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The 82358DT EISA Bus Controller is part of Intel's 82350 and-82350DT chip sets. There are five mode or
function select pins which allow the 82358DT 1o be programmed for use in either 82350 or 82350DT based
systems. The mode pins also provide support for posted. memory write cycles to the EISA/ISA bus and i486
burst support. The 82358DT defaults to 82350 mode and is 100% socket compatible with the 82358 (EBC).

The 82358DT interfaces the 386 and 486 microprocessors. to the Extended Industry Standard Architecture
(EISA) bus. It is used to facilitate bus cycles between the Host (CPU) bus and the EISA/ISA bus. In an 82350
system, the 82358DT interfaces to the cycle address and.control signals of the Host bus. In an 82350DT
system, the 82358DT interfaces to the cycle address and control signals of the 82359 DRAM controller. The
82358DT generates the appropriate data conversion and alignment control signals to implement an external
byte assembly/disassembly mechanism for transferring data of different widths between the Host, EISA, and
Industry Standard Architecture (ISA) buses. It also provides the cycle translation between the Host, EISA, and
ISA buses.

The 82358DT is tightly coupled with the 82357 DMA controller (ISP) to run 8-. 16-, or 32-Bit EISA/ISA DMA
transfers.

The 82358DT features hardware enforced |/0 recovery logic to provide I/0 recovery time between back- to-
back 170 cycles.

The 82358DT provides special cache hardware interface signals to implement a high performance 386 based
system with an 82385 or 82395 cache controller.

The 82358DT also provides resets to the 486, 80386, 82385, and other devices in the system to provide an
integrated synchronous system reset.
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1.0 82358DT TERMINOLOGY

82350 - The 82350 system environment (refer to
Figure 2-1).

82350DT/ENHANCED - The 82350DT system envi-
ronment selected for an enhanced configuration (re-
fer to Figure 2-2 and section 4.1).

82350DT/BUFFERED - The 8235ODT system envi-
ronment selected for a buffered configuration (refer
to Figure 2-3 and section 4.1).

HOST BUS - The bus that system memory and the
Host CPU reside on. In an 82350DT system config-
ured for buffered mode, this also includes the buff-
ered bus.

EISA BUS - Extended ISA bus, a superset of the
ISA bus. It includes all ISA bus features, along with
extension to enhance performance and capabilities.

ISA BUS - The bus used in Industry Standard Archi-.

tecture compatible computers. In the context of an
EISA system, it refers to ISA subset of the EISA bus.

BUFFERED BUS - An additional bus that is provided
in 82350DT buffered system environments for sup-
plemental motherboard 1/0 devices (refer to Figure
2-3). This bus is transparent to the 82358DT. Periph-
eral devices on this bus are treated as host devices.
In the context of this document, the host bus and
buffered bus are referred to as one in the same: the
host bus.

HOST CPVU - The main system processor, located
on the Host Bus. The HOST CPU uses the 82358DT
and other system board facilities to interface to the
EISA bus.

HOST MASTER - A 32-bit bus master located on the -

host bus (this includes the HOST CPU). In an
82350DT system configured for buffered mode, this

also includes a 32-bit bus master located on the -

buffered bus. The 82358DT will convert the HOST
control signals to EISA or ISA signals, when neces-
sary.

EISA MASTER - A 16- or 32-bit bus master that
uses the EISA signal set to generate memory or 1/0
cycles. The 82358DT will convert the EISA control
signals to ISA signals, when necessary.

ISA MASTER - A 16-bit bus master that uses the -

ISA subset of the EISA bus for generation of memo-
ry or I/0 cycles. This device must understand 8-bit

or 16-bit ISA slaves, and route data to the appropri-
ate byte lanes. It is not required to handle any of the
signals associated with the extended portion of the
EISA bus. The 82358DT will convert the ISA control
signals to EiSA sugnals, when necessary

BUFFERED MASTER A 32 blt bus master Iocated
on the buffered bus. A master on the buffered bus is
perceived by the 82358DT as being a host master.
In the context of this document, a reference to a
host master also mcludes a buffered master.

HOST SLAVE - A 32-bit bus slave located on the
host bus. In an 82350DT system configured for buff-
ered mode, this also includes a 32-bit slave located
on the buffered bus. It is the responsibility of the
host slave to transiate and understand EISA cycles.

EISA SLAVE - An 8-, 16-, or 32-bit memory/IO slave
device that uses the extended signal set of the EISA
bus to accept cycles from various masters. An EISA
slave returns information about. its type and data
width using extended and ISA signals.

ISA SLAVE - An 8 or 16-bit slave that uses the ISA
subset of the EISA bus to accept cycles from vari-
ous masters. It returns ISA scgnals to indicate its
type and data width.

BUFFERED SLAVE = A 32-bit bus slave located on
the buffered bus. A slave on the buffered bus is per-
ceived by the 82358DT as being a host siave. In the
context of this document, a refersnce to a host slave
also includes a buffered’ slave

DMA DEVICE A DMA devuce requests service by
driving DREQx active. During a DMA transfer, the
data is transferred between a memory stave and an
I/0 slave. The I/0 slave is referred to as the DMA
device.

MISMATCHED DATA SIZE - A master and slave
that do not have equal data bus sizes (e.g. Host
CPU accessing an 8-bit ISA slave, or a 16-bit DMA
device accessing.a 32-bit EISA memory slave).

ASSEMBLY/DISASSEMBLY - This occurs when
the master/slave.data bus sizes are mismatched.
The 82358DT runs muiltiple cycles to route bytes to
the appropriate byte lanes (byte swapping). For ex-
ample, if a-32-bit-host master is accessing art EISA
or ISA 8-bit slave, the 82358DT will run four cycles
to the 8-bit slave and route the bytes to appropriate
byte lanes. For additional information, refer to sec-
tion 4.4.
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RE-DRIVE - This occurs when both the master and
slave are on the EISA/ISA bus, and the master/
slave data size combination is mismatched (e.g., 32-
bit EISA master accessing an 8-bit ISA slave). Dur-

ing a re-drive cycle, the data is latched from the .

EISA/ISA bus, and then driven back onto the appro-
priate EISA/ISA byte lane. For add|t|onal informa-
tion, refer to section 4. 4.

DATA SIZE TRANSLATION - This is performed by

the 82358DT when the master and slave data bus
sizes do not match (e.g. 32-bit.-master/8-bit slave). ..

During a data size translation, the 82358DT will per-
form one or more of the following operations, de-
pending on the master/slave data size combination,-
master/slave type (Host/EISA/ISA), transfer: direc-
tion (read/write), and the number of byte- enables
active: data assembly, data copying (up or down), or
data re-grive: For additional mformatlon, feter to sec-
tton 4 4, .

CYCLE TRANSI:.ATION Thls is performed by the -

82358DT when the master and slave are on differ-

ont buses (Host/EISA/ISA). The 82358DT will trans- -

late the master protocol to the slave protocol, ex-

cept in the case of an EISA or ISA master accessing -

a host slave. In this case, it is the responsibility of
the host slave to translate and understand EISA cy-

cles. For additional information, refef to section 4.3,

SYSTEM MEMORY - Ail memory in the system.

ISACMD - The ISA command signals (IORC#
IOWC#, MRDC#, MWTC #).

BACK-TO-BACK CYCLE - A back-to-back cycle is
detined as a cycle on the EISA Bus where there is
no idle time between the last CMD # ‘signal and the
next START # signal. This does not include the cy-
cles within the boundries ¢f an assemble or disas-
sembly cycle.

2.0 INTRODUCTION

All descriptions in this document apply to both the
386 and 486 CPU, and the 82350 and 82350DT
systems, unless otherwise stated.

2.1 82358DT System Architecture
Overview

The 82358DT EISA Bus Controller is mode select-
able to operate in either an 82350 or an 82350DT

system environment (refer to Figures 2-1 through
2-3). In an 82350DT environment, the 82358DT is
further mode selectable to operate in either an en-
hanced or. buffered configuration. A detailed discus-
siop_on:the various 82358DT modes and conflgura-
tions can be found. in section 4.1.

The 82358,DT is located between the host (CPU)
bus and the EISA/ISA hus, and provides the control
signal translations necessary for bus to bus trans-
fers. Cycles initiated on either bus are tracked by the
82358DT. The 823580T translates EISA to ISA, ISA
to EISA, and -Host to EISA or ISA cycles. The
8235§DT'also~f)reaks down bus cycles so that trans-
fers between buses of different sizes or misaligned
addresses function correctly. The data byte swap
logic and address buffer control signals are generat-

" ed directly from the 82358DT. These signals are

used to contrgl the 82353 Advanced Data Path
(ADP) and the EISA Bus Buffer (EBB) devnces

n an. 82350 based system the 82358DT- tracks and
interfaces directly to the host bus. In an 82350DT
based system, the 82358DT tracks host initiated cy-
cles through the 82359 DRAM controller. When a
host bus master initiates a cycle, and no host slave
responds, the 82358DT forwards the cycle to the
EISA7ISA bus. If back-to-back ISA 170 cycles are
forwarded to the ISA bus, the 82358DT will insert
delays between the back-to-back cycles for the pur-
pose of 1/0 recovery. If a memory write cycle is for-

. warded to either an EISA or ISA slave, the 82358DT

has the support capability to post the cycle.

The 82358DT provides the bridge betw‘een ISA and
EISA devices on the EISA/ISA bus. The 82358DT
translates cycles from EISA masters into cycles that
ISA slaves can understand. Similarly, it translates
cycles initiated by ISA masters into cycles that EISA
slaves can understand. The 82358DT also performs
byte assembly/disassembly for data transfers be-
tween devices on the EISA/ISA bus of varyirig data
widths ’

The 82357 integrated System Peripheral (ISP),
which contains the high performance EISA-compati-
ble DMA controller, EISA arbitration, interrupt con-
troller, refresh logic, and other integrdted peripheral
functions, interfaces to the 82358DT. When request-
ed by the ISP, the 82358DT runs EISA or ISA bus
cycles for DMA transfers and memory refreshes.
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The 82350 system architecture is based on Intel's
82350 chip set. This chip set includes the 82358DT
EISA bus controller, 82357 Integrated System Pe-
ripheral (ISP), and the 82352 EISA bus buffers
(EBB). ' v _

The 82358DT provides the data and cycle transla-
tion betweéen the host, EISA, and ISA buses during
host, EISA, ISA, and DMA master cycles. The, ISP
provides the DMA function, refresh, system arbitra-
tion, interrupt control, timer/counter functions, and
NMI control. The EBB provides the data swap logic
and address path between the host, EISA, and ISA
buses, and the data parity during memory dccesses.

Figure 2-1. 82350 System Environment

Also part of the EISA solution, is the 82355 Bus
Master Interface controller (BMIC). The BMIC pro-
vides the EISA bus master functions necessary to
interface a bus master add-in board to the EISA bus.

The 82350 system architecture‘supporté the 33 and
25 MHz 386 and 486 microprocessors.
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Flgure 2-2 823500T 8ystem Env|ron

The 82350DT/enhanced system archltecture isa
superset of Intel's 82350 chip ‘set. The '82350DT
chip set buflds upon the 82350 chip set by adding
the following integrated functions: dual ‘ported mem-
ory conitrol, serial port support bl—dlrectlonat paraﬂe1

ment (Enhanced COnIIguratlon)

port support, and real time clock support. To provide
this ‘additional support, the 82359 DRAM controlier,
82353 Advanced Data Path (ADP), and the 82351
local '1/0° (LIOE) have ‘been added. to provide the
8235ODT chip set functlons
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Figure 2-3. 82350DT System Environment (Buffered Configuration)

EISA operation is unchanged in the 82350DT/buff-
ered configuration. This configuration differs from
the 82350DT/enhanced configuration in that a high
speed bus (butfered bus) similar to the host bus has
been added between the 82358DT and 82359. The
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bufferéd bus can be used by p'e'riph.erai.deines" to
access main memory at higher speeds than allowed
on the EISA or ISA buses. This bi is fransparent to

the 82358DT. Peripheral devices located on this bus
are treated as host devices. ) )
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2.2 82358DT Internal Architecture Overview

The following is a discussion of the major functional blocks internal to the EISA Bus Controller. Figure 2-4
shows these internal blocks.

SDCPYEN[13, 03, 02, 01]# 4—-|— 1—-!—— HCLKCPU
SDCPYUP b " CLOCK f—t4—> BCLK
SDHDLE[3:0)# €——f—f  DATA . T > cuxe
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HDSDLEI# 4—+— :
HDOE[1:0]# oy 1
1 —1r—> BALE
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LAHAQE# j¢—t—> SBHE®
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SALAGE® 4—p—{ BUFFER  |e > le—1—> 10wce
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HD/C# G j¢—4——p CHRDY#
HW/R# 4+. ‘—Jl——' REFRESH#
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HLOCK# s 1
1
HRDYI#/HBURST# ——L—p st pus R ) > BE[3:0]%
HRDYO#/SDVLD €—— 'NTE';T:CE M g demp =10
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HHOLD 4=—T— > ook
DL —— ¢ M osasus [T SRR
HLOCMEM# ——1—>
INTERFACE —JI—b cMD#
HLoCIO# _I_l > UNIT j¢=g——b EXRDY
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HSTRETCH# i el Ex32#
)
HKEN® —ILD ¢ > Exisw
HSSTRB# <-+ :
CACHE o .
QHSSTRB# 4—+—1 gueport [ ¢—:—> s7(3:0)
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RST 4.._.1_— ISP ¢._.|_; DROY
1 < ${  INTERFACE ]
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Figure 2-4, 82358DT Internal Block Diagram
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2.2.1 HOST BUS INTERFACE UNIT

The host bus interface unit monitors cycles on the
host bus. If no slave device on the host bus re-
sponds, and the cycle was initiated by a host master,
then the 82358DT signals the EISA or ISA interface
unit to run a cycle. The host bus interface unit waits
for the EISA or ISA interface unit to complete the
cycle, and then it terminates the cycle on the host
bus.

The host bus interface unit provides five mode/func-
tion select pins that allow the 82358DT to be
strapped for either 82350 or 82350DT systems. Ad-
ditional features selectable by these mode pins are
posting of memory writes to the EISA/ISA bus and
82350DT/i486 burst support. A complete descrip-
tion of these mode pins is provided in section 4.1.

The 82358DT multiplexes between the 82350 host
interface and the 82350DT host interface based on
the host configuration selected (82350 or 82350DT).
Four host cycle control signals change in function

based on this selection. These signals are referred
to as the host multiplexed signal group and are
shown in Table 2-1. The signals listed below are de-
scribed in detail in the pin description section, sec-
tion 3.1.1. Figures 2-5 through 2-7 illustrate the three
basic host interface system interconnects.

Table 2-1. Host Muitiplexed Signal Group

82350 82350DT
Pin# Signal Name Compatible | Compatible
72 |HADSO# /AS # HADSO# |AS#
114 |HERDYO#/ARDY |HERDYO# |ARDY
112 {HRDYO#/SDVLD |HRDYO# |[SDVLD
127 |HRDYI# /HBURST # | HRDY! # HBURST #

The host interface also provides a special protoco!
using the host bus signal HSTRETCH # that enables
BCLK low time to be stretched in CLK1 increments.
This allows slow . host slave devices to use
HSTRETCH# to run zero wait state EISA/ISA cy-
cles (refer to section 4.9).

NOTE: .

is pulled high when tri-stated.

CPU SUBSYSTEM = N 8235807
MW AuobE
BE(3:0) P Heris:o
Lock# HLOCK®
A% nas /sauooe @
b/ce HD/Co
w/Re HW/Re
M/1O# HM/108
ADs# HADSO® /AS#
HROY{® /i
READY
ReaoY LoGiC HROYO® /SOVLD
HERDYO# /ARDY
.
5
g
HoLp HHOLD
HLOA HHLDA
HOST BUS
MEMORY HLOCMEM#
. TM 1/0
1486 SUPPORT HLOCIO®
- 82485 0
o 3™ ISP ——bf HGTIOM#
386 . «®
it E‘qu PWEN®
- 82395 —
HSTRETCH®
EISA BUS

M-10
€88

(1) In an 486 system, HNA#is defined as a “no connect”. An internal puliup resistor is provided to insure that this signal

290380-5

Figure 2-5. 82350 Host Interface
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Vee
82359 oK 82358DT
AMODE
SBE[3:1]# M HBE[3:1]#
sBefo]# fe ] Heefo)* @
SPVIROK ®
I‘N»—H HNA# /SBMODE#
SD/C# [« $] HD/C#
SLOCK# P] HLOCK#
SAS# P] HADSO# /AS#
SBURST# #] HRDYI# /HBURST#
82353 <4— HROYO#/SDVLD
SARDY ¢ HERDYO#/ARDY
SHOLD [ HHOLD
SHLDA #{ HHLDA
DRAMCS# $1 HLOCMEM#
HOST 1/0 CHIP SELECT ——p] HLOCIO#
1K. ISP ——Pf HGTI6M#*
W™=
HOST 1/0 CONTROL LOGIC ——p] HSTRETCH#
M-10
#] HM/10# M-l0 >
W-R
|—b HW/R# W-R & >
SM/I0# ¢ 2
“ v
SW/R# ¢ >
EISA BUS
290380-6
NOTE:
(1) The circuit shown at the input of HBEO# is used to drive HBEO# low dunng power- up to establish a burst count of
four (refer to section 4.1.4).
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NOTE:
(1) The circuit shown at the input of HBEO # is used to drive HBEO+# low during power- up to establish a burst count of
four (refer to section 4.1.4).

Figure 2-7. 82350DT/Buffered Host interface

2.2.2 EISA AND ISA BUS INTERFACE UNITS

These state machine units interface to the EISA and
ISA bus. They run at the EISA bus clock (BCLK)
frequency.

The EISA unit interfaces to the EISA bus and exe-
cutes EISA cycles on behalf of the ISA, host, and
ISP interface units. In this way, any master can com-
municate with the EISA bus.

Similarly, the ISA unit interfaces to the ISA bus and
executes ISA cycles on behalf of the EISA, host,and
ISP interface units.

The EISA and ISA units, if necessary, will run multi-
ple EISA or ISA cycles for data byte assembly/dis-
assembly when the masters and slaves data sizes
do not match.

The EISA and ISA interface units also accept re-
quests from the ISP interface unit to run DMA cycles
or refresh cycles on the EISA or ISA bus.
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. 2.2.3 ISP INTERFACE UNIT

The ISP interface unit accepts requests from the ISP
for DMA or refresh cycles, and then requests the
ISA and EISA interface units to run the appropriate
cycle. There are four types of DMA cycles: compati-
ble, type A, type B, and type C (burst). If the memory
slaves data size does not match the 1/0 slaves data
size, the EISA/ISA interface unit will perform the
byte assembly or disassembly as necessary through
muftiple EISA/ISA cycles.

2.2.4 DATA BUFFER CONTROL UNIT

This unit controls the data swap butfer/lateh logic
between the host, EISA, and ISA buses. It provides
the latching clocks and the output enables for this
logic. In an 82350, and an 82350DT/buffered sys-
tem environment, this logic is implemented using an
82352 EBB (refer to Figures 2-1 and 2-3). In an
82350DT/enhanced system, this logic is implement-
ed using two 82353 Advanced Data Buffers (refer to
Figure 2-2).

The data buffer control unit interfaces with the host,
EISA, and ISA interface units to provide external
buffer control during assembly/disassembly of data,
which allows copying of data between byte lanes.

2.2.5 ADDRESS BUFFER CONTROL UNIT

The address buffer control unit controls the external
bi-directional address buffers (implemented using an
82352 EBB) between the host and EISA/ISA bus
(refer to Figures 2-1 through 2-3). It provides the
latching clocks and output enables for the EBB. In
an 82350DT/enhanced system, the 82359 drives
the host address directly to the EISA/ISA bus, by-
passing the EBB. In this case, the address buffer
control unit latches the EISA/ISA address via the
82359 DRAM controlier on the rising edge of
LALE#. LALE # is tied to IASALE # on the 82359.

2.2.6 CACHE SUPPORT UNIT

In an 82350/386/82385 system, the cache support
logic instructs the 82385 cache controlier when to
snoop the system bus (HSSTRB#). HSSTRB# is a
synchronized strobe indicating a valid address dur-
ing host master,EISA master, ISA master, and DMA
write cycles to system memory.

In 82350/1486 and 82350/386/82395 gystems, the
cache support logic instructs the i486 microproces-
sor and 82395 cache controller when to snoop the
system bus (QHSSTRB#). QHSSTRB# is a syn-

chronized strobe indicating a valid address during
non-microprocessor memory write cycles to system
memory. QHSSTRB # is qualified with HHLDA.

In 82350DT systems, the snoop strobe to the host
microprocessor is generated by the 82359 DRAM
controller. The 82358DT snoop strobes (HSSTRB #
and QHSSTRB#) are defined as “no connects”
when selected for 82350DT system environments.

in general, the cache support unit has the option
(RDE #) to add a wait state by delaying HERDYO #
and HRDYO # (82350 systems), or ARDY (82359DT
systems) by one CLK1 during a host to EISA/ISA
bus read to allow increased cache SRAM write data
setup time during cache read miss cycles.

2.2.7 RESET CONTROL UNIT

This unit generates three types‘ of resets:
1) Reset for the CPU (RSTCPU)

This results under three conditions: during power-
up, when shutdown is decoded, or when
RSTAR# (restart) is asserted. The RSTCPU sig-
nal is interlocked with HHOLD such that only one
of them will be active at a time, preventing CPU
bus contention when the DMA or EISA/ISA bus
master is active.

2) Reset for the 82335 cache controller (RST385)

RST385 is asserted when RSTCPU is asserted,
but delayed by 16 HCLKCPUs. RST385 is de-
layed so that the CPU completes its cycles before
the 82385 is reset. This prevents the 82385 from
erroneously glitching its BADS# output signal.
For software resets (RSTAR# active) and shut-
down cycles, RST385 active edge is delayed from
RSTCPU active edge. For hardware resets
(SPWROK active), the 82358DT generates
RST385 and RSTCPU simultaneously.

3) RESET for the ISP (RST)

This is generated at power-up after BCLK is sta-
ble.

2.2.8 1/0 RECOVERY UNIT

This unit forces a delay between back-to-back 8-bit
and 16-bit ISA 1/0 cycles originating on the host
bus. A controlled delay is inserted depending on the
state of the LIOWAIT # pin. If LIOWAIT # is sampled
inactive, a minimum of one BCLK delay is added.|f
LIOWAIT # is sampled active, a maximum of three
BCLKs for a 16-bit 1/0 or 11 BCLKs for an 8-bit I/0
is inserted, depending on when LIOWAIT # is sam-
pled inactive again. A complete description of this
function is provided in section 4.10.
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This unit is also responsible for inserting a one BCLK
delay between the following cycles originating on
the host bus: before an EISA or ISA 1/0 cycle follow-
ing an ISA memory cycle, and before an EISA or ISA
memory cycle following an. ISA1/0 cycle - ’

No delay is added, by the 823580T between any
other back-to-back cycles.

2.2.9 SLOT SUPPORT UNIT

The slot support unit generates an address latch en-
able signal (AENLE #) for the purpose of generating
the slot specific AENx# signals. A "complete de-
scription of this function is provided in section 4.15.

2.2.10 CLOCK GENERATION UNIT

This unit generates three clocks:

1) EBC_CLK1 (Host State Machlne Clock) - This
clock runs at the same frequency as the internal
clock of the Host CPU. It is synchronized to the
entire system board by SPWROK. Ih 80386 sys-
tems, EBC__CLK1 iis generated internally from
HCLKCPU divided by two. In i486 gystems,
‘EBC__CLK1 is an inverted version of HCLKCPU

2) BCLK - This is the EISA clock that runs at approx-
imately 8 MHz. [t is generated by dividing
HCLKCPU by 3, 4, 6, or 8, depending on the state
of the CPU[3:0} signals. The CPU[3:0] signals in-
dicate the CPU type-and frequency. This unit also

. stretches the high or low:time of BCLK for syn-
chronization purposes (refer to section 4.9). in-ad-
dition to being the synchronous clock source for
the EISA bus, BCLK must also be tied to. the
82358DT's BCLKIN input for internal synch:omza-
tion purposes.

3) CLKKB - This is the clock for the keyboard proc-
essor. It is generated by dividing HCLKCPU by 3,
5, or 6, depending on the state of the CPU[3:0]
signals.

3.0 82358 PIN DESCRIPTION

This section defines the functions of the 82358DT
pins. All signal descriptions apply to both the 386
and 486 CPU, and the 82350 and 82360DT sys-
tems, unless otherwise stated. The symbol “#” af-
ter the signal name denotes active low.

3.1 Host Bus Interface Signals

3.1.1 MULTIPLEXED HOST INTERFACE SIGNAL
GROUP

This_ signal group includes four multiplexed signals
that change in function depending on the state of
host interface mode select pin HNA # /SBMODE #
during. power-up. When operating in an 82350 sys-
tem environment (SBMODE# = 1), the sngnals
function as described in the pin descriptions for sig-
nals HADSO#, HERDYO#, HRDYO#, and
HRDYI#. When aperating.in an 82350DT system
environment (_SBMODE# = 0), the signals function
as described in the pin descriptions for signals AS#,
ARDY, SDVLD, and HBURST#. The multtplexed
signals are shown in Table 3-1.

" Table 3-1. Mumplexed Signal Group

82350 82350DT
Compatible | Compatible

Pin#| " Signal Name

72 |HADSO#/AS # HADSO # AS#

114 |HERDYO#/ARDY |HERDYO# |ARDY
112 {HRDYO+#/SDVLD |HRDYO# |SDVLD
127 {HRDY!#/HBURST # |HRDYI# = |HBURST#

82350 Compatible

HOST ADDRESS STATUS INPUTS (HADSO #
AND HADS1#)

The falling edge of HADSO# and HADS1# indicate
that-address, status, and byte enable information is
valid on the host bus. In the case of pipelined cycles,
HADS0# and HADS1# are expected to stay active
low until HRDY!I# has been sampled active by the
82358DT. These signals are received by the
82358DT when there is a master on the Host Bus,
and are used to track the start of a host bus cycle.
When no host slave responds, the cycle will be for-
warded to the EISA bus (i.e., the CPU is addressmg
either an EISA slave, ISA slave, or the ISP). .

HADSO# and HADS1# are internally “AND”ed to-
gether so that either one can signal the start of a
cycle. These signals can be used for 64 K byte and
128 K byte cache designs where an independent
state ‘machine: generates HADS1#. For example,
128 K byte 82385 cache systems use more than one
fetch to fill a cache line. The 82385 starts the first
cycle by generating HADSO # and the state machine
completes any additional fetches by generating its
own HADS1# signal. In the circuit, HADSO# con-
nects to the 82385, and HADS1# connects to the
state machine.
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HOST BUS READY OUTPUT (HRDYO #)

HRDYO # is driven active for CPU master to EISA/
ISA slaves, halt, shutdown, and ISP cycles. When
the CPU is addressing an EISA/ISA slave or the ISP,
this signal 'is driven active to indicate that the
82358DT has completed the cycle, as generated
from EXRDY, CHRDY, NOWS#, DRDY, whichever
is appropriate. In the next cycle, HRDYO# is driven
inactive and then tri-stated. In the case of a posted
write cyclé, HRDYO# is driven active to terminate
the host portion of the transfer. The EISA/ISA por-
tion of the transfer is then completed and terminated
in the normal manner. For halt and shutdown cycles,
the 82358DT responds with a HRDYO# in zero CPU
wait states (non-pipelined).

HOST BUS EARLY READY OUTPUT
(HERDYO #) '

This is an early version of the ready output from the
82358DT to be synchronized externally for use with
higher frequency CPUs where HRDYO# does not
provide. adequate setup time.:HERDYO# is: driven
active one CLK1 cycle earier than HRDYO # except
during CPU halt and shutdown cyciles, in which case,
HERDYO# is driven active concurrently with
HRDYO#. The need for external synchronization for
higher frequency CPUs could cause an extra wait
state to be added for halt/shutdown cycles. Unlike
HRDYO#, HERDYO# is not tri-stated after beirig
driven inactive.

HOST BUS READY INPUT (HRDYI#)

HRDYI# is used by the 82358DT to track host has-
ter initiated cycles (Host to Host Host to EISA, and
Host to ISA slave cycles).

NOTE:
HRDYI# is not used during host master pipelined
cycles to EKA slaves when ADS# for the second
cycle occurs before. CMD # rising of the first cycle.

When drivén active, this signal indicates the terrﬁin&
tion of a cycle on the host bus. HRDY1# cannot be
delayed by more than one CLK1 from HERDYO #.

82350DT Campatible

ADDRESS STROBE INPUT (AS#)

AS# is an asynchronous input to the 82358DT from
the 82359 DRAM controller. The falling edge of
AS # is synchronized to HCLKCPU. When driven ac-
tive, AS# indicates to the 82358DT that the address

is valid on the EISA/ISA bus and HM/IO #, HW/R #,
HD/C#, and HBE[3:0] # are valid on the. 82358DT
host bus interface. If HLOCMEM# and HLOCIO#
are sampled inactive, and a special cycie transfer is
not indicated, AS #-is used to initiate a host to EISA/
ISA or host to ISP cycle. AS# stays active until after
ARDY has been returned active (high) to the 82359
DRAM controller for a non-burst read and all write
cycles. For host CPU burst read cycles (HBURST #
sampled low), AS# stays active until after the last
rising edge of SDVLD (as dictated by the burst count
sampling of HBE[1:01# at power-up).

ASYNCHRONOUS READY OUTPUT (ARDY)

ARDY is an input to the 82359 DRAM controlier and
used, when negated low, to indicate a not ready
condition during host cycles to the EISA/ISA bus.
The rising edge of ARDY .indicates the end of the
EISA/ISA or ISP cycle. ARDY is generated from ei-
ther EXRDY, CHRDY, NOWS#, or DRDY, whichev-
or-is appropriate. This signal is driven low after AS #
has been synchronized and HLOCMEM# and HLO-
ClO# have been sampled high for accesses to the
EISA/ISA bus or special cycle transfers (i.e., halt,
shutdown, - flush, interrupt acknowledge cycles).
ARDY ig set high again when the EISA/ISA cycle is
complete. For posted memory write cycles, the host
bus portion of the cycle is terminated (ARDY driven
active) after the host write data has been latched on
the rising edge of HDSDLE1 #. For the subsequent
cycles of a CPU burst read, ARDY remains high and
SDVLD is used to indicate that the remaining dou-
ble-words have been transferred (refer to Figure
5-12).

SYSTEM DATA VALID OUTPUT (SDVLD)

SDVLD indicates to the 82353 (ADP) that valid read
data is setup to its internal latches and can be fro-
zen. For host cycles that require multiple EISA/ISA
cycles for assembly, the falling edge of SDVLD oc-
curs after the assembly process is compléte. SDVLD
is pulsed active just for Host master to EISA/ISA
bus read cycles.

HOST BURST CYCLE INPUT (HBURST #)

HBURST# indicates to the 82358DT that the CPU
will perform 486-type burst cycles (Not to be con-
fused with an EISA burst cycls). After AS# has been
synchronized and the 82358DT samples HBURST #
active low, HW/R# low, and HM/IO# high, the
82358DT will generate a fixed number of additional
EISA/ISA read cycles (Burst count - 1). The
82358DT determines the size of the host CPU burst
by the value sampled on HBE[1:0] # at power-up.
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3.1.2 MODE SELECT HOST INTERFACE
SIGNALS

The following five signals are used to select various
modes and features available with the 82358DT.
Three of the signals, HNA#/SBMODE #, HBEO#,
and HBE1+# have additional functions. The mode
select signals are described below. For additional
information not provided .by the following pin de-
scriptions, refer to section 4.1.

HOST NEXT ADDRESS/82350DT MODE I/0
(HNA # /SBMODE #)

HNA #/SBMODE # provides two functions:
1) Mode Select Function input (SBMODE #)

As an input, HNA#/SBMODE# functions as a
mode pin which allows the 82358DT to be select-
ed for operation in either an 82350 or 82350DT
system environment. Specifically, this signal se-
lects between the 82350 host bus interface and
the 82350DT host bus interface. When selected
for an 82350 environment (HNA # /SBMODE # =
1), the 82350 host bus controi signals HADSO#,
HERDYO#, HRDYO# and HRDYI# are used.
When selected for an 82350DT environment
(HNA#/SBMODE# = 0), the 82350DT host bus
control "signals AS#, ARDY, SDVLD, and
HBURST # are used.

HNA # /SBMODE # is sampled on the rising edge
of SPWROK to determine the mode of operation.
This signal is an input during power up only, and
must meet the setup and hold times Téc and Té6d
for proper operation. An internal pullup resister
has been provided to insure that this signal de-
faults to 82350 mode when placed in an 82350
system environment. To select the 82358DT to
operate in an 82350DT system environment,
HNA#/SBMODE# can be strapped low with a
1K pulldown resister.

2) Host Next Address Output (HNA #)

The second function provided by this pin applies
when the 82358DT is used in an 82350/386 sys-
tem environment.

As an output, this signal indicates to the Host bus
master that a new address can be placed on the
bus for address pipelining purposes. HNA# is
pulsed active for one host CLK1 period, mdlcatlng
that the addressed EISA, ISA or ISP slave is
ready for a new address. HNA# is active only
during Host bus master cycles, and is tri-stated
for all other cycles. An internal pullup resister is
provided to insure that a high level is present
when this signal is tri-stated. HNA# is defined as
a “No Connect” pin when used in an 82350/i486
system. In an 82350DT system, HNA # floats and
should be tied low with a 1K pulldown resistor.
Refer to section 4.12 for a description on
82358DT address pipelining support.

POSTED WRITE ENABLE INPUT (PWEN #)

PWEN# is a dynamically sampled mode pin used to
enable posting of memory write cycles to the EISA/
ISA bus. In 82350 systems, PWEN# is sampled on
the rising edge of HCLKCPU, two CLKt's after
HADS# is driven active. In 82350DT systems,
PWEN# is sampled on the rising edge of
HCLKCPU, two CLK1's after AS# is driven active.
When sampled low, posting is enabled, when sam-
pled high, posting is disabled. This sighal can also
be strapped low with a 1K pulidown to enable con-
tinuous posting of memory writes. A complete de-
scription on posting memory write cycles is provided
in section 4.1.3.

ADDRESS MODE INPUT (AMODE)

AMODE is used to select between buffered :
(AMODE =0) and enhanced (AMODE = 1) address/
status control. Buffered address/status control is
selected when the 82358DT is used in an 82350, or
an 82350DT/buffered system environment. En-
hanced address/status control is selected when the
82358DT is used in an 82350DT/enhanced system
environment. TIE AMODE either high with a 10K re-
sistor or low with-a 1K resistor, depending on the
desired function (refer to Table 4-1).

HOST BYTE ENABLES 1/0 (HBEO#-HBE1#)

These signals are used in 82350DT systems as
mode select pins to select various burst size options
during 486 read burst cycles. They are sampled on
the rising edge of SPWROK. Section 4.1.4 provides

" a complete description of this function. These sig-

nals are tri-stated when HHLDA is driven inactive. If
HHLDA is high during power-up, these signals are
driven off of the rising edge of SPWROK.

HBEO# and HBEt1#, along with HBE2# and
HBE3#, are also used during normal operation as
host byte enable signals. Refer to the HBE[3:0] #
pin description for a complete description of this
function.

3.1.3 HOST INTERFACE SIGNALS (GENERAL)

HOST CPU CLOCK INPUT (HCLKCPU)

For 386 and i486 systems, HCLKCPU runs at the
same frequency as the external clock of the Host
CPU

HOST BYTE ENABLE 1/0 (HBE[3:0] #)

HBE(3:0] # are the byte enable signals used to indi-
cate active bytes during read and write cycles on the
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host bus. HBE3# applies to bits 31-24 of the host
data bus, HBE2 # to bits 23-16, HBE1# to bits 15-8,
and HBEO # to bits. 7-0. HBE[3:0] # are inputs to the
82358DT when the Host bus master is addressing
an EISA or ISA slave and are translated to
BE[3:0]#, SBHE#, and SA[1:0]. HBE[3:0]# are
outputs during all cycles except for host bus master
cycles. During EISA bus master cycles and ISP DMA
or. refresh cycles, HBE[3:0]# are derived from
BE[3:0]#. . During ISA - bus master cycles,
HBE([3:0] # are derived from SBHE #, SA[1:0].

NOTE:

HBE11:01# have additional functions as described
in sections 3.1.2, 4.1.4, and 4.7).

HOST DATA OR CONTROL 1/0 (HD/C#)

This signal differentiates between data and control

cycles. HD/C# is an input to the 82358DT when a
host master is owner of the Host bus. It is used
along with HM/I0# and HW/R# to decode halt/
shutdown cycles, interrupt acknowledge, read/write,
and memory/IO cycles. HD/C# is an output of the
82358DT- when the ISP is performing DMA or re-
fresh cycles, and during EISA/ISA bus master cy-
cles. HD/C# is driven (high) whenever it is an out-

put.

Table 4-22 in section 4.17 shows how HD/C#,
HM/IO#, and HW/R# are used to determme bus
cycle definition.

HOST MEMORY OR 10 1/0 (HM/10#)

HM/I0# differentiates between memory and 10 cy-
cles on the host bus. HM/IO# is also used to de-
code shutdown and interrupt acknowledge cycles as
shown in Table 4-22.

In 82350, and 82350DT/buffered systems, the
82358DT and the address buffers (EBB) share the
responsibility of driving HM/IO#. In 82350DT/en-
hanced systems, the 82359 DRAM controller drives
HM/IO # directly to the EISA/ISA bus. A complete
description on the relationship between HM/IO#,
M-10 and the ISA M/IO command signals, is provid-
ed in section 4.8.

HOST WRITE OR READ !/0 (HW/R#)

H/WR# differentiates between write and read cy-
cles on the host bus. HW/R # is also used to de-
code shutdown and interrupt acknowledge cycles as
shown in Table 4-22).

in 82350, and 82350DT/buffered systems, HW/R#
is an input to the 82358DT when a Host bus master
is addressing an EISA/ISA slave or when the ISP is
performing DMA or refresh cycles. It is propagated
to the EISA bus as W-R, and if necessary causes the
appropriate ISA command. In 82350DT/Enhanced
systems, the 82359 DRAM controller drives HW/R #
directly to the EISA/ISA bus. A complete description
on the relationship between HW/R #, W-R and the
ISA W/R command sugnals is provided in section
4.8.

HOST BUS LOCAL MEMORY INPUT
(HLOCMEM #)

This signal indicates that a host bus memory slave
has decoded the current address as its own. If
HLOCMEM# is driven active during 82350 host
master cycles, the 82358DT will not start a cycle on
the EISA/ISA bus. However, if HLOCMEM# is driv-
en active when the 82358DT is configured for a
82350DT system environment, AS# must be
blocked from reaching the 82358DT to guarantee
that no cycles are started on the EISA/ISA bus. Dur-
ing DMA cycles or EISA/ISA bus master memory
cycles, HLOCMEM# is used by the 82358DT to de-
termine if the memory address being accessed is on
the host bus. For EISA master memory cycles, if
HLOCMEM# is driven active, then EX32+# will be
driven active by the 82358DT. The 82358DT as-
sumes that a slave residing on the host bus is
32-bits.

HOST BUS LOCAL INPUT (HLOCIO #)

This signal indicates that a host bus 1/0 slave has
decoded the current. address as its own. During
EISA/ISA bus master I/0 cycles, this signal is used
by the 82358DT to determine if the 1/0 being ac-
cessed is on the host bus. If HLOCIO# is driven
active during 82350 host master cycles, the
82358DT will not start a cycle on the EISA/ISA bus.
However, if HLOCIO# is driven active when the
82358DT is configured for a 82350DT system envi-
ronment, AS# must be blocked from reaching the
82358DT to guarantee that no cycles are started on
the EISA/ISA bus. For EISA master 1/0 cycles, if
HLOCIO # is driven active, then EX32+# will also be
driven active by the 82358DT. The 82358DT as-
sumes that a slave residing on the host bus is
32-bits. For ISA bus master cycles, if HLOCIO# is
driven active, then |1016# will be driven active. In
this case, the 82358DT will perform word copying
between the upper and lower bytes, if necessary (no
assembly or disassembly is required).
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HOST BUS STRETCH INPUT (HSTRETCH #)

This input can be used by host bus slaves during
EISA bus master cycles or DMA cycles (only) to
stretch the low part of BCLK during CMD#. This has
the effect of stalling the master without adding BCLK
wait states. If HSTRETCH# is sampled active,
BCLK will remain low. It is then sampled at every
other HCLKCPU rising edge for 386 systems (CLK1
intervals) and every HCLKCPU rising edge for 486
systems, until it is sampled inactive. When
HSTRETCH # is sampled inactive, BCLK will then go
high. The HSTRETCH # inactive edge must be set-
up to the HCLKCPU rising edge where BCLK is to go
high.

HSTRETCH# should not be driven active until
CMD# is driven active, and should not remain active
for more than 400ns. To prevent HSTRETCH # from
being driven active while CMD# is inactive, gate
HSTRETCH# with CMD# active. Refer to Section
4.9 for additional information.

HOST BUS HOLD REQUEST OUTPUT (HHOLD)

This is the hold request to the host, and is driven
active by the 82358DT when the ISP drives DHOLD
active to indicate that an EISA/ISA bus master is
requesting control of the bus, a DMA device requires
service, or refresh is pending. HHOLD is synchro-
nous to the host CPU’s’internal clock (HCLKCPU/2
for 386 and HCLKCPU for 488). At 33 MMz, external
synchronization is required to meet the set-up and
hold time requirements for a 33 MHz CPU. This sig-
nal is interlocked with RSTCPU such that only one af
them will become active at a time. Also, if a posted
write cycle is in progress, and the ISP drives DHOLD
active, the 82358DT will not drive HHOLD active to
the CPU until the posted write cycle is completed on
the EISA/ISA bus. This prevents the ISP from giving
the bus to another master before the 82358DT has
completed the write cycle.

HOST HOLD ACKNOWLEDGE INPUT (HHLDA)

HHLDA is an input to the and is synchronous to the
host CPU's internal clock (HCLKCPU/2 for 386 and
HCLKCPU for 486). This signal is driven active by
the host master to indicate that it has relinquished
control of the bus.

HOST BUS LOCK INPUT (HLOCK #)

This signal is driven active by the host bus master
when a locked bus cycle is occurring on the Host
bus. If the addressed device is on the EISA bus,
HLOCK# is propagated as LOCK# on the EISA
bus. HLOCK# must be sampled inactive before the
will drive LOCK# inactive on the EISA bus. A de-
scription on locked cycles is provided in section
4.13.

HOST SNOOP STROBE OUTPUT (HSSTRB+#)

HSSTRB# is driven active during DMA memory
write cycles, EISA/ISA bus master memory write cy-
cles, and CPU memory write cycles. This signal indi-
cates to the cache controller that a bus master is
writing to memory. In 82350(386/82385) systems,
the 82385 cache controller use HSSTRB # to main-
tain cache coherency with data stored in EISA/ISA
or host memory. HSSTRB # is tied to SSTB# on the
82385. In B2350(i486), 82350(386/82395), and
82350DT systems, HSSTRB# is defined as a “No
Connect” pin. Section 4.11 provides a detailed de-
scription on 82358DT snoop support.

QUALIFIED HOST SNOOP STROBE OUTPUT
(QHSSTRB#) ‘

QHSSTRB# is driven active by the 82358DT during
DMA memory write cycles and EISA/ISA bus master
memory write cycles only. QHSSTRB # differs from
HSSTRB # in that QHSSTRB # is not generated dur-
ing CPU memory write cycles. In 82350(i486). and
82350(386/82395) systems, the i486- microproces-
sor and 82395 cache controller use QHSSTRB# to
maintain cache coherency. QHSSTRB# is tied to
EADS# on the 4868 CPU and SEADS# on the
82395. In 82350(386/82385) and 82350DT sys-
tems, QHSSTRB# is defined as a “No Connect”
pin. Section 4.11 provides a detailed description on
82358DT snoop support.

HOST GREATER THAN 16 MEGABYTES INPUT
(HGT16M#)

This signal indicates the address.of the current cycle
is greater' than the range of 00000000h to
OOFFFFFFh (16 Meg). The 82358DT uses
HGT16M# during DMA compatible cycles to EISA
memory slaves to determine whether or not to gen-
erate ISA memory command signals MRDC# and
MWTC#. If the valid address is less than 16 Meg
(HGT16M# = 1), MRDC# or MWTC+# will be gen-
erated, otherwise, MRDC# and MWTC# will not be
generated. MRDC# and MWTC# are generated in
this case due to the fact that some DMA devices use
ISA memory command signals to begin a cycle ear-
ly. HGT16M# is driven by the ISP for all addresses
above 16 Mbytes for DMA cycles only.

HOST CACHE ENABLE INPUT (HKEN #)

HKEN# is used in i486/82350 and
386/82395/82350 systems during host master
memory read cycles to the EISA/ISA bus. It indi-
cates that the current address is cacheable. if
HKEN # is driven active, the 82358DT will ignore the
HBE[3:0] # value on the host bus and assume that
all four byte-lanes are requested (i.e., the 82358DT
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will drive BE[3:0] # on the EISA bus active regard-
less of the state of the HBE[3:0] # signals). This sig-
nal is derived from the external cacheability map log-
ic and is used during memory read cycles only. In an
82350DT system, HKEN# should be pulled high
with a 10K pullup resistor (the 82359 automatically
drives HBE # [3:0] low during a cacheable cycle).

3.2 EISA Bus Interface Signals

BYTE ENABLES 1/0 (BE3#-BEO#)

These signals indicate which bytes on the 32-bit
EISA data bus are involved in the current cycle.
BE3# corresponds to hits 24-31 of the EISA data
bus, BE2# corresponds to bits 16-23, BE{ # corre-
sponds to bits 8-15, and BEO# corresponds to bits
0-7. BE[3:0]# are pipelined from one cycle to the
next and must be latched by the EISA slave. During
standard cycles, they are valid before BALE goes
active and remain valid as long as the LA(31:2) ad-
dress lines remain valid.

BE[3:0] # are outputs during host master cycles, ISA
master cycles (excluding ISA master refresh cycles),
EISA master cycles (during the assembly/disassem-
bly portion of the cycle), and DMA cycles (during the
assembly/disassembly portion of the cycle). During
host master cycles not requiring assembly or disas-
sembly, BE[3:0}# are derived combinatorially from
HBE[3:0] # after the first falling edge of BCLK during
CMD# of the previous cycle, except in i486 and
386/82395 systems when HKEN# is active, in
which case BE[3:0]# are forced to 0000. During
host master, EISA master, and DMA cycles where
assembly or disassembly is required, BE{3:0] # are
derived internally by the 82358DT. During non-re-
fresh ISA master cycles, BE[3:0] # are derived com-
binatorially from SA[1:0] and SBHE #.

BE[3:0] # are inputs during EISA bus master cycles
or when the ISP is performing DMA or refresh cy-
cles. BE[3:0] # are transiated to HBE[3:0] #, SAO0,
SA1, and SBHE #. Section 4.7 provides a translation
table for BE[3:0] #, SA1, SA0, and SBHE #.

MEMORY OR 1/0 CYCLE OUTPUT (M-10)

This signal is used to differentiate between memory
cycles (high) and 170 cycles (low) on the EISA bus. it
is driven during ISA master cycles, and is driven low
it IORC# or IOWC# are driven active. M-I0 stays
low as long as IORC# or IOWC# are active. M-IO is
floated during ISA master refresh cycles. M-IO is

pipelined from one cycle to the next, and must be
latched by the slave. A complete description on the
relationship between M-10, HM/IO# and the ISA
M/10 command signals, is provided in section 4.8.

WRITE OR READ CYCLE 1/0 (W-R)

W-R is used to differentiate between read (low) and
write (high) cycles on the EISA bus. W-R is pipelined
from one cycle to the next, and must be latched by
the slave. A complete description on the relationship
between W-R, HW/R #, and the ISA W/R command
signals, is provided in section 4.8.

START CYCLE 1/0 (START #)

START# provides timing control at the start of the
cycle and remains active for one BCLK period.
START# is an input to the 82358DT during EISA

- bus master cycles. START # is an output for ali cy-

cles except EISA master cycles, with the exception
of EISA master to mismatched slave operations. In
this case, START # becomes an output at the end of
the first START# and remains as an output until the
negation of the last CMD# (refer to section 4.5).
During host master cycles, START # is generated in
response to the beginning of a cycle on the host bus
to which no host slave responded. START # is driv-
en active after the address LA(31:2) and M-IO have
become valid.

The falling edge of START# is delayed from the
rising edge of BCLK except during host master and
ISA master cycles where BCLK stretching is re-
quired (refer to section 4.9). The trailing edge of
START # is always delayed from the rising edge of
BCLK.

COMMAND OUTPUT (CMD #)

This signal provides timing control within the cycle. it
is driven active from the rising edge of BCLK simul-
taneously with the negation of START#, and re-
mains asserted until the end of the cycle. It is gener-
ated by the 82358DT for all cycles, except host to
host and ISA master to ISA memory cycles. It is also
driven active for ISA 1/0 cycles (for a possible ISP
access). CMD# is driven inactive from the rising
edge of BCLK, except as indicated in Table 3-2. Dur-
ing ISA master read cycles, CMD # is driven inactive
asynchronously from the trailing edge of the ISA
read command signals (IORC# and MRDC#).
NOTE: Bus masters do not drive CMD #.
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Table 3-2. CMD # Driven Inactive

Cycle Type Driven Inactive
General Case BCLK Rising
DMA Compatible Memory Read (Memory size GE |/0 size) BCLK Falling
Type “A”. Memory Read (Memory size GE I/O size) BCLK Falling
Type “B" Memory Read (Memory size GE /0 size) BCLK Falling
Type “C” Memory Read Burst Back-off (Memory size GE 1/0 size) BCLK Falling
ISA Master Read Cycle (Memory Read or I/0 Read) IORC# or MRDC #

GE = Greater Than or Equal To

~ MASTER BURST 1/0 (MSBURST #)

As an input, this signal is used to indicate that the
current EISA bus master is capable of supporting
the next cycle as a burst cycle. MSBURST # is sam-
pled on the rising edge of BCLK after the rising edge
of BCLK that CMD # is driven active. MSBURST # is
sampled on all subsequent rising edges of BCLK un-
til sampled inactive. The burst cycle is terminated on
the rising edge of BCLK that MSBURST # is sam-
pled inactive, unless EXRDY is sampled inactive on
the previous falling edge of BCLK. In this case,
CMD# will remain active until EXRDY is sampled
active.

This signal is an output during DMA burst
cycles.MSBURST # is driven active on the falling
edge of BCLK, one half of BCLK after SLBURST # is
sampled active and remains active until the falling
edge of BCLK that a change in the status signals,
ST([3:0], is detected (refer to Figures 5-64 through
5-66). MSBURST # is sampled by memory slaves on
the rising edge of BCLK.

SLAVE BURST INPUT (SLBURST #)

This signal is driven active by EISA memory slaves
to indicate that they are capable of accepting burst
cycles. SLBURST # is sampled on the rising edge of
BCLK, one BCLK after the ST[3:0] lines are sam-
pled active for DMA cycles. SLBURST # is sampled
on the rising edge of BCLK at the end of START#
for EISA Master cycles. Please refer to Figures 5-64
through 5-67.

16-BIT MASTER INPUT (MASTER16#)

This signal indicates a 16-bit EISA or ISA master has
control of the EISA bus. The 82358DT samples
MASTER16# on the rising edge of BCLK that
START# is driven active. If MASTER16# is sam-
pled active at this sampling point, no additional sam-
pling is done. At this time, the 82358DT identifies the
master as either a 16-bit EISA or ISA master. If
MASTER16+# is sampled inactive at the beginning
of START#, the 82358DT will sample it a second
time on the rising edge of BCLK at the end of
START#. If MASTER16# is sampled active at the
second sampling point, a 16- bit EISA master that

has downshifted from a 32-bit EISA master is indi-
cated. At this time, the 82358DT will disable auto-
matic 32- to 16-bit data'size translation. The down-
shifted master may then perform burst cycles to a
16-bit EISA slave. if MASTER16# is samipled.inac-
tive at both sampling points, a mastet other than a
16-bit EISA or ISA master is mdlcated

EISA 32-BIT DEVICE 1/0 OPEN COLLECTOR
(EX32#)

As an input, this signal is driven active by 32-bit EISA
slaves to indicate their 32-bit data bus size. The
82358DT uses this signal as part of its slave decode
to determine if data size translation and/or cycle
translation is required (refer to Table 4-8). EX32# is
also sampled one CLK1 after MRDC # or MWTC # is
driven active during ISA master to host memory
transfers to determine if EISA cycles should be gen-
erated.

As an output, if the master and slave data sizes are
mismatched, and the master is a 16 or 32-bit EISA
master, then the 82358DT will drive EX32 # active to
indicate completion of the data translation. This is
required during master back-off to notify the master
that cycle control is now returned (refer to section
4.5). The 82358DT will also drive EX32# active dur-
ing 16 and 32-bit EISA master I/0 and memory cy-
cles to the host bus if either HLOCIO# or HLOC-
MEM# are driven active.

EISA 16-BIT DEVICE I/0 OPEN COLLECTOR
(EX16#)

As an input, this signal is driven active by 16-bit EISA
slaves to indicate their 16-bit data bus size. The
82358DT uses this signal as part of its slave decode
to determine if data size translation and/or cycle
translation is required (refer to Table 4-8).

As an output, if the master and slave data sizes are
mismatched, and the master is a 16 or 32-bit EISA
master, then the 82358DT will drive EX16# active to
indicate completion of the data translation. This is
required during master back-off to notify the master
that cycle control is now returned (refer to section
4.5).
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EISA READY. INPUT (EXRDY) ,
EISA memory and I/O slaves drive EXRDY inactive

to add wait states (each wait state is one: BCLK).

EXRDY # is an input during host master cycles to
the EISA/ISA bus, EISA and ISA bus master cycles,

and DMA cycles when an EISA slave responds with

EX16# or EX32# asserted (refer to Table 3- 4).
EXRDY is sampled on the falling edge of BOLK after
CMD# has been driven active {(#xcept during DMA
compatible cycles), and if inactive, each falling edge
thereafter. During DMA. compatible. cycles, EXRDY
is sampled on the second falling edge of BCLK after
CMD# is driven active, and if inactive, each falling
edge thereafter CMD# remains active for.the entirg
period that EXRDY is negated, and at Ieast half a
BCLK after EXRDY Is sampled active. EXRDY is
tranislated to HERDYO+#, HRDYO# and ARDY dur-
ing host master cycles to EISA slaves; DRDY during
DMA cyclés that include EISA slaves; and CHBDY
during ISA master cycles to EISA slaves.

As an output, EXRDY |s forcad Iow for one BCLK at
the start.of a potential DMA burst write cycle to in-
sure that the initial write data js held long enough to
be sampled by the memory slave (refer to Figures
5-65 and 5-67).

LOCKED CYCLE OUTPUT (LOCK #)

This signal is-driven active by the 82358DT when the
host master is running locked cycles to EISA slaves.
This guarantees excluswe memory access during
the time LOCK#. is active. A" complete descnptlon
on locked cycles is prowded in section 4.13.

3.3 ISA Bus Interface Signals

BUS ADDRESS LATCH ENABLE OUTPUT
(BALE) .

ThlS 3|gnal is driven active ta. indicate that a valid
address is present on the LA address bus. ISA
slaves should use the falling edge of BALE to latch
the LA bus.

During host and EISA master cycles, BALE is driven

active on.the falling edge of BCLK during START #.
BALE will remain active until the sdme rising edge of
BCLK that START # is negated (i.e. for one haif of
BCLK). If BCLK is stretched such that the falling
edge of BCLK does not occur during START#,
BALE will be driven active from the falling edge of
START # and remain active for one BCLK (refer to
Figure 4-19). In the case of anh ISA master, DMA, or
Refresh cycle preceding either a host master or
EISA master cycle, BALE will be active coming into
the cycle and will be driven inactive as mentioned
above (j.e. on the rising edge of BCLK that START #
is negated).

During ISA master. DMA, and Refresh cycles, BALE
is driven active combinatorially with HHLDA high and
EXMASTER# high, and will remain active through-
out the entire cycle. BALE will not be negated again
until the rising edge of BCLK that START # is negat-
ed during either a.host or EISA master cycle.

Figure 3-1 shows the timing for BALE during Host,
EISA, ISA, and DMA cycles.

"' CPU CYCLE OR .
EISA MASTER CYCLE

BCLK Iq I

ISA MASTER CYCLE,
DMA/REFRESH, OR IDLE - -

CPU CYCLE OR
EISA MASTER CYCLE

START# _]J [ A

res

¥

NOTE:
stretched.

c“D. I I 1F I I 43 I '
£ C ) ) -k G .
or =6 Lo
EXMASTER# - > | N
e L] o ' 4
B )

The rising edge of BALE is delayed from HCLKCPU rising at START# active, during host master cycles when BCLK is

290380-8

Figure 3-1. BALE Timing
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BUS CLOCK QUTPUT (BCLK)

BCLK is the system clock used to synchronize
events on the EISA/ISA bus. The 82358DT divides

the HCLKCPU by a divisor based on how CP{[3:0].

are strapped, to generate BCLK (refer to Table 3-3).
The maximum frequency is 8.333 MHz with a normal
duty cycle of 50%. The hrgh ot fow time of BCLK can
be stretched as shown in section 4.9.

Table 3-3. BCLK Generation from HCLKCPU

. HCLKCPU
CPU[3:0] Dividedhy
1010 - 25 MHz 80386 . Y
1011 - 33 MHz 80386 C/8 .
1100 - 25 MHz 80486 /3
1101 - 33 MHz 80486 7R

NOTE:
All other bit combinations are reserved.

1/0 READ CONTROL STROBE 1/0 (IORC#)

This is the command to an ISA |/0 slave that it may
drive data to the data bus. IORC# is an output sig-
nal for all cycles, except during ISA master cycles.
The 82358DT drives IORC# active when a host
master or EISA master is addressing an ISA 1/0
slave, and during DMA memory write ¢cycles. lORC#
is an input during ISA master cycles and is transiat-
ed to EISA control signals.

170 WRITE CONTROL STROBE 1/0 (IOWC #)

This is the command to an ISA 170 slave that it may
latch data from the data bus. The 82358DT drives

IOWC# active when the CPU or an EISA master is -

addressing an ISA 1/0 slave, and during memory
read DMA cycles. IOWC# is an input during ISA
master cycles and is translated to EISA control sig-
nals.

INPUT/OUTPUT 16-BIT 1/0 OPEN COLLECTOR |

(1016 #)

16-bit ISA 1/0 slaves decode SA(15:1) on the ISA
bus without regard to IORC# or IOWC#, and drive
1016 # active indicating that they are capable of per-
forming 16-bit transfers. |016# is sampled on the

second falling edge of BCLK after CMD # ‘is driven

active. If 1016# is sampled active, CMD# will be
driven inactive on the next rising edge of BCLK, indi-
cating a 16-hit ISA 1/0 slave. If sampled inactive, the
82358DT will sample I016# on every falling edge of
BCLK until |O16# is sampled active (at which time
CMD # will be driven inactive on the next rising edge

of BCLK) or the cycle-is completed . (CMD #: driven
inactive), whichever occurs first. As an output, the
82358DT drives 1016# during 1ISA master cycles
when a host 1/O slave has responded with
HLOCIO#. EISA slaves that support ISA bus mas-
ters must -assert_ I016# as ‘well as- EX32# (or
EX16#) when addressed :

MEMORY READ CONTHOL STROBE o,
(MRDC#)

This is the command to an'1SA memory slave that it
may drive data tq the data bus. MRDC # 1s an output
when tha CPU, ‘anEISA master, or DMA is perform-
ing a memory read cycle to which neither host bus
mefmiory nor EISA memory responded. Dufing mem-
ory read compaﬁbls DMA cycles, MRDC# is driven
active in all céses;, except wheri‘a 16-bit or 32-bit
EISA memory, or host ‘memory responds and the
address is “above 'the range of - '00000000h “to
00FFFFFFh (HGT16M# has been driver active).
MRDC# is also’ an output during all refresh cycles
(.e. ISP or ISA ‘master initiated refresh cycles).
MRDC# is an input during ISA master cycles and is
translated to EISA control srgnals T

MEMORY WRITE CONTROL STROBE IIO
(MWTC #)

This is the.command to an ISA memory slave that it
may latch data from the data bus. The 82358DT
drives MWTC# active when the CPU, EISA master,
orDMA is performing a memory write cycle to which
neither host bus memory nor EISA memory respond-
ed. During memory write compatible DMA cycles,
MWTC# -is driven active in all cases, except when
an EISA memory responds and the address is above
the range of 00000000h. to OOFFFFFFh (HGT16M #
has been driven active). MWTC+# is an input during
ISA master cycles and is translated to EISA control
signals.

16-BIT MEMORY INPUT (M16#)

This signal indicates to the 82358DT that the ad-
dressed ISA memory is capable of performing 16-bit
transfers. This signal is sampled twice by the
82358DT: once at the end of START # on the rising
edge BCLK, and a second time on the falling edge of
BCLK, one half a BCLK after START # is negated.
The 82358DT uses the first sampling point to deter-
mine whether to delay the ISA cycle commands. The
ISA commands are delayed by one half of BCLK if
M16# is sampled negated at this first sampling
pount The second sampling point is used to deter-
mine the slave size. If M16 # is sampled active at the
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second sampling point, a 16-bit memory slave is in-
dicated, otherwise an 8-bit slave is indicated. Table
4-8 shows M16# decode for slave size determina-
tion.

STANDARD MEMORY READ CONTROL STROBE
OUTPUT (SMRDC#)

This signal is the command to an ISA memory slave
that it may drive data to the data bus. The 82358DT
drives SMRDC# active during CPU, DMA, Refresh,
and EISA/ISA master read cycles to 8 and 16-bit

ISA memory slaves if the address is within the range

00000000h to OOOFFFFFh (GT1M# is inactive).
SMRDC# has similar timings as MRDC #. SMRDC #
is floated by the 82358DT during the tirie GT1M# is

active. A pullup resistor is required on SMRDC# to - -

maintain an inactive state during this time.

STANDARD MEMORY WRITE CONTROL
STROBE QUTPUT (SMWTC #)

This is the command to an ISA memory slave that it
may latch data from the data bus. The 82358DT
drives SMWTC# active whenever it drives MWTC #
active, and the address is within the range
00000000h to OOOOFFFFFh (GT1M# is inactive).
SMWTC# has similar timings as MWTC# The
82358DT floats SMWTC# during the time GTiM#
is active. A pullup resistor is required on SMRDC #
to maintain an inactive state during this time.

Channel READY 1/0 OPEN cou.ecron
(CHRDY)

CHRDY is used by ISA slaves to insert wait states.
Wait states are added if CHRDY is negated (low). As
an input, the falling edge of CHRDY is . captured
asynchronously by the 82358DT. The 82358DT
stops adding wait states on the rising edge of BCLK
after the rising edge of BCLK that CHRDY is sam-
pled asserted (high), except during compatible DMA
cycles, in which case the cycle is terminated three to
three and half BCLKSs after the assertion of CHRDY,
depending if CMD# is driven inactive on the rising or
falling edge of BCLK (refer to the CMD# pin de-
scription and Figure 5-51). The ISA command sig-
nals will remain active at least one BCLK after
CHRDY is sampled high. The 82358DT samples
CHRDY during host master and EISA bus master
cycles to ISA slaves, and during DMA accesses to
ISA memory. CHRDY takes precedence over
NOWS# (i.e., if CHRDY is inactive (low), NOWS #
driven active is ignored). CHRDY also takes prece-
dence over 1016 # when I016# is used to shorten
the cycle. CHRDY is translated and used to gener-
ate HRDYO# and HERDYO#, ARDY, EXRDY, or
DRDY, depending on the master in control of the

bus and the system environment (82350, 82350DT/
*- enhancéd, or 82350DT/buffered).

CHRDY is an output during all ISA master cycles,
except cycles to ISA memory, and is driven inactive
(low) from the ISA command signals. During an ISA

‘master cycle to a Host, EISA (excluding 8-bit EISA

slaves), or ISA (16-bit ISA I/0 only) stave, the EBC
floats CHRDY from the first falling edge of BCLK in
CMD# active, unless EXRDY ar DRDY is sampled
inactive (low). In this case, the EBC will float CHRDY
fiom the falling edge of BCLK that EXRDY and
DRDY . are sampled active (high) again. During cy-
cles to 8-bit EISA and ISA /O slaves, the EBC will
float CHRDY from the falling edge of BCLK, 4.5
BCLK’s after START # is driven inactive, again un-
less EXRDY or DRDY is sampled inactive. Table 3-4
below shows CHRDY and EXRDY functional de-
scriptions, and Figure 3-2 shows CHRDY functlonalu-
ty for ISA master cycles

Table 3-4. CHRDY and EXRDY

- Functional Description
Master EXRDY | CHRDY
CPU/EISA INPUT( | INPUT(D
DMA. o) -INPUT(1)
ISA INPUT OUTPUT?)
NOTES:

1. CHRDY is driven by ISA slaves and EXRDY is-driven by
EISA slaves.

2. The 82358DT dnves EXRDY inactive, as. shown in Fig-
ures 5-65 and 5-67, during potential DMA burst write cy-
cles. EXRDY is then placed in.input mode.

3. Exce% t ISA master to ISA memory cycles or ISA master
to 8-bit EISA memory cyciés.

NO WAIT STATES INPUT (NOWS #)

An ISA slave asserts NOWS # after its address and
command sng’nal have beenr decoded to indicate that
the remaining clock cycles are not required. In order
to shorten the cycle, NOWS# muist be active at the
falling edge of BCLK during CMD# active. The
82358DT will shortén the cycle a'maximum BGLK

count (depending on the ‘cycle type) as shown in
Table 4-6. By driving NOWS # active on the appro-
priate falling edge of BCLK, a cycle clock count be-
tween the standard cycle length and the minimum
cycle length can be obtained. If CHRDY and
NOWS# are driven low during the same cycle,
NOWS # will not be used and wait states will be add-
ed as a function of CHRDY. DMA cycles can not be
shorten with NOWS# driven active, except during
the subsequent cycles of an assembly or disassem-
bly transfer, and only if the memory is ISA memory.
The cycles are shorten as indicated for ISA memory
slaves in Table 4-6.
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NOTES:
1. CHRDY Case for ISA Master to Host, EISA (excluding 8-bit EISA slaves), and ISA (16-bit ISA 1/0. only) slaves.
2. CHRDY Case for ISA Master to EISA and 8-bit ISA 1/O slaves.

Figure 3-2. CHRDY during ISA Master Cycles

SYSTEM ADDRESS BITS 1 & 01/0 (SA1, SAO)

SAQ and SA1 are the least significant bits of the
latched EISA address bus. They are inputs to the
82358DT during 1SA master cycles, excluding ISA
master refresh cycles, and are used to generate
BE[3:0] # on.the EISA bus and.HBE[3:0] # on the
host bus (refer to section 4.7). They are outputs of
the 82358DT during host accesses to EISA/ISA
slaves, and are derived from HBE[3:0] #. They are
outputs during EISA master cycles to ISA slaves and
DMA accesses to ISA memory, and are derived from
BE[3:0] #.

SYSTEM BYTE HIGH ENABLE 1/0 (SBHE #)

When active, SBHE# indicates that the high byte on
the ISA data bus (SD[15:8)) is valid. SBHE# is an
input during ISA master cycles. except during [SA
master refresh cycles, and is used to generate
BE([3:0]# on the EISA bus and HBE[3:0) # on the
host bus. SBHE # is an output during host accesses
to EISA/ISA slaves and is derived from HBE[3:0] #.

SBHE# is an output during EISA master cycles to
ISA slaves, and DMA accesses to ISA memory in
which case SBHE # is derived from BE[3:0] #. Refer
to section 4.7 for additional information Tegarding
SBHE# translations.

REFRESH INPUT (REFRESH #)

REFRESH# indicates the ISP is performing a re-
fresh cycle. During refresh, the 82358DT generates
MRDC# and CMD# signals to refresh the entire
system memory.

3.4 ISP Device Interface Signals

ISP HOLD REQUEST lNéUT (DHOLD)

The ISP drives DHOLD active to request the host
bus on behalf of ISA/EISA masters, or when a DMA
device requests service. DHOLD is used to generate
HHOLD.
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ISP READY 1/0 (DRDY)

DRDY indicates the end of the cycle. Itis an input to
the 82358DT when the ISP is in slave mode. During
ISA bus master I/0 cycles, CHRDY is driven inactive
asynchronously, and is kept inactive until DRDY is
sampled active at the falling edge of BCLK during
CMD# active. DRDY is an output of the 82358DT
during DMA and refresh cycles and has two func-
tions: Two BCLK's after ST3 and ST2 go to their
non-idle state, DRDY will be driven active'(high) to
the ISP indicating address pipelining on the host
bus. After this, DRDY is the indication of the end of
the current transfer, until ST3 and ST2 are driven to
their idle state again. After ST3 and ST2 are driven
to their idle state, DRDY may still be inactive for the
last transfer (burst cycles only). Pnpelimng is stopped
at page breaks or at the end of the transfer. This
signal must be tied high with a 2.4K pullup resistor.

GREATER THAN 1 MEGABYTE INPUT (GT1M#)

This mput indicates to the 82358DT that the current
address is ‘above the range from 00000000h to
000FFFFFh (1 .Mbyte). The 82358DT uses GTI1M#
to determine if ISA commands SMRDC# and
SMWTC# should be generated during an ISA mem-

ory cycle. If GTtM# is inactive during a host master,

EISA/ISA bus -master, or DMA cycle to an ISA mem-
ory slave, the 82358DT will generate . either
SMRDC# or SMWTC#, depending on the direction
of the memory cycle (i.e., read or write). The ISP
generates GT1M# for all cycles (DMA and non-
DMA).

DMA STATUS 1/0 (ST3-ST0)

STO through ST3 aré inputs during DMA and refresh
cycles. They indicate what type of timing has been
programmed for the current cycle, and the size of
the 1/0 device involved in the DMA transfer. The
82358DT will generate the appropriate command
signals for the ISP and will controf the timing of the
cycle. If the memory which responded does not
match the size of the I/0O device, and compatible
timing has not been selected, the 82358DT will per-
forrn assembly or disassembly of data and use
EISA/ISA timing. Table 3-5 shows the STI3:0] de-
codes. ST[3:0] are sampled on the rising edge of
BCLK.

NOTE:
During refresh cycles, ST3 and ST2 foliow the 8-bit
cycle definition, and ST1 and STO are undefined
(i.e., 00XX).

Table 3-5. ST[3:0] Decode

ST(3:0] 1/0 Device Type & Programmed Timing Note

0000 8-Bit Device & Compatible Timing A
0001 8-Bit Device & Type A Timing B
0010 8-Bit Device & Type B Timing B
0011 8-Bit Device & Type C (Burst) Timing C
0100 16-Bit Device & Compatible Timing A
0101 16-Bit Device & Type A Timing B
0110 16-Bit Device & Type B Timing - B
0111 16-Bit Device & Type C (Burst) Timing C
1000 32-Bit Device & Compatible Timing A
1001 32-Bit Device & Type A Timing B
1010 o 32-Bit Device & Type B Timing B
1011 32-Bit Device & Type C (Burst) Timing C
11XX No Operation

NOTES:
A. The 82358DT does not assembly or disassemble.

B. Type A/B. If the DMA is performing Type A/B transfers and the 82358DT needs to transiate to ISA memory cycles (ISA
memory slave), or assembly/disassembly is required, then the cycle reverts to memory timings similar to that used with EISA
bus masters. The MRDC# and MWTC# signals are not active unless the system must do assembly/dlsassembly for ISA

memory.

C. Burst cycles. If the DMA is performing a burst transfer and the memory does not support bursting (SLBURST# sampled
inactive), the cycle reverts to memory timings similar to the standard memory cycle generated by EISA bus masters.
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During cycles where the ISP is not the master, STO
through ST3 pins are outputs and have the following
functions:

STO has the ADS # function, it is the address strobe
for the iSP. The ISP uses STO to latch the address
(HA[15:2]), ST1 (M-10), and HW/R# information.
The ISP latches this information on the rising edge
of STO. For CPU cycles, STO will be active low for
one host CLK1 in the beginning of START#; for
EISA cycles, STO will be active during START #; and
for ISA cycles, it will be driven low continuously,

ST1 is the M/IC function (1=Memory cycle, 0=I0
cycle). Itis derived from HM/IO # duiing CPU cycles
to the EISA bus, and from M-IO during EISA bus
master cycles.

ST2 is the INTA# function, which is active (low)
when the 82358DT decodes an interrupt acknowl-
edge cycle. An interrupt acknowledge cycle will re-
sult in a START-CMD sequence. This signal must be
tied high with a 1.2 K pullup resistor.

ST3 is the cycle in progress (CIP#) function. This
signal is an indication to the ISP system arbiter that
there is a bus cycle in progress. It is used to detect
when the EISA master has given up the bus after
deasserting MREQ# . ST3 driven inactive at the end
of the last assembly/disassembly cycle.

EISA MASTER INPUT (EXMASTER #)

This input signal indicates a 16 or 32-bit EISA mas-

ter has control of the EISA bus. It is used by the
82358DT in conjunction with MASTER 16 #, to distin-
guish between 32-bit EISA masters, 16-bit EISA
masters, and 16-bit ISA masters (refer to Table 4-7).

EARLY INDICATION OF‘ 16-BIT ISA MASTER
INPUT (EMSTR16 #)

This signal from the ISP indicates a 16-bit ISA mas-
ter is in control, or about to assume control. It gives
the 82358DT enough time to be able to switch the
direction of the control signals and the address buff-
ers between the host bus and the EISA bus, when
changing from host initiated cycles to ISA master
initiated cycles.

3.5 Data Buffer Control Signals

COPY ENABLE OUTPUTS
(SDCPYENO1#,02#,03#, and 13#)

These signals enable the byte copy operations be-
tween data byte lanes 0, 1, 2, and 3, as shown in
Table 3-6.

Table 3-6. Copy Operations

Signal Copy between Byte Lanes
SDCPYENO1# | 0 (bits 0-7) and 1 (bits 8-15)
SDCPYENO2+ | 0 (bits 0-7) and 2 (bits 16-23)
SDCPYENO3+# | O (bits 0-7) and 3 (bits 24-31)

.SDCPYEN13#

1 (bits 8-15) and 3 (bits 24-31)

SYSTEM (EISA/ EA) DATA COPY-UP QUTPUT
(SDCPYUP) .

SDCPYUP controls the direction of the byte copy
operation. When active, the lower Dbytes are copied
on to the higher bytes (copy-up). The direction is
reversed (copy-down) when this signal is inactive.
Copying of data bytes is done when the data bus
size of the master and slave do not match.

HOST DATA TO SYSTEM (EISA/ISA) DATA
LATCH ENABLE OUTPUT (HDSDLE1#)

This signal latches the data from the host data bus
into the data swap byte latches. The data is then
available to be driven onto the EISA data bus.
HDSDLE1 # controls the latching of host data bus
bits 0- 31. This signal is used to latch the data onto
the EISA/ISA bus during host master write cycles to
the EISA/ISA bus, EISA/ISA master read cycles
from ‘host memory, DMA read cycles, and during
byte assembly or disassembly for EISA masters and
DMA cycles addressing EISA/ISA slaves with mis-
matched data bus sizes.

SYSTEM (EISA/ISA) DATA OUTPUT ENABLE
OUTPUT (SDOE0-2#)

These signals enable the output of the data swap
butfers/latches onto the EISA/ISA bus. SDOEO #
applies to EISA/ISA bus data bits 0-7, SDOE1# to
bits 8-15, and SDOE2+# to bits 16-31. These signals
are enabled during host master write cycles to the
EISA/ISA bus, EISA/ISA master read cycles from
host memory, DMA read cycles from the host bus,
and during byte assembly or disassembly for EISA
masters and DMA cycles addressing EISA/ISA
slaves with mismatched data bus sizes.

SYSTEM (EISA/ISA) DATA TO HOST DATA
LATCH ENABLES OUTPUT (SDHDLEO-3#)

These signals latch the data from the EISA/ISA
bus into the data swap latches. The data is then
available to be driven onto the host data bus.
These signals control the latching of EISA/ISA bus
data to host bus data as shown in Table 3-7. The
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SDHDSLE # signals are-used to latch:the data onto
the host bus during host read cycles from the EISA/
ISA bus, DMA write cycles to host memory, ISA/
EISA master write cycles to the host bus, and during
byte assembly or disassembly for EISA masters and
DMA cycles address EISA/ISA slaves with mls-
matched data bus suzes

Table 3-7. EISA/ISA Data to

Host Data Latch Operation
Controls the Latching
Signal EISA/ISA BUS Data To
‘ Host Bus Data
SDHDLEO# Bits (0-7) . Bits (0-7)
SDHDLE1 # Bits (8-15) Bits (8-15)
SDHDLE2# Bits (16-23) Bits (16-23)
SDHDLE3 # Bits (24-31) Bits (24-31)

HOST DATA OUTPUT ENABLE OUTPUT
(HDOEO-1#)

These signals enable the output of the data swap
buffers onto the host data bus. HDOEO # applies to
host bus data bits 0-15 and HDOE1# applies to
bits 16-31. These signals are enabled during host
bus master read cycles from EISA/ISA slaves,
EISA/ISA master write cycles to the host bus, DMA
write cycles to host memory, and during byte assem-
bly or disassembly for EISA masters and DMA cy-
cles addressing EISA/ISA slaves with mismatched
data bus sizes.

3.6 Address Buffer Control Signals

NOTE:

There are two address buffer control signals
(HALAOE # and LAHAOE#) that function differently
depending on the system environment (82350,
82350DT/enhanced, or 82350DT/buffered). The re-
maining address buffer control signals (HALE #,
LASAOE #, LALE #, SALAOE #, and SALE #) func-
tion the same, regardiess of the system configura-
tion selected.

HOST ADDRESS BUS TO EISA LA BUS OUTPUT
ENABLE OUTPUT (HALAOE #)

In 82350 and 82350DT/buffered systems,
HALAOE # is active during host bus master, DMA,
and refresh cycles. This signal enables the output of
the address buffers from the host address bus bits
(2-31) to the EISAbus bits (2-31).

In 82350DT/enhanced systems, HALAOE # is ac-
tive during DMA and refresh cycles only. This signal
enables the output of the address buffers from the
ISP address bits (2-31) to the EISA LA bus bits (2-
31).

HOST ADDRESS LATCH ENABLE OUTPUT
(HALE#)

In 82350 and 82350DT/buffered systems, this signal
enabies the latching of the LA address bus onto the

host bus. For EISA and ISA bus masters, HALE # is

always held active.low to allow the LA bus to propa-
gatoe to the host

in 8235ODT/ enhanced systems, thls signal enables
the latching of the LA address onto the 82357 (ISP)
address bus.  For EISA and ISA bus masters.
HALE # is always held active low to allow the LA bus
to propagate to the ISP.

EISA LA TO EISA SA OUTPUT ENABLE OUTPUT
(LASAOE #)

This signal enables the output of the address buffers
from the EISA LA bus bits (2-19) to the EISA SA
Bus bits (2-19). it is active during host bus master,
EISA bus master, DMA, and refresh cycles.

EISA LA TO HOST ADDRESS OUTPUT ENABLE
OUTPUT (LAHAOE #)

In 82350, and 82350DT/buffered systems,
LAHAOE # enables.the output of the address buff-
ers from the EISA LA bus to the host HA bus. It is
active during EISA and ISA bus master cycles.

In 82350DT/enhanced systems, LAHAOE # enables
the output of the address buffers from the EISA LA
bus to the ISP address bus. It is active during EISA,
ISA, and host bus master cycles.

LA LATCH ENABLE OUTPUT (LALE #)

This signal controls the latching of the host address
bus onto the LA address bus. At its trailing (rising)
edge, the latch closes and the LA addresses are
held. This signal is used to latch the HA address
during host master cycles to the EISA/ISA bus. In an
82350DT/enhanced system, this signal is tied to the
82359 DRAM controller.

EISA SA TO EISA LA OUTPUT ENABLE OUTPUT
(SALAOE #)

This signal enables the output of the address buffers
from the EISA SA bus bits (2-16) to the EISA LA
bus bits (2-16). It is asserted dunng ISA bus master
cycles.

SA LATCH OUTPUT (SALE #)

This signal controls the latching of the LA address
bus (bits 2-19) to the SA address bus (bits 2-19).
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At the trailing (rising) edge of SALE# the LA ad-
dress is latched and held until SALE # is driven ac-
tive. During EISA master cycles, host master cycles,
DMA burst back-off cycles, DMA page break cycles,
and subsequent assembly/disassembly DMA cy-
cles, SALE# is active while BCLK is low and
START# is low. During regular DMA cycles (i.e., no
assembly/disassembly required), the initial cycle of
an assembly/disassembly DMA cycle, and DMA
burst cycles, SALE# is driven active on the rising
edge of BCLK that STO - ST3 are sampled, and driv-
en inactive at the trailing edge of START #. During
ISA master cycles, SALE# is asserted when
EMSTR16# is asserted and will remain active until
EMSTR16 # is driven inactive.

3.7 Reset Control Signals

SYNCHRONOUS POWER OK INPUT (SPWﬁOK)

The synchronous power. (ok) signal from the power
supply, when driven high, is used to indicate to the
82358DT that the system board has been at the cor-
rect voltage long enough for proper operation: in a
386 system environment, the SPWROK signal is
synchronized externally to a master 1x clock phase
and then used by the 82358DT to synchronize its
internal 1x clock (EBC_CLK1). In an i486 system
environment, externally synchronizing SPWROK is
not necessary. In this case, the 82358DT uses
HCLKCPU to synchronize EBC__CLK1.

SYSTEM RESET OUTPUT (RST)

RST is active at power-up and is driven inactive 90
BCLK’s (approximately 10 microseconds) after
SPWROK is driven active and BCLK is stable. The
trailing edge of RST is synchronous to the
82358DT’s internal 1x clock (EBC__CLK1). RST,
RSTCPU and RST385 are all driven inactive at the
same time after power-up.

RESTART INPUT (RSTAR#)

This active low input is the reset signal from the key-
board controller and is used to reset the system un-
der-program control. The 82358DT uses it to gener-
ate RSTCPU and RST385. The minimum pulse width
of RSTAR# is 4 HCLKCPU’s. This signal is latched
by the 82358DT.

RESET FOR CPU OUTPUT (RSTCPU)

This signal is driven active when a shutdown is de-
coded or RSTAR# is driven active. This signal
comes in active at power-up. RSTCPU is synchro-
nous to the 82358DT's internal 1x clock (EBC__
CLK1), and remains active as long as RST (90

BCLKs) or RSTAR# (minimum pulse width 68
HCLKCPU's) remain active. RSTCPU is interlocked
with HHOLD so that only one of them is active at a
time. If a reset condition other than SPWROK occurs
while HHOLD is active, RSTCPU will not be activat-
ed until HHOLD is driven inactive. External re-timing
of this signal is n to meet the setup and
hold requirements of the 80386 CPU RESET input.

RESET FOR THE 82385 OUTPUT (RST385)

This signal is driven active under the same_condi-
tions that RSTCPU is driven active. After power-up,
RST385 is driven inactive with RSTCPU. During a
shutdown cycle, or a keyboard controller reset
(RSTAR# driven active), RST385 is driven active 16

. 'HCLKCPU's after RSTCPU is driven active and driv-

en inactive. concurrently with RSTCPU. The active
edge of RST385 is staggered from the active edge
of RSTCPU to insure that the 82385 cache control-
ler is not reset in the middle of a CPU cycle to the
82385. External re-timing of this signal is necessary
to meet the setup and hold requirements of the
82385 RESET inputs.

3.8 Configuration Signals '

CPU TYPE AND FREQUENCY INDICATION
INPUT CPU(3-0)

These pins indicate the type of CPU and its frequen-
cy on the host bus. CPU3 indicates the CPU data
bus width, CPU2 indicates whether HGLKCPU is a
1x or 2x clock and CPU[1:0], along with CPU2 indi-
cate the frequency of HCLKCPU.

Table 3-8. CPU Type/Frequency Indication

CPU[3:0}

1010 - 32-bits, 2x, 25 MHz (25 MHz 80386)
1011 - 32-bits, 2x, 33 MHz (33 MHz 80386)
1100 - 32-bits, 1x, 25 MHz (25 MHz 80486)

1101 - 32-bits, 1x, 33 MHz (33 MHz 80486)

NOTE:
All other bit combinations are reserved.

Bit Definition for CPU[3:0]:

Bit 1 0

0 25MHz 486

1 33MHz486 -
0 25MHz 386

1 33MHz 386

R X=X=]

Bit 2 - 1x or 2x mode
Bit 3 - Reserved (Must be 1)
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READY DELAY ENABLE INPUT (RDE #)

This signal is strapped low in systems which require
an extra CPU CLK1 delay before HERDYO# and

HRDYO# (82350 systems) are asserted or ARDY. .

(82350DT systems) is negated in response to a CPU
to EISA/ISA bus read cycle. This allows more time
for the data to propagate to the host bus. RDE# is
pulled high if the delay is not required.

3.9 Miscellaneous Signals

KEYBOARD CONTROLLER CLOCK OUTPUT -
(CLKKB)

This signal is used by the keyboard processor and
has a nominal duty cycle of 50%. It is generated by
dividing HCLKCPU appropriately. Its frequency de-

pends on the CPU[3:0] pins as shown in Tabie 3-9. -

CLKKB will begin oscillating immediately after
SPWROK is driven high.

Table 3-9. CLKKB Generation

P CLKKB | HCLKCPU
CPUL3:0] Freq | Divided by
1010 - 25 MHz 80386 | 10.00 MHz /5
1011 - 33 MHz 80386 | 11.00 MHz /6
1100-25 MHz 80486 | 833MHz | /3
1101 - 33 MHz 80486 | 11.00 MHz /3

NOTE:
All other bit combinations are reserved.

LONG WAIT BETWEEN 1/0 CYCLES INPUT
(LIOWAIT #)

This signal controls the delay between back to back
8- and 16-bit ISA 1/0 slave cycles originating on the
host bus. LIOWAIT # is sampled on the trailing edge
of the 170 command strobe. If LIOWAIT# is sam-
pled active, the START # signal for the current cycle
is delayed until LIOWAIT# is sampled inactive.
Once LIOWAIT # is sampled inactive the next cycle
can begin. This guarantees a minimum of one added
BCLK for 1/0 recovery time when LIOWAIT# is
sampled inactive. The maximum delay is defined by
LIOWAIT # being sampled active; three BCLKS for
16-bit 1/0 slaves, or eleven BCLKS for 8-bit 1/0

slaves. Delays in between the minimum and maxi-
mum are controlled by LIOWAIT # going inactive. No
delays are inserted for EISA bus master tycles, CPU
cycles to EISA slaves; DMA cycles, or 1/0 assem-
bly/disassembly cycles. EISA master cycles to ISA

"1/0 slaves need I/0 recovery time of 1 BCLK provid-

ed by software. Refer to section 4.10 for additional.
information.

AEN LATCH ENABLE OUTPUT (AENLE #)

AENLE# is used to' control the latching of the’slot
specific AENx (x = slot number) signals. The AENXx_
signals are used by slave devices to determine if'

- they can respond to addresses and |/0 commands

on the bus. The AENXx signals are generated by ex-
ternal logic and are latched on the rising edge of

‘AENLE# and remain latched until AENLE # is. driv-

en active. Refer to section '4-15 for a detailed dis-

" cussion on 82358D7 slot support.

BUS CLOCK INPUT (BCLKIN)

This pin is the source of BCLK from which all BCLK
related ‘timings are triggered. BCLKIN- should be
connected to BCLK such that the delay between an
HCLKCPU edge and the con'esponding BCLKIN
edge does not exceed" 15 ns. -

TEST1# INPUT

This active low signal tn;stiates all outputs of the
82358DT, except BCLK. Under normal system oper-
ation, this input should be pulled hlgh with a 10K
pullup.

4.0 BASIC FUNCTIONALITY:

4.1 82358DT Mode Select and
Enhanced Features

The 82358DT provides ﬁve mode/func'tlon select
pins which allow it to be configured for use in either
82350 or 82350DT based systems. The mode pins
also provide support for posted memory write cycles
to the EISA/ISA bus and 82350DT/i486 burst sup-
port. The five mode/function select pins are shown
in Table 4-1. The 82358DT will default to 82350
mode without the addition of external logic.
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- Table 4-1. Mode Description -
Description

0- 823500T host interface
" 1-82350 host interface

--0 - Posted memory writes enabled
1 - Posted memory writes disabled

0 - 82350, 82350DT/Buffered addr/status bufter control
. 1-82386DT/Enhanced addr/status buffer control

00 - Host burst read cycle length of 16 (Doublewords) -
01 - Host burst read cycle length of 8 (Doublewords)
10 - Host burst read cycle length of 4. (Doublewords)

* 11 - Host bUrst read cycle length of 2 (Doublewords)

" Signal _ Pin# Note

HNA#/SBMODE# | = 106

s|h oo
ol o

PWEN# | 123 -

[N P

AMODE 124

= w

HBE[1:0] # 121,122

NOTE&

1. Default: intornal pullup resnstors have been prowded to &nsure these signals defau!t to standard 82350 mode
2. Default: assumes PWEN # Pin 123 is tied high, as indicated in the 82358 (EBC) data sheet.
3. Default: assumes AMODE # Pin 124 is tied low, as indicated in the 82358 (EBC) data sheet.

4. 82350DT chip set compatible.
5. 82350 chip set compatible.

6. The sampling of HBE[1:0] # applies only when HNA#/SBMODE # is sampled as a '0’ on the rising edge of SPWROK

The functions- associated with the mode/function
select signals HNA# /SBMODE and HBE[1:0] # are
selected by driving them either high or low on the
rising edge of SPWROK (refer to Figures 8-13 and

8-16). The posting of memory writes can be enabled.

by tying PWEN# low with a 1K pulldown resistor or
disabled by tying PWEN# high with a 10K pullup
resistor. PWEN# can also be changed dynamicalily,
in which case it must meet the setup and hold times
as indicated by specs t63 through t63c. The function
associated with AMODE can be selected by either
tying it high with a 10K pullup or low with a 1K pull-
down, depending on the function desired.

4.1.1 HOST BUS INTERFACE MODE SELECT .
(HNA+#/SBMODE #)

The host bus interface unit interfaces to_ either the
host bus protocol of the 386 or i486 microproces-
sors (82350 environment) or the system bus proto-
col of the 82358 DRAM controller (82350DT envi-
ronment), depending on the sampling of. HNA#/
SBMODE# at power-up. If HNA#/SBMODE# = 1,

the 82358DT.is selected to operate in an 82350 sys-
tem environment. If the HNA # /SBMODE # = 0, the
82358DT is selected to operate in-an 82350DT sys-
tern environment. Figures 2-5 through 2-7 illustrate
these basic host interfaces.

There are four host multiplexed cycle control signals
that change in function dependlng on the mode se-
lected. These signals are shown in Table 4-2. The

remaining host s1gnal's functlonany remalr'\ the same,
regardiess of the made selected. A detailed descrip-
tion of the multiplexed control signals can be found
in the pin descnptton section, section 3 1.1.

Table 4-2. Muitiplexed Host Bus Control SIgnals .

Pin# 82350 Compatible 82350DT Compatlble
(SBMODE#=1).| (SBMODE# = =0)
72 HADSO # AS#
114 HERDYO # ARDY
112 HRDYO # SDVLD
127 HRDYI# HBURST.#

4.1.2 ADDRESS/STATUS BUFFER CONTROL
MODE (AMODE)

4.1.2.1 Enhanced and Butfered COnfigurations .

In an 82350DT system environment, there are two
techniques used to interface the CPU address and
control signals (M-10 and W-R) to the EISA bus. The
first and most common method, réferred to as the
enhanced configuration (AMODE = 1), requires that
the address bus from the 82357 DMA controller
(ISP) be buffered separately from the address bus,
M-IO, and W-R control signals generated by the
82359 DRAM controller. In this configuration, the ad-
dress, M-IO, and W-R signals from the 82359 are
driven directly to the EISA bus, while the address
and W-R signals from the ISP are buffered through
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the EBB (refer to Figure 4- 2). The second method,
referred to as the buffered configuration
(AMODE = 0), requires that the address bus from the
ISP be buffered together with the address bus, M-10,
and W-R control signals generated by the 82359 (re-
fer to Figure 4-3).

The enhanced method is preferred in an 82350DT
chip set design to insure that EISA bus: specifica-
tions are met. The buffered method is targeted for

advanced 82350DT systems which require addition-
al 1/0 peripherals on the motherboard. These addi-
tional 170 devices would reside on the buffered bus
(refer to Figure 2-3).

In an 82350 system environment, the buffered

. configuration (AMODE=0) is used. The buffered

configuration is 82358 EBC(Ax) compatible (refer to

Figure'4-1). -

EISA BUS
¢ ¥ 3
x 2.
5 3. %
82357 S .
ISP BE[3:0]#
BE[3:0]#
: - 8235807
1K . .EBC
: Al
—E-’\M-— MODE =10
 HA[31:2} HM/I0§ W=R W=R
S Hw/ry b _ > HwW/Rf 1 eef3:0M
3 BE[3:0)#
HD/C#
HBE[3:0] ALEF
82395 :
82352
EBB (Mode 3)
. LA[31:2] -
SA[31:2] A-BUS B-BUS
. M=10
SM/10# e ) A0_O 80_0 > I
¢ ‘ 19:
SW/R# S-BUS ——
so/c# BON _LE#
B23_LE#
SBE[3:0]#
290380-10

Figure 4-1. 82350 Configuration
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5 % 3
82357 82352
1sP EBB (Mode 3)
. , LA[31:2)
HA[31:2] A-BUS  B-BUS
W-R
HW/R* | ] 40..0 80_0 >
- SA[19:0]
S-BUS
BO1_LE#
B23_LEW
BE[3:0)#
BE[3:0)#*
8235807
+5
10K EBC
CmA—] awooe BE(3:0]#
BE[3:0}#
M=10
HBE[3:0]*  M-10 -
W-R
HD/C#* W-R -
- HM/I0#
82359
HW/R# LALE#
SBE[3:0]#
so/c# |
su/10% |q MO,
SW/R# ¢ =
LA[31:2
SA[31:2] L ]
IASALE® L

290380-E6
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— M-10
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HW/R# HW/R# BE[3:0]#
BE[3:0]#
»{ HD/C# :
HBE[3:0]# ALE*
82359
82352
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] u-10
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4.1.2.2 Host Status Control (M-10 and W-R)

As discussed earlier, in an 82350DT/enhanced con-
figuration, the 82359 DRAM controller drives the
EISA bus signals M-10 and W-R directly, bypassing
the 82358DT and EBB devices. To prevent conten-
tion between the 82358DT host status signals (HM/
IO# and HW/R#) and the respective EISA status
signals (M-10 and W-R), the 82358DT will-float the
host or EISA status signals as required, depending

on the current bus master (refer to Table 4-15, 86c-

tion 4.8).

- 4.1.23 Address Butfer Control

In an 82350DT/enhanced configuration (AMODE =
1), the address-generated by the 82359 DRAM con-
troller on behalf of the host CPU, drives the EISA
bus directly. As a result, the function of the HA-
LAOE# and LAHAOE+# address buffer output en-
able signals function differently, depending on the
mode selected. This is shown in Tables 4-3 and 4-4.
Table 4-3 shows the function of HALAOE # and LA-
HAOE # when used:in an 82350DT/enhanced con-
figuration (AMODE = 1). Table 4-4 shows the func-
tion of HALAOE# and LAHAOE # when used in ei-
ther an 82350 or 82350DT/buffered configuration
(AMODE =0). :

Table 4-3. Enhanced Implementation

. (AMODE=1)
‘ * Active during the
Signal Following Cycles
HALAOE# | DMA and Refresh Cycles
LAHAOE# | HOST Master, EISA Master, and
- ISA Master Cycles

Table 4-4. Butfered Implementation (AMODE = 0)
Active during the

Signal Following Cycles
HALAOE# | HOST Master, DMA, and Refresh
Cycles :
LAHAOE# | EISA Master, and ISA Master
Cycles

The remaining buffer control signals, LASAOE #,
SALAOE #, HALE #, LALE #, and SALE #, function
the same, regardless of the mode selected.

4.1.3 POSTED WRITES (PWEN+#)

To optimize the performance of memory write cy-
cles, the 82358DT will dynamically post write cycles
to the EISA/ISA bus. The host portion of the cycle is
terminated on the host bus by activating the rising

edge of ARDY (82350DT designs) or the falling edge
of HERDYO+# (82350 designs) after the latching of
host write data by the 82353 (82350DT design) and
the 82352 (82350 design) data buffers. The write
data is latched on the rising edge of HDSDLE1 #
during START # active. Posting of memory writes is
only performed if PWEN# is sampled active on the
rising edge of HCLKCPU at the start of the cycle that
requires posting. The 82358DT will only post host
memory write cycles to the EISA or ISA bus. The

- dynamic nature of PWEN # allows posting of specif-

ic cycles to be disabled (e.g., memory mapped 1/0
cycles). If PWEN # is sampled inactive at the start of
a memory cycle, that cycle will not be posted.

PWEN# can also be tied low if differentiating be-

tween which memory write cycles can and can not
be posted is not necessary. Figures 5-10, 5-11, and
5-1§ through 5-17 in the basic function timing sec--

- tion, section 5.0, show the posting of memory write
-cycles-in both. an, 82350 and an 82350DT system.

During back-to-back posted write cycles, the termi-
nation of the second posted write will not occur until
one BCLK after CMD# is driven inactive for the first
posted write cycle. This insures that the DATA hold
time of the first posted.write cycle is not violated.
Also during the second cycle of back-to-back posted
write cycles, HDSDLE1 # is driven active on the fall-
ing edge of BCLK during START #, and then inactive
on the rising’ edge of HCLKCPU at the end of
START#. ~

'If a posted write eycle is in progress, and the 82357

(ISP) arbiter requests the bus via DHOLD, the
82358DT will not drive HHOLD active to the CPU
until the actual EISA/ISA write cycle is complete
(even though ARDY or HERDYO# are returned ear-
lier). This prevents the ISP from giving the bus to
another master before the 82358DT has completed
the posted write cycle on the EISA/ISA bus, If after
this point, HHLDA is not returned active and another
memory write cycle is initiated, the 82358DT will not
post the write or any future writes (i.e. the initiated
cycle and all future cycles will be run as a non-post-
ed write) until DHOLD from the ISP has been re-

" turned low again.

4.1.4 BURST SUPPORT (HBE(1:0] #)

When selected for an 82350DT system environment
(SBMODE # =0), the 82358DT supports and runs
1486 type burst cycles as back-to-back cycles on the
EISA/ISA bus. The 82359 DRAM controller provides
the burst address and control, and the 82358DT pro-
vides the cycle and data size translations. Figure
5-12 in the basic function timing section, section 5.0,
shows an 80486 read burst transfer to an EISA
32-bit slave.
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To support burst transfers, the 82358DT requires
prior knowledge of the burst size. This is necessary
to insure that the 82358DT runs the correct number

of EISA/ISA cycles during the transfer. The EBC is

programmable for 2, 4, 8, or’ 16 doubleword burst
transfers. The number of doublewords to be- trans-
ferred is determined by the state of HBEO# and
HBE1# during power-up (refer to Table 4-1).
HBEO# and HBE1# are sampled on the rising edge
of SPWROK (refer to Figure 8-13), and used only
when the 82358DT is selected for use in 82350DT
systems (SBMODE # = 0). In Figure 4-4, an example
circuit is shown to drive HBE([1:0] # for a burst count
of four.

HBEO# and HBE1# are tri-stated when HHLDA is
driven inactive. If HHLDA is active during power-up,
HBEO# and HBE1 # are driven off of the rising edge
of SPWROK.

T 8235807
b2
. HBE1 #
HBEO#
74125
SPWROK
290380-E3
NOTE:

The 74125 is enabled only when SPWROK is low.

4.2 EISA/ISA Bus Cycle Types and

.Duration

Table 4-5 below shows the type of cycles the
82358DT runs on the EISA/ISA bus. Table 4-6
shows the number of BCLKS that occur for each

cycle type.
Table 4-5. Types of Cycles 82358DT

Runs on EISA/ISA Bus.
EISA
DMA ISA & EISA Only
Type A Default (Standard) memory | Burst
Type B Default (Standard) 1/0
Type C (Burst) | NOWS# memory
Compatible NOWS# I/0

Figure 4-4, Burst Count of Four

In Table 4-6, No Wait States refers to a standard
cycle that has been shortened by an ISA slave driv-
ing NOWS # active at the beginning of the transfer
(note: NOWS# can dynamically shorten the cycle
by one, two, or three BCLKs). Standard cycle refers
to an ISA cycle that has not been shorten with
NOWS # or extended with CHRDY, or an EISA cycle
that has not been extended with EXRDY. One wait
state applies when CHRDY or EXRDY is used to
extend the standard cycle by one BCLK. As an ex-
ample, an I1SA 8-bit standard memory read cycle will
run cycles lasting six BCLKs, or if NOWS# is sam-
pled active, it will run a no wait state cycte lasting
three, four, or five BCLKs, depending on when
NOWS # is driven active. As a note, if CHRDY and
NOWS # are active during the same cycle, CHRDY
will override NOWS #, and wait states will be added
to the standard cycle. ‘ ‘
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~..- Table 4-6. EISA/ISA/DMA Bus Cycles

NOTES: ’

~ Number of BCLKs per Cycle _ .
‘Slave Bus No One  Wait 7’ Burst Max.gnngfer
Operation Size | Walit ) Standard State |. € . Rate
(In Bits) State | Cycle Cycle . At 8.33 MHz
EISA Cycles(1)
MEMORY READ 32/16 NA 2. 3 1 | . 33.33 Mb/secl®)
MEMORY WRITE 32/16 NA 2 3 1. 33,33 Mb/sec()
1/0 READ 32/16 NA 2 3 NA - | .16.66 Mb/sec(6)
I/O WRITE 32/16 NA 2 3 NA 16.66 Mb/sec(®)
ISA Cycles()
MEMORY READ 16 2 3 4 NA | 833Mb/sec
MEMORY READ 8 3,4,5 6 7 NA 2.78 Mb/sec
MEMORY WRITE 16 2 3 4 NA 8.33 Mb/sec
MEMORY WRITE 8 3,45 6 7 NA 2.78 Mb/sec
I/0 READ 16 3 3 4 NA 5.56 Mb/sec
1/0 READ 8 3,45 6 7 NA 2.78 Mb/sec
I/0 WRITE 16 3 3 4 NA 5.56 Mb/sec
1/0 WRITE 8 3,45 6 7 NA 2.78 Mb/sec
INTA READ NA 'NA 6 NA NA NA
DMA Cycles(2,3,:4,5) N
COMPATIBLE ALL 8 8 10 NA 4.17 Mb/sect®)
TYPEA ALL 6 6 7 NA '5.56 Mb/sec(®)
TYPEB ALL 4 4 5 NA 8.33 Mb/sec(6)
TYPE C (BURST) - 32/16 3 3 4 1 33.33 Mb/sec(6)

1. The EISA and ISA slave cycles are measured from the falling edge of START # to the rising edge of CMD #.
2. The DMA cycles are measured from the BCLK edge that the LA address is valid to the BCLK edge that CMD # is driven

inactive.
3. DMA /0 devices can not add wait states. -

4. During DMA compatible cycles when CHRDY is sampled active, one wait state of two BCLK duration is added. When
EXRDY is sampled active, a wait state of one BCLK duration is added.

5. NOWS# driven active during DMA cycles has no effect on the cycle, except during the subsequent cycles of an assembly
or disassembly transfer, and only if the memory device is ISA. The cycles are shortened as indicated for ISA memory slaves.

6. Assumes 32-bit bus size.

4.3 82358DT Cycle Translation

The 82358DT automatically translates and broad-
casts cycles between the host, EISA, and ISA bus-
es, as required.

Tables 4-7 and 4-8 illustrate how the 82358DT de-
termines the type of master and slave involved in the
transfer. Table 4-9 illustrates the type of cycle or
cycles broadcasted, depending on the master/slave
combination.

82358DT CYCLE TRANSLATION AND
BROADCASTING ALGORITHM

A. The 82358DT determines the master type and
size (Host/EISA/ISA/DMA) as shown in Table 4-
7.

B. The 82358DT determines the slave type and size
(Host/EISA/ISA/DMA) as shown in Table 4-8.

C. The 82358DT broadcasts the required cycle
types depending on the master and slave combi-
nation (refer to Table 4-9). Assembly/disassem-
bly cycles are run according to the master/slave
size combination.
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Table 4-7. 82358DT Determines Bus Master Type -

HHLDA | REFRESH# | EXMASTER+# | MASTER16+# | EMSTR16# | MSBURST # | SIZE MASTER
0 1 1 1 1 1 32 | HOST(Y) -
1 0 1 1 X 1 ALL | REFRESH
1 1 0 1 1 1 32 |EISA
1 1 0 1 1 0 32 | EISA (Burst)
1 1 0 .1-0 (pulse) . 1 0 16 | EISA (Burst)@)
1 1 0 0 1 1 16 |EISA
1 1 0 0 1 Q 16 | EISA (Burst)
1 1 1 0 0 1 16 | ISA
1 1 1 1 1 1 ALL | DMA
1 1 1 1 1 0 ALL | DMA (Burst)

NOTES:

1. it is the systems designers responsmulnty to insure that a master located on the buffered bus (82358DT strapped for an
82358DT/buffered configuration) is part of the system bus arbitration scheme. The above condition assumes that the buff-
erad master is gaining access to the bus through the ISP’'s CPUMISS # input.

2. This applies to a downshifting master. When downshifting from a 32- to 16-bit EISA burst bus master, the bus master
must drive MASTER16# active during START# for each cycle that it generates.

Table 4-8. 82358DT Determines Slave Type

HLOCMEM# | HLOCIO# | EX32# | EX16# | M16# | 1016# | Size Slave
0 X 1), (3) 1 X X. 32 | HOST MEMORY
X 0 1, (3) 1 X X(1) 32 HOST I70
1 1 0 X X X . 32 EISA
1 1 1 0 X X 16 EISA
1 1 1 1 0 X 16 ISA MEMORY
1 1 1 1 X 0 16 ISA 170 '
1 1 1 1 1 X 8 | ISAMEMORY
1 1 1 1 X 1 8 | ISA/EISAI/0®)

NOTES:

X = Signal not decoded.

1. During EISA master accesses to Host slaves, the 82358DT, drives EX32+# active. During ISA master accesses to Host
slaves, the 82358DT drives I016+# active if HLOCIO# is active.

2. The 82358DT will not generate EISA cycles during ISA master to 8-bit EISA memory slaves.

3. If EX32# is driven active during an ISA master cycle to a host slave, the 82358DT will generate an EISA cycle and
reference the data swap control signals to START# and CMD#.

4. When determining slave type, the 82358DT also uses MIO#, HMIO#, IOWC# or IORC#, depending on the master type
(Host, EISA, ISA), to qualify the slave decode signals in Table 4-8.
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Table 4-9. 82358DT Determines Which-Cycles to Broadcast

MASTER/SLAVE COMBINATION
MASTER | SLAVE CYCLE BROADCASTED BY 82358DT
HOST HOST NO EISA or ISA CYCLE BROADCASTED
HOST EISA EISA CYCLE BROADCASTED
HOST ISA ISA and EISA CYCLES BROADCASTED
EISA HOST NO HOST or ISA CYCLE BROADCASTED
EISA .| EISA NO ISA CYCLE BROADCASTED
EISA ISA ISA CYCLE BROADCASTED
ISA HOST NO HOST CYCLE BROADCASTED, EISA CYCLE BROADCASTED IF HOST
DRIVES EX32+# ACTIVE
ISA EISA EISA CYCLE BROADCASTED .
ISA ISA EISA CYCLE BROADCASTED, EXCEPT ISA MASTER TO ISA MEMORY SLAVE
DMA - | ALL EISA AND ISA CYCLES BROADCASTED
NOTES:

1. In the above table:

EISA CYCLE BROADCASTED = BALE+#, SA[1:0], SBHE #, BE[3:0])#, M-I, W-R, LOCK # START, and CMD+#.
ISA CYCLE BROADCASTED = BALE#, SA[1:0], SBHE#, IORC#, IOWC#, MRDC#, MWTC#, SMRDC#, SMWTC#.
2. During a HALT or SHUTDOWN cycle, EISA and ISA cycles are not broadcasted.

4.4 Data Size Translation (Data
Buffer/Latch Swap Logic)

4.4.1 DATA BUFFER/LATCH SWAP LOGIC

The data swap logic provides the -assembly/disas-
sembly, copy up/copy down, re-drive, and latching
functions between the host and EISA/ISA buses. A
discrete representation of the data swap logic is
shown in Figure 4-5. A summary of the data swap
logic operations is shown in Table 4-10.

In an 82350, and an 82350DT/buffered environ-
ment, the data swap logic is implemented using an
EISA Bus Buffer (EBB) selected for data mode
(mode 0). The data swap logic is placed between
the EISA/ISA bus and the host bus as shown in Fig-
ures 4-6 and 4-7.

In an 82350DT/enhanced environment, the data
swap logic is implemented using two 82353 (ADP)
devices. The swap logic is positioned in this system
as shown in Figure 4-8.
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Figure 4-5. Discrete Representation of Data Swap Logic
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Figure 4-6. Data Swap Logic (82350 System)
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Figure 4-7. Data Swap Logic (82350DT System/Buffered Configuration)
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Figure 4-8. Data Swap Logic (82350DT System/Enhanced Configuration)

4.4.2 DATA SIZE TRANSLATION

Data size translation is performed by the 82358DT
when the master (in the case of a DMA cycle, this
would be the 1/0 device) and slave data bus sizes
do not match (e.g., 32-bit EISA master accessing a
16-bit ISA slave). During a data size translation, the
82358DT will perform one or more of the following
operations, depending on the master/slave data
size combination, master/slave type (Host/EISA/
ISA), transfer direction (read/write), and the number
of byte enables active: data assembly, data disas-
sembly, data copying (up or down), or data re-
drive.

The assembly/disassembly process occurs during
host, EISA, and DMA cycles where the masters data
size is greater than the slaves data size. For exam-
ple: if a 32-bit host master is performing a 32-bit read
cycle to an 8-bit ISA slave, the 82358DT will perform
four read cycles to assemble the data (refer to Fig-
ure 4- 9). The 82358DT will then transfer the data as
a single doubleword to the 32-bit host master during
the fourth cycle. For a 32-bit write cycle, the
82358DT will dissemble the doubleword by perform-
ing four write cycles to the slave. The number of
cycles run per transfer is a function of the number of
bytes requested (BE[3:0] #) and the master/slave
bus size combination. In the case of a DMA transfer,
this same example and concept would apply, how-
ever, a DMA device (I/0) would be designated as
the master device.
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During EISA master assembly/disassembly trans-
fers, cycle control is transferred from the master to
the 82358DT during the first cycle of the transfer
(refer to section 4.5). The master floats its START #,
BE[3:0] #, and data lines on the first falling edge of
BCLK after START# is negated. At the end of the
assembly or disassembly process, cycle control is
transferred back to the bus master; indicated by the
82358DT driving EX16# and EX32# active. An ad-
ditional BCLK is added at the end of the transfer to
allow the exchanging of cycle control to 6ccur. Dur-
ing DMA transfers, cycle control is maintained by the
82358DT through-out the entire cycle.

The copy function is enabled during data transfers
between byte lanes. For example, in the above host

master to 8-bit ISA slave accesses, the data is cop-_
ied up during the assembly operation and copied

down during the disassembly process. The copy-up
and copy-down operations are also used during
transfers ‘where assembly/disassembly is not re-
quired. Specifically, these transfers include EISA
master, ISA master, and DMA cycles where the
masters data size is smaller than the slaves data
size, and transfers between mismatched master/
slave combinations where only single bytes or words
are transferred. The number of bytes copied-up or
copied-down is a functioni of the number of bytes
requested (BE[3:0}#) and the master/slave bus
size combination. Figure 4-10 shows a host master
reading a signal word from a 16-bit EISA/ISA slave.

During EISA master cycles where data copying is
performed, cycle control is transferred from the mas-
ter to the 82358DT, except during transfers where
the masters data size is smalier than the slaves data
size (refer to section 4.5). During DMA transfers, cy-
cle control is maintained by the 82358DT through-
out the entire cycle.

The re-drive function is enahled when both the
master and slave are on the EISA/ISA bus, and the
master/slave data size combination is mismatched
(e.g., 32-bit EISA master accessing an B-bit ISA
slave). Specifically, re-drive will occur during EISA
master and DMA cycles (excluding DMA compatible
cycles) where the masters data size is greater than
the slaves data size, during EISA master cycles to

ISA slaves where the data size of the master and
slave are matched, and during DMA burst write cy-
cles to non-burst memory where the DMA devices
data size is less than the memory slaves data size.

During a re-drive cycle, the data is latched from the
EISA/ISA bus, and then driven back onto the appro-

- priate EISA/ISA byte lanes. During a read cycle, the

re-drive occurs after the necessary subcycles have
been completed and the read data has been assem-
bled. For example: during a 32-bit EISA master 32-
bit read from an 8-bit EISA slave, the data is assem-
bled in‘four cycles and then re-driven on the fourth
cycle (refer to Figure 4-11). During a write cycle, the
re-drive occurs after the write data from the master
has been latched, and before the data has been dis-
assembled. For example: during a 32-bit EISA mas-
ter 32-bit write' to an 8-bit EISA slave, in the first
cycle of the transfer, the 82358DT latches the write
data (DWORD) from the master and drives the first
byte back onto the lower byte lane of the EISA/ISA
bus. The 82358DT will re-drive the second, third,
and fourth byte on the second, third, and fourth cy-
cle of the transfer. The number of cycles run per
transfer is a function of the BE[3:0] # and the mas-
ter/slave bus size combination.

During EISA master cycles, the control of the cycle
is transferred from the EISA master to the 82358DT
before the data is re-driven onto the bus as dis-
cussed in section 4.5. During DMA transfers, cycle
control is maintained by the 82358DT through-out
the entire cycle.

During EISA master and DMA write cycles between
master and slave combinations on the EISA/ISA
bus, where only copying is required and no assembly
or disassembly is necessary (i.e., a one or two byte
transfer), the. 82358DT will treat this as a re-drive
cycle. For example: during a write transfer between
a 32-bit EISA master and a 16-bit EISA or ISA slave,
where the master is driving data on the upper two
byte lanes, (BE[3:0]# =0011), the 82358DT will
latch the data on byte lanes 2 and 3. The 82358DT
will then re-drive the data onto byte lanes 2 and 3
while copying the data down to byte lanes 0 and 1,
for latching by the slave device. This example is
shown in Figure 4-12.
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Buffer/Latch CYCLE 1
BYTE O
BYTE LANE O
Buffer/Latch
.BYTE 1
BYTE LANE 1
CYCLE 4 ,
Al Four Bytes Buffer/Latch
Transferred
BYTE 2
] BYTE LANE 2
Buffer/Latch CYCLE 4
BYTE 3
i BYTE LANE 3
200380-18
Figure 4-9. Assembly (Host 32-Bit Read from an 8-Bit EISA
or ISA Slave — BE[3:0] # = 0000)
Buffer/Latch
BYTE 0
Elj BYTE LANE O
XCVR
Buffer/Latch
BYTE 1
BYTE LANE 1
CYCLE 1
Buffer/Latch CYCLE 1
BYTE 2
BYTE LANE 2
XCVR
Buffer/Latch E j
BYTE 3
BYTE LANE 3
200380-19

Figure 4-10. Copy Function (Host 16-Bit Read from a 16-Bit EISA or ISA Slave — BE[3:0] # =0011)
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Figure 4-11. Re-Drive Function (32-Bit EISA Master Accessing an 8-Bit EISA

or ISA Slave — 32-Bit Read/BE[3:0] #

=0000)

Buffer/Latch

BYTE O

CYCLE 1

Buffer/Latch

BYTE 1

I XCVR I

BYTE LANE 0

CYCLE 1

BYTE 2

Butfer/Latch - ’

xc\E

Buffer/Latch
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BYTE LANE 2
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Figure 4-12. Copy with Re-Drive (32-Blt EISA Master Accessing a 16-Bit EISA

or ISA Slave — One Word Write/BE[3:0] #=
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The following table summarizes the data size translations (assembly, disassembly, re-drive, and copy func-
tions) for all possible master/slave combinations.

Table 4-10 Data s\nap Logic Operaﬂon

~

Master Type/Size

. Slave Type/Size '
or HOST | EISA EISA EISA ISA ISA
DMA Device Type/Size 32-Bit | 328t | 16Bit | &8t | 16-Bit | e-Bit
HOST 32-Bit s s A/D AD- | AD A/D
EISA 32-Bit s | s RA/D | RA/D | RA/D | RA/D
EISA 32 to 16-Bit (Downshift) s s | s;rap | RaD | RA/D | RAD
EISA 16-Bit scw | scw s | raD s RA/D
ISA 16-Bit - : scw | scw s | sc s sc
DMA Device 32-Bit - s S RA/D | RA/D' | RA/D | RA/D
DMA Device 16-Bit . scw | scw s RA/D s RA/D
DMA Device 8-Bit SCB1 ' 8CBt SCB1 s SCB1 S
DMA Device 32-Bit (Compatible) s s scB2 | sce2 | scB2 | scB2
DMA Device 16-Bit (Compatible) | SCW | Scw s scB2 | . s SCB2
DMA Device 8-Bit (Compatible) | SCB1 | SCBi scat s SCB1 s

NOTES:

S - Single Cycle (no assembly/disassembly or copying).

SC - Single Cycle (no assembly/disassembly, copying between byte lanes 0 and 1 if required). 16-bit ISA ‘masters are
required to perform data assembly/disassembly when accessing 8-bit slaves.

SCB1 - Single cycle with copy buffers enabled (SDCPYENO1#, 02#, or 03+#), as required by the size of the master and
slave, and number of byte enables driven active. The copy di rectlon is determined by the master/slave size combination and
read/write indicator.

SCB2 - Single cycle with copy buﬁers enabled (SDCPYENO1 # 02#, 03+, 13+), as required by the size of the master and
slave, and number of byte enables driven active. The copy dlrectlon is determined by the master/slave size combination and
read/write indicator.

SCW - Single cycle with word copy buffers enabled (SDCPYEN02# and 13+#), as required by the size of the master and
slave, and number of byte enables driven active. The copy direction is determined by the master/slave size combination and
read/write indicator. L

A/D - Assembly/disassembly as required by the byte enable combination. No re-driving of the EISA/ISA bus is required.
The direction of the data is determined by the master/slave bus location and the read/write indicator. If the transfer can be
done in one cycle (i.e., no assembly/disassembly required), the cycle will operate and run as a singlé cycle.

RA/D - Assembly/disassembly as required by the byte enable combination.-Re-driving of the EISA/ISA bus is required. The
direction of the data is determined: by the master/siave size combination and the read/write indicator.

S/RA/D - A 32-bit downshifting master will downshift to 16 bits and run single cycles only if the 16-bit slave can burst. if the
16-bit slave can not burst, assembly/disassembly cycles will be run.

4.5 EISA Master Back-Off During
Mismatched Data Size Transfers

During an EISA master transfer where the master,
and slave data size is mismatched (refer to Table 4- .

11), the EISA master is required to back-off the bus
on the first falling edge of BCLK after START # is
negated. The EISA master floats its START#,
BE[3:0] #, and data lines at this time. This allows the
82358DT to perform data size translation, if neces-
sary. The master must back-off the bus if a master/
slave data size mismatch is determined, regardiess
if data size translation is performed.

At the end of the data size translation or transfer,
cycle control is transferred back to the bus master;
indicated by -the 82358DT driving EX16# and

-EX32# active on the falling edge of BCLK, before

the rising edge of BCLK that the last CMD# is nega-
ted. An additional BCLK is added at the end of the
transfer to allow the exchanging of cycle control to
occeur.

Figure 4-13 shows a 32-bit EISA master accessing
(read or write) a 16-bit EISA slave. The first transfer
is a doubleword transfer (multiple cycles required),
followed by a single byte request (single cycle re-
quired).
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Table 4-11. EISA Master Data Size Mismatch

~ Master Type/Size Cycle Type Stave Size/Type
: ‘ : 32-Bit EISA 16-Bit EISA 16-Bit ISA 8- Bit1SA
. 32-BREISA - | .Non-Burst M MM,B MM,B MM,B
(no downshift capability | - Burst M X . X X
32-BitEISA | Non-Burst M MM,8 MM,B MM,B
(downshift capability) Burst M M X X
16-Bit EISA Non-Burst - ‘MM M MM,B MM,B
Burst MM M X X

M = Matched data size

MM = Mismatched data size
B = Master back-off required
X = Cycle will never occur

COPIN p TO y T y  y TO  TN o T y TY T T  Y y T  TY c TO  TOY T
e .

START# l I l I l l "
CMD§ | | | l id ) | I ‘
EX32¢ I I )Y ‘ I
EX16# l I b4 I . l
EISA Moster moy drive ©1SA Master may drive
STARTH, BE[3:0]#, ond START#, BE[3:0]¢4, ond
EISA Master Flgats of31:0} EISA Moster Fioats of31:0)
START#, BE[3:0)#, ’ START#, BE[3:0)#, :
ond 0{31:0] . and D[31:0] I Lo
290380-22

‘Figure 4-13. EISA Master Back-Otf
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4.6 Address Translations (Address
Buffer/Latch Logic)

The address buffer/lateh logic provides the address -

path between the host and EISA/ISA buses. A dis-
crete representation of the address logic i$ shown in
Figure 4-14. A summary of the drive and latch func-
tions is'shown in Table 4-12. .

In an 62350, and an 823500T/buﬂered system,
the address buffers are implemented using an EISA

.- Bus Buffer (EBB) selected for address mode (mode

3). The EBB's are used for address communication
between the LA, SA, and -host address buses. The
EBB is positioned as shown in Figures 4-6 and 4-7.

in an 82350DT/enhanced system, the address
buffers are also |mplemented usiig an EISA Bus
Buffer (EBB). However, in this system .the host ad-
dress lines (82359 SA[31:2)) are connected directly-
to the LA address bus, bypassing the EBB (rafer to’
Figure 4-2). - -

F544 (1)

bl ol i GND P~
7373 g

LA3t:24)#

== oD T

35%

I3 F4
290380-23

Figure 4-14. Discrete Representation of Address Buffer/Latch Logic
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The following table summarizes the drive and latch functions of the address buffer/latch logic.

Table 4-12. Address Drive/Latch Functions

Signal Cycle Ty

9 HOST Master EISA Master ISA Master DMA REFRESH
HALAOE# ACTIVE(1) INACTIVE INACTIVE ACTIVE ACTIVE
LASAOE # ACTIVE ACTIVE INACTIVE ACTIVE ACTIVE
SALAOE # INACTIVE INACTIVE ACTIVE INACTIVE INACTIVE
LAHAQOE # INACTIVE() ACTIVE ACTIVE INACTIVE INACTIVE
LALE # LC X X LO LO
HALE # LO LO LO LO Lo
SALE# LC LC LO LC LC

NOTES:

LC = Latch Closed: The latch is opened and then closed. On the rising edge of this signal, the address is latched.
LO = Latch Open: Latch is flow through for the entire cycle.
X = Don't care.
(1) When used in an 82350DT/enhanced system, this signal is inactive.
(2) When used in an 82350DT/enhanced system, this signal is active.

4.7 Byte Enable Translations
(BE[3:0] #, HBE[3:0] #, SAO0, SA1,
and SBHE #)

The BE[3:0] #, HBE[3:0) #, SA0Q, SA1, and SBHE #
are translated as shown in Table 4-13 and 4-14, Ta-
ble 4-13 shows a translation from an ISA cycle to an
EISA or host cycle. Table 4-14 shows a translation
from a host or EISA cycle to an ISA cycle.

Table 4-13. Byte Enable Translations

(ISA to EISA or HOST)
input Signals Output Signals
SBHE+# | SA1 | SA0 | HBE[3:0] # /BE[3:0] #
0 0 0 1100
0 0 1 1101
0 1 0 0011
0 1 1 0111
1 0 0 1110
1 0 1 ILLEGAL
1 1 0 ~ 1011
1 1 1 ILLEGAL
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Table 4-14. Byte Enable Translations

(HOST or EISA or ISA)
input Signals Output Signais
HBE([3:0] # or BE[3:0]# | SBHE+# | SA1 | SAD

1110 1 0 0
1101 0 0 1
1100 0 0 0
1011 1 1 0
1010 ILLEGAL
1001 0 0 1
1000 0 0 0
0111 0 1
0110 ILLEGAL
0101 ILLEGAL
0100 ILLEGAL
0011 0 1 0
0010 ILLEGAL
0001 0 0 1
0000 0 0 0
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4.8 HMI/O #, M-10, HW/R #, and W-R
Translations

The HMI/O#, M-I0, HW/R#, and W-R control sig-
nals are either inputs or outputs to the 82358DT,
depending on the master in control of the bus and
the system environment (i.e., 82350, 82350DT/buff-
ered, or 82350DT/enhanced). These signals. are
translated and driven as shown in Table 4-15
through 4-19. Table 4-15 summarizes the 82358DT
output buffer direction associated with these signals.

Tables 4-16 through 4-19 breaks this down even fur-

ther and shows which device or devices are respon-
sible for driving each signal, and how the 82358DT
translates them. Figures 4-15 through 4-17 show the
system signal interconnects associated with each
signal.

82358DT Qutput Buffer Direction Summary

82350, 82350DT/Butfered Environment
(AMODE =0)(V)

Table 4-16 shows the relationship between HM/IO #
and M-IO in both an 82350, and an 82350DT/buff-
ered system environment, -

Table 4-17 shows the relationship between HW/R #
and W-R in both an 82350, and an 82350DT/buff-
ered system environment.

Figure 4-15 shows how HM/IO#, M-I0, HW/R#,
and W-R interconnect in an 82350 system.

Figure 4-16 shows how HM/IO#, M-IO, HW/R#,
and W-R interconnect in an 82350DT/buffered sys-

tem.

Table 4-15. 82358DT Output Butfer Direction Summary

: Signal Direction’
Signal Bus Master y ‘
AMODE = 0(1): AMODE = 1(2)
HM/IO# CPU input input
DMA/Refresh output float
EISA float float
ISA float float
HW/R# ‘ CPU input input
DMA/Refresh input input
EISA output float
ISA output fioat
M-I0 CPU input input
DMA/Refresh input output
EISA input input
ISA output output
W-R CPU output float
DMA/Refresh output float
EISA input input
ISA output output

NOTES:

1. AMODE =0 = buffered configuration (82350 and 82350DT/buffered Systems)
2. AMODE=1 = enhanced configuration (82350DT/enhanced Systems)
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Table 4-16. HM/I0 # and M-10 System Relationship

Signal Bus Master 82358DT Signal Direction Device Driving HM-10 #
HM/IO# Host Input host master(2)
DMA Output 82358DT
EISA Float EBB = M-0()
ISA Float EBB = M-I0©)
Signal Bus Master 82358DT Signal Direction Device Driving M-10
M-10 Host input ' EBB = HM/IO#)
DMA Input EBB = HM/IO#(4)
EISA Input EISA Master
ISA Output 82358DT = JIORC# and IOWC #(5)
NOTES:

1. AMODE =0 =’ Buffer Mode (82350, and 82350DT/Buffered Systems)
2. In a 82350 system, the CPU drives HM/IO+#. In an 82350DT system, the 82359 DRAM controller drives HM/IO #

3. M-10 is propagated through the EBB and driven as HM/IO#. For ISA master cycles, the 823580T translates IORC# and

IOWC#, and outputs them as M-I0.
4. HM/IO# is propagated through the EBB and driven as M/IO
5. The 82358DT translates IORC# and IOWC#, and outputs them as M-I0

Table 4-17. HW/R+# and W-R System Relationship

Signal Bus Master 82358DT Signal Direction Device Driving HW/R #
HW/R# Host Input Host Master

DMA Input 82357 (ISP)

EISA Output 82358DT = W-R(2)

ISA Output 82358DT = ISARWCMD®)
Signal Bus Master 82358DT Signal Direction Device Driving W-R
W-R Host Output 82358DT = HW/R# ()

DMA Output 82358DT = HW/R#(4)

EISA Input” EISA Master

ISA Output 82358DT = ISA RW CMD(5)

NOTES: v

1. AMODE=0 ='82350, and 82350DT/buffered Systems
2. W-R is propagated through the 82358DT and driven as HW/R #

3. The ISA read and write command signals (MRDC#, MWTC#, IORC#, IOWC#) are translated by the 82358DT and
driven as HW/R #

4. HW/R# is propagated through the 82358DT and driven as W-R

5. The ISA read and write command signals (MRDC#, MWTC#, IORC#, IOWC#) are translated by the 82358DT and
driven as W-R
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Figure 4-15. HM/10 #, M-10, HW/R #, and W-R System Interconnects (82350 Configuration)
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Figure 4-16. HM/I0 #, M-10, HW/R #, and W-R System Interconnects
(82350DT/butfered Configuration)

1-367




intel.

82358DT

82350DT/Enhanced HM/10# and M-I0 Transla-
tion (AMODE = 1)(1)

ment.

Table 4-18 shows the relationship between HM/IO #

and M-I0 in an 82350DT/enhanced system environ-

Table 4-19 shows the relationship between HW/R #
and W-R in an 82350DT/enhanced system environ-

Figure 4-17 shows how HM/IO#, M-IO, HW/R#,

ment. and W-R interconnect in an 82350DT/enhanced
system. .
Table 4-18. 82358DT HM/10# and M-10 System Relationship
Signal Bus Master 82358DT Signal Direction Device Driving HM-10 #
HM/IO # Host Input 82359
DMA Float )
EISA Float (3)
ISA Float (4)
Signal Bus Master 82358DT Signal Direction Device Driving M-10
M-10 Host Input 82359
DMA Output 82358DT
EISA Input EISA Master
ISA Output 82358DT(5)
NOTES:

1. AMODE=1 = 82350DT/enhanced Systems
2. The 82358DT drives M-IO high during DMA cycles. M-i0 is tied directly to the 82359's SM/IO+# input.
3. The current EISA Master drives M-IO during EISA master cycles. M-1O is tied directly to the 82359’s SM/IO# input.

4. The current ISA Master’s IORC# and IOWC# control signals are translated by the 82358DT and output as M-10. M-IO is
tied directly to the 82359's SM/IO # input.
5. The ISA master memory and 1/0 control signals (IORC# and IOWR #) are translated by the 82358DT and output as M-I0

Table 4-19. HW/R# and W-R System Relationship .

Signal Bus Master 82358DT Signal Direction Device Driving HW/R#
HW/R# Host Input 82358
DMA Input 82357 (I1SP)(6)
EISA Float EISA Master, EBB = W-R(2)
ISA Float 82358DT, EBB = W-R(3)
Signal Bus Master 82358DT Signal Direction Device Driving W-R
W-R Host Float 82359
DMA Float EBB = HW/R#(4)
EISA Input EISA Master
- ISA Output 82358DT(5)
NOTES:

1. AMODE=1 = 82350DT/Enhanced Systems

2. W-R is propagated through the EBB and driven as HW/R # for ISP accesses. W-R is tied directly to the 82359's SW/R#
input and used during host accesses.

3. The ISA read and write command signals (MRDC#, MWTC#, IORC#, IOWC#) are translated by the 82358DT and
driven directly to the 82359's SW/R+# and EBB inputs as W-R. W-R is propagated through the EBB as HW/R# for ISP
accesses.

4. HW/R# is propagated through the EBB and driven as W-R.

5. The ISA read and write command signals (MRDC#, MWTC#, IORC#, IOWC#) are translated by the 82358DT and
driven as W-R. .

6. HW/R is driven by the ISP, propagated through the 82358DT and driven as W-R. W-R is tied directly to the 82359's
SW/R# input and used during host accesses.
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Figure 4-17. HM/10+# and M-10 Interconnects (82350DT/Enhanced Configuration)

4.9 BCLK Stretching

The high or low time of BCLK is stretched as indicat-
ed by the following three events:

1) End of cycle during CMD # on the EISA bus when
HSTRETCH# is sampled active (refer to Figure
4-18). This results in extending the cycle by hold-
ing BCLK and CMD # low until HSTRETCH# has
been sampled inactive. After being sampled ac-
tive, HSTRETCH is sampled on every other
HCLKCPU rising edge for 386 systems (CLK1 in-
tervals) and every HCLKCPU rising edge for i486
systems, wuntl it is sampled inactive.
HSTRETCH# should not be driven active until
CMD # is driven active, and should not remain ac-
tive for more than 400ns. To prevent
HSTRETCH# from being driven active. while
CMD# is inactive, gate HSTRETCH# with
CMD# active. HSTRETCH# can be used to ex-
tend a cycle during EISA master and DMA/re-

fresh cycles to host slaves only. It is not recom-
mended to stretch BCLK during ISA master cy-
cles (including ISA master initiated refresh), as
ISA masters can be asynchronous to BCLK.

2) When a Host bus master is accessing an EISA or
ISA slave, the rising edge of BCLK is synchroniz-
ed to the falling edge of CMD# (refer to Figures
4-19, 4-21, and 4-22).

3) When an ISA master is accessing an EISA or
HOST slave (EISA translation performed), the ris-
ing edge of BCLK is synchronized to the falling
edge of CMD# (refer to Figures 4-20 through
4-22).

NOTE:
As a result of stretching BCLK under conditions two
and three above, BCLK may not have a falling
edge during the duration of START #. Events that
are synchronized to BCLK edges should be done
without regard to frequency or duty cycle.
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(CASE 1) EISA/ISA/DMA MASTER TO HOST SLAVE @1 81

Heikery 8 =
BCLK i i | H | . ZP—’d_ —1
£ G
START¥ ~ 1 | had
CMD§ 1 s MPPRE " —
. 7
HSTRETCH# 1 % i '-X_
. L WHEN HSTRETCH§ IS SAMPLED INACTIVE,
BCLK AND CWD# WILL THEN GO HIGH.
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200380-27

Figure 4-18. BCLK Stretching Caused by HSTRETCH #

(CASE 2) HOST MASTER TO EISA/ISA SLAVE
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sk [ ] (STRETCHING) 1 L L

IORC#, I0WC#

MRDC#, MWTC 1
(8-BIT SLAVE

MRDC#, MWTC
(16=BIT SLAVE
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290380-28

Figure 4-19. BCLK Stretching During Host Master to EISA/ISA Slave Cycles
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Figure 4-20. BCLK Stretching During ISA Master to EISA or HOST Siave Cycles !

i
Figures 4-21 and 4-22 illustrate the relationship of HCLKCPU and START # to BCLK as selated to.concitions
two and three above. Y |

E r
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T— BCLK SAMPLED AND STRETCHED BY EBC TO SYNCHRONIZE
THE RISING EDGE OF START# WITH BCLK'S RISING EDGE.
290380-30

Conditions 1, 2, and 3 above show all three possible cases of BCLK’s relationship to HCLKCPU.
Figure 4-21. BCLK Stretching 25 MHz 386 & 1486 CPUs
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HCLKCPU (1486)

HCLKCPU (388)

BCLK
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'
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]
]
.
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CMD#, MRDC#,
MWTC#

WITH BCLK'S RISING EDGE.

L BCLK SAMPLED BY EBC TO SYNCHRONIZE START#'S RISING EDGE

-31

Conditions 1, 2, 3, and 4 show all four possible cases of BCLK's relationship to HCLKCPU.

Figure 4-22. BCLK Stretching 33 MHz 386 & 1486 CPUs
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4.10 1/0 Recovery Support

The 82358DT automatically forces a minimum of .

one BCLK delay between back to back 8-bit and 16-
bit ISA 170 cycles originating on the host bus. The
delay is measured from the trailing edge of 1/0 com-
mand (IORC# or IOWC #) to the leading edge of the
next START #.

It a delay of greater than one BCLK is desired,
LIOWAIT can be asserted to provide a maximum de-
lay of 11 BCLKs for 8-bit /0 devices or three BCLKs
‘for 16-bit 1/0 devices. Delays in between the mini-
mum and maximum delay are controlled by the
deassertion of LIOWAIT #.

LIOWAIT # is sampled on the rising edge of the I/0
command strobe (IORC# or IOWC#). If LIOWAIT #
is sampled active, the START# signal of the next
cycle is delayed until LIOWAIT # is sampled inactive.

No delay is inserted for back to back 1/0 “sub-cy-
cles” generated as a result of byte assembly or dis-
assembly.

Figure 4-23 shows the general function of LIOW-
AIT #, standard one BCLK delay, and maximum de-
lay for a 16-bit ISA slave. Figure 4-24 shows the
maximum BCLK delay for an 8-bit ISA slave.

GENERAL CASE:
'owc# 1 ¥ ] ) [ ] )
1 ) 1
IORC# —e——( : : : : \—-e
[
LIOWAIT# "'_\I , = ¥ P' ' ' '
] l 1 [] 1 1 ]
START# = Loy K =\ o ¥
, —————tt . "T\\- . ” ,
MIN. 1/0 TIME ' ! ' ' 1 ) 1
IOWC# : 'r—l_nﬂ| . . : : :
IORC# ' ' . . .
! ! ! | ) ) '
LIOWAIT#  § % } ' . — ’
i | ]
1
START#  © E A . / : | '
' 1 [
] ] ' ] ] 1 ]
MAX. 1/0 TIME (16-BIT ISA SLAVE) o ' ' '
" lowes ! ' : r ' :
IORC# ¢ . 1 ™ \ et
. ) ] ' ! ' !
Lowait# T\ _L - M X :
[} [} ] ) ) 1
L 2 1 1 [} 1
see T Nt
. N I X
: . . . . , ' 200380-32
x = EBC Sampling Point

Figure 4-23. Maximum BCLK Delay for a 16-Bit ISA Slave
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Figure 4-24. Maximum BCLK Delay for an 8-Bit ISA Slave

4.11 Snoop Support

The 82358DT provides two signals (HSSTRB# and

QHSSTRB#) for the purpose of bus snooping.
HSSTRB# is used in 82350(386/82385) systems
and QHSSTRB# is used in 82350(i486) and
82350(386/82395) systems. In 82350DT systems,
bus snooping is provided by the 82358 DRAM con-
troller. Both HSSTRB# and QHSSTRB# are de-
fined as “No Connect” pins when used in an
82350DT system.

These signals indicate to a system cache controller
that a bus master is writing to system memory. They
are used by the cache controller to maintain data
coherency between system memory and cache
memory.

Figures 4-25 through 4-27 show the snoop strobe
timing for HOST, EISA, and DMA master cycles.
During DMA and EISA master non-burst cycles,
HSSTRB# and QHSSTRB# are generated for one
CLK1 duration after START # is driven inactive. For
additional basic function timing information, refer to
section 5.0.

HCLKCPU (486)

HCLKCPU (386)

HADS® H I ) N : H : :
Lo R I B B ) B D
QHSSTRW et e (i0H)
' ' o 200380-34

Figure 4-25. Host Master to Host Memory Timing
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Figure 4-26. EISA Master Burpt or DMA Burst Timing to Host Memory (25 MHz)
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Figure 4-27. EISA Master Burst or DMA Burst Timing to Host Memory (33 MHz2)
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4.12 Address Pipelining Support

Address pipelining is supported in 82350/386 sys-
tems only. In 82350/i486 and 82350DT system envi-
ronments, address pipelining is not used. Address
pipelining allows the next address and cycle defini-
tion signals to be placed on the bus prior to the com-
pletion of the current cycle. Pipelined address timing
reduces wait state requirements and allows the
EISA or ISA cycle to run as back-to-back cycles on
the EISA/ISA bus.

A Host Next Address (HNA#) output is provided to
indicate to the Host bus CPU that a new address
(A2-A31 and HBE([3:0]#), and cycle definition
(HW/R#, HD/C#, and HM/I0#) can be placed on
the bus. Specifically, HNA# is pulsed active for one
CLK1 period, indicating that the address has been
latched and can be changed.

Figure 4-28 shows a functional timing illustration of
HNA#. Refer to the host basic function timings, sec-
tion 5.2, for additional timing information.

HCLKCPU (386)

HNA#

'
START# : I

CMD#

HCLKCPU (386)

1 1 ' ' 1 1 ) l
' r Ll 1
1 [ I ¥ ' [] 1 [
1 t ] Ll
1 1 1 1 [ I 1 ] 1 ¥ [ ¢
+ ) 1 1 1 1 i ' 1 ] ) 1 1
1 b 1 l ' 1 ' 1 ¥ 1 1 )
HNA# ‘_—._—l—:—-l_:—l
1 b 1 ] 1] Ll 1 ] 1 1 1] 1
] ) 1 ' ] t 1 t [ 1 1 t 1
1 I 1 b ] b ' I 1 I 1 b 1
1] '
START# i | I 1 I ) 1 ) 1 J J 1
1 1 i 1 1 1 ] I 1
) 1 ) [} t 1 t 1 ] 1 1 ] '
1 ] 1 [l | ] t 1 ] 1 1 1 |
T T T L} L I ] T T T T
CMD' t 1 ¥ 1 I 1 | 1 l 1 ) 1 1
I ] I ' 1 T T T [ ) Ll '

290380-38

Figure 4-28. HNA # Timing
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4.13 Locked Cycle Support

The 82358DT provides lock cycle support by propa-
gating the CPU or host master HLOCK # signal to
the EISA bus as LOCK#. Locked cycles are run to
guarantee exclusive host master to EISA/ISA mem-
ory accesses during the time LOCK # is active.

If HLOCK # is sampled active on the rising edge of
HCLKCPU at the end of START#, LOCK will be
driven active. LOCK# will remain active until
HLOCK # is sampled inactive on the rising edge of
HCLKCPU, where START# is asserted, during an
unlocked pipelined cycle that was preceded by a
locked posted write cycle (refer to Figure 4-32), or
on the rising edge of HCLKCPU (at BLCK rising) that
HLOCK#, START #, and CMD# are sampled inac-
tive for subsequent uniocked pipelined and idle cy-
cles (refer to Figures 4-31 and 4-33). LOCK# will
remain active as long as HLOCK # is active.

NOTE:
Extra lock cycles will be generated under the fol-
lowing conditions: Condition 1 applies to any 82350
or 82358DT based system. Condition 2 applies to
82350/386 (with or without cache) based systems
only.

(1) During transfers where a posted write cycle di-
rectly precedes a locked cycle, the posted write
cycle will also be locked. In this case, HLOCK #
is driven active prior to or during the START #
signal corresponding to the posted write cycle.
As mentioned above, LOCK# is asserted if
HLOCK# is sampled active at the rising edge of
HCLKCPU at the end of START # (refer to Figure
4-29). )

(2) If the cycle following a locked cycle is pipelined,
the pipelined cycle will also be locked. The
82358DT runs host pipelined cycles as back-to-
back cycles on the EISA bus (i.e., there is no idle
time between the last CMD# and the next
START #).

During the pipelined cycle, the falling edge of
HLOCK# does not occur until after the falling
edge of START# (refer to Figure 4-30). To ne-
gate LOCK#, HLOCK # must be negated before
START # is driven low.

4.14 Halt, Flush, Write Back, Shutdown
Cycle Support

The 82358DT terminates halit, flush, and write back
cycles . by generating either HERDYO# and
HRDYO#, or ARDY, depending on the system envi-
ronment (82350 or 82350DT). These cycles are de-
coded as shown in Table 4-20. Figures 5-72 and
5-73 show a halt/flush/write back cycle sequence.

Table 4-20. Halt, Flush, Write Back Cycle Decode

CPU | HM/IO# | HD/C# | HW/R# | HBEO#
80386 1 -0 1 1
80486 0 0 1 1

NOTE:

Flush and Write Back cycles apply to 80486 systems only.

The 82358DT supports shutdown cycles by generat-
ing either HERDYO#, HRDYO#, RSTCPU, and
RST385 or ARDY, RSTCPU, and RST385, depend-
ing on the system environment (82350 or 82350DT).
A shutdown cycle is decoded as shown in Table 4-
21. Figures 5-72 and 5-73 show a shutdown cycle
sequence.

Table 4-21. Shutdown Cycle Decode

CPU | HW/10# | HD/C# | HW/R# | HBEO#
80386 1 -0 1 0
80486 0 0 1 0

NOTE:

EISA and ISA cycles are not generated during halt, flush,
write back, and shutdown cycles.

4.15 Slot Support

The slot support provided by the 82358DT includes
the generation of a latch enable signal (AENLE #)
used to control the latching of the slot specific AENX
(x- = slot number) signals during transfers. The
AENXx signals are used by slave devices to deter-
mine if they can respond to addresses and I/0 com-
mands on the bus. These signals are generated by
external logic and are latched on the rising edge of
AENLE# and remain latched until AENLE # is driv-
en active. Figure 4-34 shows the generation of

AENLE# by master type.
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Figure 4-29. Overlock Case 1 (82350 System used as Example)
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Figure 4-30. Overlock Case 2 (82350/386 System)
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Figure 4-31. Host Master Lock Cycle to EISA Slave (82350/386 Pipelined)
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Figure 4-32. Host Master Lock Cycle to EISA Slave
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Figure 4-33. Host Master Lock Cycle to EISA Slave (82350DT/386 or i486)

For ISA slave assembly, disassembly, or i486 burst
cycles, AENLE# will remain inactive for all subse-
quent cycles within the assembly/disassembly or
i486 burst process.

AENLE # is driven active (low) from the rising edge
of HHLDA and remains low as fong as HHLDA is
active (high). When transitioning from an EISA mas-
ter, ISA master, or DMA cycle to a CPU cycle,
AENLE # remains low until the falling edge of BCLK
during the START# that is caused by the CPU cy-
cle.

4.16 Clock Generation

The 82358DT generates BCLK, CLKKB, and the
82358DT internal CLKt1 (EBC_CLK1) from
HCLKCPU input. EBC__CLK1’s relationship to
HCLKCPU in an 80386 system and i486 system is
shown in Figure 4-35.

START# = /

CMD# V=
BALE

AENLE# —_ -L

AENLE® ]

AENLE#
HHLDA

EISA MEMORY or EISA 1/0

SLAVE CYCLE CPU MASTER
ONLY

ISA 1/0 or ISA MEMORY

SLAVE CYCLE

} EISA/ISA/DMA MASTER

290380-42

Figure 4-34. AENLE # Timing Diagram
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Figure 4-35. EBC__CLK1 and HCLKCPU Relationship

4.17 Bus Cycle Definition (HD/C #,
HMI/O #, and HW/R)

The EBC decodes HMI/O#, HD/C+#, HW/R#, and
HBEO# as shown in Table 4-22 to determine the

type of bus cycie being performed.
Table 4-22, Cycie Definition (HD/C #)

HM/10# |HD/C# |HW/R+#| Bus Cycle Initiated

0 0 0 Interrupt Acknowledge

0 0 1 Halt/Shutdown(1.2)

0 1 0 170 Read

0 1 1 1/0 Write

1 0 0 Code Read

1 0 1 Reserved(1.2)

1 1 0 Memory Read

1 1 1 Memory Write
NOTES:

1. In an 80386 system environment, the Halt/Shutdown cy-
cle bus definition is (101), and bus definition (001) is re-
served. In an 80486 system environment, Halt and Shut-
down are defined as shown in the above table.

2. The 82358DT samples HBEO# at the start of a hailt/
shutdown cycle to determine if the cycle is a halt or shut-
down cycle.

Halt
HBEO# =1

Shutdown
HBEO# =0

5.0 CYCLE TYPES (BASIC FUNCTION
WAVEFORMS)

The following section provides the basic function
timings associated with the 82358DT. The timing
waveforms are broken down into six different cate-
gories: (category 1) 82350 host cycles, (category 2)
82350DT host cycles, (category 3) EISA master cy-
cles, (category 4) ISA master cycles, (category 5)
DMA cycles, and (category 6) miscellaneous or spe-
cial cycles.

5.1 Guide Lines When Reading the
Basic Function Waveforms

When reading the basic function timing waveforms,
use the following as a guide line:

(1) The basic function timing waveforms, 5-1
through 5-57 and 5-72 through 5-77, are test sim-
ulations. These simulations do not include any
valid delays, float delays, or propagation delays
normally associated with the 82358DT'’s outputs
(i.e., the transition of an output will occur concur-
rently with the specific edge of the clock or signal
from which this output is caused).

The inputs to the 82358DT are generated to
guarantee set-up and hold times. In some cases
the input signal may be active or valid through-
out the entire diagram (e.g., MASTER16 # during
ISA master cycles). And in some cases, the input

~ may just surround the specific clock edge from
which the input is sampled (e.g., HADS# sur-
rounds the falling edge of EBC_CLK1 during
82350 host master cycles).

(2) The CLK1 signal represented in all six categories
of the timings is the internal CLK1 of the
82358DT (EBC_CLK1). The relationship of
EBC__CLK1 to HCLKCPU (386 and i486) is
shown in Figure 4-35.

(3) Some of the signals have been bused or com-
bined together. There are three different meth-
ods for busing (type “a”, type “b”, and type “c”).

Type “a” signal name[value:value]-When
reading a type“a” bused signal, the following ex-
ample can be used: BE[3:0] # is a bused version
of BE3#, BE2+#, BE1#, and BEO#. In a timing, a
value of 0001 associated with BE[3:0] # is read
from left to right starting with BE3# (e,
BE3# =0, BE2# =0, BE1# =0, and BEO# =1).
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Type “b” signal name, signal name-When
reading a type “b” bused signal, the following
example can be used: WR,MIO is a bused ver-
sion of the EISA signals W-R and M-1O. In a tim-
ing, a value of 01 associated with WR,MIO is
read from left to right starting with W-R (i.e.,
W-R=0 and M-I0=1).

Type “c” signal name[signal identifier:signal
identifier] -When reading a type “c” bused sig-
nal, the following example can be used:
HLOC[M:IO] is a bused version of HLOCMEM#
and HLOCIO#. In a timing, a value of 01 associ-
ated with HLOC[M:1O] is read from left to right
starting with HLOCMEM# (i.e. HLOCMEM# =0
and HLOCIO # = 1).

(4) AMODE=0 for all of the basic function wave-
forms. )

5.2 82350 Host Master Cycles

It the Host, EISA, and ISA buses are not currently
owned by a bus master, the host CPU has defauit
access (i.e. access is automatic and it is not neces-
sary to gain access through .the system arbiter
[ISP]). However, if the bus is currently owned by a
master, the host CPU must gain access to the EISA/
ISA bus through the ISP. This is done via the ISP’s
CPUMISS # line.

1The beginning of an 82350 host cycle starts when
the 386 or i486 drives HADS # active, indicating that
the address, HBE[3:0]#, HM/IO#, HW/R#, and
HD/C# are valid on the host bus. The 82358DT
then samples HLOCMEM# and HLOCIO # to deter-
mine if the host cycle needs to be forwarded to the
EISA/ISA bus.

2if the host master cycle is a memory cycle and
HLOCMEM # is sampled inactive, or the host master
cycle is an I/0 cycle and HLOCIO# is sampled inac-
tive, the 82358DT will generate the EISA/ISA com-
mand signals and Host Next Address (HNA#).
HNA# is driven active for one EBC__CLK?1 period to

support 386 pipelining (refer to section 4.12). At the
end of the cycle on the EISA/ISA bus, the 82358DT
will drive HERDYO# active, foliowed an
EBC_CLK1 later, by HRDYO#, indicating to the
host CPU that the transfer is complete. The
82358DT provides all the data swap control if data
size translation is necessary. The 82358DT deter-
mines if data size translation is necessary by sam-
pling the slave and master decode signals at the
start of the transfer (refer to section 4.3).

Any host cycle to the EISA/ISA bus can be extend-
ed by driving either EXRDY (EISA slave) or CHRDY
(ISA slave) low. The number of wait states added
depends on how long EXRDY or CHRDY. are held
low (refer to Table 4-6).

If a posted memory write cycle is indicated (PWEN #
active), the 82358DT will terminate the cycle on the
host bus by driving HERDYO # active after the host
data has been latched on the rising edge of
HDSDLE1#. The 82358DT will then complete the
cycle on the EISA/ISA bus. For additional informa-.
tion, refer to section 4.1.3.

NOTES:

(1) The 82358DT controls the propagation of the
HA[31:2] address through the address buffers onto
the LA[31:2] and SA[19:2] buses. The 82358DT
also translates the HBE[3:0] # lines to SAQ, SA1,
SBHE #, and BE[3:0]#, and HW/R# to W-R. MI/O
is propagated to the EISA bus along with the ad-
dress lines.

(2) If the cycle is directed to an EISA. slave, only
the EISA command signals: will be generated
(START# and CMD+#). If the cycle is directed to an
ISA slave, both the EISA command signals and the
ISA command signals (IORC#, IOWC#, MRDC#,
and MWTC#, depending on the slave type, will be
generated. Please refer to Table 4-9.
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Figure 5-1. Host Master to Host Memory Slave Standard Write Cycle-Four Byte Transfer
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Figure 5-2. Host Master to 32-Bit EISA Slave Memory/IO Read,
Memory/10 Write Standard Cycles-Four Byte Transfers
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Figure 5-3. Host Master to 32-Bit EISA Memory Slave Standard Read
Followed by a Pipelined Write Cycle-Four Byte Transfers
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Figure 5-4. Host Master to 32-Bit EISA Memory Slave Locked Read
Followed by a Locked Write Cycle-Four Byte Transfers
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Figure 5-5. Host Master to 16-Bit EISA Memory Slave Disassembly Write Cycle-Three Byte Transfer
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Figure 5-6. Host Master to 16-Bit EISA Memory Slave Assembly Read Cycle-Four Byte Transfer
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Figure 5-7. Host Master to 16-Bit ISA Memory Slave Assembly Read Cycle-Four Byte Transfer
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Figure 5-8. Host Master to 8-Bit ISA Slave, Memory Read
Followed by a Pipelined 1/0 Read Cycle-One Byte Transfer
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Figure 5-9. Host Master to 8-Bit ISA Memory Slave Assembly Read Cycle-Four Byte Transfer
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Figure 5-10. Host Master to 32-Bit EISA Slave Back-to-Back Posted Write Cycles-Four Byte Transfers
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Figure 5-11. Host Master to 8-Bit ISA Memory Slave Posted Write Cycle
with HHOLD interlock-Four Byte Transfers

1-393




intel.

82358DT

5.3 82350DT Host Master Cycles

If the EISA/ISA bus is not currently owned by a
DMA, EISA, or ISA master, the host CPU has detault
access (i.e., access is automatic and it is not neces-
sary to gain access through the system arbiter (ISP).
However, if the bus is currently owned by a DMA,
EISA, or ISA master, the host CPU must gain access
to the EISA/ISA bus through the ISP. This is done
via the ISP’s CPUMISS # tine.

1The beginning of an 82350DT host cycle starts with
. the 82359 DRAM controller driving AS # active, indi-
cating that the address is valid on the EISA/ISA bus
and HM/10#, HW/R#, HD/C#, and HBE[3:0]#
are valid on the host bus. The 82358DT then sam-
ples HLOCMEM# and HLOCIO # to determine if the
host cycle needs to be forwarded to the EISA/ISA
bus. 2if the host master cycle is a memory cycle and
HLOCMEM# is sampled inactive, or the host master
cycle is an I/0 cycle and HLOCIO # is sampled inac-
tive, the 82358DT will drive ARDY low and generate
the EISA/ISA command signals. SARDY will remain
inactive until the end of the cycle, indicating to the
82359 that the transfer is complete. The 82359 will
then drive AS# inactive. The 82358DT provides all
the data swap control if data size translation is nec-
essary. The 82358DT determines if data size trans-
lation is necessary by sampling the slave and master
decode signals at the start of the transfer (refer to
section 4.3).

Any host cycle to the EISA/ISA bus can be extend-
ed by driving either EXRDY (EISA slave) or CHRDY
(ISA slave) low. The number of wait states added
depends on how long EXRDY or CHRDY are held
low (refer to Table 4-6).

If an 1486 burst cycle is to be run, the 82359 will
drive HBURST # active at the start of the cycie and
maintain its active level until the end of the cycle.
The 82358DT, upon sampling HBURST # active, will
generate a fixed number of additional EISA/ISA
burst cycles (burst count - 1). The 82358DT deter-
mines the size of the host burst cycle by the value
placed on HBEO# and HBE1 # at the time of power-
up (refer to section 4.1.4).

If a posted memory write cycle is indicated (PWEN #
active), the 82358DT will terminate the cycle on the
host bus by driving ARDY active after the host data
has been latched on the rising edge of HDSDLE1 #.
The 82358DT will then complete the cycle on the
EISA/ISA bus. Refer to section 4.1.3 for additional
information regarding posting of memory writes.

NOTES:

(1) In an 82350DT/enhanced configuration, the
82358DT controls the propagation of the HA[31:2]
address through the address buffers onto the
SA[19:2] and ISP address buses. The 82358DT
also translates the HBE[3:0] # lines to SAQ, SAt,
SBHE#, and BE[3:0]#. The LA[31:2] address,
W-R, and M-IO signals are tied directly to the
82359 DRAM controller, bypassing the address
buffers.

In ‘an 82350DT/buffered configuration, the
82358DT controls the propagation of the HA[31:2]
address through the address buffers, onto the
LA[31:2] and SA[19:2] buses. The 82358DT also
translates the HBE[3:0]1# lines to SAO, SAf,
SBHE#, and BE[3:0]#, and HW/R# signal to
W-R. HM/IO # is propagated to the EISA bus along
with address fines.

(2) If the cycle is directed at an EISA slave, only
the EISA command signals will be generated
(START# and CMD#). If the cycle is directed at an
ISA slave, both the EISA command signals and the
ISA command sngnals (IORC#, IOWC#, MRDC#,
or MWTC#, dependmg on the slave type) will be
generated. Please refer to Table 4-9.

(3) ARDY will remain inactive until the transfer is
complete, except in the following cases: For posted
memory write cycles and the first cycle of an i486
burst read, ARDY is driven active prior to the com-
pletion of the cycle on the EISA/ISA bus. For sub-
sequent 486 burst read cycles, the last rising edge
of SDVLD is used to indicate to 82359 DRAM con-
troller that the transfer is complete. SDVLD is also
used by the 82353 (ADP) to indicate that valid read
data is setup to its internal latches and can be fro-
zen.
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Figure 5-12. Host Master to 32-Bit EISA Memory Slave i486 CPU
Read Burst Cycle-Sixteen Byte Transfer
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Figure 5-13. Host Master to 32-Bit EISA Memory Slave Standard Read Cycle-Four Byte Transfer
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Figure 5-14. Host Master to 32-Bit EISA Memory Slave Standard Write Cycle-Four Byte Transfer
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Figure 5-15. Host Master to 32-Bit EISA Memory Slave Posted Write Cycles
with HHOLD Interlock-Four Byte Transfers
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Figure 5-16. Host Master to 32-Bit EISA Memory Slave
Back-to-Back Posted Write Cycle-Four Byte Transfers
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Figure 5-17. Host Master to 16-Bit EISA and 8-Bit EISA/ISA Slave Back-to-Back
Posted Memory Write Cycle-Four Byte Followed by a Two-Byte Transfer
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Figure 5-18. Host Master to 16-Bit ISA Memory Slave 1486 CPU Burst Read Cycle-Eight Byte Transfer
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5.4 EISA Master Cycles

The EISA master gains control of the bus by assert-
ing its master request line (MREQx) to the system
arbiter (82357/ISP). After sampling the EISA mas-
ters MREQXx line active, the ISP, if the bus is current-
ly available and the EISA master has highest priority,
drives the EISA masters comresponding master ac-
knowledge (MACKx) signal active. The EISA master
then starts the cycle on the EISA bus by driving the
address, M-10, and W-R signals.

1The beginning of a cycle starts with the EISA bus
master driving a valid address onto the LA[31:2] bus
and asserting BE[3:0] #, M-10, and W-R, indicating
the cycle type (memory or 1/0, read or write). 2The
82358DT controls the propagation of the LA[31:2]
address through the address buffers onto the
HA[31:2) and SA[19:2] buses, translates the
BE[3:0]# lines to SAO0, SA1, SBHE#, and
HBE[3:0] #, and translates W-R to HW/R#. At this
time, the EISA master may also assert MASTER16#
if it is a 16-Bit EISA master.

3After decoding the address as its own, the memory
or I/0 slave asserts the appropriate signals to indi-
cate the type of slave and whether or not it can per-
form any special timings (e.g., Burst).

The EISA master then asserts START # to indicate
the start of the current cycle. The 82358DT samples
the slave decode signals (HLOCMEM#, HLOCIO #,
EX16#, EX32#, M16#, and |O16+#) at the end of
START # to determine the slave size and type. 4The
82358DT uses this information to determine if ISA
cycles need to be generated and whether data size
translation is necessary.

The 82358DT asserts CMD# simultaneously with
the negation of START # to control the data transfer
to or from the slave. The master may also assert
MSBURST# at this time if the master supports
bursting and the. slave has driven SLBURST# ac-
tive. CMD# will remain active until the end of the
cycle. |f the slave device is an ISA device, the
82358DT will also assert one of the ISA command
signals (IORC#, IOWC#, MRDC#, or MWTC#)
during CMD#, depending on the slave type.

For EISA/ISA read cycles, the read data is setup
and held to the same rising edge of BCLK that
CMD# is negated. For EISA/ISA write cycles and
the first cycle of a EISA burst write cycle, the master
drives the write data valid prior to the falling edge of
CMD# and holds it until the falling edge of BCLK
after CMD # is negated. For EISA burst read cycles,
the read data is setup and held to every rising edge
of BCLK after the rising edge of BCLK that START #
is negated until the burst cycle is complete
(MSBURST # negated). For subsequent EISA write
burst cycles, the master drives the valid data from

the rising edge of BCLK after START # is negated
and holds it valid until the next rising edge of BCLK,
continuing this process from clock to clock until the
burst is complete (MSBURST # negated).

Wait states can be added by the slave device either
by negating EXRDY (EISA/host slaves) or CHRDY
(ISA slaves). The 82358DT samples both EXRDY
and CHRDY during EISA master cycles and will
lengthen the cycle by hoiding CMD # and/or the ISA
command signals active until after EXRDY and
CHRDY are sampled active. A host slave cycle may
also be extended by driving HSTRETCH# low. The
cycle will be extended until HSTRETCH # is driven
inactive (refer to section 4.9).

NOTES:

(1) For EISA non-burst cycles and the first cycle of
a burst, the EISA master holds the address,
BE[3:0]#, and cycle definition signals active until
the falling edge of BCLK after CMD# is asserted.
For subsequent burst transfers, the address signals
change on every falling edge of BCLK after
START# is negated, until the end of the burst. If
wait states are added (EXRDY negated), the ad-
dress signals will not change until EXRDY is negat-
ed

(2) in the case of an 82350DT/enhanced configura-
tion, the LA address lines, M-1O, and W-R lines are
tied directly to the 82359 (refer to section 4.1.2.2).

(3) An EISA siave will assert either EX16# (indicat-

"ing 16-bit EISA memory or 1/0), or EX32+# (indicat-

ing 32-bit EISA memory or 1/0), depending on its
data bus size. The EISA memory slave will also as-
sert SLBURST# if it is capable of supporting EISA
burst cycles. If the slave device is 8-bits, neither
EX16# nor EX32+# will be asserted.

An ISA slave will assert either M16# (indicating 16-
bit ISA memory), or IO16# (indicating 16-bit 170).
The ISA slave will also assert NOWS # if no wait
state cycles are supported. If the slave device is 8-
bits, neither M16# nor I016# will be asserted.

A host stave will assert either HLOCMEM# (indi-
cating 32-bit host memory), or HLOCIO# (indicat-
ing 32-bit host 1/0). In either case, the 82358DT
will assert EX32+# indicating to the EISA master
that the host slave is 32-bits and can support EISA
cycles.

Refer to section 4.3 for additional information re-
garding slave/master decode.

(4) If data size translation is required, the master
must back-off the bus by floating its data lines,
BE[3:0] # lines, and START# signal to allow the
82358DT to generate any subcycles that may need
to be generated (refer to section 4.5). At the end of
the transfer, the 82358DT gives cycle control back
to the master by asserting EX16# and EX32#, in-
dicating to the master that it now has control of the
cycle and that cycle translation is complete.
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Figure 5-19. 32-Bit EISA Master to Host |/0 Slave Read Foliowed by a Write Cycle
with One Walt State-Three Byte Followed by One Byte Transfer
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Figure 5-20. 32-Bit EISA Master to Host Memory Slave Write Followed
by a Read Cycle with One Wait State-Two Byte Transfers
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Figure 5-21. 32-Bit EISA Master to Host Memory Slave Burst Write Cycle with One Walit State
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Figure 5-22. 32-Bit EISA Master to 32-Bit EISA Slave I/0 Write with One Walit State
Foliowed by a Memory Read Cycle-Two Byte and Four Byte Transfers
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Figure 5-23. 32-Bit EISA Master to 32-Bit EISA Memory Slave Burst Read Cycle with One Wait State
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Figure 5-24. 32-Bit EISA Master to 16-Bit EISA Memory Slave Burst
Back-Off Write Disassembly Cycle-Four Byte Transfer
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Figure 5-25. 32-Bit EISA Master to 16-Bit EISA Memory Slave Downshift Burst Write Cycle
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Figure 5-26. 32-Bit EISA to 16-Bit EISA I/0 Read Assembly Cycie-Four Byte Transfer
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Figure 5-27. 32-Bit EISA Master to 16-Bit EISA Memory Slave Standard Write Cycle-One Byte Transfer
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Figure 5-28. 32-Bit EISA Master to 16-Bit EISA Memory Slave Assembly Read Followed by a
Disassembly Write Cycle with One Wait State-Four Byte Followed by Three Byte Transfer
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Flgufe 5-29. 32-Bit EISA Master to 16-Bit ISA 1/0 Slave Standard Read
Followed by a Write Cycie-One Byte Transfers
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Figure 5-30. 32-Bit EISA Master to 16-Bit ISA I/0 Slave Write Disassembly
with One Wait State Cycle-Three Byte Transfer
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Figure 5-31. 32-Bit EISA Master to 8-Bit ISA Memory Slave
NOWS # Disassembly Write Cycle-Four Byte Transfer
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Figure 5-32. 32-Bit EISA Master to 8-Bit ISA I/0 Slave NOWS # Standard Read Cycle-One Byte Transfer
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Figure 5-33. 16-Bit EISA Master to 32-Bit EISA Slave Read Cycle
with One Wait State-Two Byte Transfer
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Figure 5-34. 16-Bit EISA Master to 32-Bit EISA Memory Burst Slave Read Cycle with One Wait State
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Figure 5-35. 16-Bit EISA Master to 16-Bit EISA Memory Slave Burst Write Cycle with One Wait State
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Figure 5-36. 16-Bit EISA Master to 16-Bit ISA 1/0 Slave Standard Read Cycle-Two Byte Transfer
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Figure 5-37. 16-Bit EISA Master to 16-Bit ISA Memory Siave Standard Write Cycle-Two Byte Transfer
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Figure 5-38. 16-Bit EISA Master to 8-Bit ISA Memory Slave Disassembly Write Cycle-Two Byte Transfer
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5.5 ISA Master Cycles

1ISA masters gain access to the bus through a cas-
caded.DMA channel. The ISA master asserts its ISA
master request line. (DREQx) to the system arbiter
(82357/ISP). In sampling the ISA masters DREQx
line active, the ISP, if the bus is currently available
and the ISA master currently has highest priority,
drives the ISA masters corresponding ISA master
acknowledge (DACKXx) signal active. Upon sampling
the DACKXx line active, the ISA master starts the cy-
cle.

The beginning of cycle starts with the ISA bus mas-
ter driving MASTER16# active to indicate to the
82358DT its 16-bit master status. 2A BCLK later the
ISA master places a valid address on the SA[19:0],
LA[23:17], and SBHE # lines.

3After decoding the address as its own, the memory
or 1/0 slave asserts the appropriate signals to indi-
cate its slave type.

The ISA master then asserts one of the cycle control
signais MRDC #, MWTC #, IORC#, or IOWC#, de-
pending on the transfer (memory or 1/0). 4The
82358DT will automatically translate the ISA cycle to
an EISA cycle (START#, CMD#, M-10, and W-R),
except in the case of an ISA master to an ISA mem-
ory slave or an ISA master to a host slave that does
not assert EX32#. If the slave device is decoded as
a 32-bit host or EISA slave, the 82358DT will per-
form data copying, if necessary (refer to Table 4-10).

The corresponding ISA cycle control signal
(MRDC#, MWTC#, IORC#, or IOWC#) and EISA
CMD# (if an EISA cycle is broadcasted) will remain
active until the end of the cycle.

Wait states can be added by the slave device either
by negating EXRDY (EISA/host slaves) or CHRDY
(ISA slaves). The 82358DT samples EXRDY during
ISA master cycles and translates it to CHRDY. Note:
It is not recommended to use HSTRETCH# to add
wait states to an ISA master cycle, as HSTRETCH #
stretches BCLK and an ISA master could be asyn-
chronous to BCLK.

If the ISA master must run Refresh cycles before it
relinquishes the bus, it floats the address lines and
cycle control signals and asserts REFRESH # to the
ISP and 82358DT. The ISP generates the address
and the 82358DT generates the cycle control sig-
nals. The 82358DT broadcasts both EISA and ISA

cycles during a refresh. The ISA master must then
wait one BCLK period after MRDC # is negated be-
fore floating refresh and driving the address lines
and.cycle control signals.

NOTES:
(1) An ISP’'s DMA channel must be programmed for
cascade mode in order for a 16-bit ISA master to
gain access to the EISA/ISA bus. ISA masters use
the DREQx and DACKx lines as their master re-

. quest and master acknowledge signals (refer to the

'

ISP data sheet).

(2) Some ISA masters may drive a valid address on
the SA[19:0], LA[23:17], and SBHE # lines simulta-
neously with MASTER16#.

The 82358DT controls the propagation of the
SAI[19:2] address through the address buffers onto
the LA and HA buses. The 82358DT translates the
SBHE#, SAQ, and SA1 lines to HBE[3:0]# and
BE[3:0] #.

(3) An EISA siave will assert either EX16+# (indicat-
ing 16-bit EISA memory or 1/0), or EX32# (indicat-
ing 32-bit EISA memory or 170), depending on its
data bus size. If the slave device is 8-bits, neither
EX16# nor EX32# will be asserted.

An ISA slave will assert either M16# (indicating
16-bit ISA memory), or 1016# (indicating 16-bit
170). If the slave device is 8-bits, neither M16# nor
1016# will be asserted. The ISA slave will also as-
sert NOWS #, (after one. of the ISA control signals
has been asserted), if no wait state cycles are sup-
ported.

A host slave wilt assert either HLOCMEM# (indi-
cating 32-bit host memory), or HLOCIO# (indicat-
ing 32-bit host 170). If the host slave is an I/0 de-
vice, the 82358DT will assert 1016 #, indicating to
the ISA master that the host slave can support
16-bit ISA 1/0 cycles. If the host slave is a memory
device, and the host slave supports ISA cycles, the
system board must assert M16#, indicating to the
ISA master that the host slave can support 16-bit
ISA memory cycles.

Refer to section 4.3 for additional information re-
garding slave/master decode.

(4) If the 82358DT, when sampling the slave de-
code signals, determines that the slave device is an
8 or 16-bit ISA memory, no EISA cycle will be
broadcasted (refer to Table 4-9).
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Figure 5-39. 16-Bit ISA Maiter to Host 1/0 Slave Read Cycle
with HSTRETCH # and One Wait State-Two Byte Transfer
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’ Figure 5-40. 16-Bit ISA Master to Host Memory Slave
Standard Write Cycie with One Wait State-One Byte Transfer
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Figure 5-41. 16-Bit ISA Master to 32-Bit EISA 1/0 Slave Write Cycle
with One Walit State-One Byte Transfer
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Figure 5-42. 16-Bit ISA Master to 32-Bit EISA Memory Slave
Write Cycle with One Wait State-Two Byte Transfer
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Figure 5-43. 18-Bit ISA Master to 16-Bit EISA Memory Slave Standard Read Cycle-One Byte Transfer
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Figure 5-44. 16-Bit ISA Master to 8-Bit ISA 1/0 Slave Standard Read Cycle-One Byte Transfer
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5.6 DMA Cycles

There are four types of DMA cycles that can be gen-
erated: compatible, type “A”, type “B”, and burst
type “C” cycles. The 82358DT supports 8-, 16-, and
32-bit DMA transfers. The ISP generates the ad-
dress and the 82358DT controls the transfer. DMA
cycles are generated as fly-by transfers (i.e., the
memory and 1/0 are accessed simultansously).

DMA devices monitor EXRDY, ‘and IORC# or
IOWC# during read and write cycles. Memory
slaves use either HW/R #, W-R, MRDC #, MWTC #,
SMRDC#, SMWTC#, and/or CMD# and START#,
depending on the slave type (Host, EISA, or ISA).
MRDC# or MWTC# is generated whenever the
memory that responds is ISA memory or the DMA
cycle type is compatible (note: MRDC# and
MWTC# are not generated during compatible DMA
cycles if EISA memory responds and HGT16M# is

asserted). SMWTC# or SMWTC# is generated

whenever the memory that responds is ISA memory
and the address is 1 Mbyte or less (i.e., GTIM# is
sampled inactive). HW-R#, W-R, START#, and
CMD# are always generated. :

To initiate a DMA transfer, the ISP must be pro-
grammed with the DMA devices (i.e., I/0O devices)
data size and DMA cycle type. The cycle starts with
the ISP placing a valid address, BE[3:0] #, HW/R #,
and ST(3:0] value on the bus. The ST[3:0] lines are
used to transfer the DMA devices size and cycle
type to the 82358DT.

The 82358DT then drives START # active to indi-
cate start of cycle. The slave decode signals are
sampled during START# to determine the memory
slaves size and type (Host, EISA, or ISA). CMD#
and the ISA cycle control signals are then asserted.
If the DMA cycle is a write to memory, the ISA cycle
control signal IDRC# will be asserted on the rising
edge of BCLK after the address is placed on the
bus. -

CMD# and the corresponding ISA cycle control sig-
nal are held active until the end of the cycle. Wait
states can be added by the memory slave device
either by negating EXRDY (Host or EISA slaves) or
CHRDY (ISA slaves). DMA devices can not add wait
states. A host slave cycle may also be extended by
driving HSTRETCH # low. The cycle will be extend-
ed until HSTRETCH # is driven inactive (refer to sec-
tion 4.9).

If the memory size is less than the 1/0 size, assem-
bly/disassembly, copying, and data re-drive are pro-
vided if necessary, except when compatible timing is
selected. In the case of compatible timing, single cy-
cles with copying, if necessary, is provided (i.e., no
assembly or disassembly is done). Refer to Table
4-10 for additional information’ on data size transfa-
tions during DMA cycles.

1-429



intgl. 82368DT

ISP INTERFACE SIGNALS
st[3:0] = 111120
drdy = I
MASTER DECODE SIGNALS . . .
hhida T T T T

tard

0T LT L et e e B I I I S A Sy S e R eI B ey e SEP R &L S L S R
L LT e I B S e S S e R S IR O R A SO I I E e aro arareraras o
L T e e A TN SR T T S e e e o

SLAVE DECODE SIONALS - - - o o e
ox324 < R

EISA SIGNALS .. . ... PN R
MSBURST#  — et I — | I
SLBURST# N B R PN s .

belk r— e — —_— -

start#
cmd#
eoxrdy
wr_mio — 012X 1
bale
forc#
aenie# R
hgtibme T T T T T ——

DATA AND ADDRESS CONTROL SIGNALS - oottt ettt e
CPYUp = e — —
cpen[13,3:1]# 1111

sdoe[2:0}# : 11 == - —
hdsdle1# ——— T T o e e e e e R e
hdoe[1:0]# ——00=—X 11; — . 00 - —
sdhdie[3:0]# 0000)T——=="= 1111 —C 0000 DX rar 0000 11112

L T L e I e e e e AR T e R R

Sl00eH Tt
hale#
lale#
sale# T T e e
be[3:0]# 0000

sbhe#
sa{1:0] 00

Figure 5-45. 32-Bit 1/0 to 32-Bit Memory Burst Write DMA Cycle
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Figure 5-46. 32-Bit I/0 to 16-Bit Memory Standard Read Compatible
DMA Cycle with Nine Wait States-Two Byte Transfer
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Figure 5-47. 32-Bit I/0 to 16-Bit Memory Assembly Read Type A DMA Cycie-Four Byte Transfer
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Figure 5-48. 32-Bit 1/0 to 16-Bit Memory Disassembly Write Type B DMA Cycle-Four Byte Transfer
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Figure 5-49. 32-Bit /0 to 8-Bit Memory Slave Standard Read Compatible DMA Cycle-One Byte Transfer
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Figure 5-50. 16-Bit 1/0 to 16-Bit Memory Standard Read Type A DMA Cycle-Two Byte Transfer
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Figure 5-51. 16-Bit 1/0 to 16-Bit Memory Slave Type A Cycles
with and without Wait States-Two Byte Transfers
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Figure 5-52. 16-Bit 1/0 to 32-Bit Memory Slave Type B Cycles
with and without Wait States-Two Byte Transfers
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Figure 5-53. 16-Bit 1/0 to 32-Bit Memory Standard Write Type B DMA Cycle-Two Byte Transfer
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Figure 5-54. 8-Bit 1/0 to 32-Bit Memory Compatible Standard Write DMA Cycle-One Byte Transfer
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Figure 5-55. 8-Bit 1/0 to 16-Bit Memory Back-to-Back Standard Read
Type B DMA Cycles with Five Wait States-One Byte Transfers
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Figure 5-56. 8-Bit I/0 to 8-Bit Memory Standard Write Compatible DMA Cycle-One Byte Transfer
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Figure 5-57. 8-Bit i/0 to 8-Bit Memory Slave Compatibie Cycle-One Byte Transfer
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Figure 5-59. Compatible DMA Write Cycle (Memory Size .GE. I/0 Size)
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S1—Sample HHLDA, EXMASTER #, EMSTR16#, REFRESH #

S2—Sample ST[3:0]
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BCLK

ADDRESS

200380-A3

S1—Sample HHLDA, EXMASTER #, EMSTR16#, REFRESH #

S2—Sample ST[3:0]

Figure 5-60. Type A DMA Read Cycle (Memoéy Size .GE. I/0 Size)

S4—Sample EX32#, EX16#, M16#, HLOCMEM #

BCLK

ADDRESS

disassembly is required.

IORC# driven inactive if

S2

s1

-Ad

S1—Sample HHLDA, EXMASTER#, EMSTR16#, REFRESH #

S2—Sample ST[3:0]

S4—Sample EX324#, EX16#, M16#, HLOCMEM #

Figure 5-61. Type A DMA Write Cycle (Memory Size .GE. I/0 Size)
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IORC# driven inactive if
disassembly is required.

;5:4:L:

Figure 5-62. Type B‘ DMA Read Cycle (Memory Size .GE. I/0 Size)
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S1—Sample HHLDA, EXMASTER #, EMSTR16#, REFRESH #

S4—Sample EX32#, EX16#, M16#, HLOCMEM #
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Figure 5-63. Type B DMA Write Cycle (Memory Size .GE. |/0 Size)

S1—Sample HHLDA, EXMASTER#, EMSTR16#, REFRESH #

S2—Sample ST[3:0]
S4—Sample EX32#, EX16#, M16#, HLOCMEM#
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intgl.

BCLK
ADDRESS
SLBURST#
MSBURST#

$1—S8ampie HHLDA, EXMASTER#, EMSTR16+#, REFRESH #

S2—Sample ST[3:0)

S3—Sample SLBURST

HLOCMEM #
S7—Change in status detected, (MSBURST #) deasserted

S6—No Change in status detected
X = EBC sampling points

S4—Sample EX32#, EX16#, M16#,

Figure 5-64. Burst DMA Read Cycle (Memory Size .GE. I/0 Size)
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Figure 5-65. Burst DMA Write Cycle (Memory Size .GE. 1/0 Size)
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S1—Sample HHLDA, EXMASTER#, EMSTR16#, REFRESH # '

S2—Sample ST([3:0}
S§7—Change in status detected, (MSBURST #) deasserted

S4—Sample EX32#, EX16#, M16#, HLOCMEM #
X = EBC sampling points

86—No Change in status detected

S$3—Sample SLBURST
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1

1
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N 1

]

CMD#
MRDC#
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i

I

IOWC# o
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oRDY '\
. ]

s1 s2 s3 S4 Ss2 S4 S2

: 290380-A9
S1—Sample HHLDA, EXMASTER #, EMSTR16#, REFRESH #
S2—Sample ST[3:0)
S3—SLBURST sampled inactive, MSBURST # not asserted
S4—Sample EX32+#, EX16#, M16#, HLOCMEM#

Figure 5-66. Burst DMA Read Cycle to Non-Burst Memory (Memory Size .GE. 1/0 Size)-Burst Backoff

o
[+]
[l
x

START#

CMD#
MWTC#

IORCH

——m - -~k -F 4~ -

DATA

DRDY

EXRDY

290380-B0
S1—Sample HHLDA, EXMASTER #, EMSTR16#, REFRESH #
S2—Sample ST[3:0]
S3—SLBURST sampled inactive, MSBURST # not asserted
S4—Sample EX32#, EX16#, M16#, HLOCMEM #

Figure 5-67. Burst DMA Write Cicle to Non-Burst Memory (Memory Size .GE. I/0 Size)
and (Memory Size .LT. I/0 Size)-Burst Backoff and Redrive
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S1—Sample HHLDA, EXMASTER #, EMSTR16+#, REFRESH#

S4—Sample EX32+#, EX16#, M16#, HLOCMEM#
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Figure 5-69. Type B Read Cycle (Memory Size .LT. |/0 Size)-Redrive

S1—Sample HHLDA, EXMASTER #, EMSTR16#, REFRESH #

S2—Sample ST([3:0]
S4-—Sample EX32#, EX16#, M16#, HLOCMEM #
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S1—Sample HHLDA, EXMASTER #, EMSTR16#, REFRESH#

S2—Sample ST[3:0]
S3—Sampie SLBURST

S4—Sample EX32#, EX16#, M16#, HLOCMEM# (Assembly Required detected)

Figure 5-70. Burst DMA Read with Assembly Required (Memory Size .LT. I/0 Size)-Redrive
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200380-B4

S1—~Sample HHLDA, EXMASTER #, EMSTR16#, REFRESH #

S2—Sample ST[3:0]

Figure 5-71. Refresh Cycle
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5.7 Miscellaneous Cycles
This section includes a halt/shutdown, SPWROK, and software reset (RSTAR #) cycle.

ST[3:0]
spkrok
rstar#
rst
rstcpu
rst385

hhida
ox32#

EBC_CLK1
HADS#
hrdyi#
herdyo#
belk
start#
cmd#
exrdy
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HDLE[3:0]#

SLAVE DECODE SIGNALS

HOST MASTER SIG

MASTER DECODE SIGNALS ... ... ... ... e e e e

DATA AND ADDRESS CONTROL SIGNALS - -« - ottt i e et e e e e e PR e

lah »

salace¥#
hale#
lale#
sale#
BE[3:0]#
sbhe#
SA[1:0]

Figure 5-72. Halt, Flush, or Write Back Cycle followed by a Shutdown Cycle
(82350 System Environment)
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Figure 5-73. Halt, Fiush, or Write Back Cycle foilqwod by a Shutdown Cycle
- (82350DT System Environment)
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spkrok
rotar®
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RSTCPU

RST385
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spkrok
RESET SIGNALS

rstar#
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Figure 5-75. SPWROK
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Figure 5-76. Interrupt Acknowledge Cycle (82350 System Environment)
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Figure 5-77. Interrupt Acknowledge Cycle (82350DT System Environment)
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6.0 PIN AND PACKAGE INFORMATION

6.1 82358DT EISA Bus Controller Pinout Information

82358DT (132 PINS)

NAME = PIN NAME

IYPE = I-INPUT, 0-OUTPUT, B-INPUT/OUTPUT, IS-TRI STATED
BC-INPUT/OUTPUT OPEN COLLECTOR, NC-NO CONNECT, V-POWER

PIN = PIN LOCATION
Name ’ [ Type | Pin l Description
Host Bus Signals (26 Pins) o : '
HCLKCPU | 89 Host CPU Clock .
HADSO# /AS# [ 72 " Host Address Status/Address Strobe
HADS1# | 128 Host Address Status
HBE3 # B, TS - 118 Host Byte Enables
HBE[2:0]# B, TS 120:122 Host Byte Enables ]
HNA # /SBMODE # B, TS . 106 -| Host Next Address/Strobed Bus Mode
HD/C# -B, TS 108 . | . Host Data or Control Cycle
HM/IO # B, TS ..109 Host Memory or 1/0
HW/R# B, TS 110 Host Write or Read
HLOCMEM # | 102 Host Local Memory
HLOCIO# | 103 Host Local IO
HSTRETCH # | 104 - Host Cycle Stretch
HRDY!#/HBURST # | 1 127 Host Bus Ready input/486 CPU Burst
HRDYO# /SDVLD 0,TS | " 112 | HostBusReady Output/System Data Valid
HERDYO#/ARDY O 114 | . Host Bus Early Ready Output/System Async Ready
HHOLD o) 115 Host Hold Request
HHLDA Il 129 Host Hold Acknowledge
HLOCK # I 130 Host Bus Lock
HSSTRB# (o] 116 Host Snoop Strobe -
QHSSTRB# o) 19 {486 CPU.Snoop Strobe
HKEN# i 126 © | HostCache Enable
HGTi6M# | 131 Host Greater Than 16 Megabytes Being Accessed
PWEN # | 123 Posted Write Enable
AMODE | 124 Address/Status Buffer Control
EISA Signals (14 Pins) ' ' o B
BE[3:0] # B, TS 60:63 Bytes Enables
M-I0 B, TS 73 Memory or I/0 Cycle
W-R B, TS 64 Write or Read Cycle
START# B, TS 31 Start of EISA Cycle
CMD# 0 41 EISA Command
MSBURST # B, TS 58 Master Burst
SLBURST # | 57 Slave Burst
EX32# BC 56 EISA 32-Bit Slave Size
EX16# BC 55 EISA 16-Bit Slave Size
EXRDY BC . 53 EISA Ready
LOCK # O, TS 36 Locked Cycle
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6.1 82358DT EISA Bus Controller Pinout Information (Continued)

Name | Type I Pin I . Description
ISA Signals (17 Pins)
BALE (0] 39 |Bus Address Latch Enable
MASTER16 # | 66 | 16-Bit Master (EISA or ISA)
BCLK (o] 86 |EISA/ISA Bus Clock
IORC # B, TS 52 1/0 Read Control Strobe
IOWC # B, TS| 50 {1/0 Write Control Strobe
1016 # BC 49 |16-Bit 1/0 Slave Size
MRDC # B, TS| 48 |Memory Read Control Strobe
MWTC# B, TS| 47 |Memory Write Control Strobe
M16# | 46 | 16-Bit Memory Slave Size ' -
SMRDC# O, TS| 38 |Standard Memory Read Control Strobe (Under 1 Meg)
SMWTC# O, TS| 37 |Standard Memory Write Control Strobe (Under 1 Meg)
CHRDY BC | 65 |Channel Ready ' ‘
NOWS # I 32 |Zero Wait States )
SA[1:0] B, TS| 44,43 |System A1 & AO S e
SBHE # B,TS} 42 {System Byte High Enable
REFRESH # | 33 Refresh Cycle
ISP Signals (9 Pins)
DHOLD | 105 |[ISP Hold Request
DRDY B,TS|{ 77 |ISP Ready :
GTIM# | 71 | Greater than 1 Megabyte
ST([3:0] B, TS| 82:79 |DMA Status (8,16,32-Bit Device & Type A,B,Burst(C) & Compatible Timings)
EXMASTER # | 70 |EISA Master
EMSTR16# | 69 Early Indication of 16-Bit ISA Master

Data Buffer Control (All Signals are Outputs) (16 Pins)

SDCPYENO1# | O 4 Copy Enable Between Bytes 0 and 1
SDCPYENO2# | O 5 Copy Enable Between Bytes 0 and 2
SDCPYENO3# | O 6 Copy Enable Between Bytes 0 and 3
SDCPYEN13# | O 7 Copy Enable Between Bytes 1 and 3
SDCPYUP o} 8 Copy Up (Low Byte to High Byte)
SDHDLE[3:0]1#| O 10:13 |System (EISA) Data to Host Data Latch Enables
SDOE[2:0] # O [14,16,17|System (EISA) Data Output Enables
HDSDLE1# (0] 18 Host Data to (EISA) Data Latch Enables
HDOE[1:0] # (o] 20,22 [Host Data Output Enable

Address Buffer Control (7 Pins)

HALAOE # (0] 23  |Host Address to EISA LA Output Enable
HALE # (o] 24  |Host Address Latch Enable

LASAOE # 0 25 |EISA LA to EISA SA Output Enable
LAHAOE # O 26 EISA LA to Host Address Output Enable
LALE # O 28 LA Latch Enable

SALAOE # (0] 29 |EISA SA to EISA LA Output Enable
SALE# (0] 30 [SA Latch Enable

Reset Signals (5 Pins)

SPWROK | 101 | Synchronous Power OK

RST (o] 90 System Reset

RSTAR # | 98 |Restart

RSTCPU O 93 Reset CPU Only

RST385 (o] 91 Reset 385 Only
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6.1 82358DT EISA Bus Controlier Pinout Information (Continued)

Name l Type [ Pin ] Description
Configuration Signals (5 Pins)
CPU[3:0] i 97:94 | CPU Type and Frequency Indicator
RDE# | 1M 1 CLK1 Delay for Host to EISA Reads
Miscellaneous Signals (5 Pins)
CLKKB (0] 75 | Keyboard Controller Clock
LIOWAIT # 1 3 Long Wait Between /0 Cycles
AENLE # (o] 76 | AEN Latch Enable
TEST1# 1 2 Tri-State All Outputs of the EBC
BCLKIN I 83 | BCLK Input for Synchronization
VCC & GND Signals (29 Pins)
VvCC \' 9,15,21,34,40,54,67,74,85,87,92,99,107,119,132
VA v 1,27,35,45,51,59,68,78,84,88,100,113,117,125
Total of 103 Control Pins and 29 Power Pins )
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6.2 82358DT (EBC) Device Pin List

Device Pinout—132 Lead PQFP

Pin Name Type Pin Name Type | Pin Name Type
1 | Vss v 45 | Vgg \ 89| HCLKCPU |

2 | TEST1# [ 46 | M16# | _90|RST (0]

3 | LIOWAIT# | 47 | MWTC# 170, TS 91|RST385 o
4 | SDCPYENO1# o] 48 .| MRDC# 10,78 92(Vee v

5 { SDCPYENO2# o 49 .| 1016# 170,00C | -93|RSTCPU (0]
6 | SDCPYENO3# (o] 50 | IOWC# 1710, TS 941CPUO |

7 | SDCPYEN13# (0] 51 | Vgg \ 95| CPUM !

8 | SDCPYUP (0] 52 | IORC# 110, TS 96| CPU2 |

9 | Voo v 53 | EXRDY 170, 0C 97| CPU3 |
10 | SDHDLE3# (o] 54 | Vg v 98| RSTAR # I

11 | SDHDLE2# (0] 55 | EX16# i/0,0C 99|Vee v
12 | SDHDLE1# (o] 56 | EX32# 1/0,0C 100{Vgg \
13 | SDHDLEO# (0] 57 | SLBURST# | 101 | SPWROK l
14 | SDOE2# o] 58 | MSBURST # 110, TS 102 HLOCMEM # [
15 | Voo v 59 | Vgs \ 103[HLOCIO# . |
16 | SDOE1# o 60 | BEO# 110, TS 104 HSTRETCH # 1
17 | SDOEO# (o] 61 | BE1# 1/0, TS 105|DHOLD |
18 | HDSDLE1# (0] 62 | BE2# 110, TS 106| HNA# /SBMODE# (1/0, TS
19 | QHSSTRB# (0] 63 | BE3# 1/0, TS 107|Vce \
20 | HDOE1# (0] 64 | W-R 110, TS 108(HD/C# 170, TS
21 | Voo . v 65 | CHRDY 170, 0C 109 HM/IO # 110, TS
22 | HDOEO# (0] 66 | MASTER16# 1 110|HW/R#- - 1/0, TS
23 | HALACE# o] 67 | Veo v 111|RDE# - |
24 | HALE# (0] 68 | Vgg v 112|HRDYO#/SDVLD O, TS
25 | LASAOE# (o] 69 | EMSTR16# | 113|Vgs \
26 | LAHAOE# (o} 70 | EXMASTER # | 114| HERDYO'# /ARDY (o]
27 | Vss \ 71 | GTiM# | 115[HHOLD o
28 | LALE# (o] 72 | HADSO#/AS# 1 116|HSSTRB # (o]
29 | SALAOE# (o] 73 | M-IO 1/0,TS 117|Vss v
30 | SALE# (o] 74 | Voo v 118|HBE3 # 1710, TS
31 | START# 170, TS 75 | CLKKB o] 119{Vee v
32 | NOWS# . 76 | AENLE# (0] 120{ HBE2# 110, TS
33 | REFRESH# |- 77 | DRDY 1710, TS 121 HBE1 # 110, TS
34 | Vo " 78 | Vgg v 122 HBEO # 1/0, TS
35 | Vgg v 79 | STO 1710, TS 123|PWEN # |
36 | LOCK# O, TS 80 | ST1 1/0, TS 124 AMODE |
37 | SMWTC# O, TS 81 | ST2 110, TS 1125(Vgg \'
38 | SMRDC# O, TS 82 | ST3 110, TS 126 | HKEN # |
39 | BALE o] 83 | BCLKIN 1 127|HRDY1# /HBURST # |
40 | Veo v 84 | Vgg 2 128 | HADS1 # |
41 | CMD# o 85 | Voo v 129} HHLDA |
42 | SBHE# 110, TS 86 | BCLK (¢] 130 HLOCK # |
43 | SA0 I1/0,TS 87 | Vgo \ 131 |HGT16M# !
44 | SA1 1710, TS 88 | Vgg \ 132(Vge \
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6.3 82358DT Pin Diagram
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LIOWAIT§ C— 3 97 f—=> cPU3
SDCPYENO1§ C——] 4 96 = cpu2
SDCPYENO2§ C——] 5 95 f=——> CPU1
SDCPYENOS¥ C—] 6 94 =" CPUO
SDCPYEN13§ C—] 7 93 f—— RSTCPU
SDCPYUP ] 8 92 —> V,

Yece —9 91 ===y RST385
SDHDLE3# G 10 90 ===
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SDHDLE1§ C——112 88 /> Vss
SDHDLEO§# —=413 87 F—> Vec
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QHSSTRBF o 19 : 81— s12
HDOE1# c——=] 20 80— s
Vec —F 21 . 79 —> sT0
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HALAOE§ =] 23 77 === DROY
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290380-15

Figure 6-1. 82358DT Pin Diagram
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6.4 82358DT Thermal Specification

The 82358DT is specified for operation when the
case temperature is within the range of 0°C—85°C.
The case temperature may be measured in any envi-
ronment, to determine whether the device is within
the specified operating range.

The PQFP case temperature should be measured at
the center of the top surface opposite the pins, as
shown in Figure 6-2 below.
Process Name: CHMOSIV

Temperature Rise Vs. Time:

6.5 82358DT Packaging Information
(See Packaging Specification Order No. 231369)

INTRODUCTION

The 82358DT comes in a JEDEC standard Gull wing
package (25 Mil pitch), with “bumpers” on the cor-
ners for ease of handling. Please refer to the accom-
panying table for the package specifications for pin-
outs.
NOTE:

Individual pinouts are numbered consistently with
the numbering scheme depicted in the accompany-

Time (sec) Temperature Rise * ing figures.
Unit Power (c/w)
0 0
1 3.7
2 6.0
3 73
5 9.5
MEASURE PQFP CASE TEMPERATURE
AT CENTER OF TOP SURFACE
_ 290380-C0
Figure 6-2. Plastic Quad Flat Pack (PQFP)
Table 6-1. 82358DT PQFP Package Thermal Characteristics
Thermal Resistance - °C/Watt
Parameter Air Flow Rate (Ft/Min) .
200 400 600 800
0 Junction - Case 7 7 7 : 7 7
8 Case to Ambient 22 175 145 12 10
NOTES:

1. Table 6-1 applies to the 82358DT PQFP plugged into a socket or soldered directly on to the board.

2.0)a = Oyc + Oca
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Case Outline Drawings
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, W 1 '
1 1
' 1
: t 0.20 (0.008)
g 0.14 (0.005)
8 DEG.
0 DEG.
01 2)-o| |- —1"
.008) }‘_
L1—» .
DETAIL J DETAIL L
290380-C1
mm (inch)
Figure 6-3. Typical Lead
Symbol Description Min Max Min Max
N Lead Count 132 132
A Package Height 0.160 0.170 4.06 4.32
Al Standoff 0.020 0.030 0.51 0.76
D, E Terminal Dimension . 1.075 1.085 27.31 27.56
D1, Et Package Body 0.947 0.953 24.05 24.21
D2, E2 Bumper Distance 1.097 1.103 27.86 28.02
D3, E3 Lead Dimension- 0.800 Ref 20.32 Ref
L1 Foot Length 0.020 0.030 0.51 I 0.76
Inch mm




82358DT
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Al

s 0
3

\/TOP VIEW

Figure 6-4. Principal Dimensions and Datums
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Figure 6-5. Terminal Detalls
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02 200380-C4
Figure 6-6. Bumper Detail
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7.0 D.C. SP Supply Voltages with _
c.s EC|F|CAT'0NS Respect to Ground —0.5Vto Ve + 0.5V
Voitage on Any Pin —0.5Vto Ve + 0.5V

7.1 Maximum Ratings
: *WARNING: Stressing the device beyond the “Ab-
Case Temperature Under Bias —65°Cto +110°C solute Maximum Ratings” may aeu:z permanent
Storage Temperature —65°C to + 150°C damage. These are stress ratings only. Operation
i beyond the "Operating Conditions” is not recom-
mended and extended exposure beyond the “Oper-

ating Conditions” may affect device reliability.

" 7.2 D.C. Specification Table _
Functional Operating Range: Vog = 5V £5%; Tcase = 0°C to +85°C; Tp = 0°C to +70°C

Symbol Parameter Min Max Units Test Conditions
ViL - input Low Voltage -0.5 08 v
ViH1 Input High Voltage 20 ‘Vgo + 0.5 \ (Note 5)
ViH2 Input High Voltage 3.7 - Ve + 0.5 v (Note 6)
ViHa BCLKIN Input High Voltage Vee — 241 Vec + 0.5 v
VoLc BCLK Output Low 0.4 v lop = 24 mA
VoHec BCLK Output High Vec — 0.5 \ loH = —4mA
Voui Output Low Voltage 0.45 \ loL = 5 mA®)
VOH1 Output High Voltage 24 \ lon = —1mA®)
VouLz Output Low Voltage 0.45 Vv loL = 24 mA@)
VoH2 Output High Voltage 24 _ v lon = —4mA@
Vous Output Low Voltage 0.45 v loL = 5 mA(1)
VoH3 Output High Voltage 24 v lon = —250 pA()
I Input Leakage +15 pA 0V <V|N < Ve
L2 Input Leakage —45 —1000 pA VIN = 2.4V(D
Lo Output Leakage +15 pA 0.45 < V|N < Voo
lec Ve Supply Current 200 mA HCLK = 66 MHz(8)
7.2.1

Symbol Parameter Min Typ Max Units Test Conditions

Ci/o 1/0 Capacitance 12 16 pF @ 1 MHz(4)

CiN Input Capacitance 75 11 pF @ 1 MHz(4)

NOTES:

1. Vo3 and Vpoug apply only to signals that do not drive onto buses in the system. These are: DRDY, ST[3:0],
SDCPYENx#, SDCPYUP, SDHDLE[3:01#, SDOE[2:0]#, HDSDLE1#, HDOE[1:0]#, HALAOE#, HALE#,
LASAOE #, LAHAOE#, LALE #, SALAOE#, SALE#, RSTCPU, RST385, CLKKB, AENLE #.

2. Vo2 and Vo2 apply only to the signals that directly drive the EISA bus and are not slot specific. These are: BE[3:0] #,
M-IO, W-R, START #, CMD#, MSBURST #, EX32#, EX16#, EXRDY, LOCK#, BALE, IORC#, IOWC#, I016#, MRDC#,
MWTC#, SMRDC#, SMWTC #, CHRDY, SA[1:0], SBHE #.

3. Vor1 and Vpuy apply to alt other outputs. These are: HNA#/SBMODE #, HD/C#, HM/IO#, HW/R#, HBE[3:0] #,
HRDYO+#/SDVLD, HERDYO# /ARDY, HHOLD, HSSTRB#, QHSSTRB#, RST.

4. Sampled only. )

5. Vi1 applies to all signals, except HCLKCPU in 386 CPU mode.

6. V)2 applies only to HCLKCPU in 386 CPU mode.

7. Iz applies to HALE #, HNA#/SBMODE, HBE1 #, and HBEO# only.

8. Tested with loads. Typical no loads value = 50 mA. Typical with loads value = 95 mA.
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8.0 A.C. SPECIFICATIONS

In the following A.C. Specification section, the speci-
fications and diagrams refer to both the 386 and
i486 microprocessors, and the 82350 and 82350DT
systems, unless otherwise stated.

The A.C. specifications given in the following tables
consist of output delays, input setup requirements,
input hold requirements, and propagation delays.

A.C. specification measurements are defined in Fig-
ure 8-1. Input levels must be driven to the voltage
levels indicated in Figure 8-1, when A.C. specifica-
tions are measured. The output capacitive test loads
are shown in Section 8.2. 82358DT output delays
are specified with minimum and maximum limits,
measured as shown. 82358DT input setup and hold
times are specified as minimums, defining the small-
est acceptable sampling window. Within the sam-
pling window, a synchronous input signal must be
stable for correct 82358DT operation.

A = Minimum Setup Spec

B = Minimum Hold Spec

C = Maximum Output Delay Spec

D = Maximum Output Propagation Spec

Note:

The Input Waveforms have a t; < 2.0 ns from 0.8V to 2.0V

a.0v Ve
HCLKCPU | 5 I I | Bk
ov I ® ® @ )
‘ 4.0V . 4.0V Note
INPUT SIGNAL 1av } & INPUT SIGNAL Fw 15v
ov
sov 1.5V Veo :
e I ST G T
[3)
4.0v
OUTPUT SIGNAL ) 4 OUTPUT SIGNAL *st
oy
SOURCE SIGNAL *st
()]
OUTPUT SIGNAL 1.5V
260380-X5

Figure 8-1. A.C. Specification Waveforms
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8.1 A.C. Specification Table
Functional Operating Range: Vog = 5V £5%; Tcase = 0°C to +85°C; Tp = 0°Cto +70°C

: 25 MHz 33 MHz Ref.

Symbol Parameter ; Units | Notes '

: Min | Max| Min | Max |- Fig.
HOST INTERFACE SIGNALS
HCLKCPU
t1 Period (2x Mode) 20 28 15 21 ns 14 3
t1a High Time 7 6.25 | ns 14 3
tib High Time 4 45 ns 14 3
tic Low Time 7 6.25 ns 14 3
t1d Low Time 5 45 ns 14 3
t1e Rise/Fall Time 7 4 ns 1,14 3
t1f Period (1x Mode) 40 56 30 42 | ns 15 3
tig High/Low Time 11 ns 15 3
tih Rise/Fall Time 4 3 ns 1,15 3
Hi High Time 17 ~ns- [15,17 | 3
tij Low Time 17.5 ns | 15,17 | 3
HKEN #
t2 Setup to HCLKCPU Rising 20 15 ns 5
t2a Hold from HCLKCPU Rising 1 CLK1 1 CLK1 ns 5
HADSO #/AS #
3 HADSO # Setup to HCLKCPU Rising 17 12 ns 6
t3a HADSO # Hold from HCLKCPU Rising 1 1 ns 6
t3b AS# Active Time 70 70 . ns 7
3¢ AS# Inactive Time 15 15 ns 7
t3d AS# Setup to HCLKCPU Rising 20 20 ns 2 7
t3e AS# Hold from HCLKCPU Rising 10 10 ns 2 7
HADS1#
t4 Setup to HCLKCPU Rising 17 10.5 ns 8
t4a Hold from HCLKCPU Rising 2 2 ns 8
HBE[3:0] #
5 Setup to HCLKCPU Rising 12 10 ns 9
tsa - | Hold from HCLKCPU Rising 1 CLK1 1 CLK1 ns 9
t5b Propagation Delay from BE[3:0] #, 2 18 2 18 ns 10

or SA[1:0],SBHE #

t5¢ Setup to AS# Active 5 5 ‘ns 1 11
t5d Hold from ARDY Rising 0 0 ns 11
t5e Hold from SDVLD Rising 0 L0 ns 12
t5f | HBE[1:0]# Setup to SPWROK Rising 100 100 ns 13
t5g HBE[1:0] # Hold from SPWROK Rising 0 0 ns 13
t5i Float from HCLKCPU Rising 20 20 ns 1 14
15 Driven from HHLDA Rising 15 15 ns 14
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8.1 A.C. Specification Table :
Functional Operating Range: Vo = 5V +5%; Tcase = 0°C to +85°C; T4 = 0°C to +70°C (Continued)

25 MHz 33 MHz Ref.
Symbol Parameter Units | Notes
- : Min  [Max| Min |Max Fig.
HNA # /SBMODE # :
t6 HNA# Falling Valid Delay from 3 20 3 16 | ns - 18
HCLKCPU Rising
t6a HNA# Float Delay from HCLKCPU Rising 20 20 | ns 1 15
t6b HNA # Rising Valid Delay from 20 19 | ns 15
HCLKCPU Rising :
téc SBMODE # Setup to SPWROK Rising 100 100 ns 16
ted SBMODE # Hold from SPWROK Rising . 0 0 ns 16
HD/C#, HM/I0#, HW/R #
t7 Setup to HCLKCPU Rising 10 6 ns 17,18
t7a Hold from HCLKCPU Rising 4 2 ns 17,18
t7b Setup to AS# Active 5 5 ns 19
t7c Hold from ARDY Rising 0 0 ns 19
t7d Hold from SDVLD Rising 0 (o] ns 20
HD/C#, HM/10 # ‘
t8a Float Delay from HCLKCPU Rising 20 20 | ns 1,3 21
t8b Driven from HHLDA Rising 15 15 ns 3 21
HW/R#
9 Propagation Delay from W-R 30 30 | ns 22
t9a Propagation Delay from [OWC#, MWTC # 40 40 | ns 23
tob Setup to BCLK Rising 20 20 ns 24
t9¢ Float Delay from EXMASTER #, EMSTR16# 25 251 ns | 1,3 25
and REFRESH #
t9d Driven from EXMASTER #, EMSTR16 # 15 15 ns 3 25
or REFRESH # '
HLOCMEM #, HLOCIO #
t10 Setup to HCLKCPU Rising 15 12 ns 26
t10a Hold from HCLKCPU Rising 2 2 ns 26
t10b Setup to BCLK Rising 40 40 ns 27
t10c Hold from BCLK Rising V2 BCLK 12 BCLK ns 27
t10d Setup to AS # Falling —35 —30 ns 28
1t10e Hold from ARDY Rising 0 0 ns 28
HSTRETCH #
t11 Setup to HCLKCPU Rising — 20 15 ns 4 29
t11a Hold from HCLKCPU Rising 1 1 ns 4 29

1-468



intel . 82358DT

8.1 A.C. Specification Table _
Functional Operating Range: Vog = 5V 5%; Toase = 0°C 1o +85°C; T = 0°C 1o +70°C (Continued)

Symbol . Parameter 25 MHz 33 MHz Units| Notes |- ::"
. By - Min-, lMax Min |Max . Fig.
HRDYI# /HBURST # L o . ) .
t12 HRDY!I# Setup to HCLKCPU Rising 20 14.5 ns N 30
t12a HRDYI+# Hold from HCLKCPU Rising 2 2 ng | - 30
t12b HBURST # Setup to AS# Falling -10 -10 ns 31
t12d HBURST # Hold from SD\_/LD Rising 0 0 ns 32
HERDYO #/ARDY, HRDYO # /SDVLD g
113 HERDYO #/HRDYO# Valid Delay 2 21 2 21| ns 33 |
from HCLKCPU Rising
t13a HRDYO# Float Delay from HCLKCPU 20 20 | ns 1 33
Rising 1
t13b SDVLD Pulse Width 15 15 - ns 1 34
t13c SDVLD Rising Valid Delay from BCLK 15 15 -ns 34
Rising : :
t13d ARDY Falling from AS # Falling 230 180| ns |~ . 35,16
t13e ARDY Low Time 50 50 ns 35
HHOLD
114 |ValidDelayromHCLKCPURising | 2 |22 2 [1z]lns| - | 38
HHLDA <
115 | Setup to HCLKGPU Rising [ 12 [ | 10 | [ns] | a7
HLOCK #
t16 .  [Setup to HCLKCPU Rising 10 7 ns 38, 39, 40
t16a Hold from HCLKCPU Rising 2 2 ns ‘ 38, 39, 40
juseb Setup to AS# Falling —30 —30 ns 41
HSSTRB #
117  |Valid DelayfromHCLKCPURising | 4 |23| 4 |23]| ns |- {42, 43, 44
QHSSTRB #
t17a  |Valid Delay rom HCLKGPURising | 4 | 23| 4 |23 ns | | 43,44
HGT16M# e
t18 Setup to BCLK Rising 60 60 ns : 45
t18a Hold from BCLK Rising - 60 60 ns 45
EISA BUS INTERFACE SIGNALS ' ‘
BE[3:0] #
t19 Valid Delay from BCLK Falling 1 75 1 75 | ns 46,47, 48
t19a Valid Delay from BCLK Rising 1 25| 1 25| ns 48
t19b Setup to BCLK Rising 80 80 ns . 49
t19¢ Hold from BCLK Rising , % BCLK 1% BCLK 49
t19d Propagation Delay from 60 60 | ns 50
SA[1:0], SBHE #
t19e Setup to BCLK Falling (Burst) : 30 30° ns 51
t1of Hold from BCLK Falling (Burst) 2 2 ns 51
t19g Falling Edge Propagation Delay 50 40 i ns |i4860Only, 5 46
from HKEN # .
t19h Propagation Delay from HBE # 40 30| ns 46
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8.1.A.C. Specification Table
Functional Operating Range: Voc = 5V +5%; Tcase = 0°C to +85°C; Ty = 0°C to +70°C (Continued)

B 33 MHz Ref.
Symbol Parameter Units | Notes
, Min  [Max| Min [Max Fig.
EISA BUS INTERFACE SIGNALS (Continued)
M-10
20 Propagation Delay 40 40 | ns 52
from IORC #, IOWC #
- [t20a Setup to BCLK Rising 80 80 ns 53
t20b Hold from BCLK Rising 1/ BCLK 12 BCLK 53
W-R _
t21 Propagation Delay 60 60 | ns 54
from IOWC#, MWTC #

21a Propagation Delay from HW/R # 50 50 | ns 55

t21b Valid Delay from BCLK Falling 1 50 1 50 | ns 55

t21c Setup to BCLK Falling 25 25 ns 56

t21d = | Hold from BCLK Rising % BCLK 1 BCLK 56 -

START #

t22 Valid Delay from BCLK Rising 1 30 1 30 | ns 57,58

t22a Valid Delay from HCLKCPU Rising 1 32 1 32 ns 58

t22b Pulse Width Tper—5 Tper—5 ns 1 59

t22c Setup to BCLK Falling 23 23 ns 60

t22d Hold from BCLK Rising 0 0 ns 60

t22e Falling Edge Delay from 100 80 ns 61
AS# Falling

CMD #

t23 Valid Delay from BCLK 1 30 1 30 | ns 62, 63
Rising/Falling

t23a | Prop Delay from IORC#, 0 30 0 30 | ns 64
MRDC#

t23b Pulse Width (Standard) Tper—5 Tper—5 ns 1 65

MSBURST #

24 Valid Delay from BCLK Falling 1 35 1 35 | ns 67

t24a Setup to BCLK Rising 12 12 ns 66

t24b Hold from BCLK Rising 1CLK1 + 5 1CLK1 + 15 ns 66

SLBURST #

125 Setup to BCLK Rising 15 15 ns 66, 67

t25a Hold from BCLK Rising 25 25 ns 66, 67

EX32#,EX16+#

126 Valid Delay from BCLK Falling 3 32 3 32 | ns 68

t26a Float Delay from BCLK Falling 2 19 2 19 | ns 1 68

t2é6b EX32# Propagation Delay from 26 26 | ns 69
HLOCMEM # /HLOCIO# Falling

t26¢ EX32# Float Delay from 14 14 | ns 1 69
HLOCMEM# /HLOCIO# Rising

t26d Setup to BCLK Rising 25 25 ns 70

t26e Hold from BCLK Rising 55 55 ns 70
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8.1 A.C. Specification Table
Functional Operating Range: Vocc = 5V £5%; Tgase = 0°C to +85°C; TA = 0°C to +70°C (Continued)

25 MH MHz

Symbol Parameter z | 33 Units | Notes Ret.

: Min| Max | Min | Max Fig.
EISA BUS INTERFACE SIGNALS (Continued)
EXRDY
27 Valid Delay from BCLK Rising 1132|1321 ns 71
t27a Setup to BCLK Falling 13 13 ns 72
27b Hold from BCLK Falling 0 0 ns 72
t27¢ Fioat Delay from BCLK Falling 213012130 ns 1 A
LOCK # ‘
128 |Valid Delay from BCLK Rising |1 40| 1]4a0] ns | 73,7475
BALE
t29 BALE Rising Edge Valid Delay from BCLK Falling 11201120 | ns | 76
t29a BALE Falling Edge Valid Delay from BCLK Rising 112511125} ns 76
t29b BALE Rising from HCLKCPU Rising 1/30]1}3]| ns 76
MASTER16 #
30 Setup to BCLK Rising 17 17 ns 77
t30a Hold from BCLK Rising 0 0 ns 77
BCLK
31 Valid Delay from HCLKCPU Rising/Falling 1115 1} 15| ns 78
t31a Low Time 55 55 ns | . 4
t31b Rise, Fall Time ' 5 5 ns 1 4
t31c High Time . 56 56 ns 4
IORC#, IOWC#, MRDC #, AND MWTC #
t32 Valid Delay from BCLK Rising/Falling 20] 30 (207 30| ns 6 79
t32a IOWC+# Valid Delay from BCLK Rising/Faliing 35|25|35] 25! ns 79
SMRDC #, SMWTC # ‘ ,
t33 Propagation Delay from MRDC #, MWTC # 25 251 ns | 80, 81
t33a Falling Edge Propagation Delay from GT1M# Rising 40 40 | ns 81
133b Valid Delay from BCLK Rising/Falling 213)2|30) ns 82
M16# '
134 Setup to BCLK Rising 18 .| 18 ns 83
t34a Hold from BCLK Falling 0 0 ns 83
1016 #
t35 Setup to BCLK Falling 20 20 ns 84
t35a Hold from BCLK Falling 20 20 ns 84
t35b Propagation Delay from HLOCIO # Falling 70 70 | ns 85
t35¢ Float Delay from HLOCIO # Rising 70 70 ns 85
CHRDY
t36 Propagation Delay from MRDC #, 60 60 | ns . 86

MWTC#, IORC#, IOWC# '

t36a Float Delay from BCLK Falling 15 16| ns 1 86
t36b Input Pulse Width (When Low) 10 10 " ns 87
t36¢ Falling Edge Setup to BCLK Falling 7 7 ns 87
t36d Rising Edge Setup to BCLK Rising 10 10 ns 87
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8.1 A.C. Specification Table
Functional Operating Range: Vo = 5V +5%; Tcasg = 0°C to +85°C; Ta = 0°C to +70°C (Continued)

- ftas

- A [ 25 MHz] 33 MHz Ret
mbol Parameter , 1Units|Notes, .
E : s IMIn]Max MInlMax Fig.
lEﬁA BUS INTERFACE SIGNALS (Continued)
OWS #
37 Setup to BCLK Falling 10 10 ns 88, 89
t37a  {Hold from BCLK Falling 20 20 ns 88, 89
A[1:0], SBHE #
Propagation Delay from BE[3:0] # 40 40 | ns 7 90, 91
138a  |Valid Delay from BCLK Falling 30 30| ns 92, 93
EFRESH # E
39 Setup to BCLK Rising 18 18 ns 94, 95
t3%a  |Hold from BCLK Rising 3 3 ns 95
ESP INTERFACE SIGNALS
ISTI3:0]
42 STO Valid Delay from HCLKCPU Rising 11231123 ns 96
t42a  |STO Prop Delay from START # Falling 25 25| ns 97
t42c  [ST2 Prop Delay from HD/C#, 40 40| ns 96
HM/IO#, HW/R # Falling
t42d  |ST2 Valid Delay from BCLK Falling (Pipelined) 1140140 ns 96
EXMASTER #
t43 lSetup to BCLK Rising l 15 | I 15 l ns I 98
EMSTR16 #
44 [Setup to BCLK Rising [15] J1s] T[ns] 99
DATA BUFFER CONTROL SIGNALS
(SDCPYENO1#, SDCPYEN02#, SDCPYENO3 #, SDCPYEN13#
t45 Valid Delay from BCLK Rising/Falling 4214 |21 ns | 89 {100,101, 102, 103
t45a  |Propagation Delay from 016 # Faliing 20 20| ns 104
t45b  |Rising Edge Valid Delay from BCLK Rising/Fallingl 2 | 20} 2| 20| ns 102, 103, 105
t45c  Falling Edge Valid Delay from BCLK Falling 11161 1]115] ns 105
t45d  |Falling Edge Valid Delay from BCLK Rising 27 27 | ns 106
td5e  [SDCPYUP Setup to SDCPYENO1 # 0 0 ns 106
t45f Propagation Detay from MWTC #, IOWC # 21201220 ns 107, 108, 109
td5g  |Propagation Delay from MRDC #, IORC # 35 35| ns 107, 108, 109
t4sh  |SDCPYENO1# Valid Delay from BCLK 22512 |25| ns 109
Rising/Falling
[SDCPYUP
t46 Valid Delay from BCLK Rising/Falling 112501 (25| ns 8 110, 111
t46a  [Propagation Delay from MWTC#, IOWC # 2120 2120 | ns 112, 113
t46b  [Propagation Delay from MRDC # 35 35| ns 114
t46c  |Valid Delay from BCLK Rising/Falling 225 2125]| ns 113
DHDLE([3:0] # -
t47 Valid Delay from BCLK Rising/Falling 1125|125 ns 115,116
t47a  |Driven High before CMD#, MRDC #, IORC #, 2.0 2.0 ns | AS | 116
SMRDC# Driven High
t47b  (Driven High before SDCPYEN(3:0] # Driven High | 2 2 ns | AS 116
t47¢  |Propagation Delay from MWTC #, IOWC # 25 25| ns 117
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8.1 A.C. Specification Table SE
Functional Operating Range: Vog = 5V +5%; Tcase = 0°C to +85°C; Ta = 0°C to +70°C (Continued)

Symbol Paramete  25MHz | 33 MHz Units | Note: Ref.
r ]

Y Min|Max | Min| Max Fig.

DATA BUFFER CONTROL SIGNALS (Continued)

SDOE[2:0] # )

148 Valid Delay from BCLK Rising/Falling 11156 1115 ]| ns 118,119

t48a Valid Delay from BCLK Rising 10| 40 [10] 40 | ns | 5,10 120

t48b Valid Delay from BCLK Falling ) 1125 1(25]| ns 11 120, 121

t48¢c Falling Edge Prop Delay from IORC #, MRDC # 54 54 | ns 122

t48d Valid Delay from BCLK Rising/Falling ‘1 |3} 1}13t] ns 123

HDSDLE1# .

149 Valid Delay from BCLK Rising/Falling 1115|116 ns 124,125

t49a Valid Delay from BCLK Falling, HCLKCPURising| 1 | 25} 1 | 25| ns 126

t49b Falling Edge Prop Delay from 30 30| ns : 127
MRDC# /IORC# Falling

t49¢ Driven High before HDOE # Drive High 0 0 ns 124

HDOE([1:0] #

t50 Valid Delay from BCLK Rising/Falling, 41251 4125 ]| ns 128, 129, 130
HCLKCPU Rising

t50a Propagation Delay from MWTC # /IOWC # 25 25| ns 131

ADDRESS BUFFER CONTROL SIGNALS '

HALAOE #

51 Prop Delay from EXMASTER#, EMSTR16#,0r | 3 | 30 | 3 [ 30| ns 132
REFRESH#

t51a Prop Delay from HHLDA Rising . 6 |1 50| 6|5 ns ) 132

t51b Prop Delay from HHOLD Falling 1 (3 }|1]30] ns 132

LASAOE # ‘

62 Propagation Delay from EMSTR16 #, 30 30 | ns 133
REFRESH # :

LAHAOE #

153 Propagation Delay from EXMASTER #, : 35 35| ns 134
EMSTR16# )

t53a Propagation Delay from HHLDA Rising/Falling 1|18 (|1][50]{ ns 134

t53b Valid Delay from BCLK Rising 11401140 | ns 12 134

LALE# '

154 Valid Delay from BCLK Rising/Falling, 1130;14}130¢ ns 135, 136, 137
or HCLKCPU Rising

SALAOE #

t55 Propagation Delay from EMSTR16 #, 35 351 ns 138
REFRESH #

SALE# )

t56 Valid Delay from BCLK Rising/Falling 11141 (14 ] ns 13 139

t66a Valid Delay from BCLK Rising 113{1{3]| ns 140

MISCELLANEOUS SIGNALS

SPWROK ]

t57 Setup to HCLKCPU Rising 6 6 ns 141

t57a Hold from HCLKCPU Rising 0 0 ns 141
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8.1 A.C. Specification Table
Functional Operating Range: Vo = 5V £5%; Tcage = 0°C to +85°C; Ta = 0°C to +70°C (Continued)

25 MHz 33 MHz Ref.
Symbol Parameter Units | Notes
Min | Max | Min | Max Fig.

MISCELLANEOUS SIGNALS (Continued) :

RST

t58 | Valid Delay from HCLKCPU Rising |1 ]2t 1 J21] ns] | 142
RSTCPU, RST385

t59 | Valid Delay from HCLKCPU Rising/Faling]| 2 [ 21 | 2 | 21 | ns | | 142, 143, 144
CLKKB

t60 Period 90 |120| 80 (120 ns 4
t60a High, Low Time 25 | 801 25 | 80 ns 4
t60b Valid Delay from HCLKCPU Rising/Falling| 1 40 1 40 | ns 145
t60c Rise, Fall Time 10 10 | ns 1 4
LIOWAIT # '

t61 Setup to BCLK Rising 35 35 ns 146
té1a Hold from BCLK Rising 0 0 ns 146
AENLE #

162 Valid Delay from BCLK Falling 1 30 1 30 ns 147
t62a Valid Delay from HCLKCPU Rising 1 45 | 1 45 | ns 147
PWEN+#

t63 Setup to HCLKCPU Rising 14 14 ns 148
63a Hold from HCLKCPU Rising 2 2 ns 148
t63b Setup to AS # Falling —-35 —30 ns 148
t63c Hold from ARDY Rising 0 0 ns 149
NOTES: -

AS = Assembly cycles.

1. Sampled, not 100% tested.

2. Asynchronous input. These specifications must be met if an exact cycle length determination is required.

3. HM/I0# and HW/R+# are outputs only when AMODE is strapped low.

4. HSTRETCH# can not be held low for more than 400 ns.

5. Active edge only.

6. This spec applies to MRDC#, MWTC#, and IORC# only.

7. SBHE# is not active for ISA master REFRESH cycles.

8. Assumes tracking between the SDCPYEN+#, SDCPYUP outputs and the MWTC#, SMWTC# outputs. (Specifically, a
20 ns output delay for the copy enables assumes a minimum delay on MWTC#, SMWTC# of 7 ns.)

9. Read cycles are not specified because system timings guarantee adequate timing margins for the SDCPYENx# signal
paths.

10. This spec applies to write cycles requiring EISA master back-off (i.e., the first cycle of a disassembly).

11. This spec is for a write disassembly, except the first cycle of EISA or DMA bus masters.

12. This applies to the BCLK rising edge after REFRESH# goes inactive during ISA master refresh cycles.

13. This spec only applies to cases where BCLK is not stretched, since BCLK stretched cases are not critical.

14. 386 only.

15. i486 only.

16. Typical values for t13d are:

Back to Back Cycles Single Cycies
25 MHz 33 MHz 25 MHz 33 MHz
170 ns 140 ns 130ns 110ns

17. The 82358DT will function correctly with a HCLKCPU high and iow time of 15 ns. However, A.C. specs t1i and t1j are
required to guarantee a BCLK high time of 56 ns and a BCLK low time of 55 ns.
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8.2 A.C. Test Loads

8235807

OUTPUT °'j_

;C,_

Minimum Valid Delay Spec Capacitive Load =50 pF

Maximum Specification Capacitive Load = 50 pF: HHOLD, SDCPYENO1#, SDCPYENO2#, SDCPYEN03#,
SDCPYEN13#, SDHODLE([3:0]#, . SDOE[2:0]#,
HDSDLE1#, HDOE[1:0]#, HALAOE#, - HALE#,
LASAOE#, LAHAOE#, LALE#, SALAOE#, SALE+#,
HERDYO#/ARDY, DRDY, ST[3:0], RST, RSTCPU,
RST385, AENLE #, HNA # /SBMODE. 1

80pF: SDCPYUP, CLKKB ‘

120 pF: HM/IO#, HW/R#, HD/C#, HRDYO#/SDVLD,
HBE[3:0] #, HSSTRB#, QHSSTRB#. :

240 pF: BE[3:0] #, M-IO#, W-R#, START #, CMD#, MSBURST#,
SLBURST#, EX32¢#, EX18#, EXRDY, LOCK#, BALE,
BCLK, IORC#, IOWC#, MRDC#, MWTC#, SMRDC#,
SMWTC#, I016#, M16#, CHRDY, SA[1:0], SBHE #.

200380-X0
CL

(9]
r
[

Cy includes all parasitic capacitances.

Figure 8-2. A.C. Test Loads

8.3 A.C. Timing Diagrams

200380-G8
.. 486 Mode
. tig, t1i N
—
(]
]
] - 1
—) [~ — [T ]
: ' . ' ] t1g, t1j '
—n)
' i 1
1 N 1
] 1
[ J
' t ' 200380-Y6

Figure 8-3. HCLKCPU Timing—t1-t1j
1-475



intel. 82358DT

2.0v

BCLK 0.8y

CLKKB

—] " Trse

Tiow — ,
: ' 200380-G9

THIGH = {31c, t60a

Tiow = t31a, 160a

Trise = t31b, 160c

TrawL = t31b, t60c

TperioD = 160

Figure 8-4. BCLK and CLKKB Timing—131a, t31b, t60, 160a, t60c, t60d

START#

e = MU
| —
L¥] t2¢
frte—]

HKEN® j |
290380-HO

Figure 8-5. 1486™ Host Memory Read Cycle to the EISA/ISA Bus—t2, t2a

mpipipipiaipisinh

#1892 21

t3 I [+t : 3] I""‘“

388 PIPEUNE—;‘
r
e}

START# I_”__

290380-X6

Figure 8-6. Host Master Cycle to the EISA/ISA Bus (82350 System)—t3, t3a

HCLKCPU(488)
HCLKCPU(386)

AS# ) :
. t3b
— § —

290380-H1

Figure 8-7. Host Master Cycle to the EISA/ISA Bus (82350DT System)—t3b through t3e
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HCLKCPU(4886)

HCLKCPU(386) : ‘
4| t4a " t4a
. I._
‘ l-— 386 PIPELINE —ﬁ
__
- - 4

START# —l , I—-; f—

290380-H2

Figure 8-8. Host Master Cycle to the ﬁlSA/ ISA Bus (82350 System)—t4, t4a

o — L LT LTI

S nUnUyUUnInUUUnIUL
HADS# —l_I .
START# |_

t5 t5a

nsers:ox | )E.‘_—;( ‘ ] |

290380-H3

Figure 8-9. Host Master Cycle to the EISA/ISA Bus (82350 System)—t5, t5a

BE[3:01# or I ‘ I
SAI1:01#, SBHE#
50 tsb
HBEI3:01# | . |

290380-H4

Figure 8-10. EISA, ISA, DMA, or REFRESH Master Cycle to the Host Bus—t5b

T y I

37

ARDY

rys

t5d
nees:01# | N ;(

47

290380-HS

Figure 8-11. Host Master Cycle to the EISA/ISA Bus (82350DT System)—t5Sc, t5d
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START# I a
CMD# I |
SOVLD
15 .
HBEr3:01¢ J ‘ |

290380--H6

Figure 8-12. Last Cycle of an i486 Burst Cycle to the EISA/ISA Bus (82350DT System)—t5e

LG
2

SPWROK 4 G

15¢ t59

weeow | ; ’ ‘i it ]
i

37

290380-H7

Figure 8-13. HBE[1:0] # Setup and Hold During Power-Up—t5t, t5g

HCLKCPU —”_-
HHOLD —q - ' l_——

Rz

J HHLDA —1 Ny

43

tsi t5)

HBEL3:01# { v - l( I

290380-H8
Figure 8-14. HBE[3:0] # Float and Drive Timing-—t5l, t5]
: 82 81 22 81 7]
ey — L LT L L LML
START# l
t6b téa
t6 et
[t
HNA#
200380-H9

Figure 8-15. Host Master Cycle to the EISA/ISA Bus—16, t6a, téb
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téc t6d

f——teel

SPWROK

SBMODE# T

290380-10

Figure 8-16. SBMODE # Setup and Hold During Power-Up—té6c, t6d

s — LI LT LI L
i

LI
[T

HADS# |
START# I
7 t7a
- f— efiioel
HD/C#
wu/ior | ;l( )E_ i
HW/R#

290380-11

Figure 8-17. Host Master Cycle to the EISA/ISA Bus (82350 System)—t7, t7a

HCLKCPU(486) —J_l—ru
U

HADS#*

p

t7

HD/C#

o JJZ :

HW/R#

290380-12

Figure 8-18. Host Master Cycle to Host Slave (82350 System)—17, t7a

AS# ‘ ]—

ARDY  evwmem— ﬁ

t7b] t7¢

HD/C#
HM/10% { ‘}

HW/R#

200380-13

Figure 8-19. Host Master Cycle to the EISA/ISA Bus (82350DT System)—t7b, t7c
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CMD# l I

SDVLD

t7d

HD/C#
HM/Io#
HW/R#

290380-I4

Figure 8-20. Last Cycle of an i486™ Burst Cycle to the EISA/ISA Bus (82350DT System)—t7d

HCLKCPU
HHOLD —q l_—_
£ G

24

HHLDA' ——j n p—

X

t8a - t8b

HD/C#, L6 “-IG
HM/10# i

29038015
Figure 8-21. HD/C#, HM/10 # Float and Drive Timing—t8a, t8b
EXMASTER# _]_4 .
W-R . d
t9 19
A . 290380-16

Figure 8-22. EISA Master Cycle (82350, 82350DT/Buffered Systems)—t9

EMSTRIE# _L..;
§

lowc#,

MWTC# 1
: 190 t8a

HW/R# | ‘

290380-17

Figure 8-23. ISA Master Cycle (82350, 82350DT/Butfered Systems)—t9a
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— ST[3:0] SAMPLED ACTIVE L
BCLK ’ - -
Sed LJ LJ J L

sT(3:0]

" Hw/R#

Compatible Write
Type “A" Write

START#

-
———%
9b
— Compatible Read
HW/R# ——E . . o | Type "B" Write
. [ Typs "C” Read/Write
——%

START# I_'—

HW/R#
T Type "B" Reod

} Type “A" Read

START# ﬂ

200380-18

Figure 8-24. DMA or REFRESH Master Cycle—tSh

EXMASTER® EXMASTER®
EMSTRIS# EMSTRIS®
AND OR
REFRESH#® REFRESH#
t9¢ t9d
HW/R# ¥

29038019
EXMASTER#, EMSTR16#, and REFRESH# are “ANDed" together to float HW/R#. HW/R# floats from the rising
edge of the last signal to transition high from this signal group. HW/R # is driven from the falling edge of the first signal
to transition low from this signal group.

Figure 8-25. HW/R# Float and Drive Tlmlng (82350, 823500T/Buffered Systems)—tsc tod

HCLKCPU(486)

HCLKCPU(386)
HADS# I I
) " ue| ti0e
HLOCMEM®. A
oR
HLOCIO#

290380-J0

In the case of back-to-back ¢ycles (except back-to-back cycles where the first cycle is a posted write), HLOCMEM# and
HLOCIO# are sampled on the rising edge of HCLKCPU, at the rising edge of the CMD# signal from the first cycle. If the
first cycle is an assembly or disassembly cycle, HLOCMEM# and HLOCIO# are sampled at the end of the last CMD#
of the assembly or disassembly process. In the case of back-to-back cycles where the first cycle is a posted write,
HLOCMEM# and HLOCIO# for. the second cycle are sampled on the same rising edge of HCLKCPU that HRYDI # from
the first cycle is sampled active.

Figure 8-26. Host Master Cycle to the EISA/ISA Bus (82350 System)—t10, t10a
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LI LT LI
AS# ﬁ r—
START# '}
|__. ARDY I.._
CMD# n----”—_.. t10e
ety
t0b [ t0c HLOCMEM#
N or
HLOCMEM:r S HLOCIO®
HLOCIO® 200380-J2
290380-J1
Figure 8-27. EISA or Figure 8-28. Host Master Cycle
DMA Master Cycle—t10b, t10c (82350DT System)—t10d, t10e
Ly |
’ o
HCLKCPU(386) —-rm—llr‘-m
BCLK I I
CMD#* _I
e e e
] m
HSTRETCH# . .
‘ , - 20038043
Figure 8-29. EISA, ISA, or DMA Master Cycle to the Host Bus—t11, t11a
oo — LI LTI LT
s i
CMD# I
HERDYO# ] l
HRDYO# I
’ "2 | 120
i B
HRDYI#®
200380-J4

Figure 8-30. Host Master Cycle (82350 System)—t12, t12a
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AS# I_-
LG

42b 7

HBURST# ——

290380-J5

Figure 8-31. Beginning of an 1486™ Burst Cycle to the EISA/ISA Bus (82350DT System)—t12b

START# I I
CMD#
L
) SOVLD [ :
HBURST# - |

200380-J6

Figure 8-32. Last Cycle of an i486™ Burst Cycle to the EISA/ISA Bus (82350DT System)—ti2d

HCLKCPU(488) ’_u ) u_l—
) [ 2 L]
e UL
CMD#
. 13 u3
festt—t=y
HERDYO#
t3
3 t13a
ottt
HRDYO# I

200380-J7

Figure 8-33. Host Master Cycle to the EISA/ISA Bus (82350 8yst6m)—t13, ti3a

BCLK

(571 T ——

t13¢

SDVLD - t13b

NOTE: :
During assembly cycles, SDVLD is pulsed low after the last CMD# of the assembly process.

290380-J8

Figure 8-34. Host Master Read Cycle from the EISA/ISA Bus (82350DT System)—t13b, 13¢
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AS#  esmtmm—

 —
- L,
t

START#

ARDY

130

290380-49
Figure 8-35. Host Master Cycle (82350DT System)—t13d, t13e
HCLKCPU(488)
2 a
HCLKCPU(386)
4 4
HHOLD
$5= 290380-K0
Figure 8-36. HHOLD Valid Delay (All Cycles)—t14
HCLKCPU(486) o
HCLKCPU(3886)
t15
]
HHLDA 1
it 290380-K1

Figure 8-37. HHLDA Setup Timing (All Cycles)—t15

21 [-}]

HCLKCPU

HCLKCPU
BCLK
BCLK —-| L—I u I—
ne_:.._k_““ te 7 j— t180
HLOCK# '

» HLO(.:K# —l !
LOCK#
"I— LOCK#

START# _I_I— START# I

CMD# 1 - CMD# . ] |
290380-K2 200380-K3
Figure 8-38. First Cycle of a LOCK—t16, t16a Figure 8-39. End of LOCK Where HLOCK # Is
Sampled Inactive on the Following Cycies

START #—t16, t18a
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ntel. 82358DT
21
HCLKCPU —1
o — L LT LILT
we _4—.__]- t16a AS® i
T— || =—
LOCK# ‘ 290380-K5
START# —l_l
CuD#
| —
200380-K4
Figure 8-40. End of LOCK at BCLK Rising F"“';::;;;bfr"s"wc‘.'ﬂ;::;:ocx
Where HLOCK #, START #, and CMD #
Are Sampled Inactive on the
Rising Edge of HCLKCPU—t186, t16a
p N
HCLKCFU(M) —J_Lru ch«;gu(m) _J_LI—L.“_-L_”_.L
] ] . [ ] [ ]
HCLKCPU(386) ——I-L'-I-I-I.m HCLKCPU(3886) ——I-U-I-I—IJ—UI-LI-L”-Lrl_
HADS# :
Ly STARTH  cnsmmere———] {17 w7
47 u7 o -'-i__
] HSSTRB#
HSSTRB#
| t7a 170
29°me6 QHSSTRB# ait
200380-K7

Figure 8-42. Host Master Memory

Write Cycle—t17

Figure 8-43. EISA, ISA, DMA, or REFRESH

Master Memory Write Cycle (Except ISA Master

to ISA Memory Slave)—t17, t17a

HCLKCPU(488)

HCLKCPU(386)
MWTC#

HSSTRB#

QHSSTRB#

w w
pet—t-{ .F

t17a ti70
f—ay

200380-K8

Figure 8-44. ISA Master Memory Write Cycle to ISA Slave—t17, t17a
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> ST[3:0] SAMPLED ACTIVE

BCLK
o kd L1 1 LI

ST(3:0) ]

START# fr———
READ

START#
oo WRITE I
18 | ti8a :

HGTIEM# a—

290380-K9

Figure 8-45. DMA Compatible Cycle—t18, t18a

BCLK
L] I ] J LJL
HADS#* :
o L
HBE[3:0)#
) tron 19 19
BE[3:0]# e
sm‘“’""'__'I__I__L_Iﬁ_l"_
o oue ol - I 1 __
t19g .
HKEN# sy
’ 290380-L0
Figure 8-46. Host Master Cycle to the EISA/ISA Bus—t19, t19g, t19h
STARTS e I ' T
CMD#* I I . I
e 19
BE[3:0]# Last s:'Lnb 1 ' 1 1 New BE's

200380-1L1

Figure 8-47. Host Master Cycle to an ISA Slave. Last Cycle of an Assembly or
Disassembly Cycle (Except to a 16-Bit ISA with NOWS # Asserted)—t19
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82358DT

oo
START#
1 ] | L1 | ]
cMD® 1
] J S5 S [ U N D I
t1%a ) 9
BE[3:0]# mmeml 1
o 290380-1L2
Figure 8-48. DMA Assembly or Disassembiy Cycle—t19, t19a
BCLK
N I L L 1 L
e
CMD# ﬁ
| sb 119¢
BE[3:0]# J(
. 290380-13
Figure 8-49. EISA or DMA Master Cycle—t19b, t19¢c
SA[I:OjO
SaHes - row t18d
BE[3:0]# —:d_ .
. 290380-L4
Figure 8-50. ISA Master Cycle—t19d
BCLK : :
I o O e [ —
START# _I___' - s §
CMD#
| 3
t1%e | et  tige | t1gf
[ i §
sels0s e XK J(:’,i
i 290380-L5

Figure 8-51. EISA or DMA Master Burst Cycle—t19e, t19f
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IORC#
— —
oves — D)

120 N 120

w0 _:'<:f>l_

200380-16

ok —d ] Lt L
START# - I
CMD# ﬁ
M=I0 m
—

290380-17

Figure 8-52. ISA Master Cycle—t20

Figure 8-53. EISA Master Cycle—t20a, t20b

MWTC#
2 2

R T I oy
sTaRTe 1T
cuos L]
HW/Re N
2t I

. 200380-19
For Host Master to EISA Slave Cycles, t21a Applies
When the EISA Cycle is not Immediately Preceded by
Another EISA Cycle, Otherwise t21b Applies (i.e., dur-
ing posted writes and pipelined cycles to an EISA
slave, t21b applies).

Figure 8-54. ISA Master Cycle—t21

Figure 8-55. HOST, DMA, or
~ REFRESH Master Cycle (82350,
82350DT/Buffered Systems)—t21a, t21b

i T s O I o B
START# ——ﬂ
CMD# m ___l

280380-M0

BCLK

START#  re————

290380-M3

Figure 8-56. EISA Master Cycle—t21c, t21d

Figure 8-57. HOST, EISA Master
Assembly/Disassembly, ISA, DMA,
or REFRESH Master Cycle—t22

200380-M4

" START# —l 22b I______

290380-M5

Figure 8-58. HOST or ISA Master Cycle
when BCLK is Stretched—t22, t22a
1-488

Figure 8-59. START # Pulse Width (All)—t22b
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BCLK JYY P —
I L] ;
t22¢ 224 ez
— e N .
START# . START# _ﬁ
290380~M1 ' 290380-M2
Figure 8-60. EISA Master Cycle—t22c, t22d Figure 8-61. Host Master Cycle
(82350DT System)—t22e
ox —] Ll LT L | | — L] 1
123 123 23
CMD* ‘
=l CMD# Y,
290380-M6 i ) o 200380-M7
Figure 8-62. CMD # Valid Delay Figure 8-63. CMD # Special Case
(General Case)—t23 (Refer to Table 3-2)—t23
IORC#, e l
MRDC# 123a CMD# w—
' 200380-M9
CMD#*
290380-M8

Figure 8-64. ISA Read Cycle—t23a

Figure 8-65.CMD # Pulse Width (All)—t23b

epgm— L B )

L L L L

e

A T

37

CMD# —
” |
2] ] o
t24a t24b
MSBURST#
PP -
125 | 4250 - O
LT s T —— '___'_;._.ss."_".;_'_‘____l,
‘¢

T

290380-NO

Figure 8-66. EISA Master Burst Cycle—t24a, t24b, 125, t25a
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W Iy L r i rere
START# 3,
/ .
cMD# '
k t24 i 24
MSBURST# = = a
‘25 ‘m ER
ettt
SLBURST# ’}----------.:J
ST[3:0} )( s 7 4 »
—» ST[3:0] Signal Sampled Active —» ST[3:0] Signal Change Detected
290380-N1
Figure 8-67. DMA Master Burst Cycle—t24, 125, t25a
o — LT L LML LTI
START#
L | 1 |
CMD#®
| 1 i ]
» e - |28a
EX32# a—]
2 -
EX16#
290380-N2
Figure 8-68. EISA Master Back-Off Cycle—t26, t26a
HLOCMEM#
OF sy
HLOCIO#
128b t26c
EX32#
290380-N3
Figure 8-69. EISA Master to Host Slave Cycle—t26b, t26¢
o —1 L4 L LJ LJ L1 L1 L
START# .
CMD®
t26d I 126e
EX32#
or
Exia 290380-N4

Figure 8-70. HOST, EISA, or DMA Master Cycle—t26d, t26e
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e — Lt LT LI LT LTI
START# I - —

CMD# — II | 1 . l_
EXRDY# e

v

Figure 8-71. DMA Master Burst Write Cycle—t27, t27¢

290380-N5

e LML ML rrw
START# : 1 | - S
CMD#

| |

t27a_| t27b
EXROY# -

280380-N6

Figure 8-72. EXRDY Setup and Hold Timing (All)—t27a, t27b

w—d LT L1

HLOCK#

t28
[

LOCK#

START# |—|_
CMD# I .

Flgure 8-73. First Cycle of a LOCK—t28

200380-N7
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BCLK

L 1L rr
HLOCK#—'

{28

LOCKf et

A S
- I
: ' 200380-N8

Figure 8-74. End of LOCK Where HLOCK # is Sampled Inactive on the Following Cycles START #—t28

w1 LT 1L 1 L L I
HLOCK# - - r— I
[e—s{t28
LOCK#
START# _I—_l
CMD# | I
. 200380-N9
Figure 8-75. End of LOCK Where HLOCK #, START #, and CMD #
are Sampled Inactive on the Rising Edge BCLK—t28
START# 1 [ 3, | | 3, l |
wo—_ I L1
HHLDA_ — ~ "~ "~~~ ""—" | o (ntuleitit ittt
EXMASTERf __ _ —_—~—~—~——"—"— | o iiniuininieit
-l —t29 ‘« —= [+—t290
BALE | M =) ] " E—
s — LI L g
CPU or EISA MASTER ISA/OMA/IDLE or REFRESH CPU or EISA MASTER
200380-P0

BALE rising is delayed from HCLKCPU rising at START # active, if BCLK is stretched (t29b).

Figure 8-76. Bale Valid Delay—t29, t29a, t29b
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. I e N e IO S e

START # cmvemmmma ‘ %,_.I .
CMD# sy { ¢
I S

130 | t30a 130 | t30a
MASTER16# 49

)

16-BIT EISA MASTER -+~ 32 TO 16 DOWNSHIFT

290380-P1

Figure 8-77. 16-Bit EISA Master or 32-Bit Downshifting Master Cycle—130, t30a

Even Divisor (386/25/33, 486/33)

290380-P2
Qdd Divisor (486/25)
BCLK
200380-P3

Figure 8-78. BCLK Valid Delay—t31
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] o
e N
lowc# 1320 20— & HOST or EISA MASTER CYCLES
£
27
lowcy 2t 20~ . DMA (ALL) CYCLES
£C
52 Ll 52 . .
IORC# — ' HOST or EISA MASTER CYCLES
£C
t32 3y 2
IORC# DMA (GENERAL)
res |
t32 3y £32
IORC# e DMA (MEMORY GE 1/0)
g4
B2 ¥ 52
IORC# — A DMA (BURST WRITE)
g d )
¥y
200380-P4
T — ez vs2
MWTC# HOST or EISA TO 8-BIT ISA
£
3 b 5
A s £ ‘ HOST or EISA TO 16-BIT ISA
and ALL DMA
132 [ 132
MRDC# — HOST or EISA TO 8-BIT ISA
132 Tz
MRDC# s . DMA TYPE A and B (MEMORY GE 1/0)
132 " 438,
MRDC# DMA (GENERAL), TYPE C, or REFRESH,
N and HOST or EISA TO 16-BIT ISA
PR )
200380-P5

Figure 8-79. IORC #, IOWC#, MRDC #, and MWTC # Valid Delays—t32, t32a
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MWTC#

>33 [ —>1t33

SMWTC# e

290380-P6

MRDC#

SMRDCH —=it33 = et 33

290380-P7

Figure 8-80. ISA Master Cycle Where the Addressed
ISA Slave Is within the 0 to 1 Mbyte Address Range—t33

MWTC#

L
¥

£ G
w37y

GTIM# ‘ . .
—{t33qf=— —it33|-
SMWTCH . DE—

LG
3y

290380-P8

Figure 8-81. ISA Master Cycle Where GT1M# Decode Happens
after the Assertion of MRDC # or MWTC #—t33, t33a

b L L L

t33b t33b

-
SMWTC#
L

e HOST or EISA TO 8-BIT ISA
t33b t33b

> ] HOST or EISA TO 18~BIT ISA
SuwTCH AND ALL DMA TO 8- OR 16-BIT ISA

33

SMRDC#
Jj —

(] iy DMA TYPE A
SMROC# and B (MEMORY GE 1/0) TO 8- OR 16~BIT ISA

BCLK

e HOST or EISA TO 8-BIT ISA

SMRDC# ] N DMA (GENERAL), OR REFRESH TO 8- OR 16-BIT ISA,
£ and HOST or EISA TO 16-BIT ISA

290380--X7

Figure 8-82, Non-ISA Master Cycle Where the Addressed ISA Memory Slave
is within the 0 to 1 Mbyte Address Range
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LM W g
START# .
I

—{t34je— —a le—t34a
M164 «
) _ o 290380-P9
Figure 8-83. HOST, EISA, or DMA Master Cycle to ISA Memory—t34, t3da
e L M1 rirrrririd

START# I I
CMD# I r——

-~ te=t35a
35
1016# —r—o—
feand °
. 290380-R0
Figure 8-84. HOST or EISA Master Cycle to ISA 1/0—135, t35a
START# I l
CMD# ' . . | C | ;
HLOCIO#
t35b .. . t35¢
10164 ‘7._
R 290380-R1

Figure 8-85. ISA Master to a Host 1/0 Slave—t35b, t35¢

1-496



82358DT

MRDC#, or MWTC#

CHRODY

8CLK
STARTH o v
—
CMD#
L |
IORC#, IOWC#

136

are sampled active again.

- [G-QSSG

/

290380-R2

If either EXRDY or DRDY is sampled inactive, CHRDY will float from the falling edge of BCLK that EXRDY and DRDY

Figure 8-86. ISA Master to EISA or Host Slave—t36, t36a

Ly

136d

8CLK
START# | I 3
CMD#
L £C -
AT
CHRDY Y
t36bjw

290380-R3

Figure 8-87. HOST, EISA or DMA Master to an ISA Slave (One Wait-State)—t36b, t36¢, t36d

BCLK

| I N .

L L

B I

CMD#
|

NOWS#

—  |*t370

290380-R4

Figure 8-88. HOST or EISA Master Cycle to an 8-Bit ISA Slave—t37, t37a
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BCLK

I L L I L L riri
'.START#——‘—J

CMD# - L | . o
— {370
—ft37}e—
NOWS# v v
taaal -
. ‘ . , 290380-R5
Figure 8-89. HOST or EiSA Master Cycle to a 16-Bit ISA Slave—t37, t37a
BCLK —l
START# s
HBE[3:0]# —(
BE[3:0]#
138
SA[1:0],
SBHE#
SALE# ewasmmmy -
290380~R6

SA[1:0] and SBHE# are a propagation delay from either BE[3:01 # or SALE # falling, whichever occurs later.

Figure 8-90. Host Master Cycle (with BCLK Stretching)—t38

BCLK

STARTH emete—

CMD#

BE[3:0)# _(

138

SA[1:0],
SBHE# ——<

290380-R9

Figure 8-91. DMA or REFRESH Master Cycie—t38
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BCLK e ‘ —
711 Ve —
CMD# —
BE[3:01# ——<
t38a
SA[1:0],
SBHE#
'SALE#
‘ 200380-R7
Figure 8-92. EISA Master Cycle—t38a
BCLK
STARTH e
HBE[3:0)¢ —<
BE[3:014 —<
t38a
SA[1:0), |/
SBHE# \
SALE#
290380-R8

Figure 8-93. Host Master Cycle (without BCLK Stretching)—t38a
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—ST[3:0] SAMPLED ACTIVE

S e I e N e N o N e T T e e I

REFRESH# ° f |
sT3:0] [ ‘e X _ ¢
24
START# ¢ 1 [
CMD# G | [

290380-S0

Figure 8-94. 82357 (ISP) Initiated Refresh—t39

o—] LT L LI LML LMo

A
EMSTR1 64 £ |
39—+ | —{ |Jt39a ] _
REFRESH# [ —§
i5
sT(3:0] > e

START# | I—LL =)

290380-S1

Figure 8-95. ISA Master Initiated Refresh—t39, t39a
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HCLKCPU (i486) Jml—
HCLKCPU (386) ..H.”. ' BCLK _I |

START# esst—

CMD#

t42

142> |

STO#(ADS#)

HNA#

/|
s — Pl

LALE#* bv————

t42¢c t42d
ST2(INTA) 5§

290380-S2

Figure 8-96. Host Master Cycle to the 82357 (ISP)—t42, t42c, t42d

START# Y I
CMD# —
t420 t420
STO(ADS#)
; 290380-S3
Figure 8-97. EISA Master Cycle to the 82357 (ISP)—t42a
BCLK
HHLDA - 43
EXMASTER# 3
cPU IDLE EISA MASTER
200380-S4

Figure 8-98. EISA Master Cycle—t43
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BCLK emm—
55
HHLDA t44
EMSTR16# {$ -
(] IDLE ISA MASTER
290380-S5
Figure 8-99. ISA Master Cycle—t44
S L 111
START# ] I
CMD#

45

seerveiss.o.ee. 0w 7777772222222 W67

I |

290380-S6

Figure 8-100. HOST, EISA, ISA (to EISA 1/0), or DMA Write Cycle—t45 (Active Edge)

BCLK

L L

CMD#

START# _l_

L

t45
a—sr{

SDCPYEN[13, 03,02, 011¢ |

the rising edge of BCLK that START # is driven inactive.

Slaves Dato Size Determined 20038057

Before the slaves size is determined, copying is done assuming a default slave size as follows: (16-bit slave for a 32-bit
master, and a 32-bit slave for a 16-bit master). If a match is determined, the copy enable signals are driven inactive on

Figure 8-101. 32-Blit or 16-Bit EISA or DMA Master Write Cycle Where the Master and
Slave Data Size is Matched (e.g., 32-Bit Master/32-Bit Slave)—t45
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N N e Y e O e A

smw—-—-L _I

cMpy |

——

145

[t45b

SooPvENss.o3.02. 01 {7777/ 77/

290380-S8

Figure 8-102. E{SA Master or DMA Burst Write Cycle—t45 (Active Edge), t45b (Inactive Edge)

BCLK

0 1 1 1 L1 1

||

CMD#
l

t45 t45

L45b

socmrm[ls.os.oz,onom( o111 0101

290380-S9

the Slaves Data Size and the Initial Transfer Is Misaligned
(e.g., Initial BE[3:0] # = 0111)—t45 (Active Edge), t45b (Inactive Edge)

Figure 8-103. EISA Master or DMA Burst Write Cyclie Where the Masters Data Size Is Less Than

1l rirrirrrirrrrirsrienrm
START#
L
CMD®
' L |
1o16#
—
450
SOCPYENISS, 03, ol 777 e _)‘( /'////////////////////
SDCPYENO2+# is not delayed from the falling edge of I016#. The 82358DT treats SDCPYENO2# the same for ;t:m
slave devices and 16-bit slave devices. If SDCPYENO2# is inactive coming into the cycle, it will be driven active on the
rising edge of BCLK at. START # driven inactive.

Figure 8-104. HOST, EISA, or DMA Master Read Cycle
from 16-Bit ISA I/0—t45a (Active/Inactive Edges)
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L LI LIl

—

tasc [tasp

SOCPYENIN3,03,02,0¢ {77777 70 0) ‘ &7 iz

XX G

200380-T1

Figure 8-105. EISA Master or DMA Burst Read Cycle—t45b (Inactive Edge), t45c (Active Edge)

LM ML

START# —I

CMDf =y

t45d

SDCRYENO1#

fe—o{t4Se

SDCPYUP

200380-T2

Figure 8-106. 16-Bit EISA Master Write to an 8-Bit EISA/ISA Slave (BE# = 1101)—t45d, t45¢

Ic

MRDC#
‘ or
MWTC#
1451, 1459
i}
SDCPYEN[13,02]#

"

rei

145¢, 1459
y—i] .

37

290380-X8

Figure 8-107. ISA Master to Host Memory That Supports ISA Cycles—t45f, t45¢g

MRDC#

or
MWTC#

el

SDCPYENO1#

37

£ G

cla

290380-X9

Figure 8-108. ISA Master to 8-Bit Memory—t45t, t45g
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. o L
T "
cMD#® : _ '
10RC# '
rqé
.. Jtasg L - - t45g
SDCPYENQ1# 1 N
d o
IOWCH# ey ‘:% _ :- I
- [ t45¢ “5"-.]_":. = t45h
SOCPYENOI# 1 ) H
fC
' " N 290380-Y0
Figure 8-109. ISA Master to 8-Bit I/0—t45f, t459, t45h
wd LT LML I L
smzw—,_—,‘;
CMD# o ‘ l——
e 146
SDCPYUP
290380-T3

Figure 8-110. 16-Bit EISA or DMA Master Write Cycle to an 8-Bit ISA Slave (BE# = 0111, 1101)—t46

R N I e O N

START#

L |

CMD# I r—
46

4—-'
O )

For ISA master cycles, this only applys to cycles to EISA 1/0, EISA memory, or Host I/0.

290380-T4

Figure 8-111. HOST, EISA, ISA, or DMA Master Write Cycle—t46
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82358DT
MWTCW
£C
SDCPYUP
Iqd
290380-Y3
Figure 8-112. ISA Master Write to 8-Bit Memory—t46a
BCLK I L l L;_I I
1owc# ’
f% . l
- le-t46a 6o~ =]  |et46c
SDCPYUP | -
Idd .
290380-Y2
Figure 8-113. ISA Master Write to 8-Bit ISA 1/0—t46a, t46¢c
MRDC# f
148b —i t46b
SDCPYUP N ——
! 290380-Y5
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o L | i

START#

CMD#

l |

t47 t47

S

280380-T5

Figure 8-115. EISA, or DMA Master Write Cycle—t47

e L
START#——_L_I

CMD# r———

l-n1t47
47 ' t47a

SDCPYEN[01, 02, 03, 13]#

t47b

200380~-T6

Flgure 8-118, HOST, EISA (Non-Burst), or DMA (Non-Burst) Master Read Cycle—t47, t47a, t47b

MWTCH ey
or
10WC#

t47¢ 47¢

SDHDLE[3:0)4 m

200380-T7

Figure 8-117. ISA Master Write Cycle—t47¢
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82358DT

w LI L LML ML

B MY Do IS py I
CMD# . . -
I .

148
SDOE[2:0]# — ™
» , R S 200380-T8
Figure 8-118. EISA Master Read Re-Drive Cycle—t48
S e I e I e e I e e I |
S‘TART'—EU"‘ I 45
IR U Ry ISP p B |
. it e
’ ) . L DMA TYPE “A*
48 : 148
SDOE[2:0)¢ __.j_
| DMA TYPE "B"
290380-T9
Figure 8-119. DMA Master Read Re-Drive Cycle—t48
I L] L 11
STARTS® [
[ S I S S I B
‘!4&- t48b t48b
SDOE[2:0)# ] g( -;l( I
. 290380-U0
Figure 87120. EISA Master Disassembly qule—uaa, t48b
e [ L] .
t48b t48b t48b
290380-U1

When BCLK is stretched low, SDOE # [2:0] are delayed from START # falling.

Figure 8-121. Host Master to the EISA/ISA Bus Disassembly Cycle—t48b
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RO ey
ce —
MRDC# Iy
SDOE[2:0]¢ -—é‘ I—-—
290380-Y7
Figure 8-122. ISA Master Read from a Host Slave—t48¢c
e 1 | | e
START#
EISA MASTER
CMD#
t48d t48d
EISA MASTER ] -
SDOE{2:0)#
w“ad
m et
SDOE[2:0)# I
DMA )
200380-U2
Figure 8-123. EISA or DMA Master Read from a Host Slave—t48d
U I B T | O O e
S‘Tmo—_|_ l I
- J S I I
49 t49
HDSDLE 1# i 1 WRITE (Disaesembly) _
t49 t49
HDSDLE1# ] 0‘__!_‘- READ (Assembly)
t49e ) 'uﬁ
HDOE[ 1:0]# _l
‘ ] 290380-U3
Figure 8-124. EISA Master Re-Drive Cycle—t49, t49¢
P e O 1 [ P R oy N Y
START'—l_ -
CMD# » '
t49 149
HDSDLE1 #
200380-U4

Figure 8-125. EISA or DMA Master Read Cycle from a Host Slave—t49
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s | [ | —
CMD# I 1
HCLKCPU(486) ‘BOLK HCLKCPU
HCLKCPU(386)
t490  [t49g t490 49
HOSDLE1 #
Single CPU (Write) Second Transfer of
or First Transfer of a Bock=to~back
o Bock=to=back
. . . 200380-U5
Figure 8-126. Host Master Write Cycle to the EISA/ISA Bus—t49a
MROC#
o | -
IORC#
t49b
HOSDLE1 # r—
290380-U6
Figure 8-127. ISA Master Read Cycle (Active Edge Only)—t49b
HCLKCPU _ HCLKCPU _ ™
N q
SOVLD - HRDYI# LJ’
SDYLD i | -
BCLK '

L1 1

R N

I

L] L

CMD# I I
150 ts0 82350, 8235007
-] 1> (Assambly)
HDOE[1:0)#
50 150 t50 150
ot ate - Sing|
HDOE[ 1:0]# iy L
8235007 82350
290380-U7

In an 82350 system, HDOE[1:0] # are driven inactive from the rising edge of HCLKCPU where HRDY! # is sampled low.
In an 82350DT system, HDOE([1:0] # are driven inactive from the risinQ edge of HCLKCPU tha_tv SDVLD is driven high.

Figure 8-128. Host Master Read Cycle from the EISA/ISA Bus (Single or Assembly Cycle)—t50
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l ] | | L | I I . |
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cups : ‘ _r.__ _
150 t50
HDOE[ 1:0]# . WRITE (Disassembly)
50 150
i
HDOE{ 1:0]# : | I READ (Assembly)
- : 290380-US

Figure 8-129. EISA Mastqr Re-Drive Cycle—t50

BCLK

Ll | L f L1 L
START#—I__I

CMD# | I
150 t50
HDOE([1:0]#
) ) 290380-U9
Figure 8-130. EISA or DMA Master Write Cycle to the Host Bus—t50
MWTC#
or
lowce
1500 t50a
HDOE[1:0)# 1 P—
290380-V0

Figure 8-131. ISA Master Write Cycle—t50a
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Figure 8-132. HOST, EISA, ISA, DMA, or Refresh Master Cycle—t51,t51a, t51b
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Figure 8-133. HOST, EISA, ISA, DMA, or Refresh Master Cycle—t52
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Figure 8-134, HOST, EISA, ISA, DMA, or Refresh Master Cycle—t53, t53a, t53b
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Figure 8-135. Host Master Cycle with BCLK Stretching—t54
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Figure 8-136. Host Master Cycle without BCLK Stretching—t54
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Figure 8-137. Host Master Cycle to an ISA 170 Slave (Pipelined)—t54
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Figure 8-138. SALAOE # Propagation Delay (Al)—t55
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~ STARTH ’
CMD# ‘
_ 156 1__It 3
SALE#

200380-V8

Figure 8-139. HOST, EISA, or DMA Master Cycle (Note: For DMA Cycles,
This Only Applies to the Subsequent Cycle of an Assembly or Disassembly Cycle)—t56
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200380-V8

Figure 8-140. DMA Master Cycle (Single Cycle or the Initial Cycle of an Assembly or Disassembly
 Cycle)—t56a

HCLKCPU (i486) —I

I 91 22 21 92

i

t57a e l=t57

SPWROK

290380-W0

Figure 8-141. System Power-Up (SPWROK) Setup and Hold Timing—t57, t57a
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Figure 8-142. RST, RSTCPU, and RST385 During Power-Up—t58, t59
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Figure 8-143. RSTCPU and RST385 During a Keyboard Reset—t59
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Figure 8-144. RSTCPU and RST385 During a Shutdown Cycle—t59
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Figure 8-145. CLKKB Valid Delay—t60b
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Figure 8-146. Host Master to an ISA I/0—t61, t61a
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BCLK ]
START# | 1 v . :I \
CMD# : , l_ .

62
162
DaenLew . 77, 162
@ aenLew
200380-W7
O HOST to EISA/ISA Memory or EISA I/0
@HOST to ISA 1/0 or ISA Memory
AENLE # rising is a valid delay from HCLKCPU rising at START # active, if BCLK is stretched (t62a).
Figure 8-147. Host Master Cycle—t62, t62a
HCLKCPU(486) = o
HCLKCPU(386) A
HADS#
] 163_. [—t63a
PWEN# e e———
290380-W8

For back-to-back cycles, PWEN# is sampled on the rising edge of HCLKCPU, at the rising edge of the CMD# signal
from the first cycle. If the first cycle is an assembly or disassembly cycle, PWEN# is sampled at the end of the last
CMD# of the assembly or disassembly process.

Figure 8-148. Host Master Memory Write Cycle to the EISA/ISA Bus (82350 System)—t63, t63a

T " [
ARDYf e —

rg

t63b 7 |  ete3c

PWEN#

LC
3

200380-W9

Figure 8-149. Host Master Memory Write Cycle to the EISA/ISA Bus (82350DT System)—t63b, t63¢
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8.4 Driver Characterization Data

As systems become more complex, and compo-
nents operate at higher frequencies, further informa-
tion on the performance of a’ component's output
drivers becomes helpful or even necessary. This
section offers two kinds of data relevant to the A.C.
performance of the 82358DT drivers:

1. Capacitive Derating Curves. for quickly adjusting
timing delays under simplified loads. :

2. Output V/1 Plots for predicting or modeling an out-
put's performance under more complex loads. -

Here, a “simplified load” involves viewing the load
driven by an output (traces, inputs, connectors . . . )
as a sum of smaller capacitances. This method may
often be valid, particularly when the trace driven is
short. Longer traces, possibly with numerous stubs,
present a more “complex load” to the output driver.
Predicting an output's performance under these
configurations requires a basic understanding of
transmission line phenomena and possibly analog
simulation tools.

The 82358DT has four different types of outputs, la-
beled A, B, C, and D. The following Tabie associates
each 82358DT output with its output driver type. . -

82358DT Signals by Output Type

Type Signal Name

A BCLK

B HNA #/SBMODE #, HRDYO #/SDVLD,
SDCYPENO1#, SDCPYENO2#,
SDCPYENO3#, SDCPYEN13#,
SDCPYUP, SALE #

Cc EX16#** EX32#**, EXRDY**,
CHRDY**, AENLE #, BALE, BE[3:0] #,
CMD#, QHSSTRB #, HBE[3:0] #,
HD/C#, SDHDLE[3:0] #,

HDOEI[1:0] #, HDSDLE1 #,
HERDYO#/ARDY, HHOLD, HM/10 #,
HSSTRB#, HW/R#, IORC#,
IOWC#, LALE#, LOCK#, MRDC#,
MSBRST #, MWTC#, RST,

RST385, RSTCPU, SDOE[2:0] #,
SMRDC#, SMWTC#, STO,

START #, W-R, SA[1:0], SBHE #

D 1016#**, CLKKB, HALAOE #, HALE #,
LAHAOE #, LASAOE #, M-IO,
SALAOE #,

ST2, ST3

**These signals are implemented as open-drain drivers
(only drives low), consequently the “Low-to-High Tran-
sitions” derate curve and.the “Output Driving High” V/I
plot do not apply. .

To obtain capacitive derating or V/I information for a
signal, first find its Type in the above Table and refer
to the following sections for the appropriate curves
corresponding to that Type.

-8.4.1 CAPACITIVE DERATI“G CURVES

The following information will be useful for adjusting
the given A.C. Specifications in the following two
cases:

1. The actual capacitive load on a signal trace is
larger than the specified A.C. test load. In this
case, a certain amount of nanoseconds, as de-
rived from the curves, should be added to the
stated A.C. Specification.

2. The actual capacitive load on a signal trace is
smaller than the specified A.C. test load. In this
case, a certain amount of narioseconds, as de-
rived from the curves, can be subtracted from the
stated A.C. Specification.

NOTE:
This information is only useful if the actyat signal
trace is short enough to allow viewing its loading as
a.lumped capacitor. If the trace is longer, and the
loads more distributed, then other methods of anal-
ysis must be used to accurately assess the effects

‘of the load.

To assist the user in applying these curves to any
specification, the vertical axes show only the change
in nanoseconds per gradient. Use the curves to sim-
ply determine the amount of nanaseconds to either
add to, or subtract from, the given delay.

NOTE:
All derating curves are derived from design and
process characteristics, and are not guaranteed by
test.
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8.4.2 OUTPUT V/I PLOTS

Following are V/I plots for each 82358DT driver

Type (A, B, C, and D). These plots can be used to

obtain:

a. output modeling information

b. a measure of the instantaneous value of the out-
put impedance

¢. the magnitude of driven voitage steps through
graphical analysis.

. -In each set of curves, a range is shown to allow best

and worse case analysis over process, temperature
(0°C to 85°C), and voltage 5V + 5%).

NOTES: .
1. These plots should NOT be used to extract DC
parameter data.
2. These plots are derived from process and design
characteristics, and are not guaranteed by test.
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Type.C V/I Plots
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9.0 REVISION HISTORY

Revision -003 of the 82358DT data sheet contains
many updates and improvements to revision -002. A
revision summary of major changes is listed below:

~ Changes since revision -002:

Section 3.1.1

Section 3.1.1

Section 3.1.3

Section 3.1.3

Section 3.2

Section 3.3

Section 3.3

Section 3.3

HRDYI# pin description: The
HRDY1# pin description has been re-
worded for clarity.

SDVLD pin description: The falling
edge of SDVLD occurs after the as-
sembly process is complete.

HLOCMEM# and HLOCIO# pin de-
scriptions: When used in an 82350DT
system environment, AS# must be
blocked from reaching the 82358DT
during host or buffered master cycles
not intended for the EISA or ISA bus.

HKEN# pin description: HKEN# is
used in i486™/82350 and
386/82395/82350 systems. In an
82350DT system, HKEN# should be
puiled high with a 10K pullup resistor.

MSBURST # pin description: A burst
cycle is terminated on the rising edge
of BCLK that MSBURST# is sam-
pled inactive, unless EXRDY is sam-
pled inactive on the previous falling
edge of BCLK. In this case, CMD#
will remain active untii EXRDY is
sampled active.

CHRDY pin description: CHRDY is an
output for all ISA master cycles, ex-
cept cycles to ISA memory. During
ISA master cycles to 8-bit EISA and
ISA 1/0 slaves, the 82358DT will
float CHRDY from the falling edge of
BCLK, 4.5 ns after START # is driven
inactive, if EXRDY and DRDY are
sampled active.

CHRDY pin description: CHRDY also
takes precedence over 1016# when
1016+# is used to shorten the cycle.

Figure 3-2: This figure has been re-
placed with a new figure. The new
figure provides improved clarity to the
CHRDY pin description.

Section 3.4

Section 3.7

Section 3.9

Section 4.12
Section 4.14

Section 4.15

Section 4.3
Section 5.6

Section 5.7
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DRDY pin description: DRDY is the
indication of the end of the current
transfer, until ST3 and ST2 are driven
to. their idle state again. After ST3
and ST2 are driven to their idle state,
DRDY may still be inactive for the
last transfer (burst cycles only).

RST, RSTCPU, and RST385 pin de-
scriptions: These signals are not driv-
en active when SPWROK is driven
active. They are active at powerup.

BCLKIN pin description: BCLKIN
should be connected to BCLK such
that the delay between an HCLKCPU
edge and the corresponding BCLKIN
edge does not exceed 15 ns.

Figure 4-28: Phase one (01) and
Phase two (02) labeling has been
added.

A discussion on “Flush” and “Write
Back” have been added to this sec-
tion. .
AENLE#: For ISA slave assembly,
disassembly, and i486™ burst cy-
cles, AENLE # will remain inactive for
all subsequent cycles in the assem-
bly/disassembly or i486™ burst pro-
cess.

Figure 4-34: ISA memory is grouped
with ISA 1/0 slave cycles.

Table 4-8: Note 4 has been added.

DMA text section: DMA devices mon-
itor EXRDY, and IORC# or IOWC#
during read and write cycles.

Figures 5-61 and 5-63: IORC# is
driven inactive if disassembly is re-
quired.

Figures 5-72 and 5-73: These figures
now include Write Back and Flush cy-
cles.
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Section 8.1

Section 8.3

A.C. Specification Tables:

The following A.C. timings have been
added:—t1i, t1j, t29b, t31c, 1624, and
t49¢.

The following A.C. timings have been
improved:—t5bmin, t5bmax, t5imax,
t8amax, t10cmin, t11amin, t19amax,
t22cmin, t24amin, t26max, t26min,
t26amin, t26bmax, t27max, t27amin,
t27cmin, t30min, t33max, t34amin,
t36cmin, t38amax, t45min, t45bmin,
t45fmin, t45hmin, t46amin, t46cmin,
t48amax, t48amin, t51max, t51min,
t51amin, t51bmax, t52max, t56max,
and t57min.

The following A.C. timings have been
modifed:—t1gmin, t22emin, t45max,
t45hmax, t47min, and t48bmax.

The following D.C. specs have been
added—VIH3, Typical Icc values
have been added.

NOTES: Notes 16 and 17 have been
added.

Figure 8-15: This figure has been
modified to clarify HNA# timing. .

Figure 8-28: This figure has been
modified to clarify HLOCMEM# and
HLOCIO # timing in an 82350DT sys-
tem.

Figure 8-55: The note accompanying
this figure has been modified for clari-
ty.

Figure 8-76: t29b has been added to
this figure.

Figure 8-79: This figure has been
modified to clarify MRDC# timing
during Host or EISA master cycles to
16-bit ISA devices.

Figure 8-82: This figure has been
modified to clarify SMRDC# timing
during Host and EISA master cycles
to 16-bit ISA devices.

Section 8.4
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Figure 8-90: This figure has been
modified to clarify SA and SBHE #
timing during host master BCLK
stretching cases.

Figure 8-94: 139a has been remove&
from this figure.

Figure 8-99: This figure is for
EMSTR16# not EXMASTER #.

Figures 8-102 through 8-107: The
corresponding titles have been modi-
fied to clarify the figures.

Figure 8-103: At the end of the cycle,
all SOCPYEN# signals are driven
high from the rising edge of BCLK
(t45b).

Figure 8-115: This figure illustfates
EISA and DMA master cycles! not
ISA master cycles.

Figure 8-124: t49¢ has been added to
this figure.

Figure 8-129: This figure applies to
an EISA master re-drive cycle, not a
Host master cycle.

Figure 8-133: EISA master cases
have been added to this figure.
Figures 8-139 and 8-140: These fig-
ures also apply to disassembly cy-
cles.

Figure 8-141: This figure applies to
SPWROK, not RSTAR #.

Figure 8-142: This figure was not cor-
rect. RST, RSTCPU, and RST385 are
active at powerup.

Figure 8-147: This figure was not cor-
rect. AENLE #, for Host to ISA 1/0 or
ISA memory, was inverted. Also, t62a
has been added.

New section (Driver Characterization

‘Data)



