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100% IBM PC AT- and OS/2-compatibie

Optimized for use in 16MHz to 20MHz
AT-compatible, laptop-compatible, and
CMOS industrial control systems

Supports 80386sx operation with 0.5 to
0.7 walts states at 16MHz with 100ns
DRAMs and at 20MHz with 80ns DRAMs

Supports single bank page mode as well
as 2-way and 4-way page interleaved
mode with a page interleaved memory
controller

Supports EMS 3.2 (and 4.0 with an
external memory mapper) with an
integrated Lotus-intei-Microsoft
Expanded Memory Specification {LIM
EMS) memory controller

Contains separate CPU and AT bus
clocks

Uses software configurable command

delays, wait states, and memory
organization
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Shadows BIUS to improve sysiem
performance '
Requires only 24 components plus

memory for creation of a 386sx-based
system board

Available as four CMOS 84-pin PLCC or

100-pin PFP compaonents
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composed of four VSLI devices, is a high-

performance, 100%-compatible, enhanced
implementation of the control logic used in

the IBM PC AT. The flexibie architecture of

the NEATsx CHIPSet allows it to be used as
the basis for any 386sx-compatible system.

The £58281 NEATsx CHIPSet provides a
complete 386sx PC/AT compatible system,
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The C88281 NEATsx CHIPSet consists of
the 82C811 CPU/bus controller, the 820812
page/interleave and EMS memory
controller, the 82C215 data/address buffer,
and the 82C206 integrated peripherals
controller (IPC).
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which can be either 8- or 16-bit devices. -

The NEATsx CHIPSet supports a local CPU The X bus is the peripheral bus to which the
bus, a 16-bit system memary bus, and the 82C206 IPC and other peripherals are
AT buses as shown in the NEATsx system attached in an IBM PC AT.

block diagram. The 82C811 provides
synchronization and control signals for all

buses. The 82C811 also provides an MANUAL CONVENTIONS

independent AT bus clock and allows for

dynamic selection between the processor The following conventions are used

clock and a user-selectable AT bus clock. throughout this document to refer to the
Because command delays and wait states configuration and diagnostics registers
are configured by software perlphera] internal to the 82C811 and 82C812:
boards are provided with maximium

fexibility. . * REGnH denotes the internal register of

index n in hexadecimal notation.
The 82C812 page/interleave and EMS

memory controller provides an interleaved * REGnH<xy> denotes the bit field from
memory subsystem design with page mode bit x to bit y with index n in hexadecimal
operation. It supports up to 8MB of DRAM notation.

with combinations of 256Kb and 1Mb
DRAMs. The processor can operate at 16

MHz with 0.7 wait state memory accesses, The following two methods are used to
using 100 nsec DRAMs, This is possible indicate an active low signal:

through a page interjeaved memory

scheme. A RAM shadowing feature allows * a bar over the signal name

faster execution of EPROM stored BIOS

code by downloading and executing code * an asterisk following the signal name

from RAM. In a DOS environment, memory
above 1MB can be used as EMS memory.
The foliowing symbols are used to indicate

The 82C215 data/address buffer provides the rising and falling edges of signals:
buffering and latching between the local

CPU address bus and the peripheral * 1 -is arising edge

acdress bus. It also provides buffering

between the local CPU data bus and the * 1 -ls afalling edge

memory data bus. Parlty blt generation and
error detection logic resides in the 82C215.
The following terms are used throughout the

The 82C206 integrated peripherals controller document:

is an integral part of the NEATsx CHIPSet.

It is described in the 82C206 data book. * MB = megabyte
* Mb = megabit

System Overview
* KB = kilobyte
The CS8281 NEATsx CHIPSet is designed
for use in 12-16 MHz 80386 based systems * Kb = kilobit
and provides complete support for the IBM
PC AT bus. Four buses are supporied by
the GS8281 NEATsx CHIPSet: the CPU
local bus (A and D); the system memory
bus (MA and MD); the 1/O channel bus (SA
and SD); and the X bus (XA and XD) The

system memory bus provides an interface

between the CPU and the DRAMSs and

EPROMSs controlied by the 82C812. The , , L
I/O channel bus refers to the bus ]
supporting the AT-compatible bus adapters

October 11, 1989 U \V) {58281 Data Book
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1 82C811 Bus Controller o

* Port B register and NMI logic

1.1 Features
* DMA and refresh [oglc

* Clock generation with software speed

selection *  Numeric processof |nten‘ace Iogtc
* Optional independent AT bus clock * Configuration registers
* CPU interface and bus control 1.2.1  Reset and Shutdown Logic
*  Programmable command delays and Two reset inputs, RESETt* and RESET2* are
wait state generation provided on the 82C811 bus contraller.
_ RESET1* is usually connected to the power
*  Port B register good signal from the power supply. When

RESETi* is active, the 82C811 issues
RESET3 and RESET4 for a system reset.

1.2  Functional Dascrintion Both RESET3 and RESET4 are synchronized
il , with PROCCLK. RESETS3 is active for a
The 82C811 Bus Controller consists of the minimum of 64 PROCCLK cycles, f“d
following functional subsystems as flustrated RESET4 is active as long as RESET1* is
in Figure 1.1. active. RESET2* is generated by an 8042 (or
8742) keyboard controller when a warm resst
* Reset and shutdown logic is used. RESET2* activates only RESETS3,
and this in turn resets the 80386sx CPU.
* ; RESET3 is also activated by the 82C811 when
Clock generation and selection logic a shutdown condition [s detected in the CPU.
* CPU state machine. AT bus state Additionally, a fast reset option is provided in
machine, and bus arbitration logic the 82C811 to generate a warm reset without
, the delays normally associated with the
*  Action Codes generation logic keyboard controlier. RESET4 is used to reset

the AT bus, the 82C206 IPC, the 8042

RESETT : - RESETS . T .
RESETZ Y RESET4 Sl -
SHUTDOWN LoGic —F - - - -
AERT ACTION i
AENZ ) COOES
CLK2IN [~ SENERATION ACO. ACT =
= -1 RESET —
ATCLK GENERATION AND FRUCCLK’
SELECT LOGIC “STSK
AT CPU STATE READY
M0, DT MACHINE AND
TME OUT LOGIC ——
HOCHRDY _ B XIOR, x|b_w C T i
S ] AT STATE : MEM -;_, - i e LT
WENTETE MABHINE AND L. ===~ XAD, RBH - . R
TOCETE EMLANIER LOGIC [~ THE ALE BROTHERS:. e e L
ALE, 1ALE, EALE .. I T
A0, BRE — . : SDIR0, SDIRT
A<CL 9> ~— connGuEATIoN (—| .
BEGISTERS AKD BAICS . L. - . .
XD<0: 7> = DECODE LOGIC ASRIC . 7 .
L XBIR
[GCACHAE . PDA?J:DB — NMl, SPKDATA
THROUTZ el wwi LoGIC TMRGATE
FARERR HOLD
MLDA — EHLDA1
REFREQ ’ ] BUS ARBE AT ACK } e —-
| e T
NPBUSY —J suppoRT Locic NPCS, T -~ A
ERRTR ] FI— NPINT, NPRESET T e e

Flgure 1.1 820811 Block Diagram =~ . T
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keyboard controller, and the 82C812 memory
controller. RESET3 and RESET4 meet the
setup and hoid timing requiremenis of ine
80386sx CPU.

1.2.2 Clock Generaticn and Selection
Logic

The 82C811 provides a flexible clock selection
scheme as shown in Figure 1.2. The 82C811
has two input clocks, CLK2IN and ATCLK.
CLK2IN, which is used generally for the

nraAnnenor nlAanls Armsarn by A Anrotal
'JI SOOI ATy ID WELIY L U’ <A \lquml

oscillator. ATCLK, which used for the AT bus
clock, may be derived from a crystal or
crystal oscillator.

The 820811 generates tha processor clock

A e L= T b PR g r s Wy

PROCCLK, by selecting elther the CLKEIN
input or the internal bus clock, BCLK.
PROCCLK is used internally to drive the CPU
state machine as well as driving the 80386sx
and 82C812. BCLK, the internal AT bus state
machine clock may be generated from one of
three sources. A muiltiple (either '/, or '/,) of
CLK2IN may be selected as the source for
BCLK. Alternately, ATCLK may be selected
as the source. ATCLK is used generally as
the source for BCLK when the frequency of
CLKZIN is too high or too low. SYSCLK is
provided as an AT bus clock. It operates at
one half the frequency of BCLK. N,

When CLK2IN is selected as the source for
BCLK, the 82C811 pperates in synchronous
mode. H ATCLK is used, the 820811
operates in asynchronous mode, Since an
asynchronous AT bus state machine must be
synchronized with a CPU state machine at the
begihning and end of each cycle,
synchronous modes yield slightly higher
performance from the AT bus than an
asynchronous mode at the same frequency.
This performance difference only applies to
AT bus cycles and is not apparent to the
user.

The BCLK select bits at register RA2 (bits 0
and 1) cannot be modified while register RAQ,
bit 4 is set to one (PROCCLK = BLCK). This
bit must be set to zero (PROCCLK = CLKZIN)
while writing to bits zero and one of RAZ.

The following clock selections are possible
with the 82C811:

*  Synchronous Modes
-  PROCCLK = CLKZIN
BCLK = CLK2IN/2
- PROCCLK = CLK2IN
BCLK = CLKZIN/3

DoAY L B
- U NVwheldy — i

BCLK = CLK2IN/2

- PROCCLK = BCLK
BOLK = CLK2IN/3

- PROCCLK = BCLK
BCLK = ATCLK

~* Asynchronous Mode

- PROCCLK = CLK2IN
BCLK = ATCLK

In most cases, CLK2IN is selected as the
source for the processor clock. Other
selactions for PROCCLK are used when CPU
speed must be controlled for compatibility
with CPU speed dependent software.

The clock switching circuitry in the 82C811
insures that during clock switching,
PROCCLK does not glitch and is not inactive
for longer than necessary. No PROCCLK
phases are shorter than those of the fastest
input clock, and PROCCLK does not remain
inactive for more than two periods of the
slower clock.

1.3 82C811 Common Operating Modes

This section describes the three most
common modes of operation. They are,

*  Normal made
*  One-third mode
* BExternal mode

1.3.1 Normal Mode

This mode is enabled by default {without
writing to the internal registers of the
82C8i1). When in normal mode, the
following statements are true:

* PROCCLK = CLK2IN
* BCLK = CLK2IN/2
* SYSCLK = CiLK2IN/4

October 11, 1889
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Since the CPU state machine clock and the
AT bus state machine clock are derived from
CLK2IN, this is a synchronous mode. ALE
and commands XMEMR*, MEMW?*, XIOR*,
and XIOW* are issued only for AT bus cycles
and not for local cycles. If activated by

default, 1 /O cycles have one command detay,
8-bit AT mamaory cvcles have four wait states,

bt Bt A 2% RO

and 16-bit AT memory cycles have one wait

state.

Figure 1.2 shows a normal mode AT bus
cycle. The cycle starts with IALE being
generated at references (1) and (2). AF16*is
sampled in the high state at reference (3).
Control is then transferred to the AT bus state
machine. ALE Is generated (4) and is
followed by the command (6) after a
programmed number of command delays (5).
After the wait states occut, the command
goes inactive {7} and READY* is generated

(8).
1.3.2 One-Third Mode

This is a synchronous mode similar to normal
mode with the exception that BCLK is one-
third of the processor clock frequency instead

of one-half.

* PROCCLK = CLK2IN
* BCLK = CLK2IN/3
* SYSCLK = CLKZIN/6

One-third mode allows operation without an
ATCLK crystal at CPU frequencies up to 25

MHz. At 25 MHz, the bus frequency is 8.33

" MHz, slightly above the 8 MHz standard.

1.3.3 External Mode

This is an asynchronous mode that is enabled
when ATCLK is selected as the source for
BCLK. The following clock selections are
required in this mode:

* PROCCLK = CLK2IN
* BCLK = ATCLK
* SYSCLK = ATCLK/2

Figure 1.3 shows an external mode cycle. At
the start of the cycle, IALE Is generated {1)
and AF16* is sampled in the inactive (high)
state (2). ALE is generated on the first falling
edge of SYSCLK (3). Afier a programmed
number of command delays occur, in this

t2

- t1 t2 t2 12 == t2 t2 -~
i cIAVAVAVAYAVAY AVAVAVAVAVAYAVAYAVAY AWAY
ws [/ NI/ ]

A<0:23> M/T0 [X X
IALE Oam\e. /|

ALE N\
COMMAND N “\@ /

® @ _ |

READY |/ N B G
Belk N/ N/ NS N/ \_/— /N
syscLx ¥V~ NV N ¥V N_ VNV ]
EF16 YL 3 AW

[~ AT—ts —=f=— AT—tc —=

Figure 1.2 Normal Mcede AT Bus Cycle
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o r Y AVAYAVAVAVAVAVAVAVAVAVAVAVAVAVAYAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAY
oS |\ /" ./
A<0:23> M/T0 ] X
IALE ®/— A\ A\
READY |/ _/
A8 W @ RN
ALE @) \
TOMMAND \& /B
BeiKk —/ NV NS NS NS NS NS NS /
syscLx . NV T NV NV N_V N

Figure 1.3 External Mode AT Bus Cycle

case zero, the appropriate command is
activated (4). After a second series of
programmed wait states, the command is
deactivated {5). At the beginning of the next
processor cycle, READY# is generated to end
the cycle (6).

1.4 CPU State Machine, Bus State

Machine, and Bus Arbitration

In traditional AT-compatible designs, the bus
clock and the CPU clock are the same. In
the NEATsx, the CPU and bus do not need
to share the same clock. This allows the CPU
to run at high frequencies, while the bus runs
at an AT-compatible 8 MHz. High-
performance systems can be designed that
are compatible with standard AT bus
peripherais. .

1.4.1 CPU State Machine

The CPU state machine monitors ADS*,
M/IO*, W/R*, and D/C* from the 80386sx
processor to determine a CPU cycle's type
and starting point. The state machine

generates IALE in response tc a new cycle,
and generates READY™* at the end of an AT
bus cycle.

A bus cycle is distinguished from a local
cycle by the state of AF16* at the start of the
cycle. [If AF16* is active at the start of a
memory cycle, the 82C811 does not begin an
AT bus cycle, but does allow the memory
controller to process the cycle. AF16* is only
sampled for memory cycles. If AF16* is low
at the start of an /O or interrupt cycle, it is
ignored. If the 82C811 is treating a cycle as
a local memory cycie and READY™ is not
active after 128 clock cycles, the 82C811
generates READY™, sets a bus timeout fiag in
one of its internal registers, and generates an
NMI if it is enabled.

i.4.2 AT Bus
The AT bus state machine starts a bus cycle
when the CPU state machine detects that
AF16¥ is inactive. The CPU state machine
uses BCLK, which is two times the frequency
of the AT system clock, SYSCLK. When
ATCLK is selected as the source for BCLK,

October 11, 1989
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the 82C811 performs. the necessary
synchronization of control and status signals
batween the AT bus and the processor, The

82C811 supports 8- and 16-b|t transfers
between the processor and 8- or 16-bit
memory or |/O devices located on the AT
bus. The action code outputs AC0, AC1, and
ACEN* {action code enable) are used for bus
sizing and 8- and 16-bit bus conversions by
the 82C215. The action code outputs are
discussed in section 1.6.

At the start of an AT bus cycle, ALE becomes
active for one BCLK cycle. During memory
cycles, MEMCS16* is sampled on the falling
edge of ALE to determine the bus size.
During /O cycles, I0CS16* is sampled and
must remain valid for the duration of the
cycle. After a programmed number of
command delays, the memory or /O
command becomes active. The command
signals remain active until the programmed
number of wait states are executed. At this
point, IOCHRDY is sampled. If IOCHRDY is
active, the command becomes inactive after
the next SYSCLK cycle. If IOCHRDY is not
active, one more wait state is executed and
IOCHRDY Is sampled again. This process

continues mdefln[tely until HOCHRDY becomes
active. . oo

The number of command delays and wait
states are programmable under software
control. A command delay is a one BCLK
delay between the end of ALE and the start of
a command. Walt states are additional
SYSCLK cycles added .to the time a

_ command is active. A command active for

Zero walit states would be one SYSCLK cycle
tong. Defaults for command delays and wait
states are discussed in section 1.9.1.

1.4.3 Bus Arbitration

The 82C811 controls bus activity and
provides arbitration between the CPU, DMA
and bus master devices, and DRAM refresh
logic. The 82C811 arbitrates between HRQ
and REFREQ in a non-preemptive manner.
After arbitration, HOLD becomes active. The
CPU responds with HLDA, indicating that it
has relinquished control. The 82C811 then
activates REF* or HLDA1, depending on
which device prevailed during arbitration.
During a refresh cycle, the refresh logic has
control of the bus untii REF* becomes

SYSCLK
rEFREQ \UA | j ] ]

HOLD > : , @ ... f

|

HLDA —@b@ \Q\ - f

REF  Srm - ,Li /

S —

RASL,Z { / ® BN ' L/ { ]
AOi9> ff { ¥ REFRESH ADDRESS VALID X [{
LMEGCS - LU\ _ : (

HRQ1 / L ‘75 —

H 1

Figure 1.4 Refresh / DMA Cycle
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inactive. The 82C811 activates XMEMR*
during a refresh cycle after it has provided the
refresh address on address lines AQ-A9.
During a DMA cycle, the DMA contraller has
control of the bus unti HRQ becomes
inactive. The 82C811 controls bus sizing and
conversion with the action codes. ALE,
EALE*, and ACEN* remain active throughout
a DMA cycle.

Figure 1.4 shows a Refresh/DMA cycle. The
rising edge of F{EFREQ (1) sets an internal

o B P et Taals L ] PR N - Jpay N, . [ gy 5

lldg i I.llE [eY.AW o} | I UII Lie Ilibl N5y euyge i
SYSCLK, a hold request to the CPU (HOLD)
is activated (2). When the CPU finishes with
its current activity and releases the bus, it
activates hold acknowiedge (HLDA) {3). The
82C811 then begins the refresh cycle by
activating REF* (4). The 82C812 immediately
returns all RAS* lines to their inactive state.
After REF* is activated, the 82C811 places the
refresh address on A0-A9 (B), and activates
XMEMR* (8). After refresh is complete,
XMEMR* and REF* are driven to inactive
states. HOLD. also returns to an Inactive
state, and the CPU regains control of the bus

@)

If a DMA device reguests control of the bus,
the 82C811 receives HRQ1 active. After a
time during which the DMA is latent, the CPU
relinquishes the bus to the requesting device
by issuing HLDA1. HLDAT1 Is active as long
as HRQ1 is active. Once the DMA device no
longer asserts HRQ1, HLDA1 is no longer
asserted by the 82C811 to return control to

the processor.

1.5 Additional Hold Time

On the AT bus, certain peripherals require an
extended data hold time after the command

s v mE s Tha Q044 mravidac on
HES HIALLVE, [ REL-RER S P AW T} By} pLuUvRICO dall

option to delay READY* by one processor
cycle, as shown in Figure 1.2, reference (9).
This extends the data hold time on write
cycles by two PROCCLK cycles.

1.6 Action Codes Generation Logic

The AT state machine performs data
conversion for CPU accesses to devices not

ped B LS w QvToobo MW LEVRLTS

on the CPU or memory bus. The AT bus
conversions are performed for 16- to 8-bit

read or write operations. 16-bit transfersto or
from the CPLU! are broken into smaller 8-bit AT
bus or peripheral bus reads or writes. Action
codes are genearated {shown in Table 1.2) to
control the buffers in the 82C215. The action
codes are in response to signals MEMCS16*
and [OCS16*.

1.7 Paort B and NMI Generation Logic

The 82C811 provides access to Port B

Ll Komie el me D™ AT o b .r'_-l-b- A o+
UBIieu i e l'\.l/l"\l as sSnown III lane 1.i.

Table 1.1 PortB

p7iD& |05 |04 |D3|D2{DT|D0D
5 rag

L— > spx

} EPR

EIC

RFD

T20

CHK

(W N U

PCK

Bits] R/W Function

0 T2G - Timer 2 Gate (Speaker)

1 SPK - Speaker Data

2 ERP Enable System Memory
Parity Check

3 EIC - Enable I/0 Channel Check
4 RFD - Refresh Detect

5 T20 - Timer 2 Qut

6 CHK - 170 Channel Check

7 PCK - System Memory Parity Check
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The NMI circuitry latches and enables 1/0

and parity error conditions that generate non-
raaclabla intarcinte tn tha PDT 1 # NAM ic

A CAD NI IIH.UIILIHMJ L&) (S L) 4t NIV ">
enabled. Reading Port B indicates the source
of the error condition {CHK and PCK). NMI
may be disabled by setting bit 7 of |/O port
70H to one. Setting this bit to zero enables
NMI.  Although bit 7 of port 70H Is contained
in the 82C811, port 70H is also used to
access the real time clock, which is part of
the 82C206.

Table 1.2 Action Codes

Action Codes Enable (ACEN) Generation

Operation ACEN

DMA/MASTER Q

CPU Clocal) | 1

CPU (AT bus)| 0 for write
0 qualified by command
for read and interrupt
acknowledge cycles
REFRESH 1 qualified by REF

Action Codes for AT-Bus CPU Cycles

AC | Operation

00 | 16-bit write and 8-bit write (low byte)

01 16-bit read and 8-bit read {low byte)

10 | 8-bit write (high byte)

11 { 8-bit

read (high byte)

Action Codes for DMA/MASTER Cycles

AC | Operation

00 | MD bus tri-stated from the 82C215
for 16-bit and 8-bit (low byte)

read/urite nnpr-af ions

a0

01 Reserved

10 | High memory write KDD-7 to MDB-15

11 High memory read MDB-15 to MDO-7

. _system reset_clears both NPINT and BUSY*

JBTSK ]
BO30GEx

Figure 1.5
~ Additional Circultry for Coprocessor

1.8 . 80387sx
Interface

Numeric

The 82C811 allows a numeric coprocessor to
be connected with a2 minimum of external
logic. Two additional gates are required to
force PEREQ to the 80386sx high when
NPINT and NPBUSY* are high, as shown in
Figure 1.5. These gates are added externally
to reduce the pin count on the 82C811. The
82C811 determines if an 80387sx coprocessor
is present in the system during power on. If
one is detected, bit 7 of register RA2 is set to

o~

o LS.

While executing a task, the 80387sx issues an
NPBUSY* signal to the 82C811. During
normal operation, this signal is passed out to
the CPU as BUSY*. I[f during this busy
period, a numeric coprocessor error occurs,
the ERROR* input to the 82C811 becomes
active. This results in the latching of the
BUSY™* output and assertion of NPINT. Both
signals stay active until cleared by an /O

write cycle to address OFOH or OF1H. A

jatches in the 82C811. The 80387sX is reset
through the NPRESET output. This output can

be activated by a system reset or by

performing a write operation to 1/ _port
OF1H.

1.9 Configuration Registers

There are three bytes of . configuration

Processor

October 11, 1988
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registers in the 82C811: RAD, RA1, and RA2. Table 1.3 PROCCLK Select
An indexing scheme reduces the number of
1/O portts required to access all the registers PROCCLK Select Register (RAD)
required for the NEAT CHiPset. Port 22H is Index Register Port: 22H
used as an indexing register and Port 23H is Data Reglsyer Port: 23H
used as the data register. The index value is )
placed in port 22H to access a particular [o7lselosloaloalozlotloa]
regisier; the data read from or written to that el et i o et el et | _
register is located at port 23H. Every access L 3 reapy* timeout
to port 23H must be preceded by a write of
the index value to pott 22H even if the same } Reserved
register data is being accessed again. All y Lo e eout
reserved bits are set to zero by default. NMI enable
When wtitten to, the reserved bits must be set ————— 3 Reserved

to zero, unless otherwise specified. The three

registers are listed below. 3 PROCCLK select

> EPU reset

820811 revision
00 = Initial

Number Hame Index

Register | Register }

RAD PROCCLK Select SOH

RA1 Command Delay &1H - "
Bits] Function

RAZ Hait States &2H

0 Local Bus READY* Timeout. A one
indicates that READY* was not generated
within 128 clock cycles after starting a
lecal cycle.

1 Reserved*

2 Local Bus READY* Timeout NMI Enable.
A one enables NMI generation and a zero
disables it. The default is zero.

3 Reserved®

4 Processor Clock Select. A one selects
PROCCLK = BCLK. A Zero selects
PROCCLK = CLK2IN. The default is zero.

- 7 5 fast CPU Reset. This bit changing
from zere to one generates &8 16
cycle PROCCLK RESET3 pulse.

6,7 | B2CB11 Revision Humber. 00 is the
initial release.

Qctober 11, 1989 . 1-8 . CS8281 Data Book
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Table 1.4 Command Delay

Command uelny Keglster (RA J
Irdex Register Port: 224
Data Register Port: 23H
Index: &1H

|D?l06 os‘oa|03|02|n1|oo|

1/0 command
) delay

§-bit memory
J} command delay

16-bit memory
} command delay

} Reserved

} Address hold time

Function

AT bus 1/0 Cycle Command Delay.
Specifies between 0 and 3 BCLK cycle
command delays for AT cycles. Default
is one. Delays are measured from ALE.

2,3 | AT bus 8-bit Memory Command Delay.
Specifies between 0 and 3 BCLK cycle
command delays for 8-bit memory cycles.

Default is one.

4,5 | AT bus 16-bit Memory Command Delay.
Specifies between 0 and 3 BCLK cycle
commanrd delays for 16-bit memory cycles.
Default is zero.

& Reserved. Default is one.

7 Address Hold Time Delay. A one enables
extra address bus hold time.
Default is zero.

Table 1.5 Wait States

Wait States Register (RAZ)
Index Register Port:

22H

Data Register Port: 23H L o

Index: 62H _
D7[D&(D5[D4|D3|D2|D1(DO
—
} BCLK select
1
B
wait states
} 16-bit
wait states
} Coprocessor READY*
} 80387sx Present
Bits| Function o
G-1 | Bus Clock (BCLK) Select
1,0 | BCLK Selection h
0 0.| BCLK = CLK2IN/2 (Default)
01 | BCLK = CLKZIN/3 )
10 | BCLK = ATCLX [,
11 | Reserved
2-3 | 8-bit AT Cycle uait States - -
3,2 | Wait States
_.0.8 | 2 Wait States
61 [ 3 Wait States
7 1”0 4 Wait States )
11| 5 Wait States (Default)
4-5 | 16-bit AT Cycle Wait States 7
5,4 | Wait States
G ¢ | O Wait States .
01| 1 uait states B
10 | 2 Wait States .
11| 3 Wait States (Default} .

Coprocessor -READY. Set to one.

80387sx Present (R/0Q). If set to one,
the 82C811 has detected the presence
of an 80387sx in the system.

October 11, 1089

1-9

CS8281 Data Book



Preliminary

Table 1.6 Absclute Maximum Ratings

Parameter Symbol Max Units
Supply Voltage Ve - 7.0 v
Input Voltage Vi -0.5 5.5 v
Qutput Voltage Vo -0.5 5.5 v’
Operating Temperature Top -25° 85° C
Storage Temperature Tsrg -40° 125° c
NOTE:

Permanent device damage may occur if Absolute Maximum

Ratings are exceeded. Funciional operation should be

restricted to the conditions described under Operating

Conditions,

Tabte 1.7 82C811 Operating Conditions

Parameter Symbol Hin Max Units
Supply voltage Veo 4.75 5.25 v
Ambient Temperature Ta 0° 70° c
October 11, 1989 1-10 Cs8281 Data Book




Preliminary

Table 1.8 82C811 DC Characteristics
(T, = 0°C to 70°C; Vo = 5V +5%)

Parameter Symbol

Min Max Units
Input Low Voltage : Vie - 0.8 v .
Input High Voltage . Vi 2.0 - v
Output Low Voltage _ Voo . - _ 0_.45_ v
Iog = &6mA (SYSCLK, RESET3, RESET4, ATCLK2, HOLD, B
BHE®, NMI, IALE, ALE, EALE®, HLDAT,
8042CS*, ASRTC*, XMEMR*, XMEMW*, XIOR*,
XIOW*, -XBHE*, XAO, XD<0:7>, SPKDATA,
INTA*, SDIR<O:1>, ACEN, AG<B:1>, BUSY*,
NPINT, NPRESET, TMRGATE)
IoL = 12mA (PROCCLK, READY*) N
IOL = 16mA (REF*)
Qutput High Voltage Vou 2.4 - v
Ign = 6mA (SYSCLK, RESET3, RESET4, ATCLKZ, HOLD,
BHE*, NMI, 1ALE, ALE, EALE*, HLDAT,
B8042Cs*, ASRTC, XMEMR*, XMEMW*, XIOR*,
XIOW*, XBHE®, XAO, XD<D:7>, SPKDATA,
INTA*, SDIR<D:1>, ACEN, AC<0:7>, BUSY*,
NPINT, NPRESEY, TMRGATE)
Io, = 12mA (PROCCLK, READY*)
IOL = 16““ (REF*)
Input Current I - +10 uA,
O<Vi<Vee- . : el
Power Supply Current & 16MHz fee - _.--- 50 . mA R
@ 20MHz 1ce - . &0 mA
OQutput High [mpedance Leakage Current Lozt +10 VA B
0.-45<Vgr<Vac - : TooELT oz - - -
PROCCLK Qutput Low Voltage Voo - 0.45 v
A Ig, = 5mA
PROCCLK Output High Voltage Vone 4.0 - v
] IOH = -1mA
Input Capacitance Cin 10 pF
Fc = 1MHz (Note 1) ) )
Output or 1/0 Capacitance Cour 12 pF
= 1MHz (Note 1)

Output Leakage Current Io
0.45 =Vgour<Vcc S M

NOTE 1:

Naot tested
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SYSCLK, RESETY, RESET4
MO0, ACI, ~READY, NPRST

=ADS, W/=10, D/—C, W/-R
WS MR

Figure 1.6

ALE, —XHOMR, =XuEUW,
=XIOR, =XIOW

HRQ1, =MEMCS18, =0CS16
~QWS,IQCHROY

a2

Preliminary

|-<-—u|ul¢mFDﬂA\'

— MAX ACTIVE DELAY
WALID b o VADD
outeuT CUTPUT
ooV 0.8V

HOLD TIKE

- DRIVE TQ 2.4Y

il

- DRIVE TQ D45V

DAME TO 2.4V

DRVE TO 0.45¢

82C811 Setup, Hold and Active Delay Timings Relative to PROCCLK

Figure 1.7 82C811 Setup, Hold and Active Delay Timings Relative to SYSCLK
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Tabte 1.9 82C811-16, 82C812-20 AC Characteristics
(T, = 0°C 1o 70°C; V¢ = 5V +5%; C_ = 75pF)
(Min and max values in nanoseconds.)

- 16 Iin

20 Milz

Symbol Description -
Hinimuam Maximam Minimum Hax imem
t1 ALE active delay from SYSCLK ! -10 10 10 10 S
t2 ALE inactive delay from SYSCLK t -1¢ 12 -10 12 o
t3 Command active delay from SYSCLK -10 16 -0 16 )
th Commnand inactive delay from SYSCLK =10 12 -10 12 . R
t5 EALE* active delay from SYSCLK ! o 35 0 - _.'30 :_ [ _
té MEMCS16* setup time to SYSCLK t 10 - 10 -
t7 MEMCS16* hold time to SYSCLK T 4 - - 4 -
t8 I10CS16* setup time to SYSCLK ! 10 - 10 - =
t9 10C516* hold time to SYSCLK L 10 - 0 - S
ti0 OWS* getup time to SYSCLK 1 @ - @ - _
t11 OWS* hold time to SYSCLK 1 4 - 4 -
ti2 I0CHRDY setup time to SYSCLK t it - ik -
ti3 ICCHRDY hold time to SYSCLK 1 4 - - — 4 -
t14 IALE active delay from PROCCLK & 1 15 1 12
ti5 IALE inactive delay from PROCCLK 1 1 15 1 12
t1é6 AF16* setup time to PROCCLK 1T 15 - 15 -
t17 AF16* hold time to PROCCLK 1 11 - 11 -
ti13 READY* input setup time to PROCCLK 1t 25 - 20 -
t19 READY* jnput hold time to PROCCLK 1 10 - — 10 -
t20 RESET3 active delay from PROCCLK t 0 17 0 15
t21 RESET3 Tnactive delay from PROCCLK T 4 17 4 - 12
t22 RESET4 active delay from PROCCLK 1 3 17 1] 15
t23 RESET4 inactive delay from PROCCLK t & 17 4 12
t24 SDIR1-0 active delay from SYSCLK I 0 40 D 40
t25 SDIRT-0 inactive delay from SYSCLK 1 1 21 1 20
t26 ACEN* active delay from SYSCLX ! 0 30 0 30
tav ACEN* inactive delay from SYSCLK 1 a 21 0 20
t32 ACO active delay from PROCCLK 7 5 35 - - 35
£33 ACO inactive delay from PROCCLK T 5 35 5 35 )
t34 AC1 active delay from PROCCLK T S 35 S 35
t35 AC1 active delay from PROCCLK 1 S 35 577 ) 73_7577 o B
t38 HOLD active delay from SYSCLK ! ~10 50 -10 50
t39  HOLD inactive delay from SYSCLK T o -.-10 50 -10 50
t40 REF* delay from HLDA 0 50 o} s
43 REF* inactive delay from SYSCLK 1 0 25 o 25 j )
th4 XMEMR* active from SYSCLK 1 -10 16 -10 16
€45  XMEMR* inactive from SYSCLK T -0 12 a0 12
t46 HRQT setup to SYSCLK f 1q - - 10 - B
t47 HRQ1 hold time to SYSCLK, 1 4 - 4
t49 HLDA1 active delay from HLDA 0 40 .0 LA
October 11, 1988 1-13 CS8281 Data Book



kn l r : Preliminary

Table 1.9 82C811-16, 82C812-20 AC Characteristics {continued)
(T, = 0°C to 70°C; V. = 5V +5%)

(Min and max values in nanoseconds.)

Symbol Description ) - 16 Wz 20 MHz
Hinimum Maximum Minismum Haximum
£51 HLDAt inactive delay from HLDA ! 0 s o 40
t54 NPIRT delay from KPBUSY*, ERROR* low 0 36 0 36
t55 NPINT inactive delay from ERROR* 1 o 36 0 36
87 T ERROR* hold time with respect o MPRUSY® T 0 - 0 -
t58 ERROR* setup time to NPBUSY* t 3 - 3 -
té0 BUSY* active delay from NPBUSY* [ 0 18 8 14
tat BUSY* inactive delay from NPBUSY* t 0 23 8 23
t&2 BUSY* delay from IOW* ~10 20 -10 20
t63 NPRST active delay from PROCCLK -10 27 -10 7
64 NPRST inactive delay from PROCCLK ~10 27 -10 27
ts5 READY inactive delay from PROCCLK T & 25 & . 25
t66 Address setup to PROCCLK 1 19 - 19 -
t87 Address hold from PROCCLY 1 17 - - 17 - .
té8 CLK2IN T to PROCCLK ! delay 0 % 1} 16
169 CLK2IN | to PROCCLK T delay 0 16 1} 16
t70 PROCCLK t to SYSCLK t normal mode delay 1} 16 L] 16
t71 PROCCLK T to SYSCLK ! normal mode delay ¢ 16 it 16
t72 PROCCLK T to SYSCLK T one-third mode delay g 16 o is
t73 PROCCLK T to SYSCLK ! one-third mode delay 0 16 ] i6
t74 ATCLK 1 to PROCCLK T delay e 16 0 16
75 ATCLK T to PROCCLK ! delay 1] 16 0 14
76 ATCLK 1 to SYSCLK T delay 0 32 0 32
t77 ATCLX 1 to SYSCLK ! delay 1] 32 0 32
t80 ADS setup to PROCCLK T 9 - 19 -
t81 ADS hold from PROCCLK t 6 - é -
t82 M/10*, D/C*, W/R* setup to PROCCLK T 19 - 19 -
t83 M/10*, DfC*, W/R* hold to PROCCLK T @ - g -
12 30 12 30

t84 READY active delay from PROCCLK T

Qctober 11, 1989 1-14 CS8281 Data Book
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{NORMAL) _.1
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NI =0 T |
RESET3 _____ _ i - o

—= -i22 LT (¢ —— t22 -
RESET4 - - .

SYSCLK F\JE\—QIUWW[\I\JW[W\J R

JZ'_ 38 M

HOLD ___

HLDA v e
REF

1=,
1

—wr t44 —-—;—— t4

TMEMR
ta—_ £48 —e 47
HRQ1 _
— t49 — - 51
HIDAL - A - }
Figure 1.10 Reifresh/DMA Timing
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Figure 1.8 82C811 Test Load ; . . o
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Figure 1.11 Coprocessor Timing
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PROCCLK WWW
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ti4 -—-IH
IALE .
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COMMAND ' -
e e = S\ I—_ﬂ N i T ;S
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MEMCS16 A_j(__ : o
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t8 — —— 411
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Figure 1.12 Bus Timing
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ACL
NPRST
BUSY *
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Figure 1.13 Control Timing
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Figure 1.14 Miscellaneous Timing
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Table 1.10 82C811 Pin Descriptions

Signal Type

Humber

Name

1/0

Description

Clock

Clock

Clock

Clock

Clock

Control

Control

Control

Control

CPU Interface

CPU Interface

CPU Interface

CPU Interface

CPU Interface

76

3

83

51

38

50

71

7%

80

CLK2INI

PROCCLK

ATCLK1

ATCLK2

SYSCLK

RESET1*

RESET2*

RESET4

RESET3

READY*

ADS*™

b/C*

W/R*

M/IO*

1/0

Processor clock (PROCCLK) input from a crystal
oscillator,

PROCESSOR CLOCK output for the 80385sx and the B2C812.
It is derived from CLK2IN. It can also be programmed
to be derived from ATCLK. This pin has 12mA drive
capability.

Optional clock source for AT hus clock. ATCLK1 may
be driven by a crystal oscillator or a crystal.
This input is only used for external mode. If a
clock source is not connected, ATCLK1 should be tied
low.

AT bus clock output, If a crystal is to be used as
the clock source when the 82C811 is in external
made, The erystal should be connected between ATCLK1
and ATCLK2. A 10 ohm resistor should be used in
series with ATCLK2. If an osciltator is used todrive
ATCLK1, ATCLK2 should be left open. This pin has
6mA drive capability.

AT bus clock output. SYSCLK is one half of the
frequency of BCLK. It should be buffered before
driving the bus. This pin has émA drive capability.

RESET1 is an active tow input generated by the “power
good" signal of the power supply. When Low, it
activates RESETS and RESET4.

RESET2 is an active low input generated from the
keyboard controller for a “warm reset"., [t forces
a CPU reset by activating RESET3.

RESET4 is an active high output used to reset the
AT bus, 82c206 IPC, 8042 keyboard controller, 82C812
memory controller. It is synchronized with the
processor clock. This pin has 6mA drive capability.

- .RESET3 is an active high output to the 80386sx. It

is active when RESET1* or RESET2* are active. It is
also activated when a shut-down condition in the CPU
is detected. This pin has &mA drive capability.

READY is an open collector output to the 80386sx CPU
and 82C812 memory controller. This is an active low
signal indicating the end of a cycle. For local
memory and coprocessor cycles, READY is an input.
READY should be pullted up externally with a ik chm
resistor. This pin has 12mA drive capability.

ADDRESS STROBE input from 80386sx CPU. Indicates
that CPU is starting a new cycle.

DATA/CONTROL input from CPU. figh for data transfer
cycles, low for controt cycles such as HALT or code
fetches.

WRITE/READ input from CPU. ngh for urite cycles,
low for read cycles.

MEMORY INPUT/OUTPUT input from CPU. High for memory
cycles, low for 1/0 cycles. A pull up resistor of
10K Ohms is required.

October 11, 1989
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Table 1.10 82C811 Pin Descriptions {continued)

Signal Type Humber Hame

170

Description

CPU Interface 55

CPU Interface 37

Address 49 BHE*

CPU Interface 39

CPU Interface 41

1/0 Channel Interface L3

[/0 channel Interface 30

170 Channel Interface 1

1/0 Channel Interface &4

1/0 Channel Interface

OMA Interface 40

DMA Interface 26

DMA Interface 27

DMA Lnterface 28

HOLD s}

HLDA 1

NMI ]

1ALE 0

10CHRDY 1

IOCHCK* 1

PARERR* 1

ALE 0

EALE* 0

HLDAT o

HRQ I

AENT* 1

AENZ* I

I/0

CPU HOLD REQUEST active high output to the CPU. It
is active during DMA, Master and Refresh cycles.
This pin has 6mA drive capability.

HOLD ACKNOMLEDGE active high input from CPU. It is
active when the CPU has relinguished control of the
bus.

BYTE HIGH ENABLE is an active low signal indicating
data transfer on the bits & - 15 of the data bus.
It is an input for CPU eycles, and an output for DMA
and Master cycles. A pull up registor of 10K Ohms
is required. This pin has 6mA drive capability.

NON MASKABLE INTERRUPT is an active high output to
the NMI pin of the CPU and is generated by the 82C811
to invoke a non-maskable interrupt. This pin has
&mA drive capability.

INTERNAL ADDRESS LATCH ENABLE is an active high output
used to latch addresses in the 82C215 at the start
of CPU cycles. It is not issued for halt cycles.
This pin has 6mA drive capability.

170 CHANNEL READY 1s an asynchronous, active high
input from the AT bus. It is driven low by devices
on the AT bus to exterx! the current cycle. Wait
states will be inserted as long as IOCHRDY is low.
A 51 ohm series damping resistor at the AT bus
connector is recommended to limit overshoot. A 1K
ohm pull up resistor is required.

I/0 CHANNEL CHECK fs an active low input frem the
AT bus causing an NMI to be generated. A 10K Ohm
pull up resistor is required.

PARITY ERROR is an active Low input from the 82C215
which causes an HMI if enabled. It irdicates a parity
error in Local memory.

ADDRESS LATCH ENABLE is an active high cutput to the
AT bus. It controls the address latches driving the
AT bus. This signal should be buffered to drive the
AT bus. This pin has 6mA drive capability.

EARLY ADDRESS LAYCH ENABLE 15 an active low ocutput
used to latch the LAT7-LAZ3 address lines. It allows
address Llines LAI7-LA23 to change after the first
bus Tc state. This pin has 6mA drive capability.

HOLD ACKNOWLEDGE 1 is an active high output indicating
that a bus cycle has been granted in response to HOLD
REQUEST 1. This pin has SmA drive capability.

HOLD REQUEST is an active high input from a DMA device
or bus master. For a NEAT design, this pin should
be connected to the HRQ pin of the 82C205.

ADDRESS ENABLE 1 is an active low input from the 8
bit DMA controller.

ADDRESS EMABLE 2 is an active low input from the 16
bit BMA controller.
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Table 1.10 82C811 Pin Descriptions (continued)

Signal Type Number Name 1/0 Description - Ce = -

DMA Interface 48 ROMCS* 1 ROM CHIP SELECT is an active low input from the
820812, 1t is used to disable parity checks for local
ROM cycles.

Bus Inputs 12 MEMCS16% 1 MEMORY CHIP SELECT 16 is an active low input from

the AT bus. It is pulled low by a 16 bit memory
device to indicated it is capable of 16 bit transfers.
A pull up resistor of 330 Ohms is required.

(]
W

Bus Inputs 10Cs16% I 170 CHANNEL SELECT 16 is an active low input from
the AT hus. It is pulled low by a 16 bit 1/0 device
to indicated that the device is capable of 16 bit

transfers A pull up resistor of 330 Ohms is required.

Bus Inputs &9 ous* I ZERO WAIT STATES is an active low input from the AT
bus. High speed devices on the AT bus may pull this
line low to cause a zero wait state cycle. It requires
a 330 ohms pull up resistor.

Device Decode 35 8042CS* 0 8042 CHIP SELECT is an active low address decode for
the keyboard controller chip select. This pin has
60A drive capability. -

bDevice Decode &2 ASRTC 0 Real Time Clock Address Strobe. This is an active
high output generally connected to the AS pin of the
82C206, It is active during 1/0 urites to port 070H.
This pin has 6mA drive capability.

Refresh 52 REFREQ 1 REFRESH REQUEST is an active high input initiating
a DRAM refresh sequence. It is generally connected
to the timer #1 output of the 82C206.

Refresh 58 REF* 1/0 REFRESH is an open drain, active low signal. It is
driven low by the B2C811 to indicate that a refresh
cycle 15 in progress, or may be driven low externally
1o initiate a refresh cycle., An external pull up
of 620 Ohms is required. This pin has 16mA drive
capability.

X-Bus Interface 9 XMEMR* 1/0 X BUS MEMORY READ is active (low) during AT bus memory
read cycles, It is an output during CPU and refresh
cycles and an input during DMA and master cycles.
This pin has &mA drive capability.

X-Bus Interface 10 XMEHW* 1/0 X BUS MEMORY WRITE is active (low) during AT bus
memory write cycles. It is an output during CPU
cycles and in input during DMA and master cycles.
This pin has 6mA drive capability.

X-8us Interface 70 XIOR* I/0 X BUS I/0 READ is active (Low) during I/0 read cycles.
It is a output during CPU cycles and an input during
DMA or master cycles. This pin has SmA drive
capability,.

X-Bus Interface 56 XI0W* I/0 X BUS I/0 WRITE is active (low) during [/0 write
cycles. It is an input during master arnd DMA cycles
and is an output during CPU cycles. This pin has
6mA drive capability.

X-Bus Interface 57 XBHE* i/0 X BYTE HIGH ENABLE is driven low to indicate a data
transfer on bits 8 « 15 of the data bus. It is an
output for CPU and DMA cycles and an input for master
cycles. A 4.7 Ohm pull-up resistor is required on
this line. This pin has 6mA drive capability.
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Table 1.10 82C811 Pin Descriptions (continued)

Description

Signal Type Xumber Kame: /0
X-Bus Interface 59-462 XD<7 4> 1/0
X-Bus Interface 68-65 X0<3:0> I/0
X-Bus Interface 7S TMRGATE
X-Bus Interface 53 THROUTZ I
X-Bus Interface 77 SPKDATA 0
¥X-Bus Interface 54 INTA® 0
Buffer Control 34 SDIRO 0
Buffer Control 356 SDIRT 0
Buffer Control 47 ACEN* o
guffer Cantrol 46, 45 AC1, ACO o
Memory Control 78 AF16% I
Memory Control - 14-16 A<F:T> i/0
18-21 A<S6:3>
25-23 A(2:0>
Memory Control 29 XAD 1/0
Coprocessor Interface é AZ3 0

X DATA BUS bits <7:4> are used for communication with
B2C811 internal registers. This pin has émA drive
capability.

X DATA BUS bits <3:0> are used for communication with
82¢811 internal registers. This pin has 6mA drive
capability. (Note: Thess pins diffor from NEAT.)

TIMER GATE is an active high output generally
comnected to the GATE2 pin on the 82C206. When high,
the 82C208 produces a square Wave to drive the
speaker. This pin has 6mA drive capability.

TIMER OUT 2 is an active high input from the B2C206
timer #2. The state of this line can be read from
"port B,

SPEAKER DATA is an cutput bit from "Port B". It is
used for software control of the speaker. This pin
has émA drive capability.

INTERRUPT ACKNOWLEDGE output is active (low) during
interrupt acknowiedge cycles. This pin has émA drive
capability.

S DATA BUS DIRECTION for bits 0 - 7. when low, the
SD bus is driven onto the MD bus. When high, the
MD bus 15 driven onto the Sb bus. This pin has &mA
drive capability.

S DATA BUS DIRECTION for bits & - 15. when low, the
s$b bus is driven ocnto the MD bus. When high, the
MD bus is driven onto the SD bus. This pin has 6mA
drive capability.

ACTTAN MO T
ACTION CODE ENABIE is an ive low autpat th

validates the action code suaaals AC<1,0> th
used by the 82C215 address/data buffer. This pi
has &émA drive capability.

ACTION CODE is a two bit encoded output command for
bus size control and byte assembly operations
performed in the 82C215. This pin has &mA drive
capability.

AF16 is an active low input indicating that the
current cycle is a local bus cycle. A high indicates
an AT bus cycle. A 10K Ohm pull up resistor is

required.

CPU address lines A9 - AD. These are inputs during
CPU bus cycles and cutputs during refresh cycles.
This pin has &mA drive capability.

ADDRESS Line XAD from the X bus. It 1s an output
during CPU bus cycles and is an input for 8§ bit DMA
cycles. This pin has 6mA drive capability.

ADDRESS LIME 23 input from CPU. High during 1/0
cycles for numeric processor. This pin has &mnA drive
capability.
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Table 1.10 82C811 Pin Descriptions {(continued)

Signal Type

Number

i1/0

Description

Coprocessor Interface

Coprocessor Interface

Coprocessor Interface

Conrocessor Intarface

Coprocessor Interface

Dauvar Sumnl ias
Sodar aupplies

Power Supplies

Power Supplies

74

32

BUSY*

NPBUSY*

ERROR*

NPINT

NPRESET

PWR
PWR

BUSY is an active low output to the CPU indicating
that the coprocessor is busy. A &4.7K ohm pull uwp
resistor is required. This pin has &mA drive
capability. This pin has &mA drive capability.

NUMERIC PROCESSOR BUSY is an active low input from
the coprocessor, indicating that it is currently
executing a command. It is used to generate the BUSY
sighal to the CPU. A 4.7K Ohm pull up resistor is
required. .

ERROR is an active low input from the coprocessor
indicating that an unmasked error condition exists.
A 4.7€ ohm pull up resistor is required.

NUMERIC PROCESSOR INTERRUPT s an active high output.
It is an interrupt request generated in response to
the ERROR* signal from the coprocessor. A 10K Ohm
pull up resistor is required. This pin has SmA drive
capability.

KUMERIC PROCESSOR RESET is an active high reset to
the 80387sx. It is active when RESET4 1s active or
when a write operation is made to Port OFTH. In the
later case, it is active for &% PROCCLK cycles the
period of the command. This pin has &mA drive
capability.

POUER SUPPLY
GROUND

GROUND
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Table 1.11 82C811 Pin Numbers in Order by PFP Designation

pLCC PFP SIGNAL NAME pLCC PFP SIGNAL NAME
11 1 PARERR* 53 : 51 TMROUT2
- ~-2 VoD - 52 VDD

- 3 vss - : - 5% vss

12 4 MEMCS16* 54 54 INTA®
13 5 RESET1* 55 55 HOLD

14 6 A9 56 56 XI0W*
15 7 A8 57 S7 XBHE*
16 8 AT 58 58 REF*
17 9 vss 59 59 Xp7

18 10 S &0 60 X06

19 1 aS 61 61 XD5

20 12 AL - &2 NOCONNECT
- - 13 HOCONNECT 62 63 XD4

21 14 A3 63 & VoD

22 15 VSsS - &5 NOCOMNECT
- 16 NOCONNECT &4 &6 V55§

23 17 AQ 65 67 XD3

24 18 Al &6 68 xp2

25 19 A2 67 69 X1

26 20 HRQ 68 70 XD0

27 21 AENT* 9 71 OWS*
28 22 AENZ* 70 72 XIOR*
29 23 XAD 71 : 73 READY*
30 2% 10CHCK* 72 7é M/I0*
31 25 _ I0CHRDY I : 75 EALE*
32 26 ERROR* 74 76 NPBUSY*
- : 27 vss - : - 77 vss

- 28 VSS - 78 V8S

33 29 10CS16* rél 79 THRGATE
34 30 SDIRO 76 80 ATCLK1
35 31 8042C5* 7 31 SPKDATA
36 32 SDIR1 78 22 AF16*
37 33 HLDA 79 83 D/C*
38 34 RESET4 80 84 W/R*
39 35 NI 81 as ATCLK2
40 36 KLOA1 82 86 ASRTC
41 37 © CIALE 83 87 SYSCLK
- 38 HOCONNECT - - a8 MOCONNECT
42 39 VDD 8 89 VDD

43 40 vss$ 1 90 vss

- 41 VDD - 21 VDD

44 42 ALE 2 92 PROCCLK
45 43 ACO 3 93 NPRESET
46 44 ACT 4 9% NPINT
47 [ ACEN 5 95 CLK2IN
48 46 ROMCS™ 6 96 AZ3

49 57 BHE® 7 97 BUSY*
50 48 RESET3 8 8 ADS*

51 49 RESET2* g 99 XMEMR*
52 50 REFREQ 10 100 XMEMWE
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Table 1.12 82C811 Pin Numbers in Alphabetical Order

PLCC PEP SIGNAL NAME PLCC PFP SIGNAL NAME
69 71 OWs* 3 93 NPRESET
35 31 8042CS* 11 1 PARERR*
23 17 AD 2 92 PROCCLK
24 18 A1 71 73 READY*
25 19 A2 58 58 © REF*

21 14 A3 ) 52 50 ' REFREQ
20 12 A4 13 5 RESET1*
19 11 AS 51 49 RESET2*
18 10 A6 50 48 RESET3
16 8 A7 38 34 RESET4
15 7 A8 48 46 ROMCS*
14 6 A9 34 30 SDIRO
6 96 AZ3 36 32 SDIR1
45 43 ACO 77 81 SPKDATA
46 44 ACT 83 87 SYSCLK
4T 45 ACEN 75 79 ’ TMRGATE
8 98 ADS* S3 21 TMROUT2
27 21 AEN1* - 2 VDD

28 22 AEN2* 42 39 VDD

78 82 AF16% - - VDD

&4 42 ALE - - 52 VoD

8 86 ASRTC 63 B - VoD

76 80 ATCLKT 84 89 DD

81 85 ATCLK?2 - 91 VD

4y 47 ' BHE® - 3 VSS

7 97 BUSY* 17 9 VSs

5 95 CLK2IN 22 15 vss

79 83 D/C* - 27 vSS

73 75 FALE® - . 28 - vss

32 26 ERROR* 43 : 40 - vss

37 33 HLDA - 53 - vss

40 36 HLDA1 64 66 “vss

55 S5 HOLD - 7 - - vss

26 20 HRQ - 78 vss

4 37 IALE 1 90 ' vss

54 54 INTA* 80 84 W/R*
30 24 1OCHCK* 29 23 XAQ

31 25 TO0CHRDY 57 57 © XBHE®
33 29 10CS 16 68 70 X0

72 74 M/I0* 67 89 XD1

12 4 MEMCS16% 66 - 68 X2

39 35 NMI 65 67 XD3

- 13 MOCONNECT 62 63 XD4

- 16 NOCONNECT 61 61 XD5
- 38 NOCONNECT 60 60 XDb

- I ¥4 -NOCCONNECT 59 5% o7

- 65 NOCONNECT 70 72 XIOR*

- 88 NOCONNECT 56 56 XIOW*
74 76 NPBUSY* 9 99 XMEMR*
4 9% NPINT 10 100 XMEMI*
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100-Pin Plastic Flat Package
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84-Pin Piastic Leaded Chip Carrler
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100-Pin Plastic Fiat Package
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82C812 Page/Interleave
and EMS Memory
Controller

Features

Uses page mode access with intereaved
memory banks to provide befter
performance than conventional DRAM
accessing schemes

lennrtt: 100ns DRAMs at 16 MH=z

iz usin
page interleaved operation

la]
=

Supports up to 8MB of on-board memaory

Provides automatic remapping of RAM in
the 640KB to 1MB area to the top of the
1MB address space

Supports Lotus Intel Microsoft - Expanded

Memory System (LIM-EMS) address
translation logic
Executes BIOS (Basic Input/Output

System) faster through implementation of
a shadow RAM feature

Switches quickly between protected and
real mode for optimum OS/2 use

*  Reduces power supply noise through use
of staggered refresh

2.2 Overview

The 82C812 . utilizes page mode access

DRAM:= tn pnrfnrm the memaory control

LA U v an et

functions in the NEATsx system. Various
memory array configurations possible, and
page/interieaved mode operation are

discussed in this section. Figure 2.1 is a
block diagram of the 82C812 chin.

2.2.1 Armray Corifiguration

The 820812 organizes memory as banks of
18-blt modules, consisting of sivteen hits of
data and two bits of parity information. The
sixteen bits of data are split into high and low
order bytes, with one parity bit for each byte.
This configuration can be implemented by
using ninhtnnn 1-hit wide DRAMs or hu uqinn

four 4-bit wide DRAMs for data with two 1-bit
wide DRAMs for parity. The minimum
configuration can be a single bank of RAM
operating in either hon-page mode or single
hank nage mode. In order to imnblemant the
two-way inteHeaving scheme, the DRAMs
within a pair of banks must be identical.

WYEANAL INTEMMAL INTERMNAL
AD-D:EII- .‘;&J‘UI oomoc.
o IR
RIEE; S ——| waK oLe
nEnT owE
Mazzay — T
yeu:
DL-CI..:; 1 sTare R
| § ADDRERS | ] Dram
L DECQDER i el
£M3 ADDHESS 1 ®OK | Zassos
TRANSLATION [ £n <A t
Lo I —— OWE. RSucs:
- REABY
FIiz Tk il
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TMEGW,
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] wTaTus I
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RESETE

REFREGH LOGWC
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Figure 2.1 82C812 Block Diagram
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However, each bank of DRAM pairs can be
different from other pairs. For example
banks 0 and 1 may use 256K by 1 bit DRAMS
while banks 2 and 3 may use 1M by 1 bit
DRAMs. A typical system may be shipped
with one or two banks of smaller DRAM types
(for example 256K by 1 bit DRAMS) and Iater
upgraded with additional pairs of banks of
larger DRAMs (for example, 1M by 1 bit
DRAMS).

2.2.2 Modes of Operation

The 82C812 can operate in either non-page
mode (traditional RAS - CAS mode) or a
page-interleave scheme.

LYY nn o ﬁ"l f'm;n illiratratonAd in FiAatiea
MU [11RRT} llluol.lc.&u.u HEEagu e

2.2 In the begl ning of a cycle, the first half
of a muitiplexed address is presented to the
address pins on the RAM chips, and the Row
Address Strobe (RAS*) is asserted. This

hamnq the DRAM access hv I:afr‘hmrl the

address inside of the RAM chtps and causes
an internal row of data to be read from the
memoty cells and loaded into a temporary
register. The address presented to the chips
is then changed to the second half, which is
the column portion of the address. The
Column Address Strobe (CAS*} Is then
asserted, causing the RAM to enable its
output buffers, and selecting the appropriate
bit within its temporary register. At the end of

the DRAM .access, RAS* is returned to its
inactive state. This causes the RAM to write
ihe conients of its temporary regisier back
into the origlnal row of memory cells. RAS*
must remain in its inactive state for
approximately the same length of time as the
minimum RAS* active time. This means that

e ol b mutel o 10T nbea Al b Rias e bares
a UUIIIP'GI.I‘.: \be.c YV LOANG QWU LL LYY WG Qo IUlls

as the RAM's access time. Non-page mode
is useful at low CPU speeds, such as 12 Mhz
with 80 nS DRAM's, where it can be used with
zero wait states.

Page mode operation does not require RAS*
to return to fts inactive state between most
accesses. RAS* must go Inactive during
refresh periods, on page misses (to latch the

NOW ronas nrir{rnee\ and aftor o RAS* time out

period. {RAS tlme out is provided to Insure
the RAS* maximum pulse width specification
is met) After the initial assertion of RAS*,
RAS* may remain low as long the row portion
of tha address is valid. This means that for all
accesses within a row (page) boundary, RAS
will remain active and the speed limitation will
be the column access time of the RAM chips.
The column access time (t.,) is generally
quite short compared to the row access time.
The 82C812 takes advantage of this to
provide zero walt state accesses for all
accesses that fall within a page boundary.
With 80 nS page mode DRAM's, the CPU may
be operated at speeds up to 20 MHz with

Figure 2.3 82C812 Page-interleave Mode Operatioﬁ
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zero wait states. The page size for 256 K
DRAM's is approximately 1 K bytes.
enlarge the page size, and therefore, the
region of zero walt stale accesses, the
82C812 will interleave it's DRAM accesses on
a page boundary. If two adjacent banks of
DRAM’s have the same size, or, if all four
banks are the same size, all accesses to the
first page of memory will go to the first bank
of DRAM's, accesses for the next page will go
to the next bank, and so on. If the DRAM's
are of differing sizes, the 82C812 will operate
them in page mode only.

2.3 0S/2 Optimization
NEATsx architecture features
optimization through the use of the fast
GATEA20 of the 82C812 in conjunction with
the fast reset of the 82C811. 0S/2 makes
frequent DOS calls while operating in
protected mode of the 80386sx. In order to
service these DOS calls, the 80386sx has to
switch quickly from protected to real mode.
Typical AT-compatible architectures require
that the processor issue two commands to
the 8042 (or 8742) keyboard controller in
order to reset the processor (to return to real
address mode from protected mode) and to
activate GATEA20.

Register RAQD, bit 5 of the 820811 resets the
80386sx processor, while register RB3, bit 1
of the 82C812 contiols the gating of CPU
address line A20. Since these functions are
implemented in the hardware of the NEATsx
CHIPSet rather than in the firmware of the
8042, they operate considerably faster. Inan
08/2 environment, where the B80386sx
switches out of protected mode frequently,
this feature provides srgnlflcant performance
improvement.
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Figure 2.4 System RAM/ROM Mapping
for 1Mb System RAM
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0s/2.

* System control loglc

-by the 82C812 state machine.

2.4 Functional Descrtptlon

Flm ire 2.1 is a block diagram nf the 820812
memory controller. It consists of the
following sections:

* EPROM and DF{AM control Iogic

* _ Memory mapping and refresh logic
*  Oscillator clock ge'neration Iogic'
* Configuration registers

2.4.1 EPROM and DRAM Control Logic
The EPROM and DRAM control logic in the
82C812 is responsible for the generation of
the RAS*, CAS*, and MWE™* signals for DRAM
accesses and the generation of ROMCS* for
EPROM accesses. This section also
generates READY* for the CPU upon
completion of local memory operation. The
appropriate number of wait states are inserted
as programmed by software (or by default) in
the wait state register of the 82C812. Figure
25 is a block diagram of the DRAM
organization of the NEAT architecture. Note
that each RAS* line drives each 256K X 18-
bit bank {or 1M X 18-bit bank). The CAS*
lines are used to drive individual bytes within
each bank. MWE* is connected to each
DRAM bank write enable input.

2.4.2 System Control Logic

This section of the 82C812 generates XDEN*,
DLE, DRD*, and AF16* for system control.
XDEN* is issued for 1/0O accesses to the
internal registers of the 82C812. It is used to
enable the XD0-7 lines onto the MAQ-7 lines
from an exiernai buffer to access the internai
registers of the 82C812. DLE and DRD* are
generated to enable and control the direction

‘Bf data between the CPU data bus and the

memory data bus {(MD bus). AF16* is issued
It is active for
local memory accesses and meets the set up
and hold times with respect to PROCCLK for
the 82C811. . :
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2.4.3 Memory Mapping and Refresh
Logic

The 82C812 has an extensive set of memory
mapping registers. These registers are
discussed in section 2.3.5. In systems
containing 1MB of RAM, the memory
mapping logic is able to remap RAM that
overlaps the EPROM area (640K-1M) to a
range of addresses beginning at the iMB
boundary (see Figure 2.6). Software is then
able to access the 1MB of system RAM from

m he A md Lo AL A 4 a4 NANaALRE u el 5T
U W o4uUn JdiId T vt w0 1.a04iv1, wWile
EPROM is addressed 640K to 1M.
2.4.4 Shadow RAM Feature
SYSTEM
RAM MAPPING ADDRESS
AMb IFFFFFH
b — RAM
3Q0000H
i - IFFFFFH
— RAM
2000000
2Mb —_—— IFFFFFH
_— fAM
glm=—====] 1000001
™Mb - :
?{ADQ\!’_;\ OFFFFFH
s40Kn S : 000000
ywrrrrn
—— RAM
Kb -— 00OI0H

Figure 2.5 Ram Mapping With Shadow RAM
{More Than 1Mb of RAM)

in order to enhance system performance, It is
preferable to execute BIOS code through
RAM rather than through siower EPROMs.
The 82C812 provides a feature called shadow
RAM that when enabled allows the BIOS code
to be executed from system RAM tesident at
the same physical address as the BIOS
EPROM. The software should transfer code
stored in the BIOS EPROMs to the system
RAM before enabling the shadow RAM
feature. This feature significantly improves
the performance in BIOS-intensive
applications. Performance improvements as
high as 300% to 400% have been observed in
shadow RAM benchmark tests. The shadow
RAM feature is invoked by enabling the
corresponding bits in the ROM enable register
and the RAM mapping register.

SYSTEM RAM MAPPING ADDRESS
AMb —_— 3FFFFFH
-—_— RAM
IMb —_—— 300000H
2FFEFFH
-— AAM
2Mb —_ 200000H
1EFFFFH
— RAM
1Mb ———— p— ég%%llpﬂ
/ ROM / FH
§4DKh _ — — L LS 000000H
O9FFEFH
—- | RAM
OKb ——— Q00000H

Figure 2.6 RAM/ROM Mapping Without
Shadow RAM (More Than 1Mb of RAM)

If more than 1MB of system RAM exists and
shadow RAM is not invoked, RAM is mapped
as shown in Figure 2.7. Note that RAM in the
range from 840K to 1M cannot be accessed.
If the shadow RAM feature is invoked, RAM is
mapped as shown in Figure 2.8 and the
EPROM is remapped (shadowed) into RAM
beginning at the 1MB boundary. In both
cases, for accesses above the 1MEB boundary,
the BIOS switches the processor from real to
protected mode.

2.4.5 EMS Address Translation Logic

The 82C812 provides mapping hardware that
is compatible with the Expanded Memory
Specification, version 3.2 (EMS 3.2). This
allows a 64K block of addresses (CO000H-
EFFFFH) to be used as a window (called a
page frame) into a larger memory map. The
page frame is divided into four 16K blocks
{pages) that can be independently redirected
to any area within the 82C812's memory map.
(but not to locations on the AT bus). The
EMS specification allows the processor to
access to the vast amounts of memory while
remaining in real address mode.

Memory used in conjunction with the EM3
specification must be reserved as expanded

-memory and not be available as extended

memory. The EMS memory size field in
register RB11 (bits 5,6,7) is used for this
purpose. It allows a section of extended

Qctober 11, 1983

2-4

CS8281 Data Book




Preliminary

CHiro

PHYSICAL ~

ADDRESS
SYSTEM RAM
8ib
TRANSLATION 7Mb
EMS PAGES R Lo
e N o
16KD
OFFFFTH 105 RoM| 90c0004 SMb ... .
AREA 16KbIP AGE 2
OOFFFFH §  PAGE 0DSOCOH VAT anip
opooooH | FRAME DD7FFFH -
TRANSIENT 1k P AGE 1
PROGRAM 0D4000H SMb
oounoos]  AREA OOSFFFA
wre|PAGE O T
CDO00CH 2Mb
FLIIIIriss
1Mb
0

Figure 2.7 EMS Mapping

memory to be hidden from the system and
prevents software from accessing the memoty
as both extended and expanded.

For example, i a system contains 4MB of
RAM and the EMS memory size field is set to
2MB, the upper 2MB of memory will only be
accessible as expanded memoty. This leaves
a balance of 1MB extended memory (part of
which can be used for RAM shadowing) and
1MB conventional (or base) memory (memory
at addresses helow 1MB).

2,46 EMS 4.0 Support

The NEATsx CHIPSet provides full support for
the Chips and Technologles 82C831 memory
mapper—a device that enables a NEATsx
system to support the new EMS 4.0 standard.
Up to four 82C631 devices can be installed in
a system and provide up to eight mapping
reqister sets. .

EMS 4.0 goes beyond the single 64K page
frame allowed by EMS 3.2 and permits all the
addresses between 0 and 1MB (00000H-- - --
FFFFFH) to be divided into sixty-four 16K
pages. Multiple sets of mapping registers are
also provided. The 82C631, when used in
conjunction with EMS 4.0, allows operating

systems such as Desqview or Microsoft
Windows to swap entire application programs
in and out of a system’s memory map with a
single | /O instruction. For further information,
refer to the 82C631 data sheet.

247 Refresh Logic

During a refresh cycle, the 82C811 puts out

the refresh address on the AD - A9 address
lines and asserts the REF* signal. The
82C812 uses these signals to generate the
refresh address on the MAO - MAS address
lines, the RAS* signals, and LMEGCS*.
LMEGCS* is pulled low during refresh to
allow MEMR* to be asserted on the AT bus.
Figure 1.5 Is a sequence diagram for a refresh
cycle. Note that the 82CB12 pulls
RAS<1,2>* low, one delay unit after
RAS<0,3>*. This technique of staggering
the refresh reduces power supply noise
genetated during RAS* switching. Priorto a
refresh, all RAS* lines are pulled high to
ensure RAS* precharge. The RASO* - RAS3*,
8AS1* - RAS2* bundiing is provided so that

-staggering is effective for all memaory

configurations between a two banks and four
banks.

Qctober 11, 1989 25
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Memory Configurations

The NEATsx CHIPSet permits the use of 1M,
256K, and in one case, 64K DRAMs for
system memory. Each memory bank can be
implemented with eighteen 1-bit wide DRAMs
or four 4-bit wide DRAMs with two 1-bit wide
DRAMs. Possible configurations for on-board
memory are provided in Table 2.1. Each
bank is 16-bits wide with an additional two
bits for parity.

Table 2.1 Memory Configurations

DRAM Type Total EHMS
Bank O0|Bank 1|Bank 2|Bank 3|Memory jRange
110 1] v v} disable(0
21256KB |0 g i3 512KkB |0
3148 0 0 0 2MB 1MB to
2MB
4|256KB [64KB &4LOKB |0
5|256KB |256KB 1MB 1ME to
1.38MB
6| 1MB 1MB 4] 0 4MB 1MB to
4MB
71256KB {256KB [0 0. 1.5M8 |1HB to
1.5MB
81256KB |256KB |1HB ¢ 3MB 1MB to
3MB
911MB M8 1MB 0 6MB 1Hg to
10[255KB [64KB |256KB |256KB [1.64MB |1MB to
1.64MB
11|256KB {256KB [256KB |256KB |2MB %:g to
12|256KB |64KB 1MB 1MB 4L.64MB [1MB to
4 .64MB
13| 256KE |256KB {1MB 1MB SHB ;ng to
14{1MB 1MB iMB 1MB 848 1MB to
e

Page/interleaving is possible only when
similar pairs of DRAMs are installed. Table
21 indicates how page/interleaving Is
possible with combinations 5, 6, 10, 11, and
12. . — - .

2.5 Clock Generation Logic

The 82C812 has an oscillator circuit that uses
a 14.31818 MHz crystal to generate the OSC

and 0SG/i2 clocks. The 1.19381 MHz
0SC/12 clock is used internally by a RAS
time out counter for each RAM bank. in page
mode operation, RAS* remains low until a
page miss or refresh occurs. For many types
of DRAM, 10 microseconds is the maximum
time RAS* may be held low. RAS* time out
counters will return RAS* to an inactive state
after a time out of about 10 microseconds.

2.6 Configuration Registers

The 82C812 has twelve configuration and
diagnostics registers, RB0 - RB11. These
registers are accessed through | /O ports 22H
and 23H, which are normally found in the
interrupt controlier module of the 82C206 IPC.
An indexing scheme reduces the number of

' 1/O addresses required to access all the

registers needed to configure and control the

memory controller. Port 22H Is used as an
index register that points to the required data
value accessed through port 23H. A write of
the index value for the required data is made
to location 22H. The index value, after it is
decoded, controls the multiplexers gating the
appropriate register to the output bus. Every
access to port 23H must be preceded by
writing the index value to port 22H even if the
same data register Is being accessed again.
All bits marked as reserved are set to zero by
default; they must be maintained in this state
during write operations, unless otherwise
specified. Table 2.2 lists the registers.

Qctober 11, 1989
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Table 2.2 Configuration Registers

Register | Register

Number Name Index
RBO Version 64H
RB1 Rom Configuration 65H
RB2 Memory Enable-1 66H
RB3 Memory Enable-2 67H -
RB4 Memory Enable-3 6BH
RB5 Memory Enable-4 &9H
RBé& Bank 0/1 Enable &AH
RB7 DRAM Configuration &BH
RB8 Bank 2/3 Enable &CH
RBY EMS Base Address 6DH
RB10Q EMS Address Extension &EH
RB11 Miscellaneous 6FH

Table

2.3 Version ldentification

Version Register (RBO)

Index register port: 22H
Data register port: 23H
Index: &4H
D7ID6ID5 |D4 (D3 |D2|D1]DC
L
+ RESERVED
B2C812
VERSION
(R)
MEMORY
> CONTROLLER
- IDENTIFIER (R)
- Bits| Function
0-4 | Reserved
5-6 | 82C812 revision number. 00 = initial

release.

NEATsx _memory controller identi.fier.
¢ = 82c812

October 11, 1889
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Table 2.4 ROM Configuration

ROM Configuration Register (RE1)
Index Register Port: 224

Data Register Port: 23H

Index:z 65H

}o?|ob|ns|oaloslnz|o1|Do| |

-

——— | ROM ENABLE/
+ DISABLE IN
64K SEGMENTS

SHADOW RAM
t WRITE PROTECT
IN 64K SEGMENTS

Bits| Function

0 ROM at FOOQOH-FFFFFH (BIOS). Default =
0 = ROM enabled. ROMCS* is generated.

“““““““ Defauit = i
= ROM disabled, shadow RAM epabled.
ROMCS* is not generated unless bit is

set to zero.

wdi
x
g
w
=1
I
<
[
[
[=
x
1

I
|
|
|
|
x
H

2 ROM at DOOQOH-DFFFFH. Default =1
= ROM disabled, shadow RAM
enabled. ROMCS* is not generated
unless bit is set to zeroc.

3 ROM at COOGOH-CFFFFH (EGAY. Default
= 1 = ROM disabled, shadow RAM
enabled. ROMCS* is not denerated
unless bit 1s set to zero.

4 Shadow RAM at FOOQOH-FFFFFH in
Read/Write mode. 0O = Read/Write
(default), 1 = Read Only (write
protected).

5 shadow RAM at ECOOOH-EFFFFH in
Read/Mrite mode. 0 = Read/Write
(default), 1 = Read Only (write
protected).

6 Shadow RAM at DOOOOH-DFFFFH in
Read/Write mode. 0 = Read/Write
{default), 1 = Read Only (write
protected).

7 Shadow RAM at COGQOOH-CFFFFH in
Read/Write mode. 0 = Read/Write
(default), 1 = Read Only {(write
protected).

Table 2.5 Memory Enable-1

Memory Enable-1 Register (REZ)
Index Register Port: 22H

Data Register Port: 23H
index: &6H

,, |07Jms|ns|oz.|ns D2|D1|DOI

+ RESERVED

ENABLE RAH

¥ AT COQ0CH -
3FFFFH

ENABLE RAM
3} AT 400004 -
7FFFFH

ERABLE RAM
} AT 300004 -
FFFFFH

Bits| Function

0-4 | Reserved.
5

5 - { Enable RAM at 0000QH - 3FFFFH.

Bits are read only. 1 = B2C312 dees
not respond to accesses in this range.
0 = Default. B82C812 does respond to
accesses in this range.

6 Enable RAM at 40000H - 7FFFFH.

Bits are read only. 1 = 82C812 does not
raespond to accesses in this range.

U = Default. 82812 does respord to
accesses in this range.

7 Enable RAM at 80000H - FFFFFH.

Bits are read/write. 0 = Default.
82C812 dees not respond to accesses

in this range. 1 = B2C812 does respond
to accesses in this range.
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Table 2.6 Memory Enable-2 . Table 2.7 Memory Enable-3
Memory Enable-2 Register (RE3) Hemory Enable-3 Register (RB4)
Index Register Port: 22H Index Register Port: 22H
Data Register Port:z 23§ (R/W) ) Data Register Port: 23H (R/W)
Index: &7H Index: &8BH .
|o7|ns,ns|o4|ns|na|n1]no] Io?]oslos|n4 us|nzln1|no|
) ENABLE SHADOW L—--} ENABLE SHADOW
RAM AT BCGOOOH RAM AT COOOOH
-} ENABLE SHADOM ——— 3} ENABLE SHADOW
RAM AT B4OQOH RAM AT C40COH
3} EMABLE SHADOW 3} ENABLE SHADOW
RAM AT BBOOCH RAM AT C3000H
} ENABLE SHADCMW } ENABLE SHADOW
RAM AT BCOOOH RAM AT CCOOOH
-} ENABLE SHADOW e } ENABLE SHADOW
RAM AT ADOQOH RAM AT DDOOOH
3} ENABLE SHADOW } ERABLE SHADOW
RAM AT A4000H RAM AT D4DOOH
} ENABLE SHADOW > ENABLE SHADOW
RAM AT ABOOOH RAM AT DBO0OH
} ENABLE SHADOW —— 3 ENABLE SHADOW
RAM AT ACOOQOH RAM AT DCOOOH
Bits| Function Bits| Function
0 Enable Shadow RAM in BOODOOH-B3FEFH 0 Enable Shadow RAM in COOGOH-C3FFFH
area. Disable = 0, Enable = 1. area. Disable = 0, Enable = 1.
1 Enable Shadow RAM in B400OH-B7FFFH 1 Enable Shadow RAM in C4000H-CYFFFH
area. Disable = 0, Enable = 1. area. Disable = 0, Enable = {.
2 Enable Shadow RAM in B8000H-BBFFFH 7 2 Enable Shadow RAM in CB000H-CBFFFH
area. Disable = 0, Enable = 1. area., Disable = 0, Enable = 1.
3 Enable Shadow RAM in BCOGOH-BFFFFH 3 Enable Shadow RAM in CCOOOH-CFFFFH
area. Disable = 0, Enable = 1. area. Disable = 0, Enable = {.
4 Enable Shadow RAM in AGOOOH-A3FFFH 7 4 Enable Shadow RAM in DOOOOH-D3FFFH
area., Disable = 0, Enable = 1. area. Disable = 0, Enable = 1.
5 Enable Shadow RAM in A4000H-A7FFFH 5 Enable Shadow RAM in D400OH-DTFEFH
area. Disable = 0, Enable = 1. aree. Disable = 0, Enable = 1.
(<] Enable Shadow RAM in AB0QOH-ABFFFH . 3 Enable Shadow RAM in DBOOOH-DBFFFH
area, Disable = 0, Enable = 1. area. Disable = 0, Enable = 1.
7 Enable Shadow RAM in ACOOCH-AFFFFH . 7 Enable Shadow RAM in DCOOOH-DFFFFH
area. Disable = 0, Enable = 1. area. Disable = 0, Enable = 1.
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Table 2.8 Memory Enable-4

Memory Enable-4 Register (RE5)
Index Register Port: 22H
Data Register Port: 23H (R/W)
Index: 6&9H

In7|06|os|o4lo3 ozlmlunl

3} ENABLE SHADOW

RAM AT EOQGOOH

—— > ENABLE SHADOW
RAN AT ELO00H

Y ENABLE SHADOW
RAM AT ESDOOH

J ENABLE SHADOW
RAM AT ECOOQH

Y ENABLE SHADOW
RAM AT FODOOH

) ENABLE SHADOW
RAM AT F4000H

3} ENABLE SHADOW
RAM AT FE000H

} ENABLE SHADOW
RAM AT FCOOOH

Bits| Function

0 Enable Shadow RAM Tn E0000H-E3FFFH
area. Disable = G, Enable = 1.

1 Enable Shadow RAM 1n E40004-EVFFFH

area. Disable = 0, Enable = 1.
2 Enable Shadow RAM 1n ES8000H-EBFFFH
area. Disable = 0, Enable = 1.

3 Enable Shadow RAM in ECOOQH-EFFFFH
area, Disable = 0, Enable = 1.

4 Enable Shadow RAM in FOOOCH-F3FFFH
area. Disable = 0, Enable = 1.

5 Enable Shadow RAM in F4OOQOH-F7FFFH
area. Disable = 0, Enable = 1.

-] Enable Shadow RAM in FBODOH-FBFFFH

area. Disable = 0, Enable = 1.
7 Enahle shadow RAM in FCOOOH-FFFFFH
area. Disable = 0, Enable = 1.

Table 2.9 Bank 0/1 Enabie

Bank 0/1 Enable Register (RBS)
Index Register Port: 22H

Data Register Port: 23H
Index:= &AH

]DTIDdlDSiD’-lDSIDZlM|DO|7 '

=)

+ RESERVED

F,

> NUMBER OF
BANKS

DRAM TYPE

Bits| Function

G-4 | Reserved

S Number of RAM banks used. 0 = one

- bank, non-interleaved mode (default).

1 = two banks.

7-6 | These bits contain the information for
the DRAM types used on a system board.
POST/B10S should use the DRAM
configuration data stored in the {MOS
RAN of the 820206 IPC.

7-6 | DRAM types

00 | Disabled

0 1 | 256K and 64K DRAMs used (for
B40K combination only)

1 0 | 258K DRAMs used (default)

11| 1M DRAMs used

QOctober 11, 1889
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Table 2.10 DRAM Configuration

DRAM Configuration Register (RE7)
Index Register Port; 228

Data Register Port: 23H (R/W)
Irdex: 6BH

D7 |06 |D5|D4{D3|D2DT{DO

EMS WAIT
STATES -
RAM READ
WAIT STATES
EMS ENABLE

} ROM WATIT
STATES

3

3

g

DAM URTTE

4 RAM WURITE

WAIT STATES
} 640K RELOCATE

JPAGE/INTERLEAVE

Bits| Function

1,0 | ROM access wait states control.

1-0 | Wait States

00 0
o1 1
10 2

11 3 (Default)}

2 EMS wait states 0 = G wait states
(default) 1 = 1 wait state.

3 RAM read access wait states 0 = 0 wait

Py 4 4 saasd mbntn

Statés, 1 = 1 wWaitl Suate.

4 EMS enable bit. If set to zero, EMS
is disabled {(default). If set to one,
EMS Ts enabled.

5 RAM Write access wait states. 0 =0

Wait states, 1 = 1 wait state.

& 640K _to 1M RAM relocation bit. A
one (default) relocates local RAM
from CAOQOQH-OFFFFFH to 100000H-
11FFFFH, only 1f total local RAM is

LRV s
13

7 Page/Interleaved mode enable. A zero
disables the page/interleaved mode,
allowing usage of normal mede for

the DRAMs {(default). A one enables
page/interleaved mode for the DRAMs.

Table

2.11 Bank 2/3 Enable

Bank 2/3 Enable Register (RB8)

index Register Port: 22H
Data Register Port: 23H
Index: &CH
p7iD6|D5 |04 |D3|02{DT)DO
-
RESERVED
Yy 274 WAY
INTERLEAVE
¥ NUMBER OF
BANKS
DRAM TYPE
Bits| Function
0-3 | Reserved.
4 ¢ = default; selects 2-way interlicave.
1 = Selects 4-way interleave.
5 Number of local RAM banks used.

0 = one bank used, non-interteaved mode
only (default). 1 = two banks used.

6-7

These bits indicate the local DRAM type
as listed:

6-7 DRAM Type

00 MNone (default)

10 Reserved

¢ 1 256K

11 ™

Qctober 11, 1989
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Table 2.12 EMS Base Address T

EMS Base Address Register (RB9)

Index Register Port: 22H
Data Register Port: 23H (R/W)
Index: 6&DR
D7 |D&|D5 | D4 |D3|DE2jD1|DD
|
— EMS PAGE
I REGISTER I1/0
ADDRESS
F
A
EMS BASE
+ ADDRESS
P

Table 2.13 EMS Address Extension

ENS Address Extension Register (RB10)
Index Register Port: 22H

pData Register Port:
Index: &EH

EMS PAGE 3
ADDRESS EXTENSION

EMS PAGE 2
ADDRESS EXTENSION

EMS PAGE 1
ADDRESS EXTENSION

EMS PAGE O
ADDRESS EXTENSION

NI S N T | S—

- - -~ Bits| Function
Bits| Function
1-0 | EMS Page 3 Address Extension Bits
0-3 | These bits are used for the EMS page
register [/0 base address. The bits 1,0 | Block of EMS Memory
are encoded as follows, wWith unused 00 | 1MB to 2MB
combinations being reserved: — -
U 1 | 2MB to 4MB
3--0 1/0 Base
10 | 4MB to &MB
0000 | 208H 209H
11| 6MB to BMB
0007 | 218H/21%H
3-2 EMS Page 2 Address Extension Bits
0101 | 258H/259H
3,2 | Block of EMS Memory
0110 | 268H/269H
- - D0 | M8 to 2MB
1010 | 2A8H/2A%H
-0 1 2MB to 4MB
1011 | 2B8H/2BPH
10 | 4M8 to 6MB
1110 | 2E8H/Z2E9H
11| 6MB to 8MB
7-4 | These bits are used for selecting the - =
expanded memory base addresses. They 5,4 | EMS Page 1 Address Extension Bits
are encoded as follows, with all unused 5.4 | Block of EMS Memory
combinations being reserved:
00 | iMB to 2MB
7--4 | EMS Base Addresses
01| 248 to 4MB
0000 | COQO0H, C40Q0H, CBOQOGH, CCOQOH
- 1 0 | 4MB to &MB
0001 | C4000K, CB0Q0H, cCOOQH, DOOOOH
B 11| éMB to BMB
0010 | CB000H, CCOOQH, DOOOOH, D4OOOH - -
7,6 | EMS Page 0 Address Extension Bits
0011 § CCOO0x, DOOOOH, DA0QOH, D2000Y —
. 7,6 | Block of EMS Hemory
0100 DOOOOH, D4000H, DBO0OOH, DCOOOH
- 00| 1HMB to 2MB
0101 | H4000H, DBODOH, DCOOOH, EODOOH -
01 ] 2MB to 4MB
0110 | 0BOOOH, DCOOOH, EQOOQH, E4DQ0R
10 | 4M8 to 6MB
0111 | DCOOOH, EOOODH, E4000H, EBOOOH
11 &6MB to BMB
1000 | E0GO0H, E4000H, ESDO0H, ECOOOH
October 11, 1989 2-12 CS8281 Data Book
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Table 2.14 Miscellaneous

Mizscellanonus Register (RR11)
Irclex Register Port: 22H
pata Register Port: 23%H

Index: &FH

[DT]D'SIDSlMlDﬂDaIMIDOI

} RESERVED

3 A20 GATE -

3} RAS TIMEOUT -

3} RESERVED

} EXTERNAL EMS
ENABLE . =

EMS
MEMORY
SIZE

L [ Ry g
DILD FUne-wiv
0 Reserved

-

This bit is used for address line A20
control. It provides 05/2 optimization
while switching between real and
protected modes. The bit defaults to
zero and enables CPUA20 onto A20. If
set to one, it sets A20 = O.

2 This bit is used to enable the RAS

time-out counter for page mode
operation. VThe counter is enabled
set to zero (default) and is disabled
if set to one.

- 4
ir

3 Reserved. Set to one.
4 External EMS Enable. 1 = Exterpal EMS
enabled. . _

7-5 | These bits are used to set the EMS
memory space according to the following
coding:

7-5 EME Mammry Siza
=z XS Momory Size

000 | 1MB to 1.5MB (0.5MB)
0g1 M8 to 2MB (1MB)
010 | M8 to 3MB (2MB)
on M8 to 4MB (3MB)
100 { TMEB to SMB {4MB)
101 | 1MB to éMB (5MB)
110 | 1MB to 7MB (&MB)
111 | 1MB to 8MB (7MB)

October 11, 1989 2-18 - (88281 Data Book



L" ' r: : . Preliminary

Table 2.15 Absolute Maximum Ratings

Parameter ) ' : Sywbol Kin | Max Units
Supply Voltage ) Ve - - - 7.0 v
Input Voltage ' v, -0.5 5.5 v
OQutput Voltage . Vo -0.5 5.5 v
Operating Temperature ‘ - ) Top - -25° as® C
Storage Temperature Tsia - =40° 125° o4
NOTE:

Permanent device damage may oocur if Abzelute Maximem
Ratings ane exceeded. Functional operation should be
restricted to the conditions described under Operating
Conditians.

Table 2.16 82C812 Operating Conditions

Faromeier Symisol Hin Rax Units
Supply Voltage Ve 4.75 5.25 v
Ambient Temperature Ta 0° 70° t
Table 2.17 82C812 DC Characteristics
Parameter Symbol Min Max Units
Input Low Voltage Vi - 0.8 v
Input High Voltage Vi 2.0 - v
Output Low Vol tage ) Vo - 0.5 v
lop = 4mA (MA<O:9>, GAZO, X2, OSC/1Z, -ROMCS, RAS<0:3>,

-MWE, DLE, -XDEN, -LMEGCS, DLYOUT, XDIR, 0SC}
I = BmA (-READY, -CAS<00:;31>, -AF16)
Output High Voltage VoH 2.4 - v
Ion = 4mA (MA<D:9>, GA20, X2, OSC/12, -ROMCS, RAS<0:3>,

~MWE, DLE, -XDEN, -LMEGCS, DLYOQUT, XDIR, OSL)
Iony = BmA (~READY, ~CAS<00:31>, -AF16)
Input Current e - *10 uA
0=V <Veg oL e BN e e
Power Supply Current @ 16MHz Icc - .50 . mA
output High Z Leakage Current - Iozt A T 410 A
0.45<Vgyr Ve -

October 11, 1989 ; 2-14 : CS8281 Data Book
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PROCCLK 7Z Dy e - \ - -

———— T MIN ACTIVE DELAY
— ] MAX ACTIVE DELAY
—-bRo, —RAS;!, —g{mng—mgg VALID 2v zv w\uo_r
P . =ROM
EAD =) QUTPUT [ oy OVIPU

HOLD TIME

. DRIVE TO 2.4V
ADDRESS, —ADS., M/ —1Q )
D/ —C. W/—R., —ADTL

DRIVE TO 0,43V

Figure 2.8 82C812 Setup, Hold and Active Delay Timings Relative to PROCCLK
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Tahle 2.18 82CR12-18, 82C812-20 AC Characteristics

(T, = 0°C to 70°C; Ve = 6V +5%; C_ = 75pF)
(Min and max values in nanoseconds.)

Symbol Description ' ) 16 MHz 20 Mz
Minimum Haximuse Hinimum Maximum
t1 RAS* active delay from PROCCLK 1 (non-page) O 16 0 16
t2 RAS* inactive delay from PROCCLK T (non-page)} 5 25 . S 25
t3 DLYOUT active delay from RAS* active -3 7 -3 7
t4 DLYOUT inactive delay from RAS* 1 0 8 0 8
t5 Columt address stable from DLYD 1t 5 22 5 22
té6 Column address hold from DLYO 1 [ 22 v; 22
t7 CAS* active delay from DLY1 T 3 18 5 18
t8 CAS* inactive delay from DLY1 § & 22 & 22
t11 READY* active delay from PROCCLK 1 12 30 12 25
2 READY* inactive delay from PROCCLK 1 & 30 & 25
t13 DRD* active delay from PROCCLK t 10 19 10 19
ti4 DRD* hold from DLE !} 13 - 13 - -
t15 DLE active delay from DLY1* L 0 30 0 22
t1é DLE inactive delay from PROCCLK t 0 25 0 20
t17 LMEGCS* active from PROCCLK 7 0 31 0 25
t18 LMEGLCS* inactive from PROCCLK T 0 31 g 25
t19 GA20* valid delay from CPU A20 valid 0 25 o 20
t20 GA20* invalid delay from CPU A28 invalid o} 25 0 20
t22 MWE* active delay from PROCCLK t 1] 25 0 22
t23 MWE* inactive delay from PROCCLK t 0 20 8] 18
126 CAS* active delay from PROCCLK 1 G 24 0 20
127 CAS,* inactive delay from PROCCLK 1 0 21 0 21
t28 ORD* inactive delay from PROCCLK 1 s 20 S 18
t2e CAS,* inactive delay from DLE inactive 2 - 2 -
£30 RAS.* active delay from PROCCLK T (page mode} 8 24 8 16
t31 RoW address setup time to RAS* I 8 - g -
t32 Row address hold time from PROCCLK 1 6 25 & 20
t33 RAS* inactive delay from PROCCLK T (page mode) O 28 Y 28
t34 RAS* precharge time (Interleaved Mode} 4¥PROCCLK 4XPROCCLX
t35 ROMCS* active from PRGCCLK T 0 2 25
£36  ROMCS* inactive from PROCCLK T 0 30 0 25
t37 DLE hold time from DRD* a 25 0 22
£38  RAS* inactive from REF* active 0 32 - 0 32 B
t39 RASps* active from XMEMR* active 5 24 5 24 T
t40 RASgs* inactive from XMEMR® inactive 5 20 5 . 20
t4 RAS,;* active from RASy,* active 0 25 0 25
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Table 2.18 82C812-16, 82C812-20 AC Characteristics (continued)

(T, = 0°C to 70°C; Vo, = 5V +5%; C_ = 75pF)
(Min and max values in nanoseconds.)
Symbol Description 16 HHz 20 MHz
Minimum Maximum Minimum Max imum
th2 RAS, ;* inactive from RASy.* inactive 11 .30 1 30 - - e
t47 LMEGCS* delay from REF* I 5 30 5 30
téd LMEGCS* delay from REF* T 10 30 10 3¢ . )
t4e RAS* inactive from HLDA1 t 0 40 g 40
t50 RAS* active from command active 5 20 5 20 -
t51 RAS* inactive from command inactive 8 25 "8 25
t54 Column address stable from DLYO t 3 18 3 18
t55 CAS* active delay from DLY1 (XMEMW active) 5 25 5 - 25
546 CAS* inactive delay from command Tnactive 9 22 @ 22
t57 ADS setup to PROCCLK 19 - - - 19 -
t58 ADS hold from PROCCLX 6 - & - ) =
t59 AF16 active delay 0 20 0 20
t60 ADTL setup to PROCCLK 19 - i¢ -
t&1 ADTL hold from PROCCLX b4 - 9 -
t62 READY setup to PROCCLK 19 - 19 -
t63 READY hold from PROCCLK 6 - - -6 -
164 M/IO*, B/C*, W/R* setup to PROCCLK 19 - 19 -
t65 M/IO*, D/C*, W/R* hold from PROCCLK 9 - 9 -
t66 Address setup to PROCCLK 19 - 19 -
t67 Address hold from PROCCLK 17 - 17 - - -

82CBi2 QUTPUT O'j_

Figure 2.9 82C812 Test Load

l"ct
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S AT AVAY AVAVAWAY AV AVA VAV AVAVAVAVAVAWANY
4<0:23> M/T0 XK . ¥
—-IZ-— 133 .  —=] k=t t30
RASS F) . j‘:
at £31 I = tov

MA<Q: 9> *

CASi t_._7L

126 —= ’ t12

READY _
. [.:7 113 — - t11

_:_ﬁr_ t9 i —— —=— — 10

Figure 2.10 Page Mode Timing

PROCCLK , . ' '
i — £2 _

RASI
DLYQUT

DLYO

MA<O: 9>

DLY1

CASi

DLE

Figure 2.11 Non-Page Mode Timing
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ADS t"' __4 TN N / '”7' o
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A<0: 23> M/I0 5 X “"| X X e
ADTL ' / '
DRD
£22 ——f |~ | |=—t23 T
MWE , X
CASi
DLE
REF . * i E3 o
XMEMR - ' X )
—=— _ll:_ t39 t40 L
RAS0—3 X ‘ .
| ;‘*_{:— t41 r~ t42
RAST—-2 S
— ~— t43 —] ;—— t44
A<C: 8> L '
i~ t45 —— F=—"146 ,
MA<O0: 9> . K , i —
LMEGCS - ' T

Figure 2.13 Refresh Timing

HLDAI -Jr

R¥2Y IEMR

RASI
DLYO

| N ,

MA<O: 8>

jét- tsg

DLY1.

CAS

ji—-— t55.

; }
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Figure 2.14 DMA Timing
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I AVAVAY AVAVAVAVAVAVAVAVAY AWAVAVAVAWAW
Aps N/ ' N/ _ _
4<0:23> M/T0 3

. 1 X
. t._ 135 T ' e l:— t36
ROMCS :

READY N/

DRD \ ' _ '

——7' 37
DLE — - r
AFT6 - S

Figure 2.15 ROM Timing

Ty

proccLK TN\ S\ . AVAVAY AWANY
—— 157 - — I—-— t58
DS ' / , I |
~— t64 t65 —=] :
M/T0,W/R,D
/TIO.W/RD/C ~— 166 . - 167 ——
ADDRESS g 3 .
— 163
READY \___/ e
) ;’ o : | ~— 162
ADTL
_.._T—‘ t51
REF \ T
HLDAL / , o _
—f=—_t68 . te9 ‘T_";_
. —— - LN : o W
GA20 < " —<

Figure 2.16 82C812 CPU Timing
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Table 2,19 82C812 Pin Desctriptions

Signal Type Number Name I/0 Descriptioc;-

Clock 83 PROCCLK  ~ I PROCESSOR CLOCK input from the B2C211
Clock 23 X1 I CRYSTAL 1 input from the 14.31818 MHz crystal.
Clock 24 X2 0 CRYSTAL 2 output to the 14.31818 MHz crystal. This

pin has 4mA drive capability.

Clock/Control 13 0SC/ADTL 1/0 OSCILLATOR output / ADDRESS TRANSLATED input. If
external EMS is not enabled, OSC/ADTL is a 14.313
Miz clock output for driving the 0SC Lline on AT bus.
If external ENS is enabled, this pin becomes an input
for the ADTL Line from the EMS mapper. This pin has
4mA drive capability.

] omals a4 Tl ay i bl ~ AOATI L ATARN Adlwladadd bas 19 Joa o 1 107 e Al asbs assdbie b

LUK =1 Uaws 1o L VOWILLALWLR WiV IWUTW WY (L 1D G Le 37 TG b eWieh, WUELLAL
used to drive the TMRCLK pin of the 82C206. This
pin has 4mA drive capability.

Control 12 RESET4 I RESET 4 is the active high reset input from the
82c811. It resets the configuration registers to
their default wvalues. wWhile RESET4 is active,
RAS<0:3>, CAS<00:31>, 0SC and 0SC/12 remain inactive,

Control 20 REF* 1 REFRESH is an active low input for DRAM refresh
control from the 82¢3811.

CPU Interface &3 ADS { ADDRESS STROBE input from 80384sx CPU. This active
iow signal indicates that the CPU 1s starting a cycie.

CPU Interface &5 W/R* ! WRITE 7 READ input from 80386sx CPU. It indicates
a write cycle if high arnd a read cycle if low.

CPY Interface 39 DsC* 14 DATA / CONTROL input from 80388sx CPU. Indicates
data transfer operations when high, ot control
operations (code fetches, halt, etc.) when low.

CPU Interface 54 M/IO* I MEMORY 1/0 signal from the CPU, If high it indicates

: a memory cycle, If Low, it indicates an I/0 cycle.

Contral . 15 TEST I TEST input used for manufacturing. Must be tied to
V35S for normal operation.

Control 38 XMEMR* 1 MEHORY READ input {active Low) from AT bus,

Control 16 XMEMW* I MEMORY WRITE input {active low) from AT bus.

Control 19 HLDAT ! HOLD ACKNOULEDGE 1 g sn active high input from the
82C211. It is used to generate RAS, CAS signals for
DMA cycles, in response to a hold reguest.

ROM Interface 3 ROMCS* o] ROM CHIP SELECT is an active low chip select output
to the BIOS EPROM. It can he also connected to the
output enable pin of the EPROM. This pin has 4mA
drive capability.

Address 48, T4, 82 A0, A1, A2 1 ADDRESS Llines from 80386sx CPU.

Address 40 AZ 1

Address _ 3-8 A<49> 1

Address 46, 36 A10, AT I

Addrags 1o, 11 A12, A1Z 1

Address 47 AtS I

Address 49-53 . A<15:19> I

Address 55-58 A<20:23> I
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Table 2.19 82C812 Pin Descriptions (continued)

Description

Signal Type Number Name I/0
Address 34 BHE* 1
Control 29 READY*™ 1/0
Control 59 AF16*% 0
DRAM Interface 77-80 RAS<3:0> o]
DRAM Interface 41 CASQQ* 0
DRAM Interface 44 CASD1* o
DRAM Interface 14 CAS10* o]
DRAM Interface 2 CAST1* 0
DRAM Interface 30 CAS20* ¢
DRAM Interface 17 CAS21* o
DRAM Interface 35 CAS30* 0
DRAM Interface ? CAS31* e
DRAM interface 28 HWE* o]
DRAM Address 71-72 MA<B:9> 0
65-70 MA<3: 7> 1/0
&5-562 HA<D: 2> /G
Control 45 DLE 0
Control 33 DRD* 0
DRAM Control 81 pLYOUT 0

DRAM Control 73 pLYO 1
DRAM Control 75 DLY1 I
DRAM Control 76 oLY2 1

BYTE HIGH ENABLE is an active Low input from the CPU
for transfer of data on the upper byte.

READY is the system ready signal to the CPU. It ig
output active low after requested memory or I/0 data
transfer is completed. It is an input when the current
bus cycle is an AT bus cycle and is an output for
local memory and 1/0 cycles. This pin has &mA drive
capability.

AF16 1s an active Low output asserted on local memory
(EPROH or DRAM) cycles. [t is high for all other
cyctes. This signal is sampled by the 82c211. This
pin has 8mA drive capability.

ROW ADDRESS STROBES 3 to 0 are asctive low outputs
used to drive the DRAM RAS* pins. These signals may
be used to drive the RAM chips without bBuffering.
A 33 chm series resistor is recommended. This pin
has 4mA drive capability.

COLUMM ADDRESS STROBE - Bank 0, Low Byte
COLUMN ADDRESS STROBE - Bank 0, High Byte
COLUMN ADDRESS STROBE - Bank 1, lLow Byte
COLUMN ADDRESS STROBE - Bank 1, High Byte
COLUMN ADDRESS STROBE - Bank 2, Low Byte
COLUMN ADDRESS STROBE - Bank 2, High Byte
COLUMN ADDRESS STROBE - Bank 3, Low Byte

COLUMN ADDRESS STROBE - Bank 3, High Byte

These are active low outputs used to drive the DRAM
CAS* pins. These signals may be used to drive the
RAM chips without buffering. A 33 ohmseries resistor

is recommended. This pin has BmA drive capability.

MEMORY WRITE ENASLE is an active low output for DRAM
write enable. A buffer and 33 ohm series registor
for every two banks of DRAM should be provided for
this signal. This pin has 4mA drive capability.

MULTIPLEXED DRAM ADDRESS Lines MA<®:0>. Buffers and
33 ohm series reswtors should be provided for every

sm bmimlem o mAL YL 2. T — afaZ. -
I.WU WAliRSs U l'(ﬂl'i. Illib Pl[l lldb "NII‘\ arive Ldpdgil.l(y-

DATA LATCH ENABLE is an active high output used to
enable the local memory data buffer latch in the
82C215. This pin has 4mA drive capability.

DATA READ is an active low output used to transfer
data from the memory bus to the local CPU bus in the
82c215. If high it sets the data path from the local
CPU bus to the memory bus. This pin has 4mA drive
capability.

DELAY LINE OUT is an active high output to the delay

line for generating the DRAM controi signais. This
pin has 4mA drive capability.

DELAY INPUTS are active high inputs from the external
delay line used to generate DRAM control signals.
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Table 2.19 82C812 Pin Descriptions {continued)

Signal Type

Number

1/G

Description . _

Miscel laneous

Miscellaneous

Address

Control

Miscellaneous

Power and Ground

Power and Ground

Power and Ground

25

27

31

37

25

32, 42, 84

1, 22, 43,
64

XDEN*

XDIR*

GA20

GATEAZ0

LMEGCS™

170

PYR

X DATA BUFFER EMABLE is an active low output used
to control the external MA - XD bus buffer. This
signal will be active during I/0 operations to the
internal registers of the 82C812. This pin has 4mA
drive capability.

X BUS DIRECTION is used to contrel the direction of
the buffers between the XD and SD buses. When XDIR*
is Low, the 5D bus should be driven onto the XD bus.
This pin has 4mA drive capability.

ADDRESS Lline 20 is the gated A20 bit which is
controlled by GATEA20. GA20 is an input during DMA
and master cycles. This pinhas 4mA drive capability.

GATE A20 is an input from the 8042 keyhoard control ler
used to force address Line A20 to 0. When high, GAZ0
= CPU AZ0. When low, GA20 = 0.

LOW MEG CHIP SELECT is an address decode active when
address Llines A20 - AZ3 are low. It is used to enable
the SMEMR* and SMEMW* signals on the AT bus for memery
operations in the O0000H - OFFFFFH range. This pin
has 4mA drive capability.

POWER SUPPLY.

GROUNHD .
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Table 2.20 82C812 Pin Numbers in Order by PFP Designation

PLCC — PFP SIGNAL NAME PLCC PEP SIGNAL NAME
10 1 AT2 52 51 Al8

" 2 A3 53 52 A19

12 3 RESETA* - 53 NO CONNECT
13 4 ROMCS* 54 54 M/10%

14 5 CAS10* 55 55 A20

- & NO CONNECT 56 56 A2l

15 7 TEST 57 57 ~ TA22

16 8 XHEMU* 58 58 A3

- 9 NO CONNECT - -59 NO COMMECY
17 10 CAS21* 59 50 AF16%

18 11 osc 60 61 MAD

19 12 HLDA1 61 &2 HAY

20 13 ' REF* 52 &3 MA2

21 14 0sCc/12 &3 64 ADS*

22 15 VsS - 65 NO CONNECT
- 16 HO CONNECT 64 66 Vss

23 -7 X1 &5 &7 W/R*>

24 i8 x2 &6 68 MAS

25 19 LMEGCS* &7 &9 MAL

26 20 XDEK* 68 70 MAS

- 21 NO CONMECT - 71 HC CONNECT
27 22 XDIR &9 72 HAG

28 23 - MWE* 70 3 MA7

29 24 READY* 71 74 MAS

- 25 NO CONNECT - 75 RO COKNECT
30 26 CAS20* 72 75 MAZ

31 27 GAZ20 3 7 DLYO

32 28 - - VDD 74 78 Al

33 29 DRO* I ricd Ag

34 30 BHE* 76 80 DLY2

35 31 CASS0* 7 81 RAS3*

- 32 * NO CONNECT 78 82 RASZ¥

36 33 - ATl - 83 NO CONNECT
37 34 GATEAZ20 79 84 RASI*

38 35 XMEMR* 80 85 RASO®

39 36 p/C* 81 85 DLYOUY

40 37 A3 a2 87 A2

41 38 CASOO* 83 88 PROCCLK

- 39 NG CONNECT - 89 NO CONNECT
43 40 vss 1 90 Vss

42 41 Voo 84 1 VDD

44 42 CASQ1* 4 92 CAS11*

45 43 DLE 3 93 AL

46 44 AlQ 4 94 A5

47 45 - AlL 5 95 Ab

48 L5 AQ & 95 A7

49 a7 AlS 7 97 AB

-- 48 - NO CONNECT - 98 NO CONNECT
50 49 Ald 8 99 A9

51 50 ’ A7 9 100 CAS31*
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Table 2.21 82C812 Pins in Alphabetical Order

PLCC PFP SIGNAL MNAME PLCC PFP ’ “SIGNAL NAME
48 46 AD 66 68 MA3

74 78 Al 67 69 T MA4

82 87 A2 68 70 MAS

40 3y T A3 69 72 MAG

3 o3 Ab 70 73 : MA7

4 04 AS 71 74 o MAB

5 95 AG 72 76 HAS

6 96 AT 28 23 MUWE

7 97 A8 - - & NO CONNECT
8 99 A9 - . 9 NO CONNECT
46 44 A10 e NO CONNECT
36 33 A11 - — 2 NO CONNECT
10 1 A12 - 25 , NO CONNECT
11 2 A13 - - 32 NG COMNECT
47 45 Al - 39 NO CONMECT
49 47 AlS - 48 RO CONNECT
50 49 Al6 - - ---53 7 MO CONNECT
51 50 A17 - 59 MO CONMECT -
52 51 A18 - 65 ; NO CONNECT
53 52 A9 - 71 NO CONNECT
55 55 A20 - 75 __ HO CONNECT
56 56 A21 - 83  ND CONNECT
57 57 A22 - - -89 NO CONNECT
58 58 AZ3 - - - 98 NO CONNECT
63 ' 64 ADS¥ 18 11 osc

59 60 AF16* 21 14 0sC/12

34 30 . BHE* &3 88 PROCCLK

41 38 CASOO* 80 85 RASO*

44 42 CASOT* 79 84 RAST*

14 5 CASTO* 78 82 . RAS2*

2 92 CASTI® 7 81 RAS3*

30 26 CAS20% 29 24 READY*

17 10 CAS21* 20 - 13 REF*

35 31 CASIO* 12 ' 3 . . RESET4

g 100 CAS31* 13 4 ROMCS*

39 36 D/C* 15 7 " TEST.

45 43 DLE 32 28 : oo

73 77 © pLYD 42 41 VDD

75 79 pLY1 84 o1 VoD

7% . 80 DLY2 22 15 vss

81 86 DLYOUT 43 © 40 T vss

33 29 DRD* 64 6 ... vss

31 27 GA20 1 0 vss

37 : 34 " GATEA20 &5 .87 . ufRe

19 12 HLDA1T 23 7 X1

25 19 LMEGCS* 2 18 X2

54 54 M/IO* 26 20 XDEN*

60 : 61 MAO 27 ' 22 ' XDIR

61 ' 62 MA1 38 : 35 . XMEMR*

62 63 MA2 16 8 XMEMW*
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84-Pin Plastic Leaded Chip Carrier
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100-Pin Plastic Flat Package
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84-Pin Plastic Leaded Chip Catrrler
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100-PIn Plastic Flat Package
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