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M82380
HIGH PERFORMANCE 32-BIT DMA CONTROLLER WITH
INTEGRATED SYSTEM SUPPORT PERIPHERALS

High Performance 32-Bit DMA

Controller

— 40 Mbytes/sec Maximum Data
Transfer Rate at 20 MHz

— 8 Independently Programmable
Channels

20-Source Interrupt Controller

— Individually Programmable Interrupt
Vectors

— 15 External, 5 Internal Interrupts

— M8259A Superset

Four 16-Bit Programmable Interval
Timers
— M82C54 Compatibie

Programmable Wait State Generator
— 0 to 15 Wait States Pipelined
— 1 to 16 Wait States Non-Pipelined

m DRAM Refresh Controlier

i386™ Processor Shutdown Detect and
Reset Control
— Software/Hardware Reset

High Speed CHMOS Ill Technology

132-Pin PGA Package and 164-Pin Quad
Flat Pack
(See Packaging Specification Order # 231369)

m Optimized for use with the i386™

Microprocessor
— Resides on Local Bus for Maximum
Bus Bandwidth

Availabie in Three Product Grades:
— MIL-STD-883, —55°C to + 125°C (T¢)
— Military Temperature Only,
—55°C to +125°C (T¢)
— Extended Temperature,
—40°C to +110°C (T¢)

The MB2380 is a muiti-function support peripheral that integrates system functions necessary in an 386
processor environment. It has eight channels of high performance 32-bit DMA with the most efficient transfer
rates possible on the i386 microprocessor bus. System support peripherals integrated into the M82380 provide
interrupt Control, Timers, Wait State generation, DRAM Refresh Control, and System Reset logic.

The M82380’s DMA Controller can transfer data between devices of different data path widths using a single

channel. Each DMA channel operates independently in any of several modes. Each channel has a temporary

data storage register for handiing non-aligned data without the need for external alignment logic.
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M82380

1.0 FUNCTIONAL OVERVIEW

The M82380 contains several independent function-
al modules. The following is a brief discussion of the
components and features of the M82380. Each
module has a corresponding detailed section later in
this data sheet. Those sections should be referred
to for design and programming information.

1.1 M82380 Architecture

The M82380 is comprised of several computer sys-
tem functions that are normally found in separate
LS| and VLSI components. These include: a high-
performance, eight-channel, 32-bit Direct Memory
Access Controller; a 20-level Programmable inter-
rupt Controller which is a superset of the M8253A;
four 16-bit Programmable Interval Timers which are
functionally equivalent to the M82C54 timers; a
DRAM Refresh Controller; a Programmable Wait
State Generator; and system reset logic. The inter-
face to the M82380 is optimized for high-perform-
ance operation with the i386 microprocessor.

The M82380 operates directly on the i386 micro-
processor bus. In the Slave Mode, it monitors the

intgl.

state of the processor at all times and acts or idles
according to the commands of the host. It monitors
the address pipeline status and generates the pro-
grammed number of wait states for the device being
accessed. The M82380 also has logic to reset the
i386 microprocessor via hardware or software resst
requests and processor shutdown status.

After a system reset, the M82380 is in the Slave
Mode. It appears to the system as an 170 device. It
becomes a bus master when it is performing DMA
transfers.

To maintain compatibility with existing software, the
registers within the M82380 are accessed as bytes.
If the internal logic of the M82380 requires a delay
before another access by the. processor, wait states
are automatically inserted into the access cycle.
This allows the programmer to write initialization rou-
tines, etc. without regard to hardware recovery
times.

Figure 1 shows the basic architectural components
of the M82380. The following sections briefly dis-
cuss the architecture and function of each of the
distinct sections of the M82380.
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Figure 1. Architecture of the M82380
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1.1.1 DMA CONTROLLER

The MB2380 contains a high-performance, 8-chan-
nel, 32-bit DMA controller. It is capable of transfer-
ring any combination of bytes, words, and double
words. The addresses of both source and destina-
tion can be independently incremented, decrement-
ed or held constant, and cover the entire 32-bit
physical address space of the i386 microprocessor.
It can disassemble and assemble misaligned data
via a 32-bit internal temporary data storage register.
Data transferred between devices of different data
path widths can also be assembled and disassem-
bled using the internal temporary data storage regis-
ter. The DMA Controller can also transfer aligned
data between |1/O and memory on the fly, allowing
data transfer rates up to 32 megabytes per second
for an M82380 operating at 16 MHz. Figure 2 illus-
trates the functional components of the DMA Con-
troller.

There are twenty-four general status and command
registers in the M82380 DMA Controller. Through
these registers any of the channsels may be pro-
grammed into any of the possible modes. The oper-
ating modes of any one channel are independent of
the operation of the other channels.

Each channel has three programmable registers
which determine the location and amount of data to
be transferred: :

M82380

Byte Count Register—Number of bytes to trans-
fer. (24-bits)

Requester Register—Address of memory or pe-
ripheral which is requesting DMA service. (32-
bits)

Target Register—Address of peripheral or mem-
ory which will be accessed. (32-bits)

There are also port addresses which, when ac-
cessed, cause the M82380 to perform specific func-
tions. The actual data written does not matter, the
act of writing to the specific address causes the
command to be executed. The commands which op-
erate in this mode are: Master Clear, Clear Terminal
Count Interrupt Request, Clear Mask Register, and
Clear Byte Pointer Flip-Flop.

DMA transfers can be done between all combina-
tions of memory and 1/0; memory-to-memory, mem-
ory-to-1/0, 1/O-to-memory, and 1/O-to-1/0. DMA
service can be requested through software and/or
hardware. Hardware DMA acknowledge signals are
available for all channels (except channel 4) through
an encoded 3-bit DMA acknowledge bus
(EDACKO0-2).

HOLD e CONTROL/STATUS REGISTERS CHANNEL REGISTERS
HLDA
b COMMAND REGISTER I BASE CURRENT | TEMPORARY
BYTE COUNT | BYTE COUNT
DREQO N COMMAND REGISTER IT e CUﬁENT REGISTER
— MODE REGISTER T
DREQT REQUESTER | REQUESTER CHANNEL ©
DREQ2 ——— DMA MODE REGISTER IT ADDRESS ADDRESS
DREQ3 ———] REQUEST SOFTWARE REQUEST
BASE CURRENT
DREQ#4 ~msesemp] ARBITRATION REGISTER TARGET TARGET
DREQ5—pf  LOGIC MASK REGISTER ADDRESS | ADDRESS
DREQ6 —— STATUS REGISTER CHANNEL 1 (SAME AS CH 0)
DREQ7 > BUS SIZE REGISTER CHANNEL 2 (SAME AS CH 0)
CHAINING REGISTER CHANNEL 3 (SAME AS CH 0)
1 “LOWER" GROUP OF CHANNELS
EDACKD = <
EDACK1 4= PROCESS
CONTROL
EDACK2 it
EOF b
d  “UPPER" GROUP OF CHANNELS
CHANNEL 4 (SAME AS CH 0)
?SO:‘JE‘;LS/ STATUS CHANNEL 5 (SAME AS CH 0)
LOWER GROUP) CHANNEL 6 (SAME AS CH 0)
CHANNEL 7 (SAME AS CH 0)
271070-3
Figure 2. M82380 DMA Controller
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The M82380 DMA controller transfers blocks of data
(buffers) in three modes: Single Buffer, Buffer Auto-
Initialize, and Buffer Chaining. In the Single Buffer
Process, the M82380 DMA Controller is pro-
grammed to transfer one particular block of data.
Successive transfers then require reprogramming of
the DMA channel. Single Buffer transfers are useful
in systems where it is known at the time the transfer
begins what quantity of data is to be transferred, and
there is a contiguous block of data area available.

The Buffer Auto-Initialize Process allows the same
data area to be used for successive DMA transfers
without having to reprogram the channel.

The Buffer Chaining Process allows a program to
specify a list of buffer transfers to be executed. The
M82380 DMA Controller, through interrupt routines,
is reprogrammed from the list. The channel is repro-
grammed for a new buffer before the current buffer
transfer is complete. This pipelining of the channel
programming process allows the system to allocate
non-contiguous blocks of data storage space, and
transfer all of the data with one DMA process. The
buffers that make up the chain do not have to be in
contiguous locations.

Channeit priority can be fixed or rotating. Fixed priori-
ty allows the programmer to define the priority of
DMA channels based on hardware or other fixed pa-
rameters. Rotating priority is used to provide periph-
erals access to the bus on a shared basis.

With fixed priority, the programmer can set any
channel to have the current lowest priority. This al-

mn
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lows the user to reset or manually rotate the priority

schedule without reprogramming the command reg-
isters.

1.1.2 PROGRAMMABLE INTERVAL TIMERS

Four 16-bit programmable interval timers reside
within the M82380. These timers are identical in
function to the timers in the M82C54 Programmable
Interval Timer. All four of the timers share a common
clock input which can be independent of the system
clock. The timers are capable of operating in six dif-
ferent modes. In all of the modes, the current count
can be latched and read by the i386 processor at
any time, making these very versatile event timers.
Figure 3 shows the functional components of the
Programmable Interval Timers.

The outputs of the timers are directed to key system
functions, making system design simpler. Timer 0 is
routed directly to an interrupt input and is not avail-
able externally. This timer would typically be used to
generate time-keeping interrupts.

Timers 1 and 2 have outputs which are available for
general timer/counter purposes as well as special
functions. Timer 1 is routed to the refresh control
logic to provide refresh timing. Timer 2 is connected
to an interrupt request input to provide other timer
functions. Timer 3 is a general purpose timer/coun-
ter whose output is available to external hardware. It
is also connected internally to the interrupt request
which defaults to the highest priority (IRQO).

< INTERNAL DATA BUS >
r—- ------.j E-_--.
[} 1
CONTROL ) | status INPUT/OUTPUT | |
REGISTERS o | tatcH LATCHES H
: 3 2 :
_’ H 1
GATES CONTROL b 16 - BIT COUNTER | !
—* Locic H !
—> [ i 1

CLKIN — i | outPuT conTROL LoGIC | TouTo (NTERNAL)

]

TIMER 0
—-DI TIMER 1 J—-» TOUT1
— TIMER 2 p——» ToUT2
— TIMER 3 p—> TouT3
. 271070-4
Figure 3. Programmable Interval Timers—Block Diagram
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1.1.3 INTERRUPT CONTROLLER

The M82380 has the equivalent of three enhanced
MB8259A Programmable Interrupt Controllers. These
controllers can all be operated in the Master mods,
but the priority is always as if they were cascaded.
There are 15 interrupt request inputs provided for
the user, all of which can be inputs from external
slave interrupt controllers. Cascading M8259As to
these request inputs allows a possible total of 120
external interrupt requests. Figure 4 is a block dia-
gram of the M82380 Interrupt Controller.

Each of the interrupt request inputs can be individu-
ally programmed with its own interrupt vector, allow-
ing more flexibility in interrupt vector mapping than
was available with the M8259A. An interrupt is pro-
vided to alert the system that an attempt is being

M82380

made to program the vectors in the method of the
MB259A. This provides compatibility of existing soft-
ware that used the M8259A with new designs using
the M82380.

In the event of an unrequested or otherwise errone-
ous interrupt acknowiedge cycle, the M82380 Inter-
rupt Controller issues a default vector. This vector,
programmed by the system software, will alert the
system of unsolicited interrupts of the M80386.

The functions of the M82380 Interrupt Controller are
identical to the M8259A, except in regards to pro-
gramming the interrupt vectors as mentioned above.
Interrupt request inputs are programmable as either
edge or level triggered and are software maskable.
Priority can be either fixed or rotating and interrupt
requests can be nested. ’

IINT. MASK REG. |

INDIVIDUALLY PROGRAMMABLE
VECTOR BANK

INTERRUPT
I » 10 HosT

|RQO =iy P> >

IRQT ~e——pi > >

TRQZ ——p N PRIORITY >

AT > INT. - RESOLVER N IN=

1RQ3 REQ. q P ] SERVICE

& REG. : CONTROL : REG.

{RQ5 =P > LOGIC >

IRQE mmmemamp > >

IRQ7 ——> > >
e o .
1 WR 1
H 1 YVYY :
[} IRQO 1
' 1
H IRQ1 1
' 1
: IRQ2 H
] IRQ3 !
1 1
' ﬁ IRQ4 ﬂ H
1 DATA (0~7 DATA (0-7 1
H IRQ5 :
1 IRQ6 !
1 1
1 iRQ7 1
1 1
1 1
1 1
1 1
] LA

MB2380 ENHANCEMENT OYER THE MB2C59A 2710705

Figure 4. M82380 Interrupt Controller—Block Diagram
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Enhancements are added to the M82380 for cas-
cading external interrupt controllers. Master to Slave
handshaking takes place on the data bus, instead of
dedicated cascade lines.

1.1.4 WAIT STATE GENERATOR

The Wait State Generator is a programmable
READY generation circuit for the i386 processor
bus. A peripheral requiring wait states can request
the Wait State Generator to hold the processor’s
READY input inactive for a predetermined number of
bus states. Six different wait state counts can be
programmed into the Wait State Generator by soft-
ware; three for memory accesses and three for I/0
accesses. A block diagram of the M82380 Wait
State Generator is shown in Figure 5.

The peripheral being accessed selects the required
wait state count by placing a code on a 2-bit wait
state select bus. This code along with the M/10 sig-
nal from the bus master is used to select one of six
internal 4-bit wait state registers which has been
programmed with the desired number of wait states.
From zero to fifteen wait states can be programmed
into the wait state registers. The Wait State Genera-
tor tracks the state of the processor or current bus
master at all times, regardless of which device is the
current bus master and regardless of whether or not
the Wait State Generator is currently active.

The MB2380 Wait State Generator is disabled by
making the select inputs both high. This allows hard-
ware which is intelligent enough to generate its own
ready signal to be accessed without penaity. As pre-

.
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viously mentioned, deselecting the Wait State Gen-
erator does not disable its ability to determine the

proper number of wait states due to pipeline status
in subsequent bus cycles.

The number of wait states inserted into a pipelined
bus cycle is the value in the selected wait state reg-
ister. If the bus master is operating in the non-pipe-
lined mode, the Wait State Generator will increase
the number of wait states inserted into the bus cycle
by one.

On reset, the Wait State Generator's registers are
loaded with the value FFH, giving the maximum
number of wait states for any access in which the
wait state select inputs are active.

1.1.5 DRAM REFRESH CONTROLLER

The M82380 DRAM Refresh Controller consists of a
24-bit refresh address counter and bus arbitration
logic. The output of Timer 1 is used to periodically
request a refresh cycle. When the controller re-
ceives the request, it requests access to the system
bus through the HOLD signal. When bus control is
acknowledged by the processor or current bus mas-
ter, the refresh controller executes a memory read
operation at the address currently in the Refresh Ad-
dress Register. At the same time, it activates a re-
fresh signal (REF) that the memory uses to force a
refresh instead of a normal read. Control of the bus
is transferred to the processor at the completion of
this cycle. Typically a refresh cycle will take six clock
cycles to execute on an i386 processor bus.

INTERNAL WAIT STATE READYO
REQUIREMENT
07 D4 D3 00
»| MEMORY 0 1/0 0
WSCO —
REGISTER | MEMORY 1 1/0 1
wsc1—|  SELECT
o/ LOGIC M MEMORY 2 1/0 2 WA STATE
’ »| (RESERVED) | REFRESH COUNTER

PROGRAMMABLE WAIT STATE

REGISTERS
271070-6

Figure 5. M82380 Wait State Generator—Block Diagram
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The M82380 DRAM Refresh Controller has the high-
est priority when requesting bus access and will in-
terrupt any active DMA process. This allows large
blocks of data to be moved by the DMA controlier
without affecting the refresh function. Also the DMA
controller is not required to completely relinquish the

bus, the refresh controller simply steals a bus cycle
between DMA accesses.

The amount by which the refresh address is incre-
mented is programmable to allow for different bus
widths and memory bank arrangements.

1.1.6 CPU RESET FUNCTION

The MB2380 contains a special reset function which
can respond to hardware reset signals from the
M82384, as well as a software reset command. The
circuit will hold the i386 processor's RESET line ac-
tive while an external hardware reset signal is pres-
ent at its RESET input. It can also reset the i386
processor as the result of a software command. The
software reset command causes the M82380 to
hold the processor’'s RESET line active for a mini-
mum of 62 CLK2 cycles; enough time to allow an
- M80386 to re-initialize.

The M82380 can be programmed to sense the shut-
down detect code on the status lines from the
MB0386. If the Shutdown Detect function is enabled,
the M82380 will automatically reset the processor. A
diagnostic register is available which can be used to
determine the cause of reset.

1.1.7 REGISTER MAP RELOCATION

After a hardware reset, the internal registers of the
M82380 are located in 1/0 space beginning at port
address 0000H. The map of the M82380’s registers
is relocatable via a software command. The default
mapping places the M82380 between /O address-
es 0000H and QODBH. The relocation register allows
this map to be moved to any even 256-byte bounda-
ry in the processor’s 16-bit 1/O address space or any
even 16-Mbyte boundary in the 32-bit memory ad-
dress space.

1.2 Host interface

The M82380 is designed to operate efficiently on the
local bus of an M80386 microprocessor. The control

PRELIMINARY
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signals of the M82380 are identical in function to
those of the i386 processor. As a slave, the M82380
operates with all of the features available on the
i386 processor bus. When the M82380 is in the Mas-
ter Mode, it looks identical to the i386 processor to
the connected devices.

The M82380 monitors the bus at all times, and de-
termines whether the current bus cycle is a pipelined
or non-pipelined access. All of the status signals of
the processor are monitored.

The control, status, and data registers within the
M82380 are iocated at fixed addresses relative to
each other, but the group can be relocated to either
memory or I/0 space and to different locations with-
in those spaces.

As a Slave device, the M82380 monitors the con-
trol/status lines of the GPU. The M82380 will gener-
ate all of the wait states it needs whenever it is ac-
cessed. This allows the programmer the freedom of
accessing M82380 registers without having to insert
NOPs in the program to wait for slower M82380 in-
ternal registers.

The M82380 can determine if a current bus cycle is
a pipelined or a non-pipelined cycle. It does this by
monitoring the ADS and READY signals and thereby
keeping track of the current state of the i386 proces-
sor.

As a bus master, the M82380 looks like an i386
procassor to the rest of the system. This enables the
designer greater flexibility in systems which include
the MB82380. The designer does not have to alter the
interfaces of any peripherals designed to operate
with the i386 processor to accommodate the
M82380. The M82380 will access any peripherals on
the bus in the same manner as the i386 processor,
including recognizing pipelined bus cycles.

The M82380 is accessed as an 8-bit peripheral. This
is done to maintain compatibility with existing system
architectures and software. The i386 processor
places the data of all 8-bit accesses either on D (0-
7) or D (8-15). The M82380 will only accept data on
these lines when in the Slave Mode. When in the
Master Mode, the MB2380 is a full 32-bit machine,
sending and receiving data in the same manner as
the i386 processor.

11-447
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2.0 i386™ PROCESSOR HOST
INTERFACE

The M82380 contains a set of interface signals to
operate efficiently with the i386 host processor.
These signals were designed so that minimal hard-
ware is needed to connect the M82380 to the i386
processor.

Figure 6 depicts a typical system configuration with
the i386 processor. As shown in the diagram, the
M82380 is designed to interface directly with the
i386 bus.

Since the M82380 is residing on the opposite side of
the data bus transceiver (with respect to the rest of
the peripherals in the system), it is important to note

intgl.

that the transceiver should be controlled so that
contention between the data bus transceiver and
the M82380 will not occur. In order to do this, port
address decoding logic should be included in the di-
rection and enable control logic of the transceiver.
When any of the M82380 internal registers is read,
the data bus transceiver should be disabled so that
only the M82380 will drive the local bus.

This section describes the basic bus functions of the
M82380 to show how this device interacts with the
i386 processor. Other signals which are not directly
related to the host interface will be discussed in their
associated functional block description.

FROM OTHER
PERIPHERALS
CLOCK GENERATOR
CLK2 »{ RESET
» CLK2
${ ADS
v !
ADS CLK2 M82380
RESET CPURST
OPTIONAL
READY WAIT STATE J¢ READYO
LOGIC
N80386 READY
HOLD HOLD
HLDA HLDA
INT INT
NA NA
n/C D/C
w/R W/R
M/i0 M/i0
BEO-3, BEO-3,
A2=-A31 i AZ-A31
DO=-D31 D0=-D31
TOBUS  TO BUS
CONTROLLER BUFFERS
271070-7
Figure 6. i386™/M82380 System Configuration
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2.1 Master and Slave Modes

At any time, the M82380 acts as either a Slave de-
vice or a Master device in the system. Upon reset,
the M82380 will be in the Slave Mode. In this mode,
the i386 processor can read/write into the M82380
internal registers. Initialization information may be
programmed into the M82380 during Slave Mode.

When DMA service (including DRAM Refresh Cycles
generated by the M82380) is requested, the M82380
will request and subsequently get control of the i386
processor local bus. This is done through the HOLD
and HLDA (Hold Acknowledgs) signals. When the
i386 processor responds by asserting the HLDA sig-
nal, the M82380 will switch into Master Mode and
perform DMA transfers. In this mode, the M82380 is
the bus master of the system. It can read/write data
from/to memory and peripheral devices. The
M82380 will return to the Slave Mode upon comple-
tion of DMA transfers, or when HLDA is negated.

2.2 M80386 INTERFACE SIGNALS

As mentioned in the Architecture section, the Bus
Interface module of the M82380 (see Figure 1) con-
tains signals that are directly connsacted to the i386
host processor. This module has separate 32-bit
Data and Address busses. Also, it has additional
control signals to support different bus operations
on the system. By residing on the i386 processor
local bus, the M82380 shares the same address,
data and control lines with the processor. The fol-
lowing subsections discuss the signals which inter-
face to the i386 host processor.

M82380

221 CLOCK (CLK2)

The CLK2 input provides fundamental timing for the
M82380. it is divided by two internally to generate
the M82380 internal clock. Therefore, CLK2 should
be driven with twice the i386's frequency. In order to
maintain synchronization with the i386 host proces-
sor, the M82380 and the i386 processor should
share a common clock source.

The internal clock consists of two phases: PHI1 and
PHI2. Each CLK2 period is a phase of the internal
clock. PHI2 is usually used to sample input and set
up internal signals and PHI1 is for latching internal
data. Figure 7 illustrates the relationship of CLK2
and the MB2380 internal clock signals. The CPURST
signal generated by the M82380 guarantees that the
i386 processor will wake up in phase with PHI1.

2.2.2 DATA BUS (D0-D31)

This 32-bit three-state bidirectional bus provides a
general purpose data path between the M82380 and
the system. Thess pins are tied directly to the corre-
sponding Data Bus pins of the 1386 processor local
bus. The Data Bus is also used for interrupt vectors
generated by the M82380 in the Interrupt Acknowl-
edge cycle.

During Slave /O operations, the M82380 expects a
single byte to be written or read. When the i386 host
processor writes into the M82380, either DO-D7 or
D8-D15 will be latched into the M82380, depending
upon how the Byte Enable (BEO-BE3) signals are
driven. The M82380 does not need to look at D16-
D31 since the 386 processor duplicates

CLK2 PERIOD

M82380 CLOCK PERIOD
21 | B2 a1

M82380 CLOCK PERIOD
CLK2 PERIOD

CLK2 PERIOD

| 92 21 l g2

aee_/ N_/ N[ \

/ \

’ M82380 CLOCK PERIOD l

271070-8

Figure 7. CLK2 and M82380 Internal Clock
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the single byte data on both halves of the bus. When
the M80386 host processor reads from the M82380,
the single byte data will be duplicated four times on
the Data Bus; i.e., on DO-D7, D8-D15, D16-D23
and D24-D31.

During Master Mode, the M82380 can transfer 32-,
16-, and 8-bit data between memory (or |/O devices)
and 1/0 devices (or memory) via the Data Bus.

2,2.3 ADDRESS BUS (A31-A2)

These three-state bidirectional signals are connect-
ed directly to the i386 Address Bus. In the Slave
Mode, they are used as input signals so that the
processor can address the M82380 internal ports/
registers. In the Master Mode, they are used as out-
put signals by the M82380 to address memory and
peripheral devices. The Address Bus is capable of
addressing 4 G-bytes of physical memory space

-

intel.
(00000000H to FFFFFFFFH), and 64 K-bytes of 170
addresses (00000000H to O000FFFFH).

2.2.4 BYTE ENABLE (BE3-BE0)

These bidirectional pins select specific byte(s) in the
double word addressed by A31-A2. Similar to the
Address Bus function, these signals are used as in-
puts to address internal M82380 registers during
Slave Mode operation. During Master Mode opera-
tion, they are used as outputs by the M82380 to ad-
dress memory and {/0O locations.

In addition to the above function, BE3 is used to
enable a production test mode and must be LOW
during reset. The i386 processor wilt automatically
hold BE3 LOW during RESET.

The definitions of the Byte Enable signals depend
upon whether the M82380 is in the Master or Slave
Mode. These definitions are depicted in Table 1.

Table 1. Byte Enable Signals

As INPUTS (Slave Mode):

—— e Data Bits Written
BE3-BEO Implied A1, A0 to M82380"
XXX0 00 DO-D7
XX01 01 D8-D15
X011 10 DO-D7
X111 11 D8-D15
X-DON'T CARE

*During READ, data will be duplicated on D0-D7, D8-D15, D16-D23, and D24-D31.
During WRITE, the M80386 host processor duplicates data on D0-D15, and D16-D31, so that the
M82380 is concerned only with the lower half of the Data Bus.

As OUTPUTS (Master Mode):

D = Logical D24-D31

Logical Byte Presented On
BE3-BED | 1o 100° ASeSeed|  Data Bus During WRITE Only®
D24-31 D16-23 D8-15 DO-7

1110 0 U U U A
1101 1 U U A A
1011 2 U A U A
0111 3 A U A A
1001 1,2 U B A A
1100 0,1 U U B A
0011 2,3 B A B A
1000 0,12 U C B A
0001 1,2,3 C B A A
0000 0,1,2,3 D c B A

U = Undefined

A = Logical DO-D7

B = Logical D8-D15

C = Logical D16-D23

*Actual number of bytes accessed depends upon the programmed data path width.
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2.2.5 BUS CYCLE DEFINITION SIGNALS (D/C,
W/R, M/10)

These three-state bidirectional signals define the
type of bus cycle being performed. W/R distin-
guishes between write and read cycles. D/C distin-
guishes between processor data and control cycles.
M/10 distinguishes between memory and 1/O cy-
cles.

During Slave Mode, these signals are driven by the
i386 host processor; during Master Mode, they are
driven by the M82380. In either mode, these signals
will be valid when the Address Status (ADS) is driven
LOW. Exact bus cycle definitions are given in Table
2. Note that some combinations are recognized as
inputs, but not generated as outputs. In the Master
Mode, D/C is always HIGH.

2.2.6 ADDRESS STATUS (ADS)

This bidirectional signal indicates that a valid ad-
dress (A2—A31, BEO-BE3) and bus cycle definition
(W/R, D/C, M/10) is being driven on the bus. In the
Master Mode, it is driven by the MB2380 as an out-
put. In the Slave Mode, this signal is monitored as an
input by the M82380. By the current and past status
of ADS and the READY input, the M82380 is able to
determine, during Slave Mode, if the next bus cycle
is a pipelined address cycle. ADS is asserted during
T1 and T2P bus states (see Bus State Definition).

Note that during the idle states at the beginning and
the end of a DMA process, neither the i386 proces-
sor nor the MB2380 is driving the ADS signal; i.e.,
the signal is left floated. Therefore, it is important to
use a pull-up resistor (approximately 10 K) on the
ADS signal.

M82380

2.2.7 TRANSFER ACKNOWLEDGE (READY)

This input indicates that the current bus cycle is
complete. In the Master Mode, assertion of this sig-
nal indicates the end of a DMA bus cycle. In the
Slave Mode, the M82380 monitors this input and
ADS to detect a pipelined address cycles. This sig-
nal should be tied directly to the READY input of the
i386 host processor.

2.2.8 NEXT ADDRESS REQUEST (NA)

This input is used to indicate to the M82380 in the
Master Mode that the system is requesting address
pipelining. When driven LOW by either memory or
peripheral devices during Master Mode, it indicates
that the system is prepared to ac