 86C05
requires EISA bus access.

The NuBus arbitration priority is set by
ID(0-3) pins. Therefore for NuBus op-
eration these bits are user defined.

- For MicroChannel operation, when this
bit is deasserted the 86C05 implements
the fairness algorithm for host bus arbi-
tration. When this bit is asserted the
86C05 implements the linear priority
arbitration algorithm.

For AT operation, this bit indicates the
number of 86C05 clocks (25ns) the
chip should wait from the time DMA



acknowledge is received until the
86C05 starts to access the AT Bus.
When this bit is asserted the 86C05
waits 10 clocks and when it is deas-
serted it waits 20 clocks. The IBM AT
specification states the I/O Card must
wait two BCLKSs after receiving -
DACK and driving MASTER low be-
fore it can drive the AT bus command
strobes.

Bit5 - This bit is only defined for Micro-
Channel, AT, or EISA bus operation.

It is user defined for NuBus operation.
If the hardware engineer needs only 16
bits of data transferred over the Micro-
Channel, EISA, or AT bus then the up-
per data word (bits 15-31) is re-defined
as an I/O port (register 7). Data bits
16-23 are for output and data bits
24-31 are input. The host or MPU may
read or write this port thru register 7.

Bit6 - This bit is pre-defined for the Micro-
Channel host bus and is user defined for
all other hosts. It indicates additional
check status information.

Bit7 - When this bit is asserted the Micro-
Channel CHCK signal is active or the
AT signal I/O CHCK is active. For
NuBus and EISA operation this pin is
user defined. The firmware engineer
must exercise care when setting this bit
and bit 6. A read operation should first
be performed to find the value of bits
0-5. The write operation should then
rewrite these bits to their original value.

Register 6 (06h) - Configuration 6

This register contains the BIOS PROM address
range when the 86C05 is interfaced to the Micro-
Channel, EISA, or AT bus. The reader should note
that after a reset the 86C05 does not respond to a
BIOS PROM address until after this register has
been written (MicroChannel, EISA, or AT bus
only). When the 86C05 is interfaced to the NuBus
all bits in this register, except 6 and 7, are user de-
fined. The contents of this register are not affected
by a firmware or hard reset.

The address of the NuBus BIOS PROM is
FSXFPPPP where S is equal to the slot ID bits

3-0, F is the hexadecimal digit, X is don’t care, and
P is 64K BIOS PROM space. Each card in the
NuBus backplane is hardwired for a unique slot ID
from Oh to Fh.

WRITE (host and mpu) / READ (host and mpu)

When this chip interfaces to the MicroChannel,
EISA, or AT bus the BIOS PROM starting ad-
dress and size information is placed in this reg-
ister. The BIOS PROM normally resides in the
0CO0000h to ODFFFFh address range. When this
chip interfaces to the MicroChannel or EISA
bus the BIOS PROM address range is written
by the host processor during I/O card configu-
ration. When this chip interfaces to the AT bus
the BIOS PROM address range is written by
the local MPU as soon as possible after power-
up. For IBM BIOS PROM selection, address
bits 2313 are specified as shown below:

A23 A22 A21 A20 A19 A18 Al17 Al6 Al5 Al4 Al3
0 0 0 0 1 1 O Dbitdbit3bit2bitl

For 32 bit addresses (MicroChannel and EISA)
the hardware engineer should externally decode
address bits A31-A24. For MicroChannel opera-
tion when the MADE?24 bit is deasserted

(32 bit address) and for all EISA operation the
-HST_MEM pin (result of external decode) must
be asserted to enable a BIOS PROM access.

The BIOS PROM address range is specified
below:
REGISTER 6 (06h) FUNCTION
6543210

I I |

I 1 1 +---NotDefined

| | + ------BIOS PROM Addr Bit 13
R BIOS PROM Address Bit 14
F emmmmcceenen BIOS PROM Address Bit 15

I
|
|
|
i
I BIOS PROM Address Bit 16

16K BIOS PROM Size
32K BIOS PROM Size
64K BIOS PROM Size

7
[
I
11
[
1
[
I
(I
00 8K BIOS PROM Size
01
10
11

The reader should note that the BIOS PROM start-
ing address must be on a memory boundary equal
to the size of the BIOS PROM. For example, a
32K PROM must start on a 32K memory address
(i.e. bits 1 and 2 must equal zero).



Register 7 (07h) - I/O Port

This I/O port is always available when the 86C05
is connected to the NuBus. For MicroChannel,
EISA, or A bus operation, this port is available
only if register 5, bit 5 is asserted. A write to this
register sends the data to eight output pins. A read
of this register provides eight unlatched bits of data
from the input pins (see register 5 for more infor-
mation). This port is not affected by firmware or
hard reset.

Register 8, 9 and 10 (08h, 09h and 0Ah) - I/O
Command

These registers can be written or read by both the
host processor and the local MPU. In a typical
operation the host processor would write a com-
mand (with bit 7 asserted) to one of these registers.
The local MPU would receive an interrupt and
read the command. It would then execute the com-
mand, write status information to this register, clear
bit 7 in this register, and generate a unique host
interrupt for this port. Bit 7 is asserted when the
86C05 is hard reset (a hard reset occurs when the
host interface reset pin is asserted) or a firmware
reset occurs (a firmware reset takes place when bit
2 of register 4 is asserted). Bits 0—6 are not affected
by a firmware or hard reset.

WRITE (host and mpu) / READ (host and mpu)

REGISTER 8, 9, or 10 FUNCTION
(08h, 09h, 0Ah)

765432
|
| | +---User Defined

10
(I

———— —

+ oo User Defined
F ommmemmm e User Defined
Fomeem oo User Defined
User Defined
Busy

- User Defined

- This bit is asserted by a hard reset or a
write from the host or MPU interface.
For example, the host would assert this
bit when it issues a new command to
the 86C05. When this bit is asserted an
interrupt (if not masked) is generated to
the local MPU.

Register 11, 12, 13 (0Bh, 0Ch, 0Dh) - I/O Data
WRITE (host) / READ (mpu)

These registers are used to communicate informa-
tion from the host to the MPU. They could, for
example, hold a 24 bit address that points to a host
mailbox structure. If the 86C05 is operating as
three separate virtual ports these registers could
contain unique information about each port. These
registers are not affected by a firmware or hard
reset.

Register 15 (OFh) - System Control / System
Status

Bits 0-5 of this control register are cleared by a
firmware or hard reset.

WRITE (mpu)

REGISTER 15 (OFh) FUNCTION

3 0

|

0---Testand Set Bit 0
1---Test and Set Bit 1
0---Testand Set Bit 2
1---Test and Set Bit 3
0---Test and Set Bit4
1---Test and Set Bit 5
0---Test and Set Bit 6
1---Test and Set Bit 7

e e e OO OO — N
it ok DD bt ek OO

—_————— e —— =

5
I
|
I
I
|
|
I
|
|
|
|
I

+ mmmmmmmmememmnnnaae Diagnostic Bit
Simulate Power On Reset
Reset Power on Flag

e — - — — &

o e ——— = — —— — — Q)

Bits 0-2 - Specifies which bit to test when the Set

Semaphore command is executed.

Bit3 - When this bit is asserted the currently
executing command is halted. This bit
is normally set by the firmware engi-
neer prior to setting the hard abort bit
(bit 4). It forces the chip to release the
host bus, halt DMA activity, etc. Assert-
ing this bit terminates the execution of
most commands.

Bit4 - When this bit is asserted the currently
executing command is hard aborted.



Bit5

Bit6

Bit7

- This bit allows the MPU to read inter-
nal nodes in the 86C05.

- When this bit is asserted its simulates a

power-up condition. The power on flag
is set and the chip is hard reset.

- Asserting this unlatched bit clears the
power on flag (register 15, bit 7)

READ (mpu)

REGISTER 15 (OFh) FUNCTION

d———_——————

543210

[
I | +---MPU Data Ready
|+ e Transfer Counter =0

R R Host Operation Done
..................... DMA Operation Done

MPU Operation Done

Bitl

Bit2

Bit3

Power On Flag

- When the MPU is transferring data to/

from the 86C05 (register 31) this bit in-
dicates the chip is ready to accept more
data.

- When this bit is asserted the transfer

counter is equal to pseudo zero. The
transfer counter may in fact be non-zero
but for the transfer size there are zero
bytes left to transfer. For example, if
performing a 32 bit transfer (four bytes)
from the host to the DMA interface and
the transfer counter equals 3 (bytes)
then this bit is set. The 86CO05 can not
read anymore data from the host (32
bits at a time) until the firmware
changes the transfer size and re-issues
the command.

- When asserted the FIFO is pseudo

empty.

- When asserted the FIFO is pseudo full.

Bits4-6 - These bits indicate the corresponding

interface has completed its task. For ex-
ample, when transferring data from the
host to the MPU and the transfer
counter equals pseudo zero and the
86C05 chip has released the bus, then
bit 4 is asserted. These bits are valid

Bit 7

only when the corresponding port is
transferring data into the 86C05.

- When this bit is asserted a power-on

condition is present. This bit can be
reset by writing a one to bit 7 of register
1

Register 16 (10h) - System Configuration

This register is cleared by a hard reset and is not
affected by a firmware reset.

WRITE (mpu)
REGISTER 16 (10h) FUNCTION

+ —_——— e — e ———— -\

I
|
|
!
|
|
|
|
|
|

5 4

3210

(I
I | +---Polarity MINT pin
I Enable FIFO_RDY pin
|

|
I
|
|
0 Q- Disable DMA Parity

[ J [— Enable DMA Odd Parity

1 0--mmmm- DMA -RD/-WRT Strobes
1 1-eemeee Enable DMA Even Parity

O — Upper byte DMA path

..................... FIFO or /Xfer

Don’tReset FIFO

Bit1

Disable Reset_Out pin

- This bit indicates the polarity of the

interrupt pin. When this bit is a one the
interrupt pin is high true polarity. When
this bit is a zero the interrupt pin is low
true polarity.

- When this bit is asserted the MPU

FIFO_RDY pin is enabled. The
FIFO_RDY pin normally connects to a
DMA controller on the MPU bus. This
allows the firmware engineer to transfer
data between MPU memory and the
86C05 under DMA control. Alternately,
the firmware engineer may poll bit O of
register 15 before transferring data be-
tween the 86C05 FIFO and local MPU
memory.

Bits 2-3 - These bits control the function of the

Bit4

parity bits as outlined above.

- When this bit is asserted and an 8 bit

DMA transfer is requested (via register
22) then the 8 bit transfer is performed
on the upper data byte.



Bit5

Bit6

Bit7

- This bit affects the definition of regis-
ters 24 through 30 as outlined below:

Reg24 26 Reg27-30
Bit5=0 XferCounter Xfer Address

Bit 5=1  FIFO Counter FIFO Address

- When a new 86C05 command is issued
the FIFO is reset and data contained
within the FIFO is lost. If this bit is
asserted the 86C05 does not reset the
FIFO when a new command is issued
and therefore any data contained in the
FIFO is processed. This bit is usually
only set for error recovery.

- When asserted the reset out pin can not
go low true. This signal is used during a
firmware reset to prevent the MPU
from being reset.

Register 17 (11h) - Host Control 0 / Host

Status 0
This control register is cleared by a firmware or
hard reset.
WRITE (mpu)
REGISTER 17 (11h) FUNCTION
76543210
[ T N O R A N |
1 11 1 1 | +--Block Xfer Mode (NB)
I T S T B R I/O / Memory Space
(MC, EISA, AT)
I Enable Resource Lock
(NB, EISA)
I N N Ignore Access Error
(MC, EISA,NB)
L B B e 32 bit Host Address (MC, AT)
I et L Six Clks between Strobes
MC,AT)
I+ Don’t Inc Host Address
+ Stay on Host bus till FIFO
full/empty
Bit0 - When this bit is asserted the 86C05
uses block mode to transfer data to/
from NuBus memory. The NuBus
memory at the address specified must
support block mode. When this bit is
deasserted only one transfer is per-
formed per NuBus transaction.
Bit1 - This bit is only valid for MC, EISA, or
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Bit2

Bit3

Bit4

Bit5

Bit6

Bit7

AT since all transfers on the NuBus are
into memory space. When this bit is
asserted the data is transferred to/from
host I/O space. This bit allows the
86CO05 to transfer data directly to/from
an I/O card without using system
memory.

- When this bit is asserted the 86C05 per-
forms a resource lock on the NuBus or
locks the EISA bus during the requested
transfer.

- When this bit is asserted the 86C05
does not halt the currently executing
command when an access error occurs.
The access error is still reporteD. An ac-
cess error occurs when the I/O CHCK
signal is asserted. In addition, for
MicroChannel operation an access error
is reported if the accessed slave does
not assert the -SD SFDBK signal.

- When asserted a 32 bit MicroChannel
or AT address is requested. The hard-
ware engineer must connect the
HOST_OWN pin to the output enable
of a byte wide MSI driver. This driver
gates the address bits 2431 onto the
host bus. All NuBus and EISA bus
transfers use a 32 bit address. The
reader should note that the AT bus
(ISA-16) is only defined for 24 address
bits.

- For MicroChannel and AT operation
the 86C05 normally inserts four clocks
between the trailing edge of the com-
mand strobe and the leading edge of the
next command strobe. When this bit is
asserted the 86C0S5 inserts 6 clocks.

- When this bit is asserted the 86C05 per-
forms continuous access to the same
host address.

- The 86CO05 arbitrated for the host bus
access once the FIFO count specified in
register 19 has been met. It then trans-
fers the count in register 19 to/from the -
host and releases the host bus. When
this bit is set the 86C05 stays on the bus
and transfers data to/from the host until
the FIFO is empty/full or the 86C05 is
forced off the bus by a higher priority



device (no higher priority device for
NuBus interface). READ (mpu)

REGISTER 17 (11h) FUNCTION

—_———_———_——

6
I

I

I

[
I
I

|

+

43210
(N

--------------------- Host Term Count
Host Threshold

7
|
I
|
|
|
|
I
I
-+

Connected to Host

Bits 0-1

Bit2

Bit3

Bit4
Bit5

Bit6

Bit7

- These bits are valid after a host access
has completed. They indicate the host
memory size (MicroChannel, EISA, or
AT) or access error (NuBus):

BitBit  NuBus
10 Function
0 0 Try Again Later
0 1 BusTimeoutError 16 Bit Memory
1 0 Error 32 Bit Memory
1 1 Normal Completion 32 Bit Memory

MC, EISA, or AT
Function
8 Bit Memory

- This unlatched pin provides the firm-
ware engineer with the status of the I/O
CHCK pin.

- Not Defined
- Not Defined

- When asserted the 86C05 chip must
load the host transfer counter with the
count in the FIFO (host write opera-
tions) or transfer counter (host read
operations). This bit is asserted for the
last host transfer before a command
completes. This bit is for diagnostic

purposes only.

- This bit indicates the FIFO is ready for
another block of data. This bit is for di-
agnostics purposes only.

- When this bit is asserted the 86C05 is
connected (bus master) to the host bus.
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Register 18 (12h) - Host Control 1/ Host

Status 1
This control register is cleared by a firmware or
hard reset.
WRITE (mpu)
REGISTER 18 (12h) FUNCTION
76543210
I Y O T O B
I I 1 1 | + + +---TransferRate
I T B B Not Defined
| T B A Not Defined
[ R SR — Assert Host Interrupt O
I+ Assert Host Interrupt 1
+ Assert Host Interrupt 2

Bits 0-2 - Regardless of the number of additional

clocks inserted into the bus access the
86C05 does not terminate the Micro-
Channel, EISA, or AT bus cycle until
the I/O Channel Ready signal is active.
These bits are not defined for NuBus
and EISA bus operation.

For MicroChannel operation these bits
indicate the number of additional clock
(ac) periods to add to the -CMD strobe.

For AT bus operation these bits select a
transfer rate. Additional clock periods
are added to the access strobes as out-
lined below (assuming 40 MHz clock
input /2 = 50 ns per additional clock
added):

Strobe Pulse 32 Bit

Bits Width /ac Transfer Rate
210 (ns) (Mbytes/sec)
000 100/0 20

001 150/1 16

010 200/2 134

011 250/3 114
100 300/4 10

101 350/5 89

110 400/6 80
111 450/7 7.3

Bits 34 - Not Defined

Bits 5-7 - Asserting these unlatched bits produce

a host interrupt as shown above. The



interrupt is cleared when the host or
MPU writes to the I/O register indicated

bus until the FIFO is empty/full. For NuBus
transfers in block mode, the value in this regis-

below: ter must correspond to 2, 4, 8, or 16. The value
placed in bits 0, 1, and 2 of this register indi-
Interrupt /O Register cates the block count as shown below:
0 Register 8
1 Register 9 Bits Number of
2 Register 10 210 Host Transfers
000 1
001 2
READ (mpu) 010 4
011 8
REGISTER 18 (12h) FUNCTION 100 16
76543210 101 32
| R I I I 110 64
111} 1| +---MicroChannel Mode 111 64
[ A AT Mode
1 Y T ) T EISA Mode READ (mpu)
R NuBus Mode
Ll REGISTER 19 (13h) FUNCTION
I B Host ID Bit 0 (NB) 76543210
I B e R Host ID Bit 1 (NB) [ T T
I + Host ID Bit 2 (NB) I 11 1 I 1 | +---Revision
+ Host ID Bit 3 (NB) I 1 1 1 | +----Number
[ R of
Bits 0-3 - The host interface of the 86CO5 chip is [ B 86C05
- configured (CONFIG2 and CONFIG3 [
pins) to operate in one of the modes in- I I e Not Defined
dicated by these bits. I B Not Defined
I+ Not Defined
Bits4-7 - These bits indicate the slot ID for the + Not Defined
NuBus.
Bits 0-3 - This number represents the current revi-

Register 19 (13h) - Host Blk Count / Revision
Number

sion number of the 86CO05. The count
began with the prototype chip at zero.
The Host Block Count register is cleared by a firm- Bits 4-7 - NotDefined
ware or hard reset.

Register 20 (14h) - Host Preempt Time
WRITE (mpu)
This register is not affected by a firmware or hard

The value written to this register indicates the reset.
number of requested transfers to/from the host
when the 86C05 becomes bus master. For ex- WRITE (mpu)

ample, if the 86C0S is transferring data to the

host and 32 bit transfers are enabled and these
bits equal 1 (see below), then the 86C05 waits
until the FIFO contains at least eight bytes be-
fore arbitrating for host bus access. Once bus
ownership is obtained the 86C05 attempts to
transfer the block count specified in this register
before releasing the bus. The transfer terminates
early if the 86CO5 loses bus priority or is on the
bus for too long (register 20). If bit 7 of Register
17 is asserted the 86CO5 attempts to stay on the

The value written to this register is the number
of clock cycles divided by 4 that the 86C05 can
stay on the bus after a bus release condition is
present. This register is not used for NuBus
operation.

The bus release condition varies for each host
bus supported as shown below:

1. MicroChannel - assertion of the -PREMPT
signal



2. EISA - deassertion of the -MACKXx signal
3. AT - bus release timeout starts immediately
after bus ownership begins.

Register 21 (15h) - DMA Control

Bits 06 of the DMA Control register are cleared
by a firmware or hard reset.

WRITE (mpu)

REGISTER 21 (15h) FUNCTION

6543 0

]

0---2 clocks DMA REQ pin width
1 ---3 clocks DMA REQ pin width
0 ---4 clocks DMA REQ pin width
1 ---5 clocks DMA REQ pin width
0 ---6 clocks DMA REQ pin width
1---7 clocks DMA REQ pin width
0---8 clocks DMA REQ pin width
1---9 clocks DMA REQ pin width

== = OO0 OO0 — N
bt bk O D bk e OO

F ocmcomaaee DMA /Device or Controller
oo Level or /Edge (DMA Device)
ACK Hold Off
(DMA Controller)
A, DMA REQ hlgh true
DMA ACK high true
Toggle DMAREQ

|
1
]
|
I
|
|
|
I
|
|
|
|
|
|
+

7
I
I
I

|

|

!

|

|

I
I

|

!
I

I

!
|

+

Bits 02 - These bits specify the width of the
DMA ACK signal when operating as
a DMA controller. The 86C05 waits
until the DMA REQ signal is asserted
and there is data to transfer to/from the
FIFO. It then asserts the DMA ACK
signal the number of clock pulses speci-
fied by these bits.

When the 86C05 is operating as a
DMA device, it drives the DMA REQ
signal and transfers data when the
DMA ACK signal is received. Under
this condition, these bits are not used.

Bit3 - This bit specifies whether the 86C05 is
operating as a DMA controller or DMA
device. When this bit is asserted DMA
controller mode is enabled. See discus-
sion of bits 0-2.

Bit4 - When the 86C05 DMA interface is op-
erating as a DMA device, this bit speci-
fies whether the DMA REQ pin is level
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Bit5

Bit6

Bit7

or leading edge asserted. When this bit
is asserted edge mode is enabled.

When the 86C05 DMA interface is
operating as a DMA controller, this bit
specifies a hold off period. That is, after
the 86C05 asserts then deasserts DMA
ACK it does not re-assert DMA ACK
until the time specified by bits 0-2 has
passed.

- When this bit is asserted it indicates the
86C05 is operating with a high true
DMA REQ signal.

- When this bit is asserted it indicates the
86C05 is operating with a high true
DMA ACK signal.

- When this unlatched bit is asserted the
DMA REQ signal is toggled. This bit is
required to “un-hang” edge asserted
DMA controllers.

Register 22 (16h) - Transfer Command /
Extended Status

This register is cleared by a firmware or hard reset.

WRITE (mpu)

REGIS
6

I
I
I
1
I
!
|
I
I
|
|
I
I
I
I
0
0
1
1

5

TER 22 (16h) FUNCTION

3 0

|

0 ---Transfer Host -> DMA
1 ---Transfer DMA -> Host
0 ---Transfer HOST -> MPU
1 ---Transfer MPU -> HOST
0 ---Transfer DMA -> MPU
1 ---Transfer MPU -> DMA
0---Set Semaphore-

1---No Operation

= = OO OO — N
—m OO = OO —

0--mmmmmemm - Transfer 8 bit host data
Transfer 8 bit host data
T Transfer 16 bit host data
| [ Transfer 32 bit host data

—_ OO —— = = — = — — — — M

--------------------- Transfer 8 bit DMA data
--------------------- Transfer 8 bit DMA data
--------------------- Transfer 16 bit DMA data
--------------------- Transfer 16 bit DMA data

7
I
I
!
|
I
I
I
|
I
I
I
|
I
I
I
I
I
|
I
|
+

16 bit MPU data



Bits -2 - When these bits are written the com-

mand indicated above begins execution.
The firmware engineer must initialize
all other registers (transfer Count, etc.)
before issuing a command to this regis-
ter. The firmware engineer can poll
(register 23) for command complete or
receive an interrupt.

The Set Semaphore Command executes
on the host bus and performs a read
modify write operation. This command
first locks host memory, reads a byte
from host memory, transfers the byte
into the FIFO, sets the indicated bit,
writes the byte back to host memory,
and unlocks host memory. Once the
command has completed the local
MPU should read the semaphore (regis-
ter 31) to determine if it now owns the
resource. A bit value of zero indicates
the resource is ours. A bit value of one
indicates the resource is owned by an-
other processor.

Bits 3-4 - These bits indicate the size of the host

transfer. For MicroChannel or AT
operation the 86C05 senses the slave
device memory width and performs
smaller size transfers if required. For
example, if these bits request the 86C05
to perform a 32 bit transfer but the
memory width is only 16 bits, then the
86C05 performs two 16 bit transfers
over host data bus bits 0-15.

For EISA bus operation the 86C05 al-
lows the system board to perform the
size translations.

Bits 5-6 - These bits indicate the width of the

Bit7

DMA interface data path.

- When this bit is asserted 16 bits of data
is transferred when register 31 (MPU
Buffer Data) is accessed. This bit
should only be asserted if the hardware
engineer has connected the upper byte
DD1(0-7) of the DMA interface to the
MPU bus

READ (mpu)

This register provides extended status for the firm-
ware engineer. When any error bit (bits 0-6) in this
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register is asserted, bit 1 (extended status) of reg-
ister 23 is also asserted.

REGISTER 22 (16h) FUNCTION

6

I
!
[
I
I
I
I
I
+

5

43210

I T I

I | +---Forced Off Bus (MC)
- Host Timeout Error (NB)

| or Slave Not Available (MC)
e FIFO or TC Contains Data
+ mmmeeeeeee Chip Reset Occurred

B Command Aborted

--------------------- Parity Error

MPU Overrun

7
I
!
I
I
I
I
I
I
I
+
Bit0

Bitl

Bit2
Bit3
Bit4
Bit5

Bit6

Command Busy

- If the 86C0S5 stays on the MicroChannel
longer then 7.5 usec after -PREMPT is
asserted it could be forced off by the
central arbitration unit, when this oc-
curs this status bit is asserted and the
command is aborted.

- If the accessed NuBus memory card
does not respond within the 255 clock
timeout period this bit is asserted.

When memory or I/O space is accessed
on the MicroChannel a signal is re-
turned to indicate if a card is present.
When this signal is not returned this bit -
is set and the data transfer terminated
(see register 17,bit 2).

- If the FIFO contains data or the transfer
counter is not equal to pseudo zero
when a command completes, this bit is
set.

- When a chip reset occurs this bit is
asserted.

- When the firmware engineer performs a
hard abort or halts command execution,
this status bit is asserted.

- When this bit is asserted a parity error
was detected on data received over the
DMA interface.

- This bit indicates an over/underrun con-
dition occurred while transferring data
between the 86C05 and the local MPU.
The 86C05 needs 12 clocks from the
trailing edge of an access to the MPU



Data Buffer (register 31) to the leading
edge of the next access. The overrun
condition can be avoided by polling
register 15, bit 0 before transferring data
to/from register 31 or by connecting the
FIFO RDY pin to a DMA controller on
the MPU bus.

Bit7 - This bit is asserted while a 86C05 com-
mand is executing. The firmware engi-
neer may poll this bit for a command
complete condition.

Register 23 (17h) - Interrupt Mask / Status
WRITE (mpu)

When the mask bit in this register is asserted and
the corresponding bit is a one for the interrupting
condition (listed below) the 86C05 generates an
interrupt to the local MPU. This register is cleared
by a firmware or hard reset.

READ (mpu)
REGISTER 23 (17h) FUNCTION
76543210
N T T T
o1 b b1 +---86C05 Cmd Completed
It 1t 11 +-----86C05Extended Status
I O O Bit 7 of Register 8 asserted
I R B Bit 7 of Register 9 asserted
I R R Bit 7 of Register 10 asserted
T Host Interrupt O asserted
I+ Host Interrupt 1 asserted
+ Host Interrupt 2 asserted
Bit0 - This latched bit indicates the command

specified in the Data Flow Control Reg-
ister (22) completed. Bit 0 is cleared
when this register is read.

Bit1 - If the command specified in the Data
Flow Control Register (22) completed
with an error, this bit is asserted. Bit 1 is
cleared when this register is read. The
firmware engineer should note that this
bit may be set before the transfer com-
mand completes, therefore this bit
should not be used to indicate com-
mand done status.

Bits 2-4 - When the host issues a command to this
chip it should assert bit 7 of register 8,
9, or 10. This asserts the indicated bit in
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this register. These bits are not latched
by this register.

Bits 5-7 - These bits indicate the condition of the
three host interrupt pins. The 86C05 has
the capability to drive or receive these
lines. These bits are not latched.

Register 24, 25, 26 (18h, 19h, 1Ah) - Transfer or
FIFO Counter

The 24 bit Transfer Counter is not affected by a
firmware or hard reset. The FIFO Up/Down
Counter, Host Transfer Counter, and Partial Host
Transfer Counter are cleared by a firmware or hard
Teset.

WRITE (mpu) / READ (mpu)

When register 16 bit 5 is zero, these registers
contain the 24 bit data transfer count as shown
below:

Register 24 (18h) - Low Byte
Register 25 (19h) - Middle Byte
Register 26 (1Ah) - High Byte

During data transfers this register is decre-
mented on writes to the FIFO. It is used to con-
trol the requests for more data into the FIFO.
When determining the number of bytes that
have been transferred the firmware engineer
should consider the transfer counter, and the
FIFO counter (contents of register 24 when reg-
ister 16, bit 5 is one). If the contents of these
registers are read during a data transfer they
must be debounced.

When register 16 bit 5 is a one, these registers
are defined as shown below:

Register 24 (18h) - FIFO Transfer Counter,
8 bits
(bit 7 forces FIFO full
condition)

Register 25 (19h) - Current Host Transfer
Counter, 7 bits

Register 26 (1Ah) - Partial Host Transfer
Counter, 2 bits

A write to one of these registers sets the count
to any value and a read shows the current
contents.



Register 27, 28, 29, 30 (1Bh, 1Ch, 1Dh, 1Eh) -
Host Address or FIFO Address

The Host Address register is not affected by a firm-
ware or hard reset. The FIFO Address register is
cleared by a firmware or hard reset.

WRITE (mpu) / READ (mpu)

When register 16 bit 5 is a zero, these registers
contain the host bus address as shown below:

Register 27 (1Bh) - Bits 0-7

Register 28 (1Ch) - Bits 8-15

Register 29 (1Dh) - Bits 16-23

Register 30 (1Eh) - Bits 24-31 (NB) or
Current Preempt Count
(MC.EISA,AT)

The address placed in this register is incre-
mented by 0, 1, 2, or 4 after each host bus ac-
cess. The firmware engineer may read (and
debounce) these registers to monitor the prog-
ress of the data transfer. The contents of these
registers are also useful for error recovery. Reg-
ister 30 is the upper address byte for NuBus and
it is the preempt counter for the MicroChannel,
EISA, or AT bus.

When register 16 bit 5 is a one, these registers
contain the FIFO In and FIFO Out Transfer
Address as shown below:

Register 27 (1Bh) - FIFO In Address, 7 bits
Register 28 (1Ch) - FIFO Out Address, 7 bits

The firmware engineer may read these registers
as an aid to error recovery or set their contents
for diagnostic or error recovery purposes.

Register 31 (1Fh) - MPU Data Buffer
WRITE (mpu) / READ (mpu)

When data is transferred between the MPU
and the FIFO, this register provides a buffer for
the data. The MPU should read or write to this
register when the FIFO RDY pin is asserted or
status bit 0 of register 15 is asserted. This reg-
ister is not affected by a firmware or hard reset.
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Chapter 2

86C05 Pin Definitions

The 86C05 supports four host interfaces; MicroChannel, AT, EISA, and NuBus. The following table defines
the pin names and shows the pin cross reference between the four host interfaces:

Table 9. Host Interface - Pin Definition and Cross Reference

MicroChannel AT Bus EISA NuBus
Signals Signals Signals Signals

A(0-1) SA0-1) SA0-1) NA@-1)
AQ-17) SAQ-17) LA(2-17) NA(2-17)
A(18-19) SA(18-19) LA(18-19) PO(0-1)
A(20-23) LA(20-23) LA(20-23) PO(2-5)
D(0-31) SD(0-31) SD(0-31) AD(0-31)
ADL BALE VDD -START
DS16RTN -IOCS16 VDD -PI(5)

SBHE -SBHE no connect PO(6)
MADE24 MADE24 -LOCK -ACK

M_-1/O -SWEN M-IO -PO(7)

S1 -IOWR W-R -TM1

SO -IORD -START -TMO

CMD -MEMW -CMD SLOT
CDSFBKI LA17 no connect PI(0)
CDSFBKO AEN AENx PI(1)
CHRDYRTN -IOCS32 -EX32 PI2)
ARB_IN(0) -DACK(0) -MACKx -ARB_IN(0)
ARB_IN(1-2) -DACK(1-2) VDD -ARB_IN(1-2)
ARB_IN(3) VDD -EX16 -ARB_IN(3)
ARB_OUT(©0) DRQ(0) -MREQx -ARB_OUT(0)
ARB_OUT(1-2) DRQ(1-2) no connect -ARB_OUT(1-2)
ARB_OUT(®3) LA19 no connect -ARB_OUT(3)
BURST IOCHRDY -EXRDY SSLOT
PREEMPT -MASTER no connect -RQST
ARB/-GNT -MEMR no connect PI(3)
IRQ(0-2) -IRQ(0-2) -IRQ(0-2) -NMRQ(0-2)
CDSETUP -MEMCS16 VDD PI(6)

CHCK -I/O CHCK -I/O CHCK PI1(4)
CHRESET RESET DRV RESET DRV -RESET
BE(0-2) VDD -BE(0-2) -ID(0-2)
BE3 VDD -BE(3) -ID3
DS32RTN -MEMCS32 BCLK -CLK
TR32 LAI1S8 -BEOE PI(7)
HAOE -HAOE -HAOE no connect
HADIR HADIR HADIR RSLOCK
HDOE(0-2) -HDOE(0-2) -HDOE(0-2) -HDOE(0-2)
HDDIR HDDIR HDDIR HDDIR
HOST_OWN -HOST_OWN -HOST_OWN -HOST_OWN
HST_MEM -HST_MEM -HST_MEM -HST_MEM
PROMOE -PROMOE -PROMOE -PROMOE
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These host interface pins are common to all four host buses supported by the 86C035 chip. There are 7 common

pins. The following abbreviations are used:

I/O =Input and Output Pin
I =Input Pin Only

O =Output Pin Only

TS =Tri-state Pin

OC =Open Collector Pin
TP =Totem Pole Pin

Table 10. Host Interface—Common Pin Summary

Pin(s) Number Input/ Pin Pin
Name of Signals Output Type Drive(ma)
HADIR 1 0] TP 8
HAOE 1 0] TP 8
HDDIR 1 0] TP 8
HDOE(0-2) 1 0] TP 8
HOST_OWN 1 0] TP 8
HST_MEM 1 I - -
PROMOE 1 0] TP 8
Table 11. Host Interface—Common
Symbol Signal J/0 Pin Function
Name Number
HADIR Host 0] 46 This totem pole output signal connects to the
Address DIR pin of the LS245s which gate the address
Direction bits to the MicroChannel, EISA, or AT bus.
When this pin is low the host address bus is
gated to the 86C05 chip. When this pin is high
the address bus from the 86C05 is gated to the
host address bus.
For NuBus operation this pin indicates a
Resource Lock condition.
HAQE Host 0] 47 This active low totem pole butput signal
Address connects to the -OE pin of the 1L.§245s which
Output gate the address bus between the 86C05 and
Enable the MicroChannel, EISA, or AT bus.

This pin is not defined for NuBus operation.



Table 11. Host Interface—Common (continued)

Symbol Signal I/0 Pin Function
Name Number
HDDIR Host 0] 19 This totem pole output signal connects to the
Data DIR pin of the .§245s which gate the data bus
Direction between the 86C05 chip and the Micro-
Channel, EISA or AT bus. When this pin is low
the host data bus is gated to the 86COS5 chip.
When this pin is high the data bus from the
86C05 chip is gated to the host data bus.
For NuBus operation, this pin connects to the
DIR pin of the AL.S640s which gate the multi-
plexed address/data bus between the 86C05
chip and the NuBus. When this pin is low the
NuBus address/data bus is gated to the 86C05
chip. When this pin is high the address/data bus
from the 86C05 chip is gated to the host data
bus.
HDOE(2) Host O 16 These active low totem poleoutput signals
HDOE(1) Data 17 connects tothe -OE pin of the LS§245s (Micro-
HDOE(Q0) Output 18 Channel, EISA, or AT) or ALS640s (NuBus)
Enable which gate data between the 86C05 and the
host bus. These signals pin out as indicated
below:
Host byte -HDOE pin
0 -HDOE(0)
1 -HDOE(1)
2 -HDOE(2)
3 -HDOE(Q2)
HOST_OWN Host O 15 When this active low totem pole signal is
Own asserted, the 86C05 is the owner of the host
bus. This signal is also discussed under each
individual host bus.
HST_MEM Host I 80 This active low input signal is used to qualify
Memory BIOS PROM access as outlined below
Enable

a. For AT bus this signal would normally be
tied to ground.



Table 11. Host Interface—Common (continued)

Symbol Signal
Name

/0

Pin
Number

Function

b. For MicroChannel and EISA bus (both sup-
port a 32 bit host address), this pin would typi-
cally connect to an address comparator for host
address bits 24-31. The 86C05 chip compares
address bits 13-23. For MicroChannel opera-
tion, if the MADE24 pin is high then an active
level on this pin is not required.

c. The 86C05 chip does not decode address bits
20-23 for the NuBus. This pin could decode
these bits.

PROMOE BIOS
PROM
Output
Enable

68

This totem pole active low output signal
connects to the -OE pin of a BIOS PROM.
When this signal is asserted the 86C05 has
detected a BIOS PROM access. The 86C05
also enables the host bus transceiver (byte 0) to
gate the BIOS PROM data to the host bus.

The 86C05 MicroChannel Interface consists of 90 signals as outlined below. The 86C0S5 is configured to oper-
ate in the MicroChannel interface mode when CONFIG2 is low and CONFIG3 is high. The following abbre-

viations are used:

I/O =Input and Output Pin
I  =Input Pin Only

O =Output Pin Only

TS =Tri-state Pin

OC = Open Collector Pin
TP =Totem Pole Pin

Table 12. Host Interface—MicroChannel Bus Pin Summary

Pin(s) Number Input/ Pin Pin
Name of Signals Output Type Drive(ma)
A(0-23) 24 I/0 TS 4
ADL 1 /0 TS 24
ARB_IN(0-3) 4 I - -
ARB_OUT(0-3) 4 O TP 4
ARB/-GNT 1 1 - -
BE(0-3) 4 O TP 4
BURST 1 I/0 oC 24
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Table 12. Host Interface—MicroChannel Bus Pin Summary (continued)

Pin(s) Number Input/ Pin Pin
Name of Signals Output Type Drive(ma)
CDSETUP 1 I - -
CDSFBKI 1 I - -
CDSFBKO 1 0] TP 8
CHCK 1 1/O oC 24
CHRDYRTN 1 I - -
CHRESET 1 I - -
CMD 1 1/0 TS 24
D(0-31) 32 1/0 TS 4
DS16RTN 1 I - -
DS32RTN 1 I - -
IRQ(0-2) 3 I/0 oC 4
MADE24 1 10 TS 24
M_I/O 1 e TS 24
PREEMPT 1 1/0 oC 24
SBHE 1 0] TS 24
S1 1 110 TS 24
SO 1 I/0 TS 24
TR32 1 0] TP 4

Table 13. Host Interface—MicroChannel Bus

Symbol Signal /O Pin Function

Name Number
A(0-2) Address I/O 48-50 These active high tri-statesignals address
A(GB-T7) Bits 55-59 memory or I/O devices within the system.
A(8-14) 61-67 They connect to the host bus thru L.5245s and
A(14-23) 71-79 provide 24 bits of direct addressing capability.

Only the lower 16 bits are decoded for I/O
operations. These signals are latched

(-ADL) by bus slaves. The user may drive 32
bits of address by connecting the HOST_OWN
pin to the -OE pin of a byte wide MSI driver.

ADL Address I/0 12 This active low, tri-state signal is used to latch
Decode the contents of the address bus. The latch is -
Latch open when this signal is low. Devices on the

MicroChannel must latch the address since
pipelining is possible. That is, the address may
change for the next MicroChannel cycle before
the -CMD strobe for the current cycle has been
deasserted. This pin connects directly to the
MicroChannel.



Table 13. Host Interface—MicroChannel Bus (continued)

Symbol Signal I/O Pin Function
Name Number

ARB_IN(3) Arbitration I 143 These active high input pins connect directly to-

ARB_IN(Q2) Bus 144 the MicroChannel and receive arbitration bus

ARB_IN(1) Priority 145 priority levels.

ARB_IN(0) In 146

ARB_OUT(3) Arbitration 0] 138 These active high totem pole output signals are

ARB_OUT(2) Bus 139 used to present arbitrating bus participant

ARB_OUT() Priority 141 priority levels. The highest value of (hex Fh)

ARB_OUT(0) Out 142 has the lowest priority and the lowest value
(hex Oh) has the highest priority. The priority
level of the 86C05 is programmed into register
5. These pins should connect to the Micro-
Channel through a 7407 open collector driver.

ARB/-GNT Arbitrate/ I 149 This active high input signal indicates an

Grant arbitration cycle is in process. When this signal
is low it is the grant to the winner to access the
channel. This pin connects directly to the
MicroChannel.

BE(3) Byte 0] 134 These active low totem poleoutputs are used

BE(2) Enable 135 during 32 bit data transfers to indicate which

BE(1) 136 data bytes to placed on the MicroChannel.

BE(0) 137 These signals should connect to the Micro-
Channel thru a 1.5244 driver. The driver is
enabled by the -HOST_OWN pin.

BURST Burst /0 148 This active low open collector signal is driven
low by arbitrating bus participants to indicate
the extended use of the MicroChannel. The
86C0S5 asserts this signal for all “master mode”
transfers. It deasserts -BURST during the last
transfer cycle. This pin connects directly to the
MicroChannel.

CDSETUP Card I 156 This active low input signal is used to force a

Setup chip select. When it is active the host processor

may read or write registers 0—7. Register



Table 13. Host Interface—MicroChannel Bus (continued)

Symbol Signal I/O Pin Function
Name Number
selection is made via the address bits AO, A1,
and A2. This pin connects directly to the
MicroChannel.
CDSFBKI Card I 158 This active low input signal is used when the
Select 86C05 is the bus master to indicate a slave is
Feedback present at the address requested.
In
CDSFBKO Card 0] 157 This active low output signal indicates when
Select the 86C05 is being accessed by the Micro-
Feedback Channel. It is generated from an address
Out decode of the I/O registers or BIOS PROM.
When the 86C05 is bus master this signal must
be return from all addressed slaves. This pin
connects directly to the MicroChannel.
CHCK Channel 110 151 This active low open collector signal is used to
Check indicate a serious error. It is asserted when the
host processor or local MPU writes a one to bit
7 of register 5. A zero written to this register
deasserts this signal. The 86CO05 terminates the
host bus transfer, with an access error, if this
signal is asserted. This pin should connect di-
rectly to the MicroChannel.
CHRDYRTN Channel I 159 This active high input indicates that the slave
Ready addressed by the 86C05 needs additional time
Return to complete the requested read or write opera-
tion. When the slave needs more time it pulls
this signal low. The 86CO05 inserts wait states
until this signal is high. This pin connects di-
rectly to the MicroChannel.
CHRESET Channel I 154 This active high input provides a hard reset to
Reset the 86C05 chip. Internal logic is initialized by

this signal and any transfer operations are
aborted. '



Table 13. Host Interface—MicroChannel Bus (continued)

Symbol Signal I/O Pin Function
Name Number
CMD Command I/0 28 This active low tri-state signal is used to define
when data is valid on the data bus. During
write operations, the data must be valid on the
bus throughout the period -CMD is low. For
read operations, the data must be valid before
the trailing edge of -CMD and held on the bus
(hold time) until after CMD is high. This pinis
connected directly to the MicroChannel.
D@4-0) Data /0 41-45 These are active high, tri-state signals. All data
D(14-5) Bits 3140 transfers between the MicroChannel and the
D(20-15) 21-26 MPU or DMAinterface flows through these
D(30-21) 1-10 pins. These pins connect to the MicroChannel
D(31) 160 thru LS245 transceivers. When the 86C05
transfers only 16 bits of data to the host, then
D(16-31) maybe programmed (register 5,
bit 5) as an I/O port. :
DS16RTN Data I 153 This active low signal indicates that the slave
Size device which the 86C05 addressed is providing
16 (driving orreceiving) 16 bits of data. If this
Return signal is not returned from the slave device and
the 86C05 is programmed for 16 bit transfers,
then the 86C0S5 performs two 8 bit transfers.
This pin connects directly to the Micro-
Channel.
DS32RTN Data I 152 This active low input signal is driven low by
Size 32 bit slaves. When the firmware engineer
32 requests the 86CO5 to perform 32 bit transfers
Return but the slave only supports 8 or 16 bit transfers,
then the 86C05 breaks the transfers into the
size supported by the slave. This pin connects
directly to the MicroChannel.
HOST_OWN Host o 15 When this totem pole signal isasserted the
Own 86C05 is the owner of the MicroChannel. If
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32 bit addressing is specified (register 17, bit 4)
then this signal should connect to the output



Table 13. Host Interface—MicroChannel Bus (continued)

Symbol

Signal
Name

1/0

Pin

Number

Function

enable pin of a bus driver (24 ma) that gates
address bits 24—31 onto the MicroChannel. It is
also required to drive the -BE(0-3) and TR32
signals onto theMicroChannel.

IRQ(2)
IRQ(1)
IRQ(0)

Interrupt
Request

/O

129
130
133

These active low open collector signals are
used to inform a system or concurrent
Pprocessor of the completion of a task.
The86C05 can also monitor these signals

and interrupt the local MPU when one or more
lines become active (register 23). The 86C05
drives these lines by setting the corresponding
bit in register 18. The system or concurrent
processor clears the interrupt by writing to the
I/O register indicated below:

Interrupt /O Register
IRQO) Register 8
IRQ(1) Register 9
IRQ(2) Register 10

External selection logic must be added to the
I/O card to provide programmability of these
signals. For example, if it is required that under
program control the -IRQ(0) signal generate an
interrupt on one of the MicroChannel pins IRQ
3-17, then -IRQ(0) must be gated through selec-
tor logic. These signals are internally pulled
high (400 pa). These pins connect to the
MicroChannel thru a 7407 open collector
driver.

MADE24

Memory
Address
Enable

IO

13

This active high tri-state signal indicates when
an extended (address bits 24—31) address is
used on the MicroChannel. When this signal is
low a 32 bit memory address is placed on the
bus. When this signal is high a 24 bit address is
on the bus. When the firmware engineer re-
quests 32 bit transfers, the additional 8 address
bits must be provided external to the 86C05.
This pin connects directly to the Micro-
Channel. _



Table 13. Host Interface—MicroChannel Bus (continued)

Symbol Signal I/0 Pin Function
Name Number
M_-IO Memory /0 132 This tri-state signal distinguishes a memory
orI/O cycle from an I/O cycle. When this signal is
high a memory cycle is in progress. When
M_-IOis low an I/O cycle is in progress. This
pin connects directly to the MicroChannel.
PREEMPT Preempt I/O 29 This active low open collector signal is driven
low by arbitrating bus participants to request
usage of the channel through arbitration. The
requesting arbitration bus participant removes
it preempt upon being granted the channel. The
86C05 asserts this signal when the use of the
channel is needed and the fairness algorithm
(if enabled, through register 5) allows the ac-
cess. This pin connects directly to the Micro-
Channel.
SBHE System 6] 69 This active low tri-state signal enables the
Byte transfer of data on byte 1 (bits 8-15) of the
High data bus. It is used with AQ to distinguish
Enable between byte 0 (bits 0—7) and byte 1 (bits
8-15) transfers. This pin connects directly to
the MicroChannel.
SO Status 1/0 53 These active low tri-state signals indicate the
Bit(Q start of a MicroChannel cycle andalso define
S1 Status 110 52 the type of cycle when used with the M_-10
Bit1 ' signal (see above). When the 86C05 is a chan-
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nel slave it latchs these bits with the trailing
edge of ADL. These pins connect directly to
the MicroChannel.

M IO -SO =S1 Function
0 0 0 Reserved
0 0 1 T/O Write
0 1 0 I/ORead
0 1 1 Reserved
1 0 0 Reserved
1 0 1 Mem Write
i 1 0 Mem Read
1 1 1 Reserved



Table 13. Host Interface—MicroChannel Bus (continued)

Symbol Signal I/O Pin Function
Name Number
TR32 Translate 0 155 This active high totem pole output is driven

low when the 86C05 is performing 32 bit data
transfers. When this signal is low, the 86C05
drives MicroChannel signals -BE(0-3) to gate
data between 32 bit slaves and the 86C05. This
pin connects to the MicroChannel thru a
L.S244 driver.

The 86C05 EISA Bus Interface consists of 79 signals as outlined below. The 86C05 is configured to operate in
the EISA bus host interface mode when CONFIG?2 is high and the CONFIG3 pin is low.
The following abbreviations are used:

I/O =Input and Output Pin
I =Input Pin Only

O =Output Pin Only

TS =Tri-state Pin

OC =Open Collector Pin
TP =Totem Pole Pin

Table 14. Host Interface—EISA Bus Pin Summary

Pin(s) Number Input/ Pin Pin
Name of Signals Output Type Drive(ma)
AENx 1 I - -
BCLK 1 I - -
BE(0-3) 4 o TS 4
BEOE 1. o TS 4
CMD 1 I - -
EX16 1 I - -
EX32 1 I - -
EXRDY 1 I - -
HOST_OWN 1 o . TP 8
I/OCHCK 1 10 oC 24
TIRQ(0-2) 3 /O oC . 4
LA(2-23) 22 1/0 TS 4
LOCK 1 0] TS 24
MACKx 1 I - -
M_IO 1 1/0 TS 24
MREQx 1 0] TS 8
SA(0-1) 2 I - -
SD(0-31) 32 I/O TS 4
START 1 10 TS 24
RESET DRV 1 I - -
W-R 1 1/0 TS 24
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Table 15. Host Interface—EISA Bus

Symbol

Signal 110 Pin
Name - Number

Function

AENx

Address I 157
Enable

This active high, slot specificinput signal
indicates (when deasserted) that the 86C05
may respond to address and I/O commands.
This pin connects directly to the EISA bus.

BCLK

Bus I 152
Clock

This active high input is provided for synchro-
nizing EISA bus events with the main system
clock. BCLK operates at a frequency between
8.333 and 6 MHz with a duty cycle of 50 per-
cent. This pin connects directly to the EISA
bus. )

BEQ3)
BE(2)
BE(1)
BE(0)

Byte O 134
Enable 135
136
137

These active low output totempole signals are
the byte enables that identify the specific bytes
addressed in a double word. These signals and
the address lines, LA(2-23), are pipelined from
one cycle to the next. -BE(3) enables the high
byte (byte 3) of a double word while -BE(0)
enables the low byte. These pins connect to the
EISA bus through an 1.5244 driver. The -OE
pin of the 1.S244 must connect to the -BEOE
pin.

BEOE

BE O 155
Output
Enable

This active low totem pole output is driven low
to enable the -BE(0-3) signals onto the EISA
bus when the 86C05 is bus master. The
-BE(0-3) signals require a separate output en-
able pin from the address signals since they
must be floated while the system board per-
forms data size translation.

CMD

Command 1 28
Strobe
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This active low input signal provides timing
control within the EISA bus cycle. The system
board asserts this signal on the rising edge of
BCLK, simultaneous with the deassertion of
the -START signal. This pin connects directly
to the EISA bus.



Table 15. Host Interface—EISA Bus (continued)

Symbol

Signal I/0 Pin
Name Number

Function

EX16

16 Bit 1 143
Slave

This active low input signal indicates an EISA
memory or I/O slave is capable of transferring
16 bit size. During 16 bit bus master transfers
the 86C05 samples EX16 on the rising edge of
BCLK after -START is asserted. If this signal
is not asserted the 86CO05 floats the -BE(0--3),
START, and SD(0-15) lines to allow the sys-
tem board to perform a size translation. Once
completed the system board asserts this signal
and the 86C05 completes the cycle. This pin
connects directly to the EISA bus.

EX32

32 Bit I 159
Slave

This active low input signal indicates an EISA
memory or I/O slave is capable of transferring
32 bit double word size. During 32 bit bus
master transfers the 86C05 samples EX32 on
the rising edge of BCLK after -START is as-
serted. If this signal is not asserted the 86C05
floats the -BE(0-3), START, and SD(0-31)
lines to allow the system board to perform a
size translation. Once completed the system
board asserts this signal and the 86C05 com-
pletes the cycle. This pin connects directly to
the EISA bus.

EXRDY

EISA I 148
Channel

Ready

Input

This active high input signal lengthen a bus
cycle from its standard one BCLK time. Itis
asserted by a memory or I/O device when it
can not respond quickly enough. When
EXRDY is low the 86C05 inserts wait cycles
(one BCLK) until the device or memory brings
it high. This pin connects directly to the EISA
bus.

HOST_OWN

Host O 15
Own
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When this totem pole signal is asserted the
86C05 is the current owner of the EISA bus.
For the EISA bus this signal should connect to
the output enable pin of a bus driver (24 ma)
that gates address bits 24-31 onto the EISA
bus.



Table 15. Host Interface—EISA Bus (continued)

Symbol

Signal I/0
Name

Pin
Number

Function

I/O CHCK

I/0 /0
Channel
Check

151

This active low open collector signal is used to
indicatea serious error. It is asserted when the
host processor or local MPU writes a one to bit
1 of register 4. A zero written to this register
deasserts this signal. The 86C05 terminates the
host bus transfer, with an access etror, if this
signal is asserted. This pin should connect di-
rectly to the EISA bus.

IRQ(2)
IRQ(1)
IRQ(0)

Interrupt 110
Request

129
130
132

These active low open collector signals are
used to inform a system or concurrent
processor of the completion of a task. The
86C05 can also monitor these signals and
interrupt the local MPU when one or more
lines become active (register 23). The 86C05
drives these lines by setting the corresponding
bit in register 18. The system or concurrent
processor clears the interrupt by Wntmg the I/O
register indicated below:

Interrupt I/ORegister
IRQO Register 8
IRQ1 Register 9
RQ2 Register 10

If the user needs the capability to change inter-
rupt lines than external selection jumpers must
be added to the I/O card. For example, 86C05
pin IRQO could be jumper selectable to EISA
bus interrupts IRQ(3-7). These signals are
internally pulled high (400 ua). These pins
connect to the EISA bus thru a 74L.S04 driver. -

LAQ)
LAG-)
LA(8-14)
LA(15-19)
LA(20-23)

Latchable I/O
Address

50

55-59
61-67
71-75
7679

These active high tri-statesignals address
memory or I/O devices within the system.
They form bits 2-23 of theaddress bus. These
lines are latched by the 86CO5 on the
deasserting edge of -START. These pins are
onnected to the EISA bus thru an 15245 bus
transceiver.

LOCK

Bus O
Lock

13
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This active low tri-state output pin is asserted
by the 86C05 to guarantee exclusive memory



Table 15. Host Interface—EISA Bus (continued)

Symbol Signal I/0 Pin
Name Number

Function

access during the time -LOCK is asserted. This
pin is controlled by bit 2 of register 17. Itis
always asserted during the Set Semaphore
command. This pin connects directly to the
EISA bus.

MACKx Master I 146
Acknowledge

This active low slot specific signal is asserted
by the system board to grant access to the
EISA bus. This signal is in response to the
86C05 asserting the -MREQXx signal. The
86C05 must release the EISA bus within 8
usec after this signal is deasserted. Register 20
must be programmed for this preempt time.
This pin connects directly to the EISA bus.

M-IO Memory I/O 132

This tri-state signal or I/O distinguishes a
memory cycle from an I/O cycle. When this
signal is high a memory cycle is in progress.
When M-IO is low an I/O cycle is in progress.
M-IO is pipelined from oneEISA bus cycle to
the next. This pin connects directly to the EISA
bus.

MREQx Master O 142
Request

This active low totem pole, slot specific, out-
put signal is asserted by the 86CO0S to request
EISA bus access. The system board asserts
-MACKX in response to this signal. This pin
connects to the EISA bus thru a 7407 open
collector driver.

SA(0-1) System 1 48-49
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These active high input signals are the lower
two bits of the system address bus. They are
latched by the system board on the deasserting
edge of BALE. The 86C05 uses these signals
for address selection and does not generate the
lower two address bits from the -BE(0-3)
lines. This simplifies 86C05 decode logic.
These pins connect directly to the bus.



Table 15. Host Interface—EISA Bus (continued)

Symbol . Signal I/O Pin Function
Name Number
SD(0-4) Data 1/0 45-41 These are active high, tri-state signals. All data
SD(5-14) Bits 40-31 transfers between the EISA bus and the MPU
SD(15-20) 26-21 or DMA interface flow through these signals.
SD(21-30) 10-1 These pins connect to the EISA bus thru
SD(@31) 160 LL.S245 transceivers.
When the 86C05 only transfers 16 bits of data
to the EISA bus, then D(16-31) maybe pro-
grammed (register 5, bit 5) as an I/O port.
START Start /O 53 This active low tri-state signal indicates the
Command beginning of an EISA bus access. It is asserted
for one BCLK period after the address is valid
on the bus. This pin connects directly to the
EISA bus.
RESET DRV Bus I 154 This active high input signal provides a hard
Reset reset to the86CO0S chip. Internal logic is initial-
ized by this signal and any transfer operations
are aborted.
W-R Write/ 1/0 52 This tri-state pin indicates whether to perform
Read an EISA bus write or read operation. When this

pin is high a write operation is requested and
when low a read. This pin connects directly to
the EISA bus.
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The 86C05 AT Bus Interface consists of 86 signals as outlined below. The 86C05 is configured to operate in
the AT bus host interface mode when CONFIG2 is high and the CONFIG3 pin is high. The following abbre-
viations are used:

I/O =Input and Output Pin
I  =InputPin Only

O =Output Pin Only

TS =Tri-state Pin

OC =Open Collector Pin
TP =Totem Pole Pin

Table 16. Host Interface—AT Bus Pin Summary

Pin(s) Number Input/ Pin Pin
Name of Signals Output Type Drive(ma)
AEN 1 I - -
BALE 1 1/0 TS 24
DACK(0-2) 3 I - -
DRQ(0-2) 3 (@) TS 8
HOST_OWN 1 (0] TP 8
I/O CHCK 1 110 oC 24
IOCHRDY 1 I - -
I0CS16 1 I - -
I0CS32 1 I - -
IOWR 1 /0 TS 24
IORD 1 /0 TS 24
IRQ(0-2) 3 1/0 OoC 4
LA17 1 0] TS 4
LA18 1 (0] TS 4
LA19 1 O TS 4
LA(20-23) 4 I/0 TS 4
MADE24 1 1/0 TS 24
MASTER 1 0] OoC 24
MEMCS16 1 I - -
MEMCS32 1 I - -
MEMR 1 I/0 TS 24
MEMW 1 1/0 TS 24
SA(0-19) 20 /0 TS 4
SBHE 1 O TS 24
SWEN 1 I/O TS 24
SD(0-31) 32 110 TS 4
RESET DRV 1 I - -

2-17



Table 17. Host Interface—AT Bus

Symbol Signal 1/0 Pin Function
Name Number
AEN Address -1 157 This active high, input signal indicates a DMA
Enable cycle is in progress. The 86C05 uses the low
level of this signal to qualify all AT bus access
to the internal registers. This pin connects di-
rectly to the AT bus.
BALE Address I/O 12 This active high, tri-state signal is used to latch
Latch the contents of the address bus bits LA(17-23).
Enable The address latch is opened when BALE is
high and the address is latched on the high to
low transition of this signal. This signal is not
driven when the 86C05 is bus master in AT
mode. BALE connects directly to the AT bus.
DACK(2) DMA I 144 When the 86C05 asserts one of the DRQ lines
DACK(1) Acknowledge 145 thecorresponding, active low, DMA
DACK(0) 146 acknowledge is returned from the DMA sub-
system. This signal indicates the 86C05 now
has priority to use the AT bus. For AT bus op-
eration the 86C0S5 asserts the -MASTER signal
and waits 10 clocks or 20 clocks (register 5, bit
4) before asserting an AT bus control signal.
These pins connect directly to the AT bus.
DRQ(2) DMA 0] 139 These tri-state outputs are used to request
DRQ(1) Request 141 ownership of the AT bus. These signals are
DRQ(0) 142 high true. The 86CO05 asserts one of these lines
then waits for the corresponding DACK to be
returned from the system board. These pins
connect directly to the AT bus.
HOST_OWN Host O 15 When this totem pole signal is asserted the
Own 86C05 is the current owner of the AT bus.
I/O CHCK e e 151 This active low totem pole signal is used to
Channel indicate a serious error. It is asserted when the
Check host processor or local MPU writes a one to bit
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Table 17. Host Interface—AT Bus (continued)

Symbol Signal I/O Pin Function
Name Number
7 of register 5. A zero written to this register
deasserts this signal. The 86CO0S5 terminates the
host bus transfer, with an access error, if this
signal is asserted. This pin should connect di-
rectly to the AT bus.
IOCHRDY I/O I 148 This active high input signal lengthens a bus
Channel cycle from its standard time when a device or
Ready memory cannot respond quickly enough.
Input When IOCHRDY is low the 86C05 inserts
wait cycles until the device or memory brings
it high. This pin connects directly to the AT
bus.
I0CS16 I/O I 153 When this active low input signal is asserted it
Chip notifies the 86C05 that the addressed I/O
Select device is capable of transferring 16 bits of data
16 bits at once. When this signal is asserted, the inter-
nal 8 bit bus conversion logic is disabled. This
signal should be generated by the I/O device
from an address decode of the SA bits. This pin
connects directly to the AT bus.
10CS32 I/0 I 159 When this active low input signal is asserted it
Chip notifies the 86C05 that the addressed /O .
Select device is capable of transferring 32 bits of data
32 bits at once. When this signal is asserted, the inter-
nal 8 bit and 16 bit bus conversion logic is dis-
abled. This signal is generated by the I/O de-
vice from an address decode of the SA bits.
The hardware engineer should connect this pin
to VDD when using a 16 bit data bus. The
reader should note that this signal is not one of
the “standard” AT bus lines.
IORD I/O I/O 33 This active low tri-state signal indicates when
Read an I/O device is to send data to the data bus.
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This pin connects directly to the AT bus.



Table 17. Host Interface—AT Bus (continued)

Symbol

Signal I/0
Name

Pin
Number

Function

IOWR

I/0 I/0
Write

52

This active low tri-state signal indicates when
an I/O device is to accept data from the data
bus. This pin connects directly to the AT bus.

IRQ(2)
IRQ(1)
IRQ()

Interrupt 1/0
Request

129
130
132

These active low open collector signals are
used to inform a system or concurrent
completion of a task. The 86CO0S can also proc-
essor of the monitor these signals and inter-
rupts the local MPU when one or more lines
become active (register 23). The 86CO05 drives
these lines by setting the corresponding bit in
register 18. The system or concurrent processor:
clears the interrupt by writing the I/O register
indicated below:

Interrupt /O Register
IRQO Register 8
IRQ1 Register 9
IRQ2 Register 10

If the user needs the capability to change inter-
rupt lines than external selection jumpers must
be added to the I/O card. For example, 86C05
pin IRQO could be jumper selectable to AT bus
interrupts IRQ(3-7). These signals are inter-
nally pulled high (400 pa). These pins connect
to the AT bus thru a 741.S04 driver. .

LA17
LA18
LAI9

LA20
LA21
LA22
LA23

Latchable 0]
Address

1/0

These active high tri-state signals are latchable
address bits which are used to decode zero or
one wait state memory. They are valid through
out the memoryaccess cycle and connect to the -
AT bus thru an L.S245 bus transceiver.

MADE24

Memory 1/0
Address

Enable

24

13
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This active high tri-state signal indicates when

‘an extended (address bits 24 —31) address is

used on the AT bus. When this signal is low a
32 bit memory address is placed on the bus.
When this signal is high a 24 bit address is on



Table 17. Host Interface—AT Bus (continued)

Symbol

Signal
Name

1/0

Pin
Number

Function

the bus. When the firmware engineer requests
32 bit transfers, the additional 8 bits must be
provided extemal to the 86C05. The reader
should note that this signal is not one of the
“standard” AT bus control lines.

MASTER

Master

29

This active low output signal indicates that the
86C05 is controlling the AT bus. It is asserted
when the DRQO, DRQ1, or DRQ2 is active
and the corresponding -DACK signal is re-
ceived. This pin connects directly to the AT
bus.

MEMCS16

Memory
Chip
Select

156

This active low input signal notifies the 86C05
that the addressed memory is capable 16 bits
transferring 16 bits of data at once. Asserting
this signal prevents the 16 bit to 8 bit bus con-
version logic from being activated. This pin
connects directly to the AT bus.

MEMCS32

Memory
Chip
Select
32 bits

152

This active low input signal notifies the 86C05
that the addressed memory is capable of
transferring 32 bits of data at once. Asserting
this signal prevents the 16 bit to 8 bit bus con-
version logic and the 32 bit to 16 bit bus con-
version logic from being activated. The hard-
ware engineer should tie this input to VDD
volts when using a 16 bit data bus. The reader
should note that this signal is not one of the
“standard” AT interface lines.

MEMR

Memory
Read

149

This active low tri-state signal indicates read
memory cycle. This pin connects directly to
the AT bus.

MEMW

Memory
Write

/O

28
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This active low tri-state signal indicates a
memory write cycle. This pin connects directly
to the AT bus.



Table 17. Host Interface—AT Bus (continued)

Symbol Signal I/0 Pin Function
Name Number
SA(0-2) System I/0 48-50 These active high tri-state signals address
SA(-7) Address 55-59 memory or I/O devices within the system.
SA(8-14) 61-67 They form the low-order 20 bits of the 24 bit
SA(15-19) 7175 address bus. These lines are latched on the bus
when BALE goes from a high to low state.
These pins are connected to the AT bus thru an
1.S245 bus transceiver.
SBHE System 0] 69 This active low tri-state signal enables the
Byte transfer of data on byte 1 (bits 8-15) of the data
High bus. It is used with A0 to distinguish between
Enable byte O (bits 0-7) and byte 1 (bits 8-15) trans-
fers. This pin connects directly to the AT bus.
SD(04) Data 11O 45-41 These are active high, tri-state signals. All data
SD(5-14) Bits 40-31 transfers between the AT bus and the MPU or
SD(15-20) 26-21 DMA interface flow through these signals.
SD(21-30) 10-1 These pins connect to the AT bus thru 1L.5245
SD(31) 160 transceivers.
When the 86C05 only transfers 16 bits of data
to the bus, then D(16-31) maybe programmed
(register S, bit 5) as an I/O port.
SWEN System 0] 132 This active low tri-state signal enables the
Word transfer of data on bytes 2 and 3 (bits 16-32) of
High the data bus. It is used with A1 to distinguish
Enable between word 0 (bits 0-15) and word 1 (bits
16-31) transfers. The reader should note that
this pin is not one of the “standard” AT control
signals.
RESET DRV Bus I 154 This active high input signal provides a hard
Reset reset to the 86C05 chip. Internal logic is initial-

ized by this signal and any transfer operations
are aborted.
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The 86CO5 NuBus Interface consists of 91 signals as outlined below. The 86C05 is configured to operate in
the NuBus host interface mode when CONFIG2 is low and the CONFIG3 pin is low. The following abbrevia-

tions are used:

I/O =Input and Output Pin
I  =Input Pin Only

O =Output Pin Only

TS =Tri-state Pin

OC = Open Collector Pin
TP =Totem Pole Pin

Table 18. Host Interface—NuBus Bus Pin Summary

Pin(s) Number Input/ Pin Pin
Name of Signals Output Type Drive(ma)
ACK 1 110 TS 24
AD(0-31) 32 10 TS 4
ARB_IN(0-3) 4 I - -
ARB_OUT(0-3) 4 0] TP 4
CLK 1 I - -
HOST_OWN 1 6] TS 8
ID(0-3) 4 I - -
NA(0-17) 18 0] TP 4
NMRQ(0-2) 2 110 oC 4
PI(0-7) 8 I - -
PO(0-7) 8 0] TP 4
RESET 1 I - -
RSLOCK 1 o TP 4
RQST 1 1/0 TP 24
SLOT 1 0] TP 24
START 1 1/0 TS 24
SSLOT 1 0] TS 24
TM(0-1) 2 I/0 TS 24
Table 19. Host Interface—NuBus Bus
Symbol Signal 10 Pin Function
Name Number
ACK Ack 1/0 13 This active low tri-state signal indicates the
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slave has completed the read or write request.
During a read operation data is valid when this
signal is low. Data is clocked into the bus mas-
ter on the high to low transition of the CLK.
For a write operation the data must be held
throughout the Acknowledge cycle. This pin
connects directly to the NuBus.



Table 19. Host Interface—NuBus Bus (continued)

Symbol Signal /0 Pin Function
Name Number

AD(0-4) Address/ I/0 45-41 These active high tri-state signals are the multi-

AD(5-14) Data 40-31 plexed address and data bus. During the Start

AD(15-20) 26-21 cycle of a transaction these lines contain the

AD(21-30) 10-1 address of the slave. For a write transaction

AD(@31) 160 these signals then carry the write data until the
beginning of the next Start cycle. For a read
transaction these signals are unknown until the
Acknowledge cycle, at which time they hold
the data from the slave. These lines connect to
the NuBus thru a ALS640 bus transceiver.

ARB_IN(3) Arb I 143 These active low input pins connect directly to

ARB_IN(2) Bus 144 the NuBus and receive arbitration bus priority

ARB_IN(1) Priority 145 levels.

ARB_IN(0) In 146

ARB_OUT(@3) Arb 0] 138 These active low totem pole output signals are

ARB_OUT(2) Bus 139 used topresent arbitrating bus participant

ARB_OUT(1) Priority 141 priority levels. The priority level of the 86C05

ARB_OUT(0) Out 142 is programmed into register 5. These pins are
connected to the NuBus by paralleling 1.S240s
inverters. That is, connect the respective
-ARB_OUT pin to the OE pin of the LS245.
Tie the inputs to the four inverters to ground
and connect the outputs from the inverters, in
parallel, to the NuBus. Each of the four
ARB_OUT lines should be connected in this
manner. This type of connection is required to
achieve the 60 ma drive current required for
NuBus.

CLK Clock I 152 This input clock line is used to synchronize all
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NuBus address, data, control, and arbitration
signals. It has a period of 100 ns and a duty
cycle of 75% high and 25% low. The low to
high transition of this signal is called the driv-
ing edge and the high to low transition is called
the sampling edge. This pin connects directly
to the NuBus.



Table 19. Host Interface—NuBus Bus (continued)

Symbol Signal 1/0 Pin Function
Name Number

HOST_OWN Host 0] 15 When this totem pole signal is asserted the

Own 86C05 is the current owner of the NuBus.

-ID(3) ID I 134 These active low inputs signals produce a

-IDQ2) Bits 135 hexidecimal ID digit between the value Oh and

ID(1) 136 Fh. Each card slot in the NuBus backplane has

-ID0) 137 its own unique ID. This ID is used for arbitra-
tion and also defines the card’s memory or I/O
space. These pins connect directly to the
NuBus. '

NA@©0-2) NuBus 0] 48-50 These active high output lines are the latched

NAQG-7) Latched 55-59 address for the current NuBus transaction.

NA(8-14) Address 61-67 These lines typically connect to a BIOS PROM

NA(15-17) 71-73 and/or other I/O card logic.

NMRQ(2) Non- 1/0 129 These active low open collector signals are

NMRQ(1) Master 130 used to indicate a non-master device request

NMRQ(0) Request 133 interrupt processing. The 86C05 can also
monitor these signals and generate an interrupt
to the local MPU when they are active (register
23). One of these lines connect to the Apple
NuBus thru a driver.

PI(7) Port I 155 These active high input signals are read by the

PI(6) In 156 MPU or Host processor as register 7. These

PI(5) 153 signals are unlatched and therefore could be

PI(4) 154 changing asynchronously with respect to the

PI(3) 149 Processor.

PI(2) 159

PI(1) 157

PI(0) 158

PO(0-5) Port 0] 74-79 These active high totem pole output signals are

PO(6) Out 69 set or cleared when the MPU or host processor

PO(7) 132 writes to register 7.
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Table 19. Host Interface—NuBus Bus (continued)

Symbol

Signal
Name

1I/0 Pin
Number

Function

RESET

Bus
Reset

I 154

This active low input signal provides a hard
reset to the 86CO5 chip. Internal logic is initial-
ized by this signal and any transfer operations
are aborted. This pin connects directly to the
NuBus.

RSLOCK

Resource
Lock

When this active high totem pole signal is,
assertedthe 86CO05 has detected a NuBus re-
source lock cycle.

RQST

Request

1/0 29

This active low tri-state signal is asserted when
a bus master wants to use the NuBus. It may
only be asserted if it was not active on the pre-
vious cycle. When this signal is asserted the -
ARB_IN(0-3) and ARB_OUT (0-3) lines
determine which of the arbitrating slots will
become the next bus master. Once asserted,
this signal stays active until the 86C05 be-
comes bus master. This pin is connected to the
NuBus by paralleling 1.5240s inverters. That
is, connect this pin to the -OE pin of the
1.S245. Tie the inputs to the four inverters to
ground and connect the outputs from the in-
verters, in parallel, to the NuBus. This type of
connection is required to achieve the 60 ma
drive current required for NuBus.

SLOT

Slot
Space
Accessed

When this active high totem pole signal is
asserted, the 86C05 has detected an access to
this cards slot space.

START

Start

/O 12
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This active low tri-state signal is asserted to
indicate the address cycle of a NuBus transac-
tion. It also initiates an arbitration contest. This
pin connects directly to the NuBus.



Table 19. Host Interface—NuBus Bus (continued)

Symbol Signal I/O0 Pin Function
Name Number
SSLOT Super 0] 148 When this active high totem pole signal is
Slot asserted, the 86C05 has detected an access to
Space Accessed this cards super slot space.
TM(1) Transfer I/0 52 These active low tri-state signals are used at the
™@O) Mode 0 53 beginning of a transaction to indicate the type

of transaction being initiated. Later in the
transaction the responding module uses them
to indicate success or failure of of the requested
transaction. These pins connect directly to the
NuBus.

The 86C05 MPU Interface consists of 18 signals as outlined below. The following abbreviations are used:

I/O =Input and Output Pin
I  =InputPin Only

O =Output Pin Only

TS =Tri-state Pin

TP =Totem Pole Pin

Table 20. MPU Interface—Pin Summary

Pin(s) Number Input/ Pin Pin
Name ‘ of Signals Output Type Drive(ma)
MFIFO_RDY 1 0] TP 4
MIORD 1 I - -
MIOWR 1 I - -
MA(0-2) 3 I - -
MA_D(0-7) 8 1/0 TS 4
MALE/MAQ3) 1 I - -
MINT 1 0] TP 4
MIO_-MEM 1 I - -
OSC_D2/MA®4) 1 I/0 TP 4
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Table 21. MPU Interface

Symbol

Signal ‘10
Name

Number

Function

MFIFO_RDY

FIFO I
Ready

127

This totem pole active high signal is asserted
when the FIFO is waiting for a new byte from
the MPU, or it has a new byte to send to the
MPU. When the MPU FIFO Buffer Register

31 is accessed, this signal is cleared. This pin is
enabled by bit 1 of register 16.

MIORD

I/ORead I

104

When the CONFIGO pin is low this active low
input signal is used by the MPU to read status
information from the 86C05. ’

When the CONFIGO pin is high, this active
low input signal is data strobe (-DS). If IOWR
is low (R/-W) when this signal is active, a
write operation to the 86C05 is initiated. If -
IOWR is low when this signal is active, a read
operation is initiated.

MIOWR

I/O Write I

105

When the CONFIGO pin is low, this active low
input signal is used by the MPU to write data
to the 86C05.

When the CONFIG1 pin is high, this signal
determines whether the MPU wants to perform
aread operation (-IORD high) or write opera-
tion (-IORD low) from/to the 86C05.

0SC_D2/MA(4)
MALE/MA(3)
MA(Q2)

MA(1)

MA(0)

Address 1
Bit3

118
103
123
124
125
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When the CONFIG1 signal is low, these active
high signals provide address bits 0—4 respect-
fully. This is used for internal register selection.
The reader should note that MA(3) is the
MALE pin and MA(4) is the OSC_D2 pin.
This implies the OSC_D2 pin is not available
when a non- multiplexed bus is specified.

When the CONFIG1 pin is low bits MA(0-2)
are used for address comparison with de-multi-
plexed address bits 5, 6, and 7 respectfully.
When a comparison is made an internal chip
select is generated.



Table 21. MPU Interface (continued)

Symbol

Signal
Name

I/O

Pin
Number

Function

MA_D(0-4)
MA_D(5-7)

Address/
Data Bus

/0

115-111
109-107

These are active high, tri-state signals. When
the CONFIGO pin is high, these address/data
lines interface with the MPU lower 8-bit ad-
dress/data bus. The addresses are latched into
the internal address register by the deasserting
edge of MALE. If the address is within the
range of the internal chip select, A(0-2), the 8-
bit data is written/read to/from a 86CO5 regis-
ter depending on the I/O write or I/O read input
control lines.

MD0-MD7

Data Bus

/O

When CONFIG1 pin is pulled low these lines
carry only data.

MALE/MA(3)

Address
Latch
Enable

103

When the CONFIGO pin is low, this active
high input strobe is for latching the address
from the multiplexed MA_D(0-7) (Address/
Data) bus. The address is latched into an inter-
nal address register on the high to low transi-
tion of this signal. The latched address bits are
used for internal chip and register selection.

When the CONFIGO pin is high this active low
input strobe is for latching the address from the
MA_D(0-7) bus. The address is latched into an
internal address register on the low to high
transition of this signal.

When the CONFIG1 pin is low this input pro-
vides bit 3 of the demultiplexed address bus.

MPU
Interrupt

128
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The active polarity of this signal is determined
by bit O of register 16. This signal is asserted
when an interrupt condition is present and the
mask bit for that condition is a one (see register
23). For latched bits, the MPU interrupt is
cleared when the MPU reads Interrupt Status
Register 23. For unlatched bits, it is cleared
when the pass-through interrupt condition dis-

appears.



Table 21. MPU Interface (continued)

Symbol Signal I/0 Pin Function
Name Number

MIO_-MEM I/Oor I 106 When CONFIGO pin is low this high true input
Memory signal enables I/O read and I/O write signals.

When this signal is low, 86C05 MPU access is
disabled.

When CONFIGO pin is high this low true
(-DM) Data Memory signal is used to enable
data strobe (-IORD signal). If this signal is
high data strobe is disabled.

The 86C05 DMA Interface consists of 20 signals as outlined below. The following abbreviations are used:

1/O =Input and Output Pin

I  =Input Pin Only

O =Output Pin Only

TS =Tri-state Pin
TP =Totem Pole Pin

Table 22. DMA Interface—Pin Summary

Pin(s) Number Input/ Pin Pin
Name of Signals Output Type Drive(ma)
DDO0(0-7) 8 I/0 TS 4
DD1(0-7) 8 e TS 4
DMA_ACK 1 I TP 4
DMA_REQ 1 0 TP 4
DP(0)/RD 1 /O TS 4
DP(1)/WRT 1 1/0 TS 4
Table 23. DMA Interface
Symbol Signal 1/0 Pin Function
Name Number
DDO0(0-7) DMA 1/0 99-92 These active high, tri-state signals pass 8 or 16
DD1(0-7) Data 89-82 bits of data to/from the internal FIFO and the
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DMA interface. The DMA interface could be
connected to an intelligent peripheral chip
(86C05 is a DMA controller) or to a DMA
controller (86C05 is a DMA device).



Table 23. DMA Interface (continued)

Symbol Signal I/O Pin
Name - Number

Function

DMA_ACK DMA I 102
Acknowledge

The active polarity of this signal is set by regis-
ter 21, bit 6. When the DMA Interface is pro-
grammed to operate as a DMA device, this
signal is an acknowledge (in response to
DMA_REQ being asserted) from the external
DMA controller or device. It indicates the
86C0S may now transfer data between the
FIFO and the DMA Interface.

When operating as a DMA controller, this sig-
nal indicates the peripheral device is requesting
a data transfer.

DMA_REQ DMA O 100
Request

The active polarity of this signal is set by regis-
ter 21,bit 5. When the DMA Interface is pro-
grammed to operate as an DMA device, this
signal is a request to transfer data to/from the
86C05 and the external DMA controller or
device. It maybe asserted in level or edge mode
(register 21, bit 4) when acting as a DMA
device.

When operating as a DMA controller, the
86C05 waits until the DMA_ACK signal is
asserted and there is data to transfer to/from the
FIFO. It then asserts this signal and transfers
the data as specified (write or read) by the data
flow bits (register 22, bits 0-2).

DP(1)/WRT DMA IO 81
DP(0)/RD Parity 9%

These active high, tri-state signals provide
parity for the DMA interface. DPO/RD is the
parity bit for DD(0-7) and DP1/ WRT is the
parity bit for DD(8-15). Parity is check/
generated at the DMA interface.

When the DMA interface is functioning as a
DMA controller these bits may be pro-
grammed to function as the 8237 -RD and
-WRT strobes. See register 21 for more details.
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The Utility Interface consists of 24 signals as outlined below. The following abbreviations are used:

I/O =Input and Output Pin
I  =Input Pin Only

O =Output Pin Only

TS =Tri-state Pin

TP =Totem Pole Pin

Table 24. Utility Interface—Pin Summary

Pin(s) Number Input/ Pin Pin
Name of Signals Output Type Drive(ma)
CONFIG(0-3) 4 I - -
GND 12 I - -
OSC_D2/MA®4) 1 /0 TP 4
OSC_IN 1 I - -
OSC_OUuT 1 O - -
RESET OUT 1 0] TP 4
VCC 4 I - -
Table 25. Utility Interface
Symbol Signal I/O Pin Function
Name Number
CONFIGO Config0 I 122 This line is pulled up internally and used to
select the MPU’s strobe inputs. When this sig-
nal is low the 86CO0S5 is configured for an 8085/
8051 type MPU that uses individual read and
write strobes. When this signal is left open, the
86C05 chip is configured for a Z8 type MPU
that uses separate strobe and read/write signals.
CONFIG1 Configl I 121 When this internally pulled high input is high,
A the 86C05 is configured to operate with a
multiplexed address and data MPU bus. When
this line is low, pins MA(0—4) are used to se-
lect internal registers.
CONFIG2 Config2 I 120 These internally pulled high inputs specify the
CONFIG3 Config3 1 119 host interface as outlined below:
INFIG3 CONFIG2 Interface
0 0 NuBus
0 1 EISA
1 0 MicroChannel
1 1 AT
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Table 25. Utility Interface (continued)

Symbol Signal I/O Pin Function
Name Number
GND Ground 1110,131,147 These inputs must all be connected to system
150,11, 14 ground.
27,30, 51
54,70,91
OSC_D2/MA(®4) Osc O 118 The clock frequency of this output pin is a di-
vide by two of the oscillator input when the
CONFIG1 is high.
I When the CONFIG1 pin is low this input pin is
the non-multiplexed address bus bit 4.
OSC_IN Osc I 116 The OSC_IN active high input pin is for a 40
Input MHz crystal or oscillator. The OSC_OUT is
OSC_OUuT Osc o 117 for a crystal connection.
Output
RESET_OUT Reset @) 126 This totem pole output is normally used to
Out reset I/O card logic. It is an “or” of the follow-
ing signals:
a. Host Reset pin
b. Power on reset
c. Write to register 4 bit 2(firmware reset)
Prior to a firmware reset this pin can be dis-
abled by asserting bit 7 of register 16.
VDD Power 1 101,140  These input pins must connect
20, 60 to I/O card power
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Chapter 3
D.C. Characteristics

3.1 ABSOLUTE MAXIMUM RATINGS 3.3 D.C. VALUES
» Voltage on all pins with respect to GND range Parameter Min Max Unit
from -0.3 to 7.0 Vdc.
Input High Voltage 2 VCC \Y%
» Ambient operating temperature is 0°C to Input Low Voltage  -0.3 0.8 \Y%
+70°C. _ Output High Voltage 2 VCC \Y%
Output Low Voltage 0.4 \Y%
» Storage temperature is from -65°C to +150°C. Input Leakage -30 10 HA
Output Leakage 10 LA
Note that stresses greater than those indicated VCC Supply Current 50 mA
may cause permanent damage. Operation of the
chip at conditions above those shown is not im-
plied. Exposure to absolute maximum rating 3.4 DRIVERS/RECEIVERS
conditions for extended periods may affect the
chip’s reliability. * Drivers  Sink 24 mA @ 0.4 Vdc asserted
» Receivers Asserted at input =0 to 0.8 Vdc
3.2 STANDARD TEST CONDITIONS Non-asserted at input = 2.0 to
5.25 Vdc
The characteristics shown below apply for the Minimum hysteresis = 0.2 Vdc

following test conditions, unless otherwise
noted. Voltages are referenced to GND. Positive
current flows into the reference pin. Standard
conditions are as follows:

* VCC = 5.0 Vdc +/- 0.25 Vdc.

*GND =0 Vdc

+0°C < TA <70°C
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n

(n

(98]

PIN NAME
CONFIGO

CONFIGI

MID_MEM /
l{o_-men}

PIN NAME
98] CONFIGO
(1) CONFIGI
(n MIO_MEM __/ \_
(lo_-men)
(1) MIORD
{-iord)
(1 MIOWAR
(-1owr)
(n MALE
(ele)
n MR_DIB-7] ADORESS
NAME PARAMETER MIN. TYP. MRX. UNIT
T1 (-iowr) low pulse width 68 ns
T2 (ale) low to (~iowr) low 25 ns
T3 (ole) high pulse width 20 ns
IL! Address setup to (ale) low 15 ns
15 Address hold from (ale) low 15 ns
16 Doto selup to (-iowr) high 30 ns
17 Dote hold after (-iowr) high 15 ns

T1
(9] MIORD
(-iord)
(I MIOWR
(-1owr) 12
(§8] MALE
(ale]
{170} MA_DIB-7) ADDRESS
NAME PARAMETER MIN. TYP. MRX. UNIT
T1 {-iord) low pulse width 60 ns
T2 [ale) high pulse width 20 ns
T3 Address setup to (ole) low 15 ns
T4 Address hold from (ele) lou 15 ns
TS5 Dote velid from (-iord) lou Se ns
16 Dota floot from (-iord) high 20 ns

Figure U-1t.

MPU Write Operation BGBS5/8051 Mode
Timing Choracteristiics

Figure 4-2.

MPU Reed Operotion 8085/8051 Mode
Timing Characteristics




PIN NAME PIN NRME
(39)] CONF1GO 8] CONF 16O

n CONFIG! n CONFIG!
n MIO_MEM \ / n MIO_MEM
(-dn) (-dm)
T1
(-ds) (-ds)

(n MIOKR > (83 ?,!P:‘)H
(r-w) /<

tn MALE
(-as)

(n MALE

(-as)

ADDRESS

tn MA_D{0-7) (1/0) MA_DIB-7)

NAME PARARMETER MIN. TYP, MAX. UNIT NAME PARAMETER MIN. TYP. MAX. UNIT
T1 (-ds) low pulse width 60 ns T1 (-ds) low pulse width 608 ns
T2 (-es) low pulse width 20 ns T2 (~es) low pulse widih 20 ns
13 (-as) high to (-ds) lowu 25 ns T3 Address setup o [(-os) high 15 ns
Ty Address setup to (-as) high 15 ns Ty Address hold from (-es) high 15 ns
15 Address hold from (-as) low 15 ns 15 Dote velid from (-ds) lou 50 nse
16 Doato setup to (-ds) high 30 ns TS Deile valid from (~ds) lowu 50 ns

16 Dete floal from (-ds) high 20 ns

Figure U-3. MPU Hrite Opereation ZB Mode
Timing Cherectleristics Figure 4-4. MPU Read Operotion Z8 Mode
Timing Cherectertistics




PIN NAME
(n CONFIG!

see note 1

(1 MIOQ_MEM x

X

VALID RODRESS

(B8] MAIO-Y] ————(

)_

(I) 1/0 strobe

[see note 2)
TY 15

(

—

) MA_D(0-7]

write operation

0) MA_0(0-71

read operation

,\ DATA >—

k 76 k 17
DATA

PIN NAME

(I) 1/0 strobe
{see note 1)

Tt 12
(0)  MFIFO_RDY J,-__-ﬂ\L_.
NAME PARAMETER MIN. TYP. MAX. UNIT
T1 170 strobe low to MFIFO_RDY 30 ns
low
T2 1/0 strobe signel high to 4ycpP ns

MFIFO_RDY high

strobe high

NAME PARAMETER MIN, TYP. MAX. UNIT
T1 Volid oddrese to 1/0 sirobe 20 ne
low
T2 1/0 strobe low pulse widtih 60 ns
13 Address hold from 1/0 sirobe 20 ns
high
T4 HWrite date set-up to I/0 30 ns
strobe high
15 Write dote hold from 1/0 15 ns
strobe high
16 Reod doto velld from [/0 50 ns
strobe low
17 Reed date floal fFrom I/0 20 ns

Note:

1. Actuel 1/0 strobe pin besed on polerity of CONFIGB pin.

2. This figure ossumes en MPU 1/0 occess to register 31.

3. CP is clock period (0SCI pinl.

Y. Register 16 bit 1 must be equal to one to ensble the
MFIFO_RDY pin.

S. Stetus of the MPU MFIFO_RDY pin is reed from register
15 bit 0. Thie bit ls Independent of the MPU MFIFQ_RDY
pin being enabled (Register 16 bit 1).

Note:
1. Polerity of MIO_MEM signal besaed on CONFIGO pin.

2. Rutuel 1/0 strobe pin based on polerity of CONFIGO pin.

Figure U-U. MPU Non-multiplexed Address/Dale Bus

Timing Cherscteristics

Figure U-5 MPU MFIFO_RDY Cycle
Timing Chorocteristics




PIN NAME PIN NAME
(n gpefe-7].
po1ie-7j, (1)} poelae-71, y
DPO/AD 4% VALID DATA 0D110-7] 44 VALID DATA
OP1/WRT
{0 MA \ : \' 0 0PO/RO £¢
5 T4
n DMA_ACK 0 OMA_REQ \
,— --—-----—{»-5‘--
Y TS
-l
NAME PARAMETER MIN.  TYP,  MAX.  UNIT (n OMA_ACK
T1 Dote velid to DMA_ACK high 10 ns
T2 Date hold from OMA_ACK high 10 ne
13 DMA_ACK low to DMA_REQ high Y ns NAME PARAMETER MIN. TYP. MAX. UNIT
T4 DMA_ACK pulse width 2CpP ns
15 DMA_ACK high to DMA_REQ low [¢] ne T1 Oote valild from DMA_ACK lou 20 ns
T2 Pority volid from DMAR_ACK low 35 ns
Notes T3 Bus floot from DMA_ACK high 20 ns
1. See regisiers 16 and 21 for DMA configuretion. T OMA_ACK low to DMA_REQ high 25 ne
1S DMR_ACK pulse width 2CP ns
2. Device mode set when register 21 bit 3 is zero. 16 DMA_ACK high to DMA_REQ | 0
3. This flgure essumes DMA_RCK ond DMA_REQ ere low true. - 8 ° ou ns
Y, CP is the clock period of the 0SCI pin.
S. The BGCOS brings ODMA_REQ high only efter DMA_ACK is Note:
received end the chip is in edge mode or the transfer 1. See reglsters 16 and 21 for DMA configuretlon.
counler is equal to zero. 2. Device mode set when register 21 bit 3 is zero.
6. Poromelter TS is velid only for edge mode, i.e. when 3. This figure ossumes DMR_ACK and DMA_REQ ore low true.
register 21 blts 3 ond U ere equal to zero. Y. CP le the clock period of the OSCI pin.
5. The B6CB8S brings DMA_REQ high only after OMA_ACK 1is
received ond the chip is In edge mode or the tronsfer
Figure U-7. DMA Interfece, Device Mode Trensfer to counter is equel to zero.
86COS from DMA Timing Characleristics 6. Paremeter T6 ls valid only for edge mode, l.e. when
register 21 bits 3 ond U ore equsal to zero.

Figure 4-8. DMA Interfece, Device Mode Transfer fram
86COS o DMA Timing Chorecleristics




PIN NAME
(39)] poete-7),
p0110-7) A% VALID DATA
T2
(1 DMAR_RCK \
(-req from device) 4 G

e
o OMA_RED

{~eck to devicel

NAME PARAMETER MIN. TYP. MAX. UNIT
T1 Doeta valid to (-ack) high 10 ns
T2 Data hold from (-ack) high 10 ns
13 (-req)l high to (-ock) high CP+20 ns

(see note 6)

PIN NAME

) gg?{g:;:' 46 { VALID DATA

Tl
G) DPB/RD g SR
G OP1/WAT

T2 T3

e————l
(n DMA_ACK  \ \
(-req from device) 46 - o o= - = - -
Ty

0) DMA_REQ
(-ack to device)

Note:
1. See registiers 16 and 21 for DMA interface configuraetion.
2. Controller mode set when register 21 bit 3 is one.
3. The width of the (-eck) pulse is set by register
21 bite B, 1, ond 2.
Y, This figure assumes DMA_ACK ond DMA_REQ ore low true.
S. CP is the clock period of the OSCI pin.
6. The device must deessert its (-req) wiihin peremeter T3
time to ensure the 86C0B5S stops OMA trensfer. Porometer
T3 is extended if the eck hold-off bit is true
{register 21, bit 4). Thie extension epplies to within
T3 time of the end of the hold off period.
7. 1¢ the device continues Lo essert (-req) Lhen the
86C05 moy begin e new OMA cycle within 2CP of
(-ack) going high from the prevlous cycle.

NAME PRRAMETER MIN. TYP. MAX. UNIT
T1 Dots valld from (-ack) low 20 ns
T2 Pority valid from (-eck) low 35 ns
T3 Bus float from (-ack) high 20 ns
T4 {-req) high to (-ack) high ‘CP+28 ne

{see note 6)

Figure U-3. 0OMA Interfece, Controller Mode (with perity)
Trensfer to B6CBS from DMR Timing Cherecleristics

Note:

1. See registers 16 and 21 for DMA interfece configuration.

2. Controller mode set when register 21 bit 3 Is one.

3. The width of the (-ack) pulse is set by register
2l bits 0, 1, end 2.

U, This figure assumaes [-req) ond (-ack]) ere low true.

5. CP is the clock period of the 0SCI pin.

6. The device must deassert its (-req) within porometer TU
time to ensure the B86COS stops OMA traensfer. Peremeter
TU is extended if the ack hold-off bit ls true
{register 21, bit Y). This extension opplies to within
TY time of the end of the hold off period.

7. If the device continues to sssert (-reql then the
86C0O5 may begin & new OMA cycle within 2CP of
(-ock) going high from lhe previous cycle.

Figure 4-18. OMA [nterfece, Controller Mode (with perity)
Trensfer from BG6CBS to DMA Timing Chereacteristics




PIN NAME

(0 poete-71, 2 Y/
pDD1{0-7) )7

VALID ORTA

T1 | i T2
N DMA_ACK
(~-req from devlice) Qe
——6’.\
[{8)}] DMA_REQ

|

13

PIN NAME
28] ppete-71,
001108-71 46 VALID DATA
Tl :: 12
(1 DMA_ACK
(-req from device!) g
13

(0) DMA_REQ

[-ack to device)
T4 s

L8

R A
{0) DPO/RD
[-rd stb)

45
{0) DP1/URT
{-urt stb)

NAME PARAMETER MIN. TYP. MAX. UNIT
T Deta velid to (-rd stb) high 10 ns
T2 Dote hold from (-rd stbl high 10 ns
13 (-req) high to [-ack) high CP+20 ns

(see nole 6}
T4 (-ock) low to (-rd stb) low 2CP+10 2CP+10 ne
15 [-rd stb) high to (-ackl high CP-10 cP+10 ns
Note:

1. See registiers 16 end 21 for DMA interfece configuretion.

2. Controller mode set when reglister 21 bit 3 1s one.

3. The width of the (-ack) pulse is set by register
2! bits 0, 1, ond 2 (must be > 3).

4. This flgure sssumes (-reql and (-eck) ere low true.

S. CP 1s the clock period of the DSCI pin.

6. The device must deossert its (-req) within time T3
to ensure the BGCOS stops DMA troensfer. Poraneter
73 1s extended 1f the ack hold-off bit ig true
(register 21, bit 4. This extension epplies to
within 73 time of the end of the hold off perlod.

7. If the device continues to essert (-req) then the
86C0OS may begin o new OMA cycle within 2CP of
(-ack) going high from the previous cycle.

(~-eck to device) N\
—4%
0) 0PO/RO
(-rd stib)
T
Y 15 —
LC
B D
[(1}} DP1/HRT
(-wrt stb)

NAME PARAMETER MIN. TYP. MAX. UNIT
T1 [-eck]) low to velid dete 20 ns
T2 Dala floel from {(-eck) high 20 ne
T3 {-req) high to (-eck) high CP+20 ns

[see nole 6)
T4 {-ock) low to {(-wurt stb) low 2CP-10 2CP+10 ne
1S (-urt stb) high to (-ack) high CP-18 CP+10 ne

Note:

1. See registers 16 and 21 for DMA interfece confliguretion.

2. Controller mode set when reglster 21 bit 3 is one.

3. The width of the (-ack) pulse Is set by register
21 bits B, 1, end 2 (must be > 3i.

Y, Thie figure essumes (-req) and [(-ack) ere low true.

5. CP is the clock perlod of the 0SCI pin.

6. The device must deosseri its (-req) wiithin time T3
to ensure the B6COS stops OMA trensfer. Peremeter
T3 is extended 1f the {-ack) hold-off bit le ilrue
(register 21, bit W, This extension eppllies to
within T3 time of the end of the hold off period.

7. 1f the device continues to sssert (-reql then the
the B86C0S mey begin & new DMA cycle within 2CP of
{-ock]l golng high from the previous cycle.

Figure 4-11. DMA Interfece, Controller Mode (8237 strobes)
Trensfer to 86COS fFrom DMA Timing Cherecterlistics

Figure 4-12. OMA Interfece, Coniroller Mode (8237 strobes)
Transfer to DMA from B86CBS Timing Charecteristics




PIN NAME T PIN NAME
rg4
()] HDQE (0] /’ i\ (1) D32_M32_CLK 1\\_/, v
45— (/clk)
———t b v e o
(0) HDOE(1-2) \ (see note 1} (0} HOOE(B-2)
£ ¢ £ ¢
17 LR
T1 T2
931
£0)} HADE /' .\ (o) HDDIR ;;ee note 1]
56 ___jl.---_.r,g.-__..__--_
T2 T3 73 T4
2—
(0) HDDIR ° (see nole 2) {s}} HOST_QOKWN
Y g Y S )
L) T
0 HADIR o
{ NAME PARAMETER MIN. TYP. MAX. UNIT
—-—\ T1 (-clk) high to HDOIR high 21 ne
(0} HOST_OWN \ T2 (-clk) high to HOST_OWN lou 24 ns
46 T3 (-clk) high to HDBDIR low 22 ns
Ty (-clk) high to HOST_OWN high 20 nse
NAME PARAMETER MIN. TYP. MAX. UNIT Note:
1. HDDIR is high for o 86C0S to host doto ironsfer
R or B6CO5 NuBus stert cycle.
T :B?i:gui’“:"d HROE deossert acp ns 2. CP 1s the clock pariod of the OSCI pin.
12 HDOE [8-2] and HAGE high to cp ne 3. HDOE(D-2) and HOST_OWN pins ere low true signels.
HODIR and HADIR high N
T3 HAOE high to HADIR low, cP ns Floure U-14. Hosl Tronecelverssytugus
HODIR low, ond HOST_OWN high
Note:
1. HDOE[1-2) ore esserted for 16 end/or 32 bit trensfers.
2. HDODIR is high for BBCOS to host dete trensfer.
3. CP 1e the clock period of the OSCI pin.
U. HDOE(@-2), HADE, ond HOST_OWN pins ere low true signals.
Figure 4-13. Host Trenscelvers, MicroChennel, EISA, end AT

Timing Cherocteristics




PIN NAME

)] 1/0 strobe (see note 1)
£ ¢
27

T1 T2

(

—

(0) HDOE {31}

(~promoe)

o>
v S

T

(0) HDOQE 0]
. rga
¥
T
[P ¥
AS )
(0} HODIR {(see note 2)
(P S .
NAME PARAMETER MIN. TYP. MAX. UNIT
T1 1/0 strobe low to {-promoe! 27 ns
low, ond HDDIR high
T2 1/0 sirobe high to (-promocel 22 ns
high
T3 170 strobe high to HODIR 28 ns
low
Note:

1. 1/0 strobe pulse besed on host inlerface;
a. MicroChonnel or EISAR --> -CMD
b. AT --> -I0RD or -IOKWR
b. NuBus --> ireiling edge of -START ito treiling
edge of BBCOS ~ACK cycle.
2. HDDIR is high for host bus read cycle.
3. HDOEIB) and HOOE[3] ere low true signels.

Figure 4-15. BIOS PROM Access Cycle
Timing Charecteristics




PIN NAME NRME PRAAMETER MIN, TYP. MAX. UNIT
[{e)] S6/10R0/TMO,
S1/10WR/TM1 T1 (-s0, -s81) low true from (odd, 10 ns
(-e0, -s) ray n/-lo, mad2) velid
-3 =125 T2 (-cmd) low true from (-s0, -sl) UcrP-10 ns
low true
0 RDL(EhEGSTR T3 (-adl) low true from ledd, 2CcP ns
7238 n/-1o, med2U) lou true
Ty (-edl} low true to (-cmd) 2CP-10 ns
M M3U/ACK TS {-odl} low true from (-sB, -sl) 2CP-10 ns
{edd, m/-10, madly) low true
T6 (-odl} pulse width 2CP-10 ns
]} SHEN/POB 17 (-s0, -s1) hold from {(-adl) high 2CP-10 ns
(~sbhe) T8 (add, m/-io0, moad24) end {(-sbhe) 2CP-10 ns
hold from (-8dl) high
T9 (add, m/-10, med24) and (-sbhe) 2CP-10 ns
Q) BE/BE/IDKEJ-B] -------‘---7_— hold from (-cndl ION true
(-be [0~31) . Ti@ (-s0, -sl) hold from [-cmd) low  2CP-18 ns
Til (-sbhe) setup to (-adl) high 2CP-10 ns
Ti2 (-sbhe) setup to (-cmd) low 2CP-18 ns
(1) D32/M32/CLK T13  (-cd ds 16/32) low from (add) 2CP+S  ns
D16/116/P1S valid
{=cd ds 16/32) TI4  (-cd sfdbk) low From (sdd) velid 2CP+10 ne
T1S (-cmd) low from ledd) velid YcpP-10 ns
(1) DBKI/L17/PIG T16 (-cmd)} pulse width YcP-1s ns
[-cd sfdbk]} (- dea —emd) T17 (urite dete) setup to (-cmd) low o] ns
gre o S TI8 (wrlte dete) hold from (-cmd) 2CP-10 ns
716 LI high
(0) CMD/MEMW/SL T19  (-80, -sl) velid to (read deta) SCP ns
{-cmd) valid
T18 T20 (reod doto) velid from (-cnd) low 2CP+10 ns
T21 (reed dete) hold from (-cmnd) high 0 ns
o HO(B-3] ) 722 [(-read data) iri-slote from (-cmd) yo ns
{urite dotoe) high
T21 723 (-cnd) louw to next (-cmd) low 8CP-10 ns
T23A (-cmd) high to next (-cmd) louw 4cP-10 ns
mn HD [0-3] T23B (-cmd) high to next (-edl) 2CP-10 ns
(read dots) T19 Ted4 Next (-sO, -sl) low from 2CP-10 ns
120 (-s1, -80) high
h q T25 Next (-80, -s1) low to (-cmd) high 20 ns
T3t (-bel0-3)) low from (add) velid 4o ns
Note: 732 (-befB8-31)) low from (-sbhe) HAI[O] 30 ns
1. CP f{e Lthe clack period of the OSCI pin. HAl1] esserted
2. Defoult pulse width of (-emd) is prgremmeble in register 18. T33 (-beiB-31) esserted to (-cmd) lou 10 ne

Figure 4-16.

MicroChennel Bus Moster
Timing Charecteristics




PIN NAME

({s]] 58/10RD/TMO,
%l/éONH/TMI
-¢8,

-al)

(0 HA1@-23)
MIO/SHWEN/PO7 VALID X X
H24/ACK :X

(add, m/-i0, med2l)

T16A
(0)  CMD/MEMN/SL ‘{ P
(-cmd)
o)) HD[B-31 { VALIO )——
turite date) \

(n HDIB-3]
(read dete)

(n ROY/132/P12

PIN NAME

() SO/10RD/TMO,
S1/710WR/TMI
(-sB0, -sl}

{43 HA[0-23]
MIO/SWEN/PQO7 VALID X X
HZH/ﬂgg

(edd, m/-io, mad2i)

(0)  CMD/MEMW/SL \ /_—
[-cmd)
o) HD(8-31 { VALID >——
(write dote) \

n HD{B-31
(read dets)

n ROY/132/P12

fed chrdy)
NAME PARAMETER MIN. TYP. MAX. UNIT
T16A (-cmd) pulse width 8CP-10 ns
T26 (cd chrdyl low from (odd) 60 ns
velid

T27 (cd chrdy) low from (-s0, -sl) 30 ns
low

728 (cd chrdry) high from (-cnmd) 30 ns
lou

728D (read dote) volid from (-cmd) B8CP-uB ns
low

{cd chrdy)
NAME PARAMETER MIN. TYP. MAX. UNIT
T26 (cd chrdy) low from (odd) 60 ns
valid
727 l(ed chrdy) low from (-s0, -si) 38 ns
louw
7295 (reed dote) velid fronm 6CP-UB ns

fcd chrdy) low

Note:
1. CP 1s the clock period of the OSCI pin
2. Sleve must release (cd chrdy) within 728 time of {(-cmd)
going low for time 728D to be volid.

Note:
1. CP is the clock period of the 0SCI pin
2. RAsynchrounous exiended cycle occurs uhen the slove relesses
(cd chrdy) esynchronously with repect to [(-cnd).

Figure U-17. MicroChennel Bus Mester Synchronous Extended
Cycle Timing Choracleristics

Figure 4-18. MicroChonnel Bus Moster Asynchronous Extended
Cycle Timing Cherecleristics




PIN NAME.

(1)) S6/I0RD/TMO
S1/I0WR/TML
(-s0, -al)

Tu2 —f
(s)] PMT/MST/ROT
{-preempt)
TU0 TU3
[(s))] BRT_IORY_SS
(-busrt)
T4y
(srb/-gnt) J L

n AG/I0RY/SS

Tus
TUB
ARB/DAQ/ARB(0-31 TY9
larb_outlB-31) VALID VALID
lerb_in(0-31) Tu8
NAME PARAMETER MIN. TYP. MAX. UNIT
TU® (-preempl) low Lo end of xfer {see note 1)
TY42 (-preempl) high from larb/-gnt) 50 ns
low
T42R (-preempt) high to (-s0, -sl) 20 ns
high (exiting inactive stetel
TY43 (-busrt] low from (erb/-gnt) ug ns
low
TYY (erb/-gnt) high pulse width 108 ne
TY4S Driver turn-on/off deley from 4e ns
(arb/-gnt) lou
Tu6 Oriver turn-on/off deley from ue ns
low/higher priority line
T48 Arb bus steble before 1a ns
lerb/-gnti) low
TU9 Tri-state drivers to lerb) high L10] ne

PIN NAME 760
n HRESET
{ch reset)

[(1)}

HALB-23]
H10/SHEN/PO7 X VALID
(edd, n/—io,lgajah)

(I)  MIO/SWEN/PG? \ ) //
(m-10])

n S@/10RD/TMO
(-s0)

(N S1/10WR/TM1
(-s1)

(n ADL/ALE/STR
(~adl)

><

T61 T62

{1 SET/M16/P16
(-cd setup)

63
v L/__

n CMD/MEMW_SL

Note:
1. The mex time the 86C05 stays on the MicroChannel efter
{-preempt) has been essertied Is progremmble in reglister 20.

NAME PRRAMETER MIN. TYP. MAX. UNIT
7668 I(ch reset) high pulse width 100 ns
761 (-cd setup) louw to (-odl) low 15 ns
762 [(-cd setup) hold from [(-edl} 25 ns

low
763 (-cd setup) hold from (-cmd) 30 ns
low

Figure 4-19. MicroChennel Bus Arbitretion Cycle
Cycle Timing Charactleristics

Figure 4-20. MicroChannel Conflguretion Cycle
Cycle Timing Cherecteristics




PIN NAME NAME PARAMETER MIN, TYP, MAX. UNIT
o1 DBK?;gﬁylpll Tt (drqiB8-21) high to (-dek[0-21}) Q ne
low
T2 Bus tri-stete to drql@-2] lou 2CP-10 ne
(0) ARB/DRO/ARB(O-3) T==e= T3  (-dcki0-21) low to bus drivers on O UCP+1S ns
ldrqf0-21) b T4 (-dek(8-2]1) low lo (-master) low O 4CP+15 ns
T3 T2 —of 15 (access sizel returned from (edd) o] 3ce ns
vallid
tn RRB/DCW go -3] 76 é?dg) hold from (eccess sirobe) 1CP ns
9
T7 leccoss strobel to (eccess BCP-10 ns
sirobe)
[{(0}} PMT/MST/RGT 4 T8 (odd) volid to occess sirobe 4ycrP-10 ns
(-mester) T9 (eccess strobe)l pulse widih UCcP-10 ns
T10 (eccess strobe)l high to next UcrP-10 ns
(occess strobe) low
m RDL/HLE/STR Ti1 (occess strobe) low fronm 14cP ns
bole) / (-dck [B-21) low
T12 (urite dote) setup to (eccess [0] ns
0) | -23] strobe) low
LgdéN/ggé T13 :urlte d%}OL ?okﬂ i:on ice ns
MI10/SWEN/PQ7 access strobel hig
{add, -sbhe, -suen) Ti4 (reed date) velid to (ecesss 25 ns
sirobel high
(1) (sccess slze) T1S (reoed dale) hold From {access o] ns
strobe) high
T16 (chrdy) low from unextended end 2CP ns
of (access strobe)
{0) leccese strobe) T17 ::h:?gl high lo (eccess sirobel 5CP ne
9
Note:
) HD10-3) 1. CP is the clock period of the 0SCI pin.
(urite dstel 2. Defoult pulse width of leccess sirobe) ls prgrammeble in
register 19.
3. The oddressed sleve must desssert (chrdyl within perometer T16
(h HD10-3] time of the ended of the normel trensfer cycle for the 86C85
{(read detel to extend the cycle. For exemple, if respister 19 is progremmed
for o 250 ns loccess sitrobe) then (chrdy) must be deosserted
260 ns (CP = 25ns) efter the leading edge of the (sccess strobel.
(8] BRT/I0RY/SS Y. (access strobel is one of the following pins; SB/I0RD/TM@ (-iordl,
{ehrdy) S1/10MR/TM1 (-iowr), CMO/MEMW/SL (-memw). or AG/MEMR/PI3 (-menr).
S. (occess size) is one of the following pins: RDY/I32/PI2, (-io 32)
D16/116/P1S (-io 16}, D32/M32/CLK (-m 32}, or SET/MI6/PI6 (-m 1B).
Figure 4-21. AT (ISA) Bus Moster

Timing Cheroctleristics




PIN NAME T1

T2
(1 D32/H?2{CLK
(-clk
€ T3 Ty
(@ NuBus driver ___._@XX )@_
15 16 17

(1) NuBus recelver X VALID X

NAME PARAMETER MIN. TYP. MRX. UNIT
Tl (-clk) period 99.99 100.61 ns
T2 (-clk) width 73 77 ns
13 Driver turn-on time 0] 25 ns
T4 Driver turn-off time 0 25 ns
15 NuBus prop deley 17 ns
16 Set-up time to [-clk) high 21 ns
17 Hold time from (-clk) high 20 ns

(

—

)

(

—

)

PIN NAME
Tl
D32/M32/CLK {_/ \ / q\_/
(-clk)

ABL/ALE/STR
[-stert) /

Figure U4-22. NuBus Dota Tronsfer

Timing Cherocteristics

(1 M2u/ACK \ /

{-ack)
' T2 J

(1) ARB/DCK/ARBIEB-3) VALID VALID

{-erb_in)
13
5 =T

(0) ARB/DAQ/ARBIB-3]  yqg 1p VALID
(-arb_out)

NAME PARAMETER MIN. TYP. MAX. UNIT
T1 Arbitretion time 200 ne
T2 Arbitreton set-up time 25 ns
73 Oriver turn-off time 10 30 ns
T4 Driver turn-on time 10 2s ns
T5 Arbitretion hold time 10 ne

Figure 4-23. NuBus fArblitration

Timing Chorocteristics




PIN NAME

() D32/M32/CLK \ / \ / W
(-clk)
s

) HD[8-3] .._._.( ADDRESS DATA )—
{urile dotol G

(1/0)  HOl@-3) ADDRESS DATA
(read date)

(1/0) SO/10RD/TMO
S1710WR/THMI STATUS
(—tm@, -tmi)

(01 ADL/ALE/STR

[d
¢
¥

£
(n M2Y/ACK ? \ /
(-ock)

Figure 4-2u. NuBus Resd/Hrite Trensection




(n

)

(0)

(1/0)

(I/a

{8)]

(n

PIN NAME

D32/M32/CLK \\__// \___/--"’i \ / \ / & \ / \ /
(-clk)

DATA )_

HD3 - HD! ¢ ‘
HD@(7-6) —Lnoonsss DATA
urite dotia) ¢ ¢
[ 2

DATA )_

¢
HDO(5-0) —( BLK INFO ’ DATA ’
{urite dota) ¢ —

£ & [
S0/I0RD/TMO =7 Y
(- tmD) —_— \ /

! STAT CODE >—

* STAT CODE >—

S1/10WR/TM1
(-tml) -\ . / :
R
ADL/ALE/STA
4 —4¢
M2u/ACK g
(-eck)

\____/

Figure 4-25. NuBus Block Write Trensection




PIN NAME

(1) D32/M32/CLK \_/ \_/_‘ \ / \ / \ / \ /
(-clk)
(1)] HD3 - HO1
HDB({7-6) ADDRESS DARTA DATA
{reod doto)
(0) HDB(5-01 BLK INFO DATA DATA
{read dats}

—

¢ [ A
(/0 sax(r_o&%/)mo / b4 \ / 55 \< STAT CODE >—

(I1/0) S1/I10WR/TM] /

x}
{-tnl) ‘< STAT COOE >_

[{s}} ADL/ALE/STR

¢
¥

L
(n M2u/ACK ? \ /
(-ack)

o
-

o
N

I
1

Figure 4-27. NuBus Block Read Trensaclion
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NCR MICROELECTRONICS
1635 Aeroplaza Drive
Colorado Springs, CO 80916
(719) 596-5612, (800) 525-2252

NORTH WESTERN SALES OFFICE
Suite 209
3130 De La Cruz Boulevard
Santa Clara, CA 95054-2410
(408) 727-6575

NORTH CENTRAL SALES OFFICE
Suite 209
8000 Townline Avenue
Bloomington, MN 55435
(612) 941-7075

NORTH EASTERN SALES OFFICE

Suite 4000
500 West Cummings Park
Woburn, MA 01801-6336
(617)933-0778
SOUTH WESTERN SALES OFFICE
1940 Century Park East Suite 255
Los Angeles, CA 90067 3300 Irvine Avenue
(213) 556-5231 Newport Beach, CA 92660

(714) 474-7095

SOUTH CENTRAL SALES OFFICE
Suite 100
400 Chisholm Place
Plano, TX 75075
(214) 578-9113

SOUTH EASTERN SALES OFFICE
Suite 250
700 Old Roswell Lake Parkway
Roswell, GA 30076
(404) 587-3136

EUROPEAN SALES OFFICE
NCR GMBH
Gustav-Heinemann-Ring 133
8000 Munchen 83
West Germany
(49) 89-632-202

ASIA/PACIFIC
2501 Vicwood Plaza
199 Des Voeux Road

Central
Hong Kong
852-5-859-6888



