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CONVENTIONS

The following conventions arc used throughout this document to refer to the configuratton and diagnostics regxsters
internal to the 82C841, 82C242, and 82C636 integrated circuits:

* REGnH denotes the internal register of index n in hexadecimal notation.

* REGnH<xy> denotes the bit field from bit x to bit y with index n in hexadecimal notation.

The following methods are used to indicate an active low signal:
*  a bar over the signal name

*  an asterisk following the signal name

The following symbols are used to indicate the rising and falling edges of signals:
* 1t -is a rising edge

* | - is a falling edge

The following terms are used throughout the document: -~
*  MB = megabyte

*  Mb = megabit

®# KB = kilobyte

* Kb = kilobit
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8283 " PRELIMINARY

LeAPset (Low-Powered Enhanced AT Portable) CS8283 CHIPSets

i monmemndihle MIITDOAE famn
I ALSCUIRRPALLLG L1RL L)CI. LIty

100% !
12, 16, and 20 MHz laptop cemputers

e Compatible with CHIPS’ NEAT CHIPSet
(CSs8221)

e Power Control Unit (PCU) to control
system: power sources

e Special power saving features that
accomodate laptop computer low power
requirements:

Sleep mode

Slow refresh DRAM support
Suospend/Resume Suppert
Selectable operating frequencies
Anto power-off fon featare

e Support for combining both video and
system BIOS into a single ROM

&  Support for ROM cartridges

e Support for three programmable 1/0
decodes

#  Support for password/security EEPROMSs
. 'Support for 80386sx microprocessors

¢ Two multipurpose, programmable parallel
-1/0 ports

"I"'l-a. T .:.A Dnai r‘eoooe FUJIPSD!. \..uml_.ulaca l-llyll.y

integrated application specific integrated circuits
that emulate the control logic of IBM PC AT-
compatible ~ computers.  Additionally, this
CHiPSet provides functions designed specifically
for the laptop computer environment.

The CS8283 CHIPset, which supports the 386sx
microprocessor, comprises the following devices:

- the 82C841. This device includes a
CPU/bus, page/interlcave, and EMS
memory controller in addition to some
laptop control features.

- the 82C242. This clnp includes
data/address buffers and bus conversion
logic.

- the 82C636. This chip is the Power
Control Unit. It controls system power

and provides slow refresh DRAM support
in standby mode.

- the 82C206. This device is an mtegratcd
peripheral controller.

- the 82C601. This is a multifunclion
controller that provides one parallel and
two serial port interfaces.

- the 82C455. This is a VGA-compatible
flat panel control that supports CRT,
LCD, plasma and electro-luminescent
displays.

- the 82C765. This is a floppy disk
controller that is compatible with the
uPD765A controller. It also contains a
precision analog data separator,

The CS8283 CHIPSet, which is compatible with
_-the NEAT CHIPSet, is designed specifically for
-use in laptop computers, However, it can be

used as the basis for a small footprint desktop
computer in which integration is the critical
factor. Figure 1.1 is a block diagram of a typical
implementation of the CS8283 in a laptop
environment.

Chips and Technologies Inc.

1-1 ' Rev. 1.0
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Figure 1.1 Block diagram of a Laptop System using CS8283
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82C841 PRELIMINARY

82C841 CPU/BUS/Memory System Controller

2.0 Features: - Cartridge memory option
- - Suspend/resume mode support
® CPU/BUS Bus control: '

- Clock generation with programmable
speed selection 2.1
- Optional independent AT-bus clock )
- CPU interface and bus control : i
- Programmable command delays and wait -
state generation

Functional Description

The 82C841 CPU/Bus/Memory system controller
. consists of the following sub-modules as shown in

- Port B register and NMI logic - Figure 2.1

- CPU state machine, AT-bus state machine . Reset and shutdown logic
and bus arbitration logic a - . .

- . Action code generation logic o * Clock generation and sleep logic

- DMA and refresh logic e  CPU state machine and timeout fogic

-  Numeric coprocessor interface logic . AT-bus state mackine

- Configuration registers s

. 1/0 decode logic
. Memory sub-system control: e Port B and NMI logic

R ke iy e oy~ ®  Numerlccoprocessor intorface
page interleave, providing higher e Action code generation logic
perforp:lance than conventional DRAM e System control logic o
accessing schemes

- 100ns DRAM support at 16MHz using = @ Memory control logic
page mode operation . .

- Up to 8M of high speed local memory in o Refresh and bus arbitration logic
four banks using 1M x 1 or 1M x4 DRAMs . Configuration registers

- Remapping of DRAM resident in 640K to
1MB area above 1MB address space

- LIM-EMS 4.0 support with four sets of
EMS page registers on chip

- Shadow RAM features for efficient system
and video BIOS execution

-- 0S8/2 optimization features allow fast
switching between protected and real mode

- Staggered refresh to reduce power supply
noise

[ Laptop supporii:

- Sleep mode to reduce power consumption
by disabling or scaling down clock
frequencies )

- Three programmable I/O chip select
outputs to eliminate external decode
circuitry

- Combined system and video BIOS option i

- Support for both double EPROMs and =

single EPROM BEOS _ i

Chips and Technologies Inc. 21 o | Rent
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PRELIMINARY 82C841
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82C841

PRELIMINARY

2.1.1  Reset and Shutdown Logic

The 82C841 has two reset inputs (RESET1* and

RESET2*) as well as two reset outputs (RESET3

and RESET4), RESETI1* can be derived from -

either the front panel push-button switch, the
82C636 Power Control Unit or a combination of
both. When RESETI1* is active, the B2(C841

asserts both RESET3 and RESET4 to produce a :
system reset. RESET2* is generated by the 8042

(8742) keyboard controller when a "warm reset”
(RESETS3 only) is required. The RESET3 output
should be used to reset the CPU, while the
RESET4 output should be used to reset the
keyboard controller, the 82C206, and any other

peripherals that use the RESET signal on the AT- -

BUS.
active an additional 64 PROQCCLK cycles after

Both RESET3 and RESET4 are held _

_from ATCLK. In the synchronous mode, both

internal clock and is used to synchronize the the

AT-bus interface logic. SYSCLK is the AT-bus

system clock and is derived from BCLK. In non-

sleep mode, its frequency is always BCLK/2. In

sleep mode, both PROCCLK and SYSCLK can

be programmed to run at slower frequencies.
_ This is discussed in the Sleep Mode section.

“Both PROCCLK and BCLK (andﬂ_ in turn

SYSCLK) can be derived from ecither CLKZIN or

- PROCCLK and BCLXK are derived from CLK2IN, '

their input stimuli are deasserted (ie: RESET3

lasts at least 64 PROCCLK cycles beyond the

rising edge of RESET1*). RESET3 and RESET4 ’;Synchmnous mode:

are synchronized with the PROCCLX signal, and
both meet the setup and hold times of the 386sx
CPU.

1S

Additionally, RESET3 can be activated by two
other conditions. The first condition is when a ~

shutdown cycle is detected on the CPU status
lines. RESET3 is generated synchronously with
the PROCCLX signal and lasts for at least 64
PROCCLK cycles. This synchronization with

PROCCLX assures proper CPU operation. The

second condition is when a one is written to
chipset index REG60H<5> (a low to high
transition). This software generated fast reset

Y

i

causes RESET3 to remain active for at least 64

PROCCLK cycles.

2.1.2  Clock Generation and Sleep Logic

Writing to the appropriate 82C841 chipset
registers provides a flexible way of selecting clock
frequencies for both the CPU and the AT-bus.
Figure 2.2 shows a block diagram of the internal
clock selection scheme. The 82C841 has two
input clocks, CLK2IN and ATCLK. CLE2IN is
driven from a TTL crystal oscillator, running at a

maximum of twice the rated processor clock

frequency. ATCLK is also driven from a TTL _

crystal oscillator and is typically lower in
frequency than CLKZIN, The 82C841 generates
the processor clock, PROCCLK, for driving the
CPU interface and state machine. BCLK is an

thereby making the processor state machine and

- the AT-bus state machine run synchronously to

each other. In the asynchronous mode,
PROCCLK is derived from CLK2IN and BCLK is
derived from ATCLK, thereby making the

_ processor state machine and AT-bus state

machine run asynchronously to each other.
_Possible clock selections in the two modes are:

1. PROCCLK = CLRK2IN

BCLK = CLK2IN

SYSCLK = BCLK/2 = CLK2IN/2
_2. PROCCLK = CLK2IN
: BCLK = CLK2IN/2
—  SYSCLK = BCLK/2 = CLK2IN/4
~ Asynchronous Mode: B ’
1. PROCCLK = CLK2IN

BCLK = CLK2N/3

SYSCLK = BCLK/2 = CLK2IN/6
2 PROCCLK = CLK2N

BCLK = CLKZIN/4 ,
_ SYSCLK = BCLK/2 = CLK2IN/g
3. PROCCLK = _CLK2N

BCLK = CLK2IN/8

SYSCLK = BCLK/2 . = CLR2IN/IS
4.  PROCCLK = CLK2IN
~ BCIK = ATCLK

SYSCLK = BCLK/z = ATCLK/2
5. PROCCIE = BCLK
= BAK = ATCLK
= SYSCLK =" BCLK/2 = ATCLEK/2

Although other combinations can be selected,
system performance cannot be guaranteed due to

- — SYSCLK becoming too slow or too fast.

Chips and Technologies Inc.
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PRELIMINARY 82C841
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Figure 22 Clock Selection Block Diagram
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82C841

PRELIMINARY

PROCCLK | REGS0H | REG6ZH REG64H
<4> <l> | <0> | <I> } <0>

CLEZIN 0 X X X X
CLK2IN/2 1 0 0 X X
CLE2IN/3 1 1 0 0 0
CLR2IN/4 1 1 0 1] 1
CLK2IN/8 1 1 0 1 0
ATCLK 1 1 0 1 1

(a) PROCCLK selection - Awake Mode

SYSCLK REG60H | REG62H REG64H
<4> <l> | <0> | <1> | <0>

CLK2IN/2 X 0 1 X X
CLE2IN/4 X 0 0 X X
CLE2IN/& X 1 0 0 0
CLK2IN/8 X 1 0 0 1
CLEK2IN/16 X 1 0 1 0
ATCLK/2 X 1 0 1 1

{(b) SYSCLK selection - Awake Mode
Table 2.1 System Clocks Selection
Under pormal operation, CLK2IN should be

selected as the processor clock (PROCCLK) to
allow the processor to run at full speed. BCLK

can cither be a submultiple of CLKZIN or the _

external ATCLK itself. ATCLK may be selected
to generate PROCCLK when it is desirable to

slow down the processor for timing dependent  ~

code execution. Once the options for clock
switching are set, the switching transitions occur

cleanly in either the asynchronous or synchronous -

mode. _
PROCCLK mecet the minimum and maximum
values SpBCIﬁed for the 386sx CPU., Special
programming note: if BCLK is selected to be the

source of PROCCLK (by setting REG60H <4>), ~

then REGS2H cannot be changed. In this case,
first select PROCCLK to be CLK2IN, make the
necessary speed changes in REG62H<1,0> and
REG64H<1,0>, and then change REG60H <4>,
Table 2.1 shows the various register settings for

different choices of PROCCLK and SYSCLK
respectively.

Figures 2.3 and 2.4 illustrate the sequence of
events that switch PROCCLK from high- to low-
speed and from.low- to high-speed caused by
programming the configuration registers. In
Figure 2.3, the rising edge (A) of PROCCLK is
used to latch the command inactive condition (1).
On the rising edge (B), CLK2IN is disabled on
the PROCCLK lice. This ensures that clock
switching occurs when PROCCLK is low. Once
CLK2IN is disabled, the first rising edge (C) of
BLCK latches this condition as denoted by
sequence (2). BCLK then cnables itself on the
- PROCCLK line on the falling edge (D) as
denoted by sequence (3). This ensures a glitch
free transition between the two clocks. It also
does not violate the minimum and maximum
386sx CPU clack specifications. If BCLK is
asynchronous with respect to CLKZIN, it is
possible that sequence (2) could violate setup
time requirements with respect to edge (C).
this case edge (D) registers the state of
"PROCCLK as still being high in sequence (3).
Hence, edge (E) samples PROCCLK to_be low
and edge (F) enables BCLK on the PROCCLK
line. This case does not violate the minimum and
maximum 386sx CPU clock specifications.

In Flgure 24, the r:smg edge (A) of PROCCLK
latches command inactive as denoted by sequence

(1). Edge (B) disables BCLK on the PROCCLK

line. In sequence (2), edge (C) of CLK2IN
latches PROCCLK low. Edge (D) then enables
CLK2IN on the PROCCLK line as denoted by
sequence (3). If sequence (2) does not meet

- setup time requirements fo edge (C), then the

state of PROCCLK is sampled as being high in
sequence (2). In this case, edge (D) samples
PROCCLK low, and edge (E) enables CLK2IN
on the PROCCLK line. PROCCLK does not
violate the minimum and maximum 386sx clock
specifications.

During clock switching, both phases of = :
_ Note that during sleep mode clock switching,

PROCCLK and SYSCLK transition between
awake and sleep frequencies while their phase is
high. This is opposite to awake frequency scaling,

Chips and Technologies Inc.
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Sleep Mode:

Sleep mode is a power saving feature in the
82C841. It is used to reduce the system clock
frequencies when an application program is
waiting for an external event such as an input
from the keyboard or am I/O operation.
PROCCLK and SYSCLK can be turned off or
scaled down by programming the appropriate
chipset registers in the 82C841. This reduces the
overall power consumption of the system, as
devices connected to the clocks tend to consume
less power at lower frequencies (e.g., the CPU, a
coprocessor, etc.). However, these devices must
be able to recover without re-initialization when
the original clock frequency is restored. The

82CB41. implements this ability via programming

options in REG64H <6,5,4,3,2>.

Three options are available for SYSCLK during
sleep mode. Its frequency can be programmed to
shut off (remain low), to equal CLK2IN/4, or to
follow BCLK/2 (which can also be reduced - see
below). Chipset REG64<64> accomplishes this,
During sleep mode, the frequency from CLE2IN
is directly reduced by the value programmed into
the CLKZIN prescaler (REG64<53,2>, The
following CLKZIN reductions are possible:
CLK2IN (no change), CLK2IN/2, CLK2IN/4,
CLK2IN/8, CLK2IN/16, CLKZIN/32, static
CLK2IN (hkeld low). This means that if CLE2IN
is programmed to generate PROCCLK or
BCCLK, then PROCCLK or BCCLK (or both)
also have their frequency redoced by the same
factor as CLK2IN, The static CLK2IN has a
special property in that it also shuts off
PROCCLK regardless of the source of
PROCCLK. If PROCCLK is already operating at
a reduced CLKZIN frequency (such as CLK2IN/3
while in awake mode), the sleep frequency further
reduces PROCCLE by the CLK2IN prescaler
factor. Care must be taken in choosing
frequencies during sleep mode to guarantee that
PROCCLK does not fall below the minimum
required 386sx CPU frequency. Once the desired
values are programmed into these bits (typically
by the BIOS upon power up), they remain
unaltered until a RESET1* occurs. See section
2.5 for details on programming these bits.

The procedure for entering sleep mode (after the
sleep mode clock frequencies have been
programmed) is to set the Sleep Mode Enable bit
(REG70H <7>) and the Sleep Mode Request bit

(REG70H<6>), and then issue a HLT
instruction. Sleep mode is not entered until the
HLT instruction is executed. Immediately after
executing the HLT instruction, sleep mode is
entered, and PROCCLK and SYSCLK transition
to their sleep mode frequencies. The system
remains in sleep mode until the next hardware
interrupt occurs. However, sleep is temporarily
exited during a refresh cycle, a DMA cycle, or a
master cycle. During these cycles, PROCCLK
temporarily returns to its awake frequency. It
returns to its sleep frequency at the completion of
the cycle.

In the case of an interrupt, sleep mode is exited,
PROCCLK and SYSCLK return to their awake
frequencies, and the interrupt acknowledge cycle
proceeds normally. The Sleep Mode Enable bit
(REG70<7>) remains unaltered, but the Sleep
Mode Request bit (REG70H<6>) is cleared by
hardware to prevent the system from entering
sleep mode again on the next HLT instruction.
To re-enter sleep mode, the Sleep Mode Request
bit must again be set (REG70<6>) and a new
HLT instruction executed.

One way to implement this feature is through an
INT function call to the BIOS. This permits
having a centralized control for this feature. A
typical application waiting for an ¢vent can enter
sleep mode through the INT function. Upon
wake up by an interrupt, the event occurrencs can
be verified. If the event did not occur, sleep mode
can be re-entered. On the other hand, if the event
did occur, an IRET from the interrupt routine
brings the application back to the point where the
request for sleep mode was made.

The sleep status output signal from the 82C841
can be used by peripherals that take advantage of
knowing when the processor is in sleep mode.
This output is active high and tracks the sleep
status of the CPU. This pin is multiplexed with
the PGMCS2* (programmable chip select 2)
signal. Applications wishing to use this signal
must program REG79H <6> {0 a one, otherwise
this pin will function as a chip select signal
instead.

Chips and Technologies Inc.
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2.13  CPU State Machine

L. DT T abnbn mranhing and timannt rantenl looic -
AT L U ALy HAAGIMIL (it LAV e Wariiss Wl sl

interpret the signals ADS*, M/IO*, D/C*, and
W/R* from the 386sx processor to determine
when a CPU cycle is startmg and what type it is.
The 8§2C841 generates IALE in response t0 a new
cycle and generates READY* to the CPU at the
completion of the cycle. The CPU state machine
typically runs using the CLKZ2IN, however it can
also run using the ATCLK as discussed in section |,
212, =

IALE is issued in response to the beginning of a
new cycle during the first T, for non-pipelined
cycles or T, for pipelined cyclcs (Figure 2.5).
The memory control block decides if the current
cycle is a local memory cycle. If the current cycle
is not a local memory cycle, it is assumed to be an
AT-bus cycle and control is handed over to the
AT-bus state machine. The CPU state machine

machine waits for the memory control biock to
internally signal that it kas completed the cycle.

TInon r-nmnlnhnn nf tha mrpln tha OPIT ctata
—pon pAWLILEIL U2 b LYl T v w SLEG

machine generates READY* for the CPU, Fora
local memory cycle, if the memory control block
does not return the completion signal within 128
“clocks, the CPU state machine generates
READY™ for the CPU and sets the Bus Timeout
Flag (REG60H<0>). Additionally, if the Local
bus Ready Timeout NMI Enable (REG60H <2>)
is set, an NMI is generated.

214  AT-bus State Machine

The AT-bus state machine gains control whcn the
current cycle is not a local memory cycle. It uses

_ BCLK, an internal clock, which is twice the
_frequency of SYSCLK, the AT system clock.

When asynchronous modes are selected, the
82C841 performs the necessary synchronization of
control and status signals between the AT-bus and

then waits for the completion of the AT-bus cycle - -the processor. The AT-bus state machine

before generating a READY™* to the CPU. If the _
cycle is a local memory cycle, the CPU state

_ supports both 8- and 16-bit transactions between

the processor and the AT-bus.

LOCAL CYCLE AT-BUS CYOLE LOCAL CYCLE
PIPELINE N PIPELINE
TiP T2F TiP T2 T2 { T2 T2 T4 T2 T2 RE
AVAYAVAY AVAY aVAN aVAY a VAV AVAY AVAY AVAYAVAY AVAY
sosx L i/ i '
ADDR, M/10 B B
IALE \ I\ [\
ALE A |
COMMANDX N /.
READY* IS i\ if N | A
BCLK NV WA WV WA A W A W A VAV A WAV A WY B U A W
sysclk A \ ) \ S \

r— AT-Ts —wra—~ AT-TC =

Figure 2.5 Leocal and AT-bus Cycles
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An AT-bus cycle is initiated by asserting ALE for
one BCLK cycle during AT—TS.1 (Figure 2.5). For
memory cycles, MEMCS16* 15 sampled on the
falling edge of ALE to determine whether the
data bus size is 8- or 16-bits. For I/O cycles,
IOCS16* is sampled and must remain active for
the duration of the cycle. After a programmed
number of command delays, the memory or I/O
command goes active (AT-T_). The sequencing
and (iming signals for the AT-bus are provided by
the 82C841. The command signals remain active
until the programmed number of wait states have
been executed. At this point, IOCHRDY is
sampled. If IOCHRDY is active, the command
terminated after the next SYSCLK cycle. If
IOCHRDY is not active, one more wait state is
added and IOCHRDY is again be sampled. This
process repeats indefinitely until IOCHRDY
becomes active,

AT-bus wait states and command delays are
software programmabie by writing to the chipset
registers. Providing command delays causes the
commands XMEMR*, XMEMW* XIOR*,
XIOW*, SMEMR*, and SMEMW* to be delayed
from the falling edge of ALE in BLCK
increments. Providing wait states causes the
command to remain active for additional AT
command cycles (AT-T_ ). The minimum AT
command cycle is equal to one SYSCLK cycle. A
command active for one AT-wait-state is two
SYSCLKs long (one SYSCLK for the original
command cycle T, and one SYSCLK for the wait
state T, ).

2,15 I/O Decode Logic

This sub-module decodes the address and status
lines from the CPU and generates various chip
select signals. Some of these chipset signals are
used to access registers internal to the 82C341,
while others are available at output pins. The
chip selects decoded and used internally are for
accesses to Port B, the numeric processor ports at
system I/O address FOH-FFH, and chipset
configuration registers accessed at system 1/0
address 22H and 23H. Those that are decoded
and available at output pins include 8042CS*
(decoded for the keyboard controller’s address
range) and ASRTC (for the real-time clock
address range). This I/QO sub-module also
generates XDIR to control the direction of data
buffers during these I/0 cycles.

Additionally, there are three programmabile I/0
decode selects, PGMCS0*, PGMCSI¥, and
PGMCS2*, available in the 82C841, eliminating
the need for external /O decode circnitry Each
programmable chip select has its own chipset
registers associated with it and each chip select
can be individually programmed for read only,
write only, or both read /write access rights. Mask
bits can also be set to allow the programmable
decode to respond to a range of 1/O addresses.
The registers used are REG71H through
REG79H. (PGMCS2* is available as long as
REG79<6> is zero, otherwise this output will
function as a sleep status indicator - refer to the
sleep mode section). Section 2.5 shows the details
of the implementation of these registers.

2.1.6  Port B and NMI generation logic

The 82C841 implements the Port B defined for
the PC-AT system at system I/O address 61H.
Refer to section 2.5 for details of bit assignments.
The NMI sub-module performs latching and
enabling of both I/O channel check error and
parity error conditions. If the corresponding
NMIs are enabled in Port B, a non-maskable
interrupt is generated for the CPU, and the
source is also recorded in Port B. Reading Port B
indicates the source of the error condition. The
82C841 also accepts an NMI from the 82C636
{power control unit) if the PCU NMI Recognition
bit is set {(REG70H<2>). When enabled, an
NMI from the 82C636 generates a non-maskable
interrupt for the CPU, and the 82C841 records
the event by setting the PCU NMI Status flag
(REG70H <3>).

The master enable for NMI recognition as
defined for PC-AT systems is at I/O address 70H,
bit 7, and is implemented internally in the 82C841.
If this bit is set to one, all NMIs are disabled; if
set to zero, NMIs are enabled. Although bit 7 of
port 70H is contained in the 82C841, port 70H is
also used by the 80C206 to access the real-time
clock. Carc should be taken when programming
this port to insure that bit 7 is not accidentally
turned on or off when accessing the real-time
clock’s CMOS RAM,

Chips and Technologies Inc.
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2.1.7 Numeric Coprocessor Interface

The 82C841 also includes the necessary circuifry

to interface a 387sx numeric coprocessor with the
386sx with minimum external logic. This internal
circuitry handles the decoding required for
selecting and resetting the 387sx, handling the
NPBUSY* and ERROR* signals from the 387sx
to the 386sx, and generating the interrupt signals
for error handling,

During a system reset, the 82C841 determines
whether an 387sx is installed by monitoring the
ERRORF* signal from the coprocessor. If a 387sx

is installed, the 82C841 sets the Coprocessor.

Installed flag (REG62ZH<7>). A coprocessor
cycle is terminated by a READY* signal which
can be generated from either the 387sx itself (via
its READYO* line) or by the 82C841 READY*

(after the programmed number of I/O wait-

states). The choice of which device gemerates
READY* is programmable by setting or clearing
the Coprocessor Ready Geperation control bit
(REG62H <6>). This bit has no effect on the
system if a coprocessor is not instalied. Note that
having the 387sx generate its own ready results in
higher performance than having the 82C841
generate READY™, but it also requires external
gates to tristate the READYO* line and actively
pull it up at the completion of a cycle.

The system designer should make his own analysis .

as to which device will source the coprocressor
ready signal in his system. (Ge: trade off between
higher integration with the '82C841 generating
ready or slightly higher performance at the cost of
external logic if the °’387sx generates the
coprocessor ready signal). If the "387sx is chosen
to provide the ready signal, then REG62<6>
must be set correctly or else the potential exists
for both the 82C841 and the *387sx to generate a
ready signal for the same cycle which could result
in loss of synchronization between the CPU and
the 82C841. ,

Coprocessor cycles are decoded by the 82C841 for
the I/O ranges OFOH, OF1H, and 8000F8H-
8000FFH, While executing a task, the 387sx
issues an NPBUSY* signal to the 82C841. Under
normal operation, this is passed out to the CPU
as BUSY*. If during this busy period, a numeric

coprocessor error occurs, the ERROR* input to -

the 82C841 becomes active, resulting in latching
of the BUSY™* output to the CPU and NPINT is

asserted. Both BUSY™* and NPINT stay active
until cleared by an I/O write to address OFOH or
OF1H or until cleared by a system reset. The
387sx is reset through the NPRESET output,
which is activated by either a system reset or by
performing a write operation to 1/O port OF1H.

Chips and Technologies Inc.
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218 Action Code Generation

The AT state machine performs data conversion
for CPU accesses to devices not on the CPU or
local memory bus. These conversions are
performed for 8 and 16-bit read or write
operations.  16-bit transfers are broken into
smaller 8-bit AT-bus or peripheral bus transfers.
To do this, it generates action codes ACO, AC1,
and the ACEN* signals in response to
MEMCS16* and IOCS16*. These control signals
are used by the 82C242 to perform the necessary
conversions. Bus conversions are also performed
for DMA transfers.

Table 2.2 shows the combinations of ACEN®,
ACO, and AC1 that are generated for various
accesses. For local bus accesses, ACO and AC1
are not used, thus ACEN™* is not generated. On
the other hand, for both AT-bus cycles and DMA
cycles, ACEN* is active, and ACO and AC1
indicate the needed conversion.

TiP T2P

PROCCLK

ADS#* f A

Tao TS81 TCO TC2

Figure 2.6 shows a sequence diagram for data
conversion cycle. ALE is issued on the AT-bus in
sequences 1 and 2. MEMCS16* from the external
device is sampled high by the 82C841 in sequence
3, inifiating a bus conversion cycle. The first
command also goes active at this point for the
first byte transaction and is terminated in
sequence 4. In order to provide sufficient back-
to-back time between the two 8-bit cycles, the
second byte command is issued two PROCCLKSs
later in sequence 5 and terminated in sequence 6.
Note that no ALE is issued for the second byte
since only address line X A0 changes from zero to
one. READY* is asserted low in sequence 7 and
is sampled by the processor in sequence 8 to
terminate the current cycle. ACEN®, AC(, and
ACI are also issued appropriately to control the
bus conversion.

T2P T2pP TiP

TCo TC1 TCO TCa T80 T84

£

ADDREEBS vaLID

ADDR, STATUS e K EXT
1 2

IALE / \

MEMCS16% i . Y

ALE ] / \

COMMAND \eveworre | ] \emesvee f
READYX A N e
ACEN¥* W_i A i\m R i
ACO, t X X 1{

XAQ A evenlappmess | [ oooaooness |

NOTE: O WAIT STATES AND COMMAND DELAYS SHOWN, PeREAD CYCLE, W=WRAITE CYCLE

Figure 2.6 Bus Cenversion Cycle (Quick Mode shown)
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Operation ACEN*

DMA/MASTER 0

CPU (local) 1

CPU (AT-bus) 0 for write
¢ qualified by command for
read and interrupt acknowledge

cycles
REFRESH 1 qualified by REF
ACEN* generation

AC<10> Operation
00 16-bit write and B-bit write (low byte)
01 16-bit read and 8-bit read (low byte)
10 8-bit write (high byte)
11 8-bit read Chigh byte)

. ACO and AC1 for AT-bus CPU cycles
(HLDA1 = 0)

AC<10> QOperation

00 MD bus tristated from the 820242 for

16-bit and 8-bit read /write operations

01 Reserved
10 High memory write MDO0-7 to MDS-15
11 High memory read MD8-15 to MD0-7

Ty ¥ oa e o .r\l.lm'r!::n P

ACH and ACI for DMA/MASTER

Table 2.2 « Action Code Generation
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2,19  System Control Legic

This sub-module generates some of the signals
used to simplify external system implementation.
At the start of a new cycle, the status signals and
addresses from the CPU are interpreted and a
decision is made whether the cycle is an AT-bus
cycle or alocal cycle. This module also generates
DLE and DRD signals for enabling and
controlling the direction of data buffers between
the CPU data bus and the memory data bus in the
82C242 Address/Data Buffer Controller.

The 82C841 does not have pins that can be
connected directly to the 1/0 data bus (XD bus).
Instead, during I/O accesses to registers inside
the 82C841, the MAO-MAT7 lines are multiplexed
to become the associated I/O data lines for the
internal registers. Therefore, in a standard system
implementation, the system XD bus is connected
to the MA bus through an external buffer.
Whenever an I/O access is made to any of the
internal! registers of the 82C841, XDEN* is
generated. XDEN* is used to enable the external
baffer, which provides the path between XD bus
and the MA bus for the cycle. For all other cycles
XDEN* is high and MAQ-MA7 are used as local
DRAM address Lines.

2310 Memory Conirolier Logic

The local memory controller module consists of
the following sub-modules:

- Address laiches

- Address decoder

- EMS address translation logic
- Maemory state machine

- ROM control logic

- DRAM coatrol logic

The address latches store the address from the
CPU at the start of a new cycle. This address is
decoded by the address decoder to determine if
the cycle is a local DRAM cycle, local ROM cycle,
video RAM cycle, or video ROM cycle. If it is
determined that the address is an access to the
vidleo RAM memory area (AO0000H-BFFFFH),
control is passed to the AT-bus state machine and
VRAMSEL* is generated to indicate this.
VRAMSEL* is used by the 82C636 to monitor
accesses to the display buffer for power control
purposes. If the access is to the video ROM

{CO000H-C7FFFH) and if the combined ROM
option (both system and video BIOS in the same
physical ROM  modules) is  disabled
(REG70H <5>), control is transferred to the AT-
bus state machine. On the other hand, if
combined ROM option is enabled, the cycle is
treated as a local ROM access. The chipset
configuration registers specify the address ranges
that are considered local memory space and also
define the local DRAM, local ROM, and
cartridge memory address rapges. If the access is
to cither tbe local ROM or local DRAM, ihe
memory control state machine takes control to
complete the cycle. If EMS or cartridge memory
is enabled, the EMS/CROM address translation
logic translates the CPU addresses for the address
decoders. For accesses to local ROM area or
cartridge memory area, the ROM control logic
generates all the required signals; for accesses to
local DRAM area, the DRAM control logic
generates all the required signals. In either case,
the memory control state machine generates
READY* for the CPU upon completion of the
desired memory operation. The number of
programmed  wait-states are  autormnatically
inserted.

The DRAM control logic interprets the
programmed chipset registers information for
page mode, interleave mode, bank size, number of
banks, shadow DRAM, etc. It is then responsible
for generating the RAS*, CAS*, and MWE*
signals. Each RAS* line drives one 16-bit DRAM
bank and eachk CAS* line drives one byte in that
bank. The DRAM row and column addresses are
put out on the MAS-MAQ address pins.

The ROM control logic generates ROMCS* for
EPROM cycles and CROMCS* for cartridge

mvanseeyr roedae . Thirmine o sosteidos DO ol
IHLIUTY Cylavo. Lraililf a Caidilge fouuve Uy,

MA9-MAO provide the address lines A23-A14 for
the cartridge ROM access. Table 2.5 shows the
relationship between the MA9-MAOQ address lines
and A23-A14 addresses.

Chips and Technologies Inc.
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2111 Bus Arbitration and Refresh

The 82C841 controls all bus activity and provides
the arbitration between the CPU, DMA /Master
devices, and DRAM refresh requests. On HRQ
or REFREQ*, HOLD to the CPU is generated
and arbitration among these requests is in a non-
preemptive manner. After arbitration, HOLD
becomes active and the CPU relinquishes the bus
by issuing HLDA. The 82C841 in turn responds
by issuing REF* or HLDA1 depending upon
which request prevailed in the arbitration. During
a refresh cycle, the refresh logic has control of the
bus until REF* goes inactive. MWE®* is held high
for the entire cycle. XMEMR®* is asserted low
after the refresh address is provided on the MA9-
MAO lines (Jocal memory) and the A9-AQ lines
(AT-bus memory). All four RAS* lings are
agserted during a refresh cycle. RASO* and
RAS3* are activated first, followed by RAS1* and
RAS2* after a small delay, Staggering of the
RAS* lines belps reduce switching noise on the
power supply. Prior to a refresh cycle, all RAS*
lines are pulled high to ensure RAS* precharge.
RAS(*/RAS3* and RAS1*/RAS2* bundling is
provided so that staggering is effective for both a
minimal 2-bank or a full 4-bank configuration,

During 2 DMA cycle, the DMA controller has
control of the bus until HRQ goes inactive. The
82C841 is still responsible for generating action
codes for bus sizing based on AEN1 and AEN2,
ACEN, ALE, and EALE remain active
throughout a DMA cycle.

Figure 2.7 shows refresh and DMA cycles. The
refresh request signal, REFREQ, is internally
latched by SYSCLK. On the first rising edge of
SYSCLK, HOLD is output to the processor
(sequence 1). After the processor finishes its
current activity, the CPU issues its hold
acknowledge signal, HLDA, and relinguishs
control of the bus (sequence 2). The 82C841
responds with REF* active (sequence 3). The
refresh addresses are activated on A9-A0 and
MA9-MAQ (sequence 4) followed by XMEMR*
active and MWE* high (sequence 5). The RAS
Lnes are then asserted (sequence 6 and 7).
XMEMR* goes inactive (sequence 8) and the
RAS lines are de-asserted (sequence 9 and 10).
HOLD goes inactive (sequence 11) and control is

transferred to the CPU after HLDA goes inactive

(sequence 12).

A DMA device requests control of the “bus by
asserting hold request one, HRQ1, to the 82C841,
The 82C841 then generates the HOLD signal to
the CPU. After a DMA latency, the CPU
relinquishes the bus by asserting HLDA. The
82C841 then issues HILDA1 to the requesting
device (sequence 14). HLDAL is held active as
jong as HRQ1 is active. Once HRQ1 is de-
asserted, HOLD to the CPU is de-asserted. After
the CPU deactivates HLDA, HLDA1 is de-
asserted (segquence 15) and control is returned to
the processor.

i
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w | HoLD 1 .
=z 2 — 12
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1 7 .10
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Figure 2.7 Refresh/DMA Cycle
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2.1,12 Configuration Registers parity. The four banks can be implemented using
7 IMb or 256Kb (and in ore case 64Kb) DRAMs.
The 82C841 contains a number of chipset Table 23 shows the various possible

confignration registers. By programming these configurations for the four banks.
registers, the various system configuration options

and special chipset features cam be selected.
These registers are accessed by an indexing DRAM Type in Bank Total | EMS
scheme, whereby the index value of the register to 0 1 2 3 mem | range
be accessed is written to I/O port 22H, followed 0 0 0 0 disab] 0
by the data transaction at I/O port 23H. All isable
reserved bits are set to zero by default, and when 256K 0 0 0 512Kb 0
written to, should be set to zero. Section 2.5
describes the deteils of implementation and 1M 0 o 0 2Mb  |1Mbto
features of these registers. 2Mb
256K 4K 9 0 640KDb 0
2.2  Memory System Overview S6R | 256K o o Mo 1Mb 1o
1.384Mb
The 82C841 performs memory system control
functions utilizing either page mode or non-page ™M M 0 0 a |1Mb o
mode access DRAMs. The various possible 4MB
memory array configurations, page/interleave
mode, shadow RAM, EMS system, and cartridge 256K | 256K | 256K 0 15Mb [1Mbto
memory system are discussed in this section. 15Mb
256K 256K 1M 0 3Mb 1Mb to
221 DRAM Array Configuration 3Mb
The 82C841 organizes memory as local ROM and ™ ™M M 0 6Mb  |IMb o
local DRAM systems. It also supports local EMS SMo
RAM memory and cartridge ROM memory. 6K | 6K | 256K | 256K {164Mb |1Mbto
These two systems are discussed in later sections. L64Mb
Only the local DRAM system is discussed here.
256K 256K 256K 256K 2Mb IMb to
Local memory is organized as four memory banks 2Mb
of DRAMSs as shown in Figure 2.8. Each bank
consists of 18 bits, with 16 bits of data and 2 bits 26K | 64K iM IM  [464Mb 1IMbte
of parity information. These 18 bits are split into 4.64Mb
high- and low-order bytes, with one parity bit
asilciated with cach byte. This conﬁguratiotz can ZEK | WK | IM | IM | SMb |IMbto
be implemented using eighteen 1-bit wide SMb
DRAMSs or four 4-bit wide DRAMSs for data, and ™M M M 1M sMb  |1Mb to
two 1-bit wide DRAMs for parity or two 9-bit 2Mb
wide SIMM  modules. The minimom

configuration can be a single bank operating in
either non-page mode or single bank page mode.
The maximum configuration can be four banks of
identical size DRAMs operating in 4-way
interleave mode.

Table 2.3 - Memory Bank Configurations

The 82C841 generates a set of four RAS* lines for
accessing each of the four banks. Each RAS* has
two corresponding CAS* lines that provide access
to each of the high and low bytes of data and

Chips and Technologies Inc. 2-14 Rev, 10
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Figure 2.8 Local DRAM Memory Organization
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222  Page/Interleave Operation

The 82C841 uses a page/interleaved design that is
superior to most common interleaved memory
designs. Typical 2-way interleaving schemes use
two banks of DRAMs with even word addresses
on one bank and odd word addresses on the other
bank. If memory accesses are sequential, the
RAS* precharge time of one bank overlaps the
access time of the other bank. Figure 2.9 shows a
sequence for a two bank memory design that only
uses interleaving. The RAS* signals of the two
banks are interleaved so that the RAS* active
time in one bank is used for the RAS* precharge
time (T_.) of the other bank. For non-sequential
accesses, wait states can occur if two consecutive
accesses are made to the same bank.

In paged mode memory organization (Figure
2.10), once a row access has been made, it is
possible to access subsequent column addresses
within that row without a RAS* precharge
penalty. However, RAS* must eventually be
pulled high, typically every 10 microseconds (slow
refresh DRAMS have a longer RAS* active limit),
Since the CAS* precharge time, T, is small, it is
possible to make zero wait-state fast random
accesses within a selected row (also referred to as
a page). Typically, page mode access times are
half the normal DRAM access times. For 256K x
1 DRAMs, each row has 512 bits, If eighteen of
these are used to implement a bank, a page would
have 512 x 2 bytes = 1KB (excluding the two
parity bits).

The 82C841. combines logic from both of the
previous memory architectures to provide bank
interleaving and page mode access at the same
time.  Thus, page mode DRAMs can be
interleaved at 1KB boundaries rather than two
byte boundaries as in the regular interleaved
mode operation. Any access to a“cufrEntly active
RAS* page occurs in a short page access time,
and any subsequent access within the page will not
incur any penalty due to RAS* precharge penalty.
Memory configured this way renders significant
performance benefits over normal interleaving
because:

1. Page mode access (ime is shorter than
normal DRAM access time. This allows
more time in DRAM critical paths, to
achieve penalty free accesses or hits.

2.  The possibility of the next access being fast is
significantly higher than in the regular
interleaving scheme because instructions and
data tend to cluster together by principle of
locality of reference.

Figure 2.11 shows a 2-way page/interleaved
scheme using page mode DRAMSs. As indicated,
it is possible to make zero wait-state accesses
between the two banks by overlapping the CAS*
precharge time of one bank with the CAS* active
time of the other bank, The DRAM RAS* lines
for both banks can be held active until the RAS*
active timeout period, at which time a RAS*
precharge for that bank is required. Typical hit
ratios higher than 80% are possible using this
scheme and 150ns access fime DRAMSs can be
used at 12MHz and 100ns access time DRAMSs
can be used at 16MHz.

The 82C841 supports both 2-way and 4-way
interleaved modes. 2-way interleaving uses pairs
of banks, with Bark 0 and Bank 1 forming one
pair and Bank 2 and Bank 3 forming the other
pair. Each pair of banks can be of different types.
For 2-way interleaving, banks within a pair must
contain identical DRAMSs. For 4-way
interleaving, the DRAMSs used in all four banks
must be identical. Table 2.4 shows the {0 wait-
state hit space for various bank configurations.

Physical memory locations in page mode are
different from those of non-page mode. The
physical address locations in non-page mode are
linear, starting from Bank 0, Bank 1, Bank 2, and
Baok 3. Figure 2,12 shows the physical memory
arrangement for non-page  meode, 2-way
interleaved mode and 4way interleaved mode.

DRAM Type Interleave Mode
Bank 8/1 Bank 2/3 2.way 4.y
256K 1] 2K N/A-
256K 256K 2K 4K
256K M 3K -NfA-
1M 0 4K -N/A-
iM M 4K 8K

Table 2.4 - Average { Wait-state Hit Space

Chips and Technologies Inc.
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Figure 29 DRAM Interleaved Mode Operation
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Figure 2.10 DRAM Page Mode Operation
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Figure 2.11 DRAM Page/Interleave Mode Operation
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BANK 3 ANkl BANKZ BANKZ
256K DRAM
PAGE NO. PAGE NO, PAGE NO. PAGE NO.
SINGLE BANK PAGE MODE [} 512 102¢ 1526
OR CONVENTIONAL ACCESS - - - -
in 1023 1525 2047
M DRAM
PAGE N, PAGE NO. . PAGE NO. PAGE N,
[} 102¢ - w048 3072
023 047 30m w095
256K DRAM
PAGE NOQ. PAGE NO. PAGE NO. PAGE NO.
TWO WAY PAGE -] 1 1024 128
INTERLEAVED MODE . - - -
wzE w02 2086 2047
iM DRAM
PAGE NO. PAGE NO. PAGE MO, PASE MO,
o 1 2048 2043
2045 087 a0gs 4095
256K DRAM
PACE MO, PAGE NO. PAGE NO, PAGE NO.
FOUR WAY PAGE [ 1 H 3
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e 2045 2045 1047
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o 'l H 3
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256K DRAM PAGE SIZE = 1Kb
iM  DRAM PAGE SIZE = 2Kb

Figure 2.12 Local DRAM Memory Page Organization
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223  Memory Mapping Scheme

an AT system, only the first 640KB of memory is
treated as system DRAM. The remaining 384KB
address range is reserved for the video buffer, the
video ROM, add-on ROMs, and system BIOS
ROMs. Through the memory mapping logic in
the 82C841, it is possible to logically map the
384KB of DRAM that would normally be lost in a
1MB system to the area immediately above 1MB
as shown in Figure 2.13. Hence, with 1MB of on-
board DRAM, the software can address DRAM
from 0 to 640KB and from 1MB to 1,384MB. The
640KB to 1IMB area reserved for the system can
still be addressed in the normal way. This feature
is only possible in a configuration in which the
total on board system DRAM memory is exactly
IMB.

Because of the memory mapping scheme used by

Note on Fipelined vs. non Pipelined addressing:
The *841 supports both pipelined and
nonpipelined addressing from the *386sx. When

running in nonpipelined mode, a wait state is
added at the beginning of a cycle in order to

provide sufficient address and status setup time.

This wait state is removed as soon as the system
enters into pipelined mode. ie: true O wait state

can only be achieved in pipeline mode.

MAPPING ADDRESSES
1SFFFFH  (1.384 Mb) —— -
-
-
P RAM RAM AREA
SYSTEMRAM PR y
1Mo 100000H {1Mb) 3
- urrrren
,/
- BIOS ROM
- ROM AREA
//
0A0000H {690Kb) ___ ¥
640K OSFFFFH )
RAM RAM AREA
Kk S —_——— o — — 0006G0H [La1d-) PREER

Figure 2.13 System RAM/ROM Mapping for IMB System RAM
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224  Shadow RAM Operation

To improve performance, it is preferable to
execute BIOS code from DRAM rather than from
slower EPROMs. The 82C841 provides the
shadow RAM support which aliows the BIOS

code to be executed from system DRAM, resident
at the same nhvcuml address ac the RINS

EPROM. This featu:c sigmificantly improves the
performance in applications making frequent
BIOS calls. Performance improvements as high
as 3009 fto 400% bave been observed in
benchmark tesis on shadow RAM. The BIGS
code should first be copied into the corresponding
DRAM area before enabling this feature. The
82C3841 supports shadow RAM ability for the
entite CO000H-FFFFFH (256KB) address range,
thereby including video BIOS also. A typical way
to establish shadow RAM is as follows:

First, the required BIOS is copied to a temporary
location in the lower system DRAM. ROMCS*

generation for the BIOS address range is disabled
by programming the appropriate bits in REG65H.

SYSTEM Ram MAPPING ADDRESS
4aMb - 3FFFFFH
—— RAM
—_—————— 300300H
3ub 2FFFFFH
— RAM
—— 200000H
me FEFFEH
—_— RAM
100000H
e TTTTY 77} orreren
nom /
640Kb e LA 000000H
DIFFFFH
— AAM
Kb - 000000H

The DRAM area in the BIOS address range is
then enabled by writing to the appropriate
registers REG67H through REG69H. Access to
this enabled DRAM is made read/write by
programming REG65H. The copied BIOS is then
moved to its DRAM location. This DRAM BIOS

areca s then write-protected by again
nrr\lrrﬁrnmu!.g ﬂ'!n hite REGASH that ~antral 1l'c

PR pys Amaaianl, AALAT A et e A A RASLLL SRS AR LA WA

access rights. The shadow RAM is now
established. Note that to implement this feature,
a minimum of IMB of system DRAM is required.

If more than iIMB of system DRAM cxists and
shadow RAM feature is not invoked, DRAM is
mapped as shown in Figure 2.14(a). This means
that DRAM in the 640KB to IMB area cannot be
accessed. If the shadow RAM feature is used,
then DRAM is mapped as shown in Figure
2.14(b), overlapping or shadowing the EPROM
area. In both cases, accesses beyond the IMB

address range can be made only in the protected
maode of the ARGy

SYSTEM
RAM MAPPING ADDRESS
4Mb _— 3FFFFFH
I AAM
3Mb —_— 300000H
3 2FFFFFH
— RAM
—_— 200000H
2mb 1EFFFFH
— RAM
104 — 2 — T[]
l SHADOW: | OFFFFFH
= RAM
———— 00D00OH
BADKDb 0SFFFFH
-— RAM
0Kh —_——— GoanonH

Figure 2.14 RAM/ROM mapping {(a) without Shadow RAM  (b) with Shadow RAM
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225 EMS Support and Address Translation

The 82C841 provides internal EMS mapping
hardware.  This allows a 64KB area in the
CO000H-EFFFF region to be used as a window
(called a page frame) into a larger memory map.
The page frame is divided into four 16KB blocks
(pages) which can be independently redirected
through a translation table to anywhere in the
82C841’s memory map between IMB and 8MB.
However, the pages cannot be redirected to
locations on the AT-bus.

Since the 82C841 uses a translation technigue,
address lines Al4 to A22 are translated by the
appropriate page base address register pairs. The
full set of page base address registers is
implemented at address 2x8 and 2x9 (see Section

2.5 for details). The I/O addresses for these

PRELIMINARY

area, it is desirable to map it above 1MB in order
to preserve the DRAM space in the 0 to” 640KB
arca. Each of the 16KB pages can be individually
enabled or disabled. For an EMS address cycle, a
local DRAM cycle is performed thereby giving ali
advantages of the local DRAM access.

Memory that is used as expanded memory must
be reserved as such, and must not be accessible as
extended memory. The EMS memory size field
(REG6FH <7, 6, 5>) is used for that purpose. It
allows a section of extended memory to be hidden
from the system. This prevents software from
accessing that memory as both extended memory
and expanded memory. For example, if a system
has 4MB of RAM and the EMS size is set to
2MB, the upper 2MB of memory is only
accessible as expanded memory, leaving IMB of
extended memory and IMB of conventional

registers are programmable and so is the choice memory and shadow RAM,
of the 64KB block. Figure 2,15 shows the EMS '
organization along with a sample translation
scheme. Although it is possible for the 82C841 to
map this 64KB block to anywhere in the 0 to 8MB
PHYSICAL
ADDRESS -
SYSTEM RAM
8Mb
TRANSLATION 7Mb
EMS PAGES / VI is
SOFTWARE < EMb
ADDRESS
OFFFFFH
lBIOS RoM| 5Mb
AREA
0OFFFFH | PAGE V777777722 aniss
op0oooH | FRAME_§
Y o
000000272 TILITTE o
2Mb
TITTITIT.
1Mb
0
Figure 2.15 EMS Memory Mapping
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2246  Cartridge Memory Support

The 82C841 provides the capability to support up
to 3MB of ROM cariridges. These cartridges
provide a way of implementing fast access,
transportable, application programs.  Power
consumption is reduced as disk accesses are
eliminated. Cartridge memory space resides in
the address range of SMB to 16MB. The access
to this memory is always byte wide. This area is
accessed similarly to accesses to EMS space, and
it shares the samc window and page address
registers as the EMS system. Thuos, if the
cartridge ROM is enabled, EMS has to be
disabled. As the EMS address range is from 0 to
8MB, the two can co-exist physically on the
system, but functionally exist only one at a time.
The cartridge memory option is enabled by setting
REG6BH<2>. Once enabled, access to the
16KB page generates the CROMCS*  and
MEMR* signals. The upper address of CAl4-
CA23 are provided on the MAO-MAY address
lines of the 82C841. Table 2.5 shows the address
assignments on the MA address lines during
cartridge memory accesses.

MAD - CAal4 Mas - . CAl19
MAT - CAlS MASs - CA20
MAaz - CAlS MAT - CA23
MA3 - CAl7 MAS - CAZ21
MA4 - CA18 MAS - CAZ2
Table 2.5 Cartridge memory address

assignments on MA lines.

22.7  Single ROM and Combined ROM

The 82C841 supports the option of using either
two ROMSs congigured as 16-bits wide, or a single
8-bit wide ROM for the system BIOS. If a 16-bit
wide ROM data bus configuration is used (two
ROMs), then the SGLROM input to the 82C841
must be strapped low and if the 8-bit wide ROM
data bus option is chosen (single ROM), then the
SGLROM input must be strapped h1gh The
82C841 interprets this input and performs the
necessary bus conversions for accesses to 8-bit
ROM. Single ROM cycles are treated by the
82C841 as 8 bit AT-cycles and foliow the
programmed number of wait states defined for 8
bit devices in REG62H<3,2> while the double
ROM configuration aiways treats ROM accesses

as local memory cycles.

The 82C841 also provides the capability of
combining the video BIOS into the same physical
ROM as the system BIOS. The video BIOS is
located at the physical beginning of the ROM. To
enable this feature, REG70H <5> must be set to
one and to epable the ROMCS* generation for
video ROM address range of CO000H-C8000H,
REG65H<3> must be set to zero. Upon doing
s0, whenever the video BIOS ROM area is
accessed, the 82C841 automatically generates
local memory cycles for double combined RCM.

This allows for faster video BIOS code execution.

(Single combined ROM follows the programmed
number of 8-bit AT wait states as described in the
previous paragraph).

23  0S/2 Optimization

The 82C841 supports features that aid in OS/2
optimization. Whenever OS/2 makes DOS calls,
the 386sx CPU has to switch from protected mode
to real mode. Typical PC-AT architectures
require the processor to issue two commands to
the keyboard controller: one to reset the CPU
and return to real mode, and the other to activate
GATEA2). FAST RESET and FAST GATEA20
features are included in the 82C841. Since these
functions are implemented directly in the 82C841
bardware rather than the keyboard controller
firmware, they operate very fast. In an OS/2
environment, where the 386sx switches out of
protected mode frequently, a significant
performance improvement is realized.

The FAST RESET is performed by setting
RRECGANY 8%  fram a Ao A o A

Thin
SOAFUw %o~ IO ZoIC W0 & Che. 11li5

generates the RESET3 to reset the CPU. The
FAST GATEA20 feature in REG6FH<1> is
used to control A20 from the CPU. By setting
this bit to zero, A20 is allowed to propagate
through to the system buses. By setting this bit to
a one, A20 is forced low if GATEAZ20 from the
keyboard controller is also forcing A20 low.

Chips and Technologies Inc.
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24  Modes of Operation

The 82C841 has four modes: Normal mode,
Quick mode, Delayed mode, and External mode.

Each of these modes vses different CPU and AT

clocks. They are discussed in the following
sections.
24.1 Normal Mode

This is the default mode of the 82C841. During
this mode the following clock selections are made:

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

Since the CPU state machine clock and the AT-

bus state machine clock are derived from
CLEK2IN, this is a synchronons mode. ALE and

i A Sl na hy ALl O 2

commands (SMEMR*, SMEMW* MEMR*,

MEMW?*, IOR*, and IOW*) are issued only for

AT-bus cycles and not for local cycles. By default,
I/O cycles have one command delay, 8-bit AT
memory cycles have five wait-states, and 16-bit
AT memory cycles have three wait-states.

Figure 2.16 shows the sequence diagram of a
Normal mode local cycle followed by an AT-bus
cycle with zero wait-states (0 W.S.) and zero
command delays (0 C.D.). In sequences 1 and 2,
IALE is gencrated from CLK2IN., ALE and
commands (SMEMR* SMEMW* MEMRY,
MEMW?*, IOR*, and IOW*) are not generated
since it is a local cycle. For a zero wait-state
cycle, READY* is sampled low by the 386sx CPU
in sequence 3 and the cycle is terminated. For the
AT-bus cycle, again TALE is generated I
sequence 4 and conirol is iransierred to the AT-

bus state machine. BCLK then generates the AT-
bus states. ALE is generated in sequences Sand 6

and AT-bus commands are generated in

sequences 6 and 7 afier the programmed zero -

command delays. For a zero wait-state cycle,
READY is asserted low as shown in sequences 8
and 9, to be sampled by the CPU in sequence 7
and the cycle is terminated.

On the AT-bus, certain slow peripherals require
between 50 and 60 mnanoseconds between
commands going inactive to the next ALE going
active to provide sufficient data recovery time.
Figure 2.17 shows a Normal mode AT-bus cycle

with additional hold time. The dotted IALE and

REATMVE cinvnl chaue tha navea] TATE halos
AV S aA 4 BIENIGL BUWS Wil HUNlal Lo UGiDlE

generated with no additional hold time. Instead,
IALE is delayed by one T_ state of the processor
by asserting READY* one T cycle later, The
82C841 also extends DLE to the 82C242, so that

“data is available to the CPU during read cycles.

This feature is enabled by programming
REG61H <7>, :

Chips and Technologies Inc.
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Figure 2.16 Normal Mode Local Cycle Followed by AT-bus Cycle (0WS, 0CD)
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Figure 2.17 Normal Mode AT-bus Cycle with Additional Hold Time(0WS, 0CD)
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242  Quick Mode

This mode is also a synchronous mode. It is
enabled by writing a zero to REG61H<6> and
making the following clock selections:

PROCCLK = CLK2IN
BCLK = CLK2IN
SYSCLK = CLK2IN/2

In Quick mode, an ALE signal is generated on the

AT-bus for both AT-bus and local bus cycles.

However, the commands SMEMR*, SMEMW?*,
MEMR*, MEMW?* IOR*, and IOW* are mot
issued for local bus cycles.

The sequence diagram for a Quick mode local

is issued in sequence 5. For write cycles, ACEN*
is activated in sequence 4 and for read cycles, it is
activated in sequence 5. If the next cycle is not an
AT-bus write cycle, then ACEN* is deactivated in
sequence 6. READY* is sampled low in
sequence 7 and the cycle is terminated. As seen,
the AT-bus states coincide with the CPU states
for AT-bus cycles. Hence, Quick mode is more
efficient when switching between local and AT-
bus cycles and is uwseful for high speed AT-bus

cycle foliowed by an AT-bus cycle is shown in

Figure 2.18. In this mode, both IALE and ALE
are generated in sequences 1 and 2 for the local
bus cycle, thereby issuing an ALE for local cycles
also. The local cycle is terminated when
READY* is sampled low by the 38sx in
sequence 3. For the AT-bus cycle, the command

ft—-——— | DCAL CYCLE

T4P T2P

PROCCLK= : . . ' , _
BCLK=CLK2IN _f-\—/_\——m'_\— R U [ W W

devices.
-t AT BUS CYCLE ———=
TiP T2P TP
[AT-Ts) (AT-Tc}

B
ADS¥ _y : \_ / T T
ADDR, M/I0 ; Y ) O —
TALE B ! A ; [
SYSCLK _'ﬁ_/_—\____f_—\_f"_\_*\_
ALE -+ - ___z'f—_ : ) /— : {
COMMAND* : v : ,
READY Bisann L i 2 B 7y '
ACENX ' : \; \sn ' 7___’" '

Figure 2.18 Quick Mode Local Cycle Followed by AT-bus Cycle (0WS, 0CD)
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243  Delayed Mode

This mode is another synchronous mode. It is
enabled when Quick mode is disabled and the
foilowing clock selections are made:

PROCCLK = CLK2IN
BCLK = CLR2IN
SYSCLX = CLK2IN/2

In Delayed mode, ALE and commands
SMEMR*, SMEMW* MEMR* MEMW?*,
IOR*, and IOW* are issued only for AT-bus
cycles as in Normal mode and are not issued for
local cycles, Fig 2,19 shows a Delayed mode AT-
bus cycle. IALE is generated in sequences 1 and
2. ALE is asserted in sequence 3 and is de-
asseried in sequence 4. Therefore, aithough the
AT-bus states are synchronous, they are delayed
with respect to the processor states. Figure 2,19 is
an example with two command delays and three
wait-states. The dotted lines A and B show
commands going active for zero and one
command delays. Sequence 5 shows command

going active for programmed two command
delays. Dotted lines D, E, and F show commands
going inactive for zero, one, and two wait-states.
Sequence 6 shows commands going inactive for
programmed three wait-states. READY”* is
sampled Jow by 386sx in sequence 6 to terminate
the current cycle. Since AT-bus states are delayed
with respeci io ihe processor staies, local address
lines LA17-LA23 (typically unlatched) are mnot
valid when ALE is active. In order to have these
lines valid when ALE is active, they can be latched
by EALE®* as shown in sequence 7. Sequence 8
and ¢ show when ACEN" is asserted for AT-bus
write and read cycles respectively, ACEN* is de-
asserted in sequence 10. This mode is useful for
slow peripherals on the AT-bus.

AT-BUS CYCLE
Tip T2i T2i T2i Tei T2i Ti T
PROCCLK=
e AWAE AWAS AWASAWAS AWAS AWAE AWAEAWEAS
ADSH _/"""_ N\ i [
ADDR, M/IO LTIy r ey f iy yrXif
i .2
IALE I\
SYSCLK \ ‘A R
retlf AT;I’S-ﬁ--:-AT—TC-.--.—AT-TC-—---AT-TC-—---A’Y—TC--
ALE 4
5 [
COMMAND% TR B EY(D TE TF I
noanva ___J! \ Bw |
7
EALE* i f Y
2 9 L ) 10
ACEN% I B /R

MOTE: THIS EXAMPLE ALSO SHOWS THAT THE CPU 5TOPS PIPELINING ITE ADDRESSES AFTER

AN IDLE CYCLE.

A NON-PIPELINE CYCLE IS RAEGUIRED BEFORE PIPELINING RESUMES

Figure 2.19 Delayed Mode AT-bus Cycle 3WS, 2CD)
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244 External Mode

This is an asynchronous mode. It is enabled when

the ATCLK is selected as the source for BCLK .

and the following clock selections are made:

PROCCLK = CLKZIN
BCLK = ATCLK
SYSCILK = ATCLK/2

Since ATCLK is asynchronous to CLKZIN, the
CPU state machine runs asynchronously to the
AT-bus state machine. ALE and commands
SMEMR*, SMEMW*, MEMR* MEMW?*,
IOR*, and IOW* are issued only for AT-bus

cycles. Figure 2,20 shows a sequence diagram for -

an External mode AT-bus cycle. IALE is issued
in sequences 1 and 2. ALE is issued in sequences
3 and 4. For a zero command delay and zero
wait-states cycle, the command is issued on the
AT-bus in sequences 4 and 6, synchronized with
BCLK, For write cycdes, ACEN* 13 asserted in
sequence 1 and for read cycles, it is asserted in

sequence 7. The command inactive state is
sampled on every rising edge of CLK2IN. In this
case, edge D of CLE2IN samples command high
in sequence 8. READY* is asserted in sequence
9, synchronized with CLK2IN which samples in
sequence 10 and terminates the cycle.

T1 T2 T2 T2 T2 T2 ' T2 T2 T2 T2 T4
PROCCLK= et
CLK21IN _MMMMMMMM%F\I\_M
ADS* A A
ADDR, M/I0 Y X
2
IALE 7 \ .
READYx  J Y T
—AT-TS —-*--—-c--q___--,AT—Tc —_— -
BCLK= . _ ,
ATCLK T W T
SYSCLK / \ AR R S \
3 4
ALE / \ L
& B 9
COMMAND % \ i
1 5 .
ACEN% L \R _/n

Figure 2.20 External Mode AT-bus Cycle (0WS, 0CD)
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PRELIMINARY 82C841

2.5  82C841 Configuration/Control Registers: ] .

The 82C841 provides access to Port B defined for the PC AT and bit 7 of the CMQOS RAM access port 70H
in the system 1/0 address space.

System I/O Port 61H Port B
Bit 7 Bit 6 Bit5 Bit 4 Bit3 Bit 2 Bit 1 Bit o
PCHK CHK T20 RFD EIC ERP SPK T2G
Bits Access Default Function
7 R 0 PCK - System memory parity check
6 R 0 CHK - System I/Q Channel check
5 R X T2Q - Timer 2 Qutput
4 R 0 RFD - Refresh Detect
3 R/W 0 EIC - Enable I/O channel check
2 R/W 0 ERP - Enable system parity check
1 R/W 0 SPK - Speaker data
0 R/W 0 T2G - Timer 2 Gate (speaker gate)
System I/0O Port 70H CMOS RAM access Port 70H
Bit 7 Bit 6 Bit 5 Bit 4 Bit3 Bit 2 Bit1 Bit 0
NMIEN ...implemented in 80C206....
Bits Access Default Function
7 R/W 0 System NMI enable
6.0 R/W XX Implemented in 82C206

The 82C841 incorporates bit 7 of the CMOS RAM access port 70H in the system I/0 address space.
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The following registers are accessed by an indexing scheme, whereby the index value of the register to be
arraccad ic written tn I/0 port 22, followed by the data transaction at I, /0 nnrt 23H. ’

MHLLLOOGW M rrr E il af i 2 LRRLELE SPEETEO LT

Index: 60H PROCCLEK Register
Bit 7 Bit 6 Bit 5 Bit 4 Bit3 Bit 2 Bit1 Bit 0
Verl Ver 0 CPU PCLK - RDYNMI - RDY
RESET SEL EN NMI
Bits Access Default Function
7,6 R X, X 82C841 Revision Number
5 ' R/W 0 Alternate CPU Reset. A low-to-high transition in this bit
activates a CPU reset.
4 R/W 0 Processor clock selection
0 = PCLK = CLKZIN
1 = PCLX = BCLK
3 R/W 1 Reserved
2 R/W 0 Local bus READY timeout NMI enable
0 = Disable
1 = Enable
1 R/W 1 Reserved
0 R 0 Local bus READY timeout status
0 = READY timeout has not occurred
1 = READY timeout has occurred 128 cycles after
AF16/ has been asserted
Chips and Technologies Inc. 2-29 7  Rev. 10
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PRELIMINARY 82C841
Index: 61H AT BUS Command Delay Register
Bit 7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit1 Bit 0
HOLD | QUICK 16-BIT CMD 8-BIT CMD 1/0 CMD
TIME MODE - DELAY DELAY DELAY
DELAY
Bits Access Default Function
7 rR/W 0 Extra address hold time
0 = Disable
1 = “Enable
6 R/W 1 Qnick Mod

0 = Enable
1 = Disable

54 R/W 0,0 AT bus 16-bit memory cycles command delay
g0 = 0 BCLK cycles
01 = 1 BCLK cycles
16 = 2 BCLK cycles
11 = 3 BCLK cycles

-3 | n ML N1 AT Ieze @ Tt ren awma mees rarnlae smenrm n-J Aalae

J, “ I\! Y U, 4 24 LUUD O LI.I.C]LI.U].’ bjblm A IR R Y-F IR uol.ay
00 = 0 BCLK cycles
61 = 1 BCLK cycles
10 = 2BCLK cycles
11 = 3 BCLK cycles

1,0 R/W g1 AT bus 1/O eycles command delay
00 =  O0BCLKcycles
01 = 1 BCLK cycles
10 = 2 BCLK cycles
11 = 3 BCLK cycles

***  In general, extra address hold time should be set (REG61H <7> =1) in order to allow sufficient MA
bus recovery time after an I/O access to an 841 register.

Chips and Technologies Inc.
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Index: 62H AT BUS Wait-state Register
Bit 7 Bit 6 Bit 5 Bit 4 Bit3 Bit 2 Bit1 Bit 0
387sx. 387sx. 16-BIT 8-BIT BCLK SEL
INST RDY WAIT-STATES WATT-STATES
Bits Access Default Function
7 R X 387sx Detection Status Flag
g0 = No Coprocessor detected
1 = Coprocessor detected
6 R/W X Coprocessof READY™* source
0 = 82841 generates READY*
1 = 387sx gencrates its own READY*
54 R/W L1 AT bus 16-bit wait-state selection
Q0 = 0 wait-states
01 = . 1wait-states
10 = 2 wait-states
11 =:= 3 wailt-states
3,2 R/W 1,1 AT bus 8-bit wait-state selection
00 = . 2wait-states
01 == 3wait-states
10 = 4 wait-states
11 = 5 wait-stafes
1,0 R/W 0,0 Bus Clock {BCLK) source selection
00 =  BCLK = CLKZIN/2
01 = - BCLK = CLKZIN
10 = BCLK = Follow REG. 64H
11 = Reserved

***  Bits<1, 0> of index register 62H cannot be written if PROCCLK

register 60 is one.

= BLCK, i.e, if bit 4 of index

Chips and Technologies Inc.
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PRELIMINARY 82C841
Index: 63H Reserved .
Index: 64H ASYNC and Sleep mode Clock Select Register
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit1 Bit 0
- SYSCLK |CLKZIN [SYSCLK CLEZIN BCLK SEL
SLEEP |SCALE | SLEEP SCALE
Bits Access Default Function
7 R/W 1 Reserved
6,4 R/W 0,0 Sleep mode SYSCLXK selection
006 = . CLK2IN/4
01 = Static (held low)
10 = BCLK/2
11 = Reserved
53,2 rR/W 0,0,0 Sleep mode CLK2IN scaling factor
000 = Static (held low)
001 =  PROCCLK/8
010 = _ PROCCLK/16 .
011 =  PROCCLK/32
100 = _ PROCCLK (no change)
101 = PROCCLEK/2
110 = PROCCLK/4
111 = -Not psed
1,0 R/W 0,0 Bus clock (BCLK) source selection
00 = CLE2IN/3
01 = CLK2IN/4
10 = CLK2IN/8
11 = Asynchronous clock (ATCLK)
NOTE: The order of bit fields for this register are assigned to maintain compatibility with earlier versions

of the 82C841. Also note that the sleep mode CLK2IN scaling factor only affects PROCCLK if
PROCCLK is derived from CLK2IN (except for the static selection 000).
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Index: 65H ROM Configuration Register
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit1 Bit 0
WP768 WPR32 | WP8% | WP960 | SD768 SD832 | SD89% SD960
Bits Access Default Function
7 R/W 0 Shadow RAM at COO00OH-CFFFFH access rights
0 = Read/Write
1 = Read Only (write protected)
6 R/W 0 Shadow RAM at DOOOOH-DFFFFH access rights
¢ =. . Read/Write
1 = Read Only (Write protected)
5 R/W 0 Shadow RAM at E00C0H-EFFFFH access rights
0 = Read/Write
1 = Read Only (Write protected)
4 R/W 0 Shadow RAM at FOOO0H-FFFFFH access rights
0 = . Read/Write
1 = Read Only {Write protected)
3 R/W 1 ROMCS* for address CO000h-CFFFFH
0 = ROMCS* generated (Shadow RAM disabled)
1 = ROMCS* not generated (Shadow RAM
enabled)
2 R/W 1 ROMCS* for address DOJ0OOR-DFFFFH
¢ = ROMCS* generated (Shadow RAM disabled)
1 = ROMCS* not generated (Shadow RAM
enabled)
1 R/W 1 ROMCS* for address EQ000h-EFFFFH N
0 = ROMCS* generatéd (Shadow RAM disabled)
1 = ROMCS* npot pgeperated (Shadow RAM
enabied)
n fat Yy n DORACK fre addenses ENVOH FREEELY
uw l\f Yy U ANV A AU AUUL LoD LUAANAIITA 1L 1112
0 = ROMCS* generated (Shadow RAM disabled)
1 = ROMCS* not generated (Shadow RAM
enabled)
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PRELIMINARY 82C841
Index: 66H Memory Enable Register 1 .
Bit7 Bit 6 Bit 5§ Bit 4 Bit 3 Bit2 Bit1 Bit ¢
S512K- | 256K - 0K - - -- - -~ -
640K 512K 256K
Bits Access Default Function
7 R/W 0 Map RAM address 80000H-9FFFFH on to system board
0 = address is on I/Q channel
1 = address is on system board
6 R/W 0 Map RAM address 40000H-7FFFFH on to system board
0 = address is on system board ’
1 = address is on I/O channel
5 R/W 0 Map RAM address 00000H-3FFFFH on to system board
0 = address is on system board
1 = address is on I/O channel
4.0 R/W 1.1 Reserved
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. Index: 67H Memory Enable Register 2
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
640EN 656EN 672EN 688EN TO4EN T20EN T36EN T52EN
Bits Access Default Function

7 R/W X Shadow RAM at ACOOOH-AFFFFH area
¢ = Disable
1 = Enable

6 R/W X Shadow RAM at ASC00H-ABFFFH area
0 = Disable
i = Enabie

5 R/W X Shadow RAM at A4000H-ATFFFH area
0 = Disable
1 = Enable

4 R/W X Shadow RAM at AOOCOH-A3FFFH arca
0 = Disable
1 = Enable

3 R/W X Shadow RAM ai BCOMH-BFFEIH area -

. 0 = Disable

1 = Enable

2 R/W X Shadow RAM at B80OOH-BBFFFH area
0 = Disabie
1 = Enable

1 R/W X Shadow RAM at B40OOH-B7FFFH area
0 = Disable
1 = Enable

o R/W X Shadow RAM at BOOOOH-B3FFFH area
0 = Disable
1 = Enable
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Index: 68H Memory Enable Register 3
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit1 Bit 0
830EN 864EN 848EN 832EN 816EN 800EN T84EN 768EN
Bits Access Default Function
7 R/W X Shadow RAM at DCOMOH-DFFFFH area
0 = Disable
1 = Enable
6 R/W X Shadow RAM at DSOOOH-DBFFFH area
0 = Disable
1 = Enable
5 R/W X Shadow RAM at D4MXH-D7FFFH area
¢ = Disable
1 = Enable
4 R/W X Shadow RAM at DOOGOH-D3FFFH area
0 = Disable
1 = Enable
3 R/W X Shadow RAM at CCO00H-CFFFFH area
0 = Disable
i = Enable
2 R/W X Shadow RAM at C8000H-CBFFFH area
0 = Disable
1 = Enable
1 R/W X Shadow RAM at C4000H-C7FFFH area
0 = Disable
1 = Enable
0 R/W X Shadow RAM at CO000H-C3FFFH area
0 = Disable
1 = Enable
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. Index: 69H - Memory Enable Register 4
Bit7 Bit 6 Bit = Bit 4 Bit 3 Bit2 Bit1 Bit
1008EN 9RNEN 976EN 960EN 944EN 928EN 912EN 896EN
Bits Access Default Function

7 R/W X Shadow RAM at FCOO0H-FFFFFH arca _
0 = Disable
1 = Enable

6 R/W X Shadow RAM at FSOO0H-FBFFFH area
0 = Disable
1 = Enable

5 R/W X Shadow RAM at FAQOOH-F7FFFH area
0 = Disable
1 = Enable

4 R/W X Shadow RAM at FOOO0H-F3FFFH area
0 = Disable
1 = Enable

3 R/W X Shadow RAM at ECO00H-EFFFFH area

. 0 = Disable o

1 = Enable

2 R/W X Shadow RAM at ES000H-EBFFFH arca _
0 = Disable
1 = . Enable

1 R/W X Shadow RAM at E4000H-E7FFFH area
0 = Disable
1 = Enable

0 R/W X Shadow RAM at EO000H-E3FFFH area. . _ .
0 = Disable
1 = Enable

Chips and Technologies Inc. 2-37 Rev. 10




PRELIMINARY 82C841

Tndex: 6AH Memory Bank 0/1 Enable Register .
Bit 7 Bit 6 Bit5 Bit 4 Bit3 Bit 2 Bit 1 Bit 0
DRAM TYPE NO. GOF - - - - -
BANKS
Bits Access Default Funection
7,6 R/W L0 DRAM types used on system board for banks 0 and 1
0¢ = Disabled
01 = 256K and 64K DRAM: (for 640KB combination
only)
10 = 256Kb DRAM3s
11 = IMb DRAMSs
5 R/W 0 Number of DRAM banks used
g = bank one only
1 = banks one AND two
4.0 R/W 1.1 Reserved
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Index: 6BH DRAM Configuration Register
Bit 7 Bit 6 Bit § Bit 4 Bit3 Bit 2 Bit 1 Bit 0
PAGE MEM WAIT EMS EMS CMEM ROM
MODE |RELEC | STATE EN WAIT EN WAIT-STATES
Bits Access Default Function
7 R/W 1 Page Mode control
0 = Non-page Mode
.- = . Page Mode
[ R/W 0 384KB DRAM from A0000H-FFFFFH relocation to 100000H-
15FFFFH (for a tatal memory of 1MR only}
0 = Disable
1 = Enable
5 R/W 1 RAM access wait-states
0 = 0 wait-state
1 = 1 wait-state
4 R/W 0 EMS control
0 = Disable
1 = Eanable
3 R/W 0 EMS access wait-states
0 = 0 wait-state
1 = 1 wait-state
2 R/W 0 Cartridge memory access control
¢ = Disable
1 = Enable
L0 R/W 1,1 ROM access wait-states
00 = 0 wait-state
01 = 1 wait-states
10 = 2 wait-states
11 = 3 wait-states

***  Note: For systems operating at 16 MHz and above, the EMS Wait state option must be configured
for 1 EMS Wait State (REG6B<3> =1) for any EMS cycle. This is true regardless of whether the
internal EMS registers are being accessed or whether an external EMS chip such as the 82C631 is

‘ICPI{
L
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Index: 6CH Memory Bank 2/3 Enable Register
Bit 7 Bit 6 Bit 5 Bit 4 Bit3 Bit 2 Bit 1 Bit 0
DRAM TYPE NO. OF | 4WAY - - - -
BANKS
Bits Access Default Function
7,6 R/W 0,0 DRAM types used on the system board for banks 2 and 3
00 = Disabled
01 = Reserved
10 = 256Kb DRAMSs
11 = iMb DRAMs
5 R/W 0 Number of DRAM banks used
0 = bank two only
1 = banks two and three
4 R/W 0 Page interleaving mode
0 = Enable 2-way page inferieave mode
1 = Erpable 4-way page interleave mode if all four
banks are of same type
3.0 R/W 1.1 Reserved
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Index: 6DH

EMS Base Address Register

Bit 7

Bit 6

Bit 5

Bit 4

Bit3

Bit 2

Bit1

Bit 0

EMBAS3

EMBAS2

EMBAS1

EMBAS0

EMIO3

EMIO2

EMIO1

EMIO0

Bits

Access

Defanlt

Function

7.4

R/W

XX

These bits are used for selecting the EMS base addresses (if
EMS is enabled) or cartridge ROM memory base addresses (if
cartridge is enabled). They are encoded as follows with unused
combinations reserved:

0000 = CO000H, C4000H, CS000H, CCO00H
000 1 = C4000H, C8000H, CCO00H, DO00OH
0010 = C8000H, CCO00H, DO0COH, D4000H
00 11 = CCO00H, DOCOOH, D4000H, DSO0OH
0100 = DO000H, D4000H, DSO00H, DCOOOH
010 1 = D4000H, DS000H, DCO00H, E0000H
0110 = D800OH, DCO00H, EO000H, E4000H
0111 = DCO00H, E0000H, E4000H, ES000H
1000 = EQ000H, E4000H, ES000H, ECO00H

3.0

R/W

XX

These bits are used for the EMS or CROM page registers 1/0
base address. They are encoded as follows with unused
combinations reserved:

0000 = 208H,/205H
0001 = 218H/219H
0101 = 258H/259H
0110 = 268H/269H
1010 = 2A8H/2A9H
1011 = 2B8H/2B9H
1110 = 2ESH/2E9H

Chips and Technologies Inc.
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Index: 6EH Reserved .
Index: 6FH Miscellaneous Register
Bit7 Bit 6 Bit 5 Bit 4 Bit3 Bit 2 Bit 1 Bit 0
EMSIZ2 |EMSIZ1 |EMSIZ0 [EXTEMS -- RASTIMO | FAST -
DIS GA20
Bits Access Default Function
1.5 R/W XX These bits are used to set the EMS memory size. Memory is
allocated from the top of available system memory.
000: < 1 MB (for total of 384KB)
001:1MB
010:2MB
011:3MB
100:4MB
101:5MB
110:6MB
111:7MB
4 R/W 0 External EMS mapper existence
0 = Absent
1 = Present
3 R/W 1 Reserved
2 R/W 0 RAS timeout counter for page operation
0 = Enabled
i = Disabied
1 R/W 1 Address line A20 control
0 = Enable CPUA20 onto A20
1 = GATEAZ20 input controls CPUA20 onto A20
0 R/W 0 Reserved
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. Index:70H Sleep Mode Control Register
Bit 7 Bito Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit ¢
SLEEP |ENTER [COMBO | 16-BIT PCU PCU NMI INT ADDRTO
EN SLEEP ROM VIDEO NMI EN DLY LN [CASDLY
Bits Access Defanlt Function
7 R/W 0 Sleep mode enable
0 = Disable
1 =. -Enable
6 R/W 0 Sleep mode request - if sleep mode is enabled, setting this bit
wunll sansrata DDAV T Y ot tha mracaslad alase e ey
¥y &UI-IUI. il & IWLSWoislois At LU l:ll L WS lwiiy DICUP L uncllby
following a HLT instruction.
5 R/W 0 Combined system and video BIOS
0 = Separate
i = -Combined
4 R/W 0 16-bit video RAM access mode
0 = Disable 16-bit access and interpret MEMCS16*
signal
1 = Enable 16-bit access and ignore MEMCS16*
o signal
3 R/W Q PCU NMI status
0 = NMI did not occur
1 = NMI did occur
2 R/W 0 PCU NMI recognition ’ e
0 = Disable
1 = Enazble
1 R/W 0 Delay Line source for non-page mode operation
0 = External
1 = Internal
0 R/W 0 Column address setup time to CAS
0 = 1/2 CLK2IN cycle
1 = 1 CLEZ2IN cycle
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Index:71H Programmable I/0O decode PORTO Register 1
Bit 7 Bit6 Bit5 Bit 4 Bit3 Bit 2 Bit 1 Bit 0
PDAI11S |PDA114 |PDA113 (PDAI12 |PDAl1ll |PDA110 jPDA109 |[PDAICS
Bits Access Default Function
7.0 R/W X.X A15-A8 of programmable 1/0 decode for PORTO
Index:72H Programimable 1/0 decode PORT0 Register 2
Bit7 Bit6 Bit 5 Bit 4 Bit3 Bit 2 Bit1 Bit 0
PDA1Q7 |PDA106 |[PDAI05S |PDA104 |PDA103 |PDAI102 |PDAl0I |PDAIX
Bits Access Defanlt Function
7.0 R/W XX AT-AQ of programmable 1/0 decode for PORTO
Index:73H Programmable 1/0Q decode PORTO0 Enable Register
Bit 7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
- - RDEN | WREN [M.ASKAB IMASKAZ MASKA1 [MASKAQ
Bits Access Default Function
7.6 R/W 1,1 Reserved
5 R/W 0 Decode for I/0 read operation
0 = Disabled
1 = Epabled
4 R/W 0 Decode for I/Q Write operation
0 = Disabled
1 = . Enabled
3.0 R/W 0.0 Mask bits for A3-A0.
0 = Disable mask
1 = Enable mask (corresponding address is a don't
care)
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Index:74H Programmable I/O decode PORT1 Register 1
Bit 7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit1 Bit0
PDA215 {PDA214 |PDA213 |PDA212 |PDA2i1 |[PDA210 |PDA20S |PDA208
Bits Access Default Function
7.0 R/W X.X A15-A8 of programmable I/O decode for PORT1
Index;75H Programmable 1/0 decode PORT1 Register 2
Bit7 Bit6 Bit S Bit 4 Bit3 Bit2 Bit 1 Bit§
PDA207 |PDA206 |PDA205 {PDA204 |PDA203 | PDA202 |PDA201 |PDA200
Bits Access Defanit Function
7.0 R/W XX AT7-A0 of programmable I/0 decode for PORT1
Index:76H Programmable I/O decode PORTI1 Enable Register
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit1 Bit 0
- -- RDEN | WREN [MASKA3 IMASKAZ |M.ASKA1 IMASKAQ
Bits Access Default Function
7,6 R/W 1,1 Reserved
5 R/W 0 Decode for I/0 read operation
0 = Disabled
1 = Enabled
4 R/W 0 Decode for I/O write operation
0 = Disabled
1 = Enabled
3.0 R/W 0.0 Mask bits for A3-A0.
0 = Disable mask
1 = Enable mask (corresponding address is a don’t
care)
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Index:77H Programmable I/0 decode PORT2 Register 1
Bit 7 Bit 6 Bit 5 Bit 4 Bit3 Bit 2 Bit1 Bit &
PDA315 |PDA314 |PDA313 |PDA312 |PDA311 |PDA3I0 |PDA309 |PDA308
Bits Access Default Function
7.0 R/W XX A15-AS8 of programmable I/0 decode for PORT2
Index:78H Programmable 1/0O decode PORT2 Register 2
Bit 7 Bit 6 Bit5 Bit4 Bit3 Bit 2 Bit1 Bit 0
PDA307 |PDA306 |PDA3NS |[PDA304 [PDA303 (PDA302 |PDA30L | PDA30M0
Bits Access Default Function
7.0 R/W X.X A7-A0 of programmable 1/0Q decode for PORT2
Index:79H Programmable I/O decode PORT2 Enable Register
Bit 7 Bit 6 Bit§ Bit 4 Bit3 Bit 2 Bit1 Bit 0
-- - ISLPCTL | RDEN WREN |[MASKA3 MASKA2 {MASKAl |MASKAQ
Bits Access Default Function
7 R/W 1 Reserved
6 R/W 0 PGMCS2 output pin as Sleep status pin control
0 = output as PGMCS2*
1 = output as sleep indicator defined as follows:
0 = awake mode
1 = sleep mode
5 R/W 0 Decode for 1/0 read operation
0 = Bisabled
1 = Enabled
4 R/W 0 Decode for 1/Q write operation
0 = Disabled
1 = Enabled
3.0 R/W 0.0 Mask bits for A3-AQ.
0 = Disable mask
1 = Enable mask (corresponding address is a don’t
care)
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The 82C841 (82C841) also provides access to the EMS /cartridge ROM page registers located in system
I/O space. If EMS is enabled A23 is zero, thereby always mapping it below 8MB. If cartridge ROM is
enabled, A23 is one, thereby always mapping it above SMB.

Page 0 : 2X8H ;

Page } : 42X8H ; Page 2 ; 82X8H; - Page 3 : C2X8H
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
PE A20 Al9 AlS Al7 Al6 AlS Ald
Bits Access Defauit Function
7 R/W 0 EMS/Cartridge ROM page access
0 = Disable
1 = Enable
6.0 R/W X.X EMS/cartridge ROM page address A20 to Al4
Page 0:2X9H ; Page 1; 42X91H ; Page 2 : 82X9H; Page 3 : C2X9H
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
- - -- -- - - A22 A2l
Bits Access Default Function
7.2 R/W XX Reserved
L0 R/W XX EMS/ cartridge ROM page address A22 and A21

If EMS is enabled base address selected wﬂ] be:

00=0to2MB
01=2to4MB

10 = 4to6MB
11 = 6to8MB

If cartridge ROM is enabled base address selected will be:
00 = 8 to 10MB
01 = 10to 12MB
10 = 12t0 14dMB
11= 14t 16MB

NOTE: Default values which are shown as "X" a

Ao dnoiensd ernlesnn

. - PEI o
to desired values dur IO L riroet ini itialization.

et SVEETTRO A4 2

npredictable values. The BIOS should initialize them
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82C841

26 82C841 Pin Assignments

Type Symbol

Description

Clocks:

1 CLEK2IN

CLOCK 2 input from a TTL crystal oscillator having a maximum of
twice the rated frequency of the 386sx processor clock.

I ATCLK

EXTERNAL AT CLOCK input from a TTL oscillator, used for the
AT-bus operation. It is required only if the AT-bus clock (SYSCLK)
is not programmed to be derived from CLK2IN. It should be lower
than CLK2IN in frequency and tied low when not used.

I 0SC/12

1/12 of 14.3818 MHz oscillator frequency.

8] PROCCLK

PROCESSOR CLOCK output for the 386sx. It can be programmed
to be a derivative of CLK2IN or ATCLK.

o SYSCLK

AT SYSTEM CLOCK, buffered to drive the SYSCLK line on the
AT-bus 1I/O channel. It is half the frequency of BCLK (an internal
clock) and should be between 6 MHz and 8 MHz for maintaining
correct AT /0 bus timing compatibility with the IBM PC-AT. It can
be programmed to be derived from CLK2IN or ATCLE.

Cantrol Signals

I Po*

Processor type selection input, should be tied low.

I RESETI1*

RESET1* is an active low, cold reset input generated by either the
power good signal from the power supply or the reset from the power
control unit (82C636). It is latched internaliy and when low activates
RESET3 and RESET4. :

I RESET2*

RESET2* is an active low, warm reset input generated from the
keyboard controller for a warm reset of the CPU. It forces a CPU
reset by activating RESET3, but does not generate RESET4.

0] RESET3

RESETS3 is an active high output used to reset the CPU and is active
when either RESET1* or RESET2* is active. It is also activated
when a shut-down condition in the CPU is detected and when
REG60H <5> is programmed for a FAST RESET. RESETS3 stays
active for at least 64 PROCCLK cycles and is synchronized with
PROCCLE.

O RESET4

RESET4 is an active high signal used to reset the AT-bus, the
keyboard controller, the 80C206 IPC, and other peripherals. It is
synchronized with the processor clock.

Chips and Technologies Inc.
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. 2.6 82C841 Pin Assignments (contd.)
Type Symbel Description
CPU Interface

1/0 READY*

READY is the system ready signal to the CPU used to terminate the
carrent bus cycle after a requested I/O or memory transfer is
completed. It is an output for local memory, 1/0O and AT-bus cycles.
It is generated after the chosen number of wait-states for local cycles
and after IOCHRDY is high, OWS* is high, or bus "time out" (if
programmed) for AT cycles. It can be programmed as an input for a
coprocessor cycle. It is an open collector output requiring an external
pull-up resistor of 10K and is connected to the Cpus READY* pin.

ADDRESS STATUS is an input signat from the CPU indicating that
a valid bus cycle definition and address are being driven by the CPU,

MEMORY I/QO is an input signal from the CPU indicating the type
of access for the current cycle. When high it indicates a memory
access and when low it indicates an I/O access. A 10Kohm pull-up
resistor should be used on this line.

- DATA/CONTROL is am imput signal from the CPU that

distinguishes data cycles, either memory or I/0O from control cycles.

When high, it indicates a data cycle, when low it indicates a control
cycle. A 10K pull-up resistor is recommended.

WRITE/READ is an input signal from the CPU that distinguishes
write cycles from read cycles. When high, it indicates a write cycle,
when low it indicates a read cycle. A 10K pull-up resistor is
recommended.

. CPU HOLD REQUEST is an active high output to the CPU and is

activated doring DMA . Master and refresh cvcles

SLaVaveAl Sl alie YAk, YD 1 J L% Ll B

HOLD ACKNOWLEDGE is an active high input from the CPU and
is generated to indicate that the bus has been relinquished for the
requesting master’s use. When active it forces all commands (IOR¥,
IOW*, MEMR*, MEMW*, SMEMR®*, SMEMW™* and INTA*) to be
tri-stated. S

I ADS*
I M/10*

I D/C*

I W/R*
O . HOLD
1 HLDA

1/0 BHE*

.BYTE HIGH ENABLE is an active low signal indicating data

transfer on the upper byte of the data bus. With AQ, it is an input

Aneing DT cronlae and ic an antant diving IMA and MAQTED
uul.xus Srd U/ \..Jruua LIV 1D Gl UI.II.PUI. uu.u.us At L¥ALM LALIME AYEORAD L Bshw

cycles. A pull-up resistor of 10K is required on this line.

1/0 XBHE*

X BYTE HIGH ENABLE is an active low signal indicating that the
high byte of the data bus is valid. It is an output during CPU and
DMA cycles, and an input during MASTER cycles. A 10K pull-up
resistor is required on this line,

NON MASKABLE INTERRUPT is an active high output connected
to the CPU and is generated by the 82C841.

Chips and Technologies Inc.
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2.6 82C841 Pin Assignments (contd.)

Type

Symbol

Description

)

IALE

INTERNAL ADDRESS LATCH ENABLE is an active high output
synchronous to the PROCCLK and is used to control address latches

during bus cycles.

IOCHRDY

¥/0 CHANNEL READY is an active high input from the AT-bus.
‘When low it indicates a not ready condition on the bus and 82C841
inserts wait-states into the AT cycles. When high and after the
programmed nnmber of wait-states, the cycle is terminated. A series
damping resistor of 33ohms at the AT-bus connmector is
recommended to limit the negative under shoot. Also a 10K pullup
resistor is needed on this line.

JOCHCK*

1/0 CHANNEL CHECK is an active low input from the AT-bus
indicating an error condition on the bus. If enabled, an NMI is
generated to signal this error condition to the CPU, A 10K pull-up
resistor is needed on this Lne.

PARERR*

PARITY ERROR is an active low input from the 82C242 indicating a
memory parity error in the local memory system. It causes an NMI
to the CPU if the feature is enabled,

ADDRESS LATCH ENABLE is an active high output to the AT-bus
and is synchronous with the AT-bus state machine clock. It is used to
latch the addresses in the address latches during AT-bus cycles. This
signal should be buffered before driving it to the AT-bus.

EALE*

EXTENDED ADDRESS LATCH ENABLE is an active low output
used to latch the CPU extended address lines A17-A23 during AT-
bus cycles,

STANDBY*

STANDBY is an active low signal from the 82C636 indicating that
the system is in standby mode. For normal operation, this signal
should be high and when low the 82C841 performs only the standby
mode-functions.

DMA Interface

1

HRQ

HOLD REQUEST is an active high input when DMA /Master is
requesting a bus cycle. For an AT compatible architecture, it should
be connected to the HOLD REQUEST signal from DMAIL and
DMAZ2.

HLDAI1

HOLD ACKNOWLEDGE 1 is an active high output generated
during a DMA cycle to indicate that the bus has been granted in
response to the HOLD REQUEST.

DMA controllers enal;lm
transfers.

Chips and Technologies Inec.
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2.6

82C841 Pin Assignments {(contd.)

Type

Symbel

Description

AEN2*

ADDRESS ENABLE 2 is an active low input from one of the two
DMA controllers enabling the address latches for 16 bit DMA
transfers.

BUS Input

MEMORY CHIP SEI. l-—-("f' 1‘ ig an active Inw u‘lﬂl'll‘ frnm ﬂ-u:l AT-

NAS L VE s DML S 1

bus, indicating a 16 bit memory transfer, If high, 1t implies an 8 bit
memory transfer. A pull-up resistor of 330 ohms is required on this
line.

I0CS16*

I/O CHANNEL SELECT 16 is an active low input from the AT-bus,
indicating a 16 bit ¥/O transfer. If high, it implies an 8 bit 1/O
transfer. A pull-up resistor of 330 ohms is required on this line.

ows*

ZERQO WAIT- STATE is an active low input from the AT-bus,
w.iiSiﬁg imniediate iermination of the current AT-bus (.yuc
Memories requiring zero wait-states use this line to speed up memory

cycles. A pull-up of 330 ohms is required on this line.

Device Decode

o o

8042Cs*

8042 CHIP SELECT is an active low output for the keyboard
controller chip select. It is generated whenever the ports on the
keyboard controller are accessed for I/0 operations.

C

ADDRESS STROBE TO RTC 1s an active high signal used to select
the real-time clock registers on the 82C206. It is generated whenever
the ports on the real-time dock are accessed for I/O operations,

PGMCS*<(0:2>

PROGRAMMARBLE CHIP SELECTs 0:2 are active low signals and
can be generated on I/O accesses to any I/O port address or range,
This signal generation can be controlled by programming the
associated chipset registers where the addresses and access rights can
be programmed. PGMCS2* can also function as a sleep status
indicator.

VRAMSEL*

VIDEO RAM SELECT is an active low signal indicating that the
current cycle is accessing the video RAM area. This is used by the
82C636 for controlling the power to the video subsystem.

Refresh

REFREQ

° REFRESH REQUEST from 82C636 is an input signal initiating a

DRAM refresh sequence. It is active low for normal mode and active
high for stand-by mode. It indicates that a refresh to the DRAMs is
to be performed. The refresh rate is controlled by the timer in the
82C206 during normal mode and by the 82C636 during the stand—by
mode..

Chips and Technologies Inc.
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2.6 82C3841 Pin Assignments {contd.)

Description

REFRESH is an active low signal. As an open-drain output, it
indicates a refresh cycle is in progress. As an input, it can be used to
force a refresh cycle from an external source, A puil-up of 10K is
required on this Lne,

AT-BUS MEMORY READ is an active low signal used to control
the memory read cycle on the AT-bus, It is an output when the CPU
is controlling the bus and is an input when a DPMA controller is
controlling the bus.

AT-BUS MEMORY WRITE is an active low signal used to control
the memory write cycle on the AT-bus. It is an output when the CPU
is controlling the bus and is an input when a DMA controller is
controlling the bus.

LOW 1IMEG AT-BUS MEMORY READ is an active Jow output
signal used to control the memory read cycle on the AT-bus, It is
generated for a write cycle to memory below 1 Mb.

LOW IMEG AT-BUS MEMORY WRITE is an active low output
signal used to control the memory write cycle on the AT-bus. It is
generated for a read cycle from memory below 1 Mb.

AT-bus I/O READ is an active low signal directing ar I/O port on
the AT-bus to place data on the AT-bus. It is an output if the CPU is
controlling the bus and is an input if a DMA controller is controlling
the bus.

AT-bus I/O WRITE is an active low signal directing an I/O port on
the AT-bus to accept data from the AT-bus. It is an output if the
CPU is controlling the bus and is an input if a DMA controller is
controlling the bus.

TIMER GATE s an active high output to enable the 8254
compatible counter timer in the 82C206 to generate the tone signal
for the speaker.

. TIMER OQUT 2 is an active high input from the 8254 compatible

counter timer in the 82C206 that can be read from the system PORT
B on the 82C841.

SPEAKER DATA is an active high output used to gate the tone
signal from the 8254 compatible timer on the 82C206 to the speaker.

Type Symbol
1/0 REF* .
AT-BUS Interface

1/0 MEMR*

1/0 MEMW*
8] SMEMR*
O SMEMW?*

1/0 IOR*

1/0 IOW*
O TMRGATE
I TMROUT2
O SPKDATA
O INTA*

INTERRUPT ACKNOWLEDGE is an active low output to the

82C206 interrupt coniroller indicating that the current cycle is am
interrupt acknowledge cycle.

Chips and Technologies Inc.
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. 2.6 82C841 Pin Assignments (contd.)

Type Symbol . Description

I INTR INTERRUPT REQUEST is an active high input from the interrupt

f ¢ L A
controller in the 82C206 indicating that an interrupt has occurred.

This signal is also driven into the interrupt pin on the CPU.

Buffer Control

0 SYSTEM BUS DIRECTION 1 is an output to control the low byte
data path between the SD bus and the MD bus. When low it sets the
data path from the SD bus to MD bus and when high the data path is
set from MD bus to SP bus.

O SD

0 SDIR1 SYSTEM BUS DIRECTION 0 is an output to control the high byte
data path between the SD bus to the MD bus. When low it sets the
data path from the SD bus to MD bus and when high the data path is
set from MD bus to SD bus.

0O ACEN* : ACTION CODE ENABLE is an active low output that validates the
action code signals AC<1, 0> and is used by the 82C242 in bus sizing
and byte assembly control. This signal is also used to latch the data
from the AT-bus. :

0] AC<1,0> ACTION CODE 1 and 0 is a two bit encoded output command uscd
. by the 82C242 for bus sizing and byte assembly operatnons

0 XDEN* X DATA BUFFER ENABLE is an active low output asserted during

. .
\ Vsl s
I/O accesses to port 22H and to port 23H when the index register

chosen lies within the 82C841’s range of 60H-7FH. This signal is also
generated for accesses to system PORT 61H and 70H, which are
incorporated within the 82C841. This signal is used to enable the
buffers between the XD bus and MA bus during accesses to the
82CB41 internal registers,

Memory Control

I A<23:10> ADDRESS input lines A23 through A10 from the CPU local bus

1/0 A<9:0> ADDRESS lines A9 through A0. During CPU cycles they are inputs
from the CPU local bus. During refresh cycles, they are outputs
containing the refresh addresses. A1 is also used to detect halt and
shutdown conditions of the CPU and A0 is used to generate the
enable signal for the data bus transceivers.

I/0 SA0 AT-BUS ADDRESS 0 is an output during CPU, 16 bit DMA and
. refresh cycles, and is an input during 8 bit DMA and MASTER

cycles.

Lyl

I GATEA20 GATE ADDRESS 20 is an input from the keyboard controller used
control propagation of A20 from CPU on to the bus. When high, it
propagates Cpus A20 line to the bus on the GA20 line. When low, it

will foree hic mo onle i tha Bact (Gate A 3e alen frvins
will force bus GA20 line only if the Fast Gate A20 is also trying to

®

foree it low.
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246 82C841 Pin Assignments (contd.)

Type Symbol Description
1/0 GA20 GATED ADDRESS 20 is the Address 20 output gated by the
GATEA20 signal or internal Fast GATEAZ20 bit during CPU cycles.
During DMA /Master cycles it is an input from the bus.

0 ROMCS* ROM CHIP SELECT is an active low chip select output to the BIOS
EPROM. It is generated for accesses to the BIOS ROM area, whose
address ranges are programmable.

0 CROMCS* CARTRIDGE MEMORY CHIP SELECT is an active low chip

select output and is generated whenever an access is made to the
cartridge memory area. The exact address range for which this is
generated is programmable within the 82C841.

Numeric Coprocessor (NPX) Interface

NUMERIC CO-PROCESSOR BUSY is an active low input from the
NPX, indicating that it is currently executing a command. A 10Kohm
pull-up resistor is required on this line.

BUSY is an active low output to the CPU initiated by the NPX,
indicating that the NPX is busy. A 10Kohm pull-up resistor is
required on this line.

ERROR FROM NUMERIC CO-PROCESSOR is an active low
input from the NPX indicating that an error condition has occurred
within the NPX. A 10Kohm pull-up resistor is required on this ine.

NUMERIC CO-PROCESSOR INTERRUPT is an active high
output interrupt request generated due to an NFX error condition. It
is connected to the IRQ13 on the 82C206 in a PC-AT environment.
A 10Kohm pull-up resistor is required on this line.

NUMERIC CO-PROCESSOR RESET is an active high reset output
to the NPX. It is active when RESET4 is active or when a write
operation is made to system Port OF1H. In the later case, it is active
for the period of the command.

ROW ADDRESS STROBES 3 to C are active low outputs used as
RAS signals to the DRAMs for selecting different banks, RAS3*
selects the highest bank and RASO* selects the lowest bank. These
signals should be terminated before driving the DRAM RAS lines
with 33 obm series resistors to reduce ringing.

)| NPBUSY*

18 BUSY*

I ERRQOR*

O NPINT

O NPRESET
DRAM Interface

O RAS<3:0>*

0] CAS00*

COLUMN ADDRESS STROBE () is an active low output used to
select the low byte DRAMS of bank 0. This signal should be
terminated before driving the DRAM CAS line with a 33 ohm series
resistor to reduce ringing,

Chips and Technologies Inc.
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2.6 82C841 Pin Assignments (contd.)

Type

Symbol

Description

o

CAS01*

COLUMN ADDRESS STROBE (1 is an active low output used to
select the high byte DRAMS of bank 0. This signal should be
terminated before dnvmg the DRAM CAS line with a 33 ohm series
resistor to reduce ringing.

CAS10*

COLUMN ADDRESS STROBE 10 is an active low output used to
select the low byte DRAMS of bank 1. This signal qhnuld be

terminated before driving the DRAM CAS line with a 33 ohm series
resistor to reduce ringing.

CAS11*

COLUMN ADDRESS STROBE 11 is an active low output used to

enlant fhn I“rﬂ'l bute DR AMS of hen!r 1 'T‘Tuc curnol chanld hp

A JAA AN savaws L TR HEL LTS

terminated before driving the DRAM CAS line.with a 33 ohm series
resistor to reduce ringing.

CAS20*

COLUMN ADDRESS STROBE 20 is an active low output used to

oalant +L 1~ T\ ARAC ~f L.l Lin mio— ol 2Ll awald Lo
SCIECT Wi 1IOW UyI.U- LNERIVEDY UL LAUR L. .I.ll.lb hl.g.ll.d.l S UG

terminated before driving the DRAM CAS line with a 33 ohm series
resistor to reduce ringing,

CAS21*

COLUMN ADDRESS STROBE 21 is an active low output used to
select the high byte DRAMS of bank Z. This signai should be
terminated before dnvmg the DRAM CAS line with a 33 ohm series

resistor to reduce ringing,

CAS30*. .

- COLUMN ADDRESS STROBE 30 is an active low output used to

select the iow byte DRAMS of bank 3. This signal should be
terminated before driving the DRAM CAS line with a 33 ohm series
resistor to reduce ringing,

CAS31*

COLUMN ADDRESS STROBE 30 is an active low output used to
select the high byte DRAMS of bank 3. This signal should be
terminated before drwmg the DRAM CAS line with a 33 ohm series
resistor to reduce ringing.

MWE*

MEMORY WRITE ENABLE is an active low output to enable
writes 1o the DRAM. [t should be buffered and terminated with a 33
ohm series resistor before driving the WE* lines on the DRAMs.

DLE

DATA LATCH ENABLE is an act:vc high output used to latch the
local memory in the §2C242, ) _

DRD*

DATA READ is an active low output used to transfer data from the
memory bus to the local CPU bus in the 82C242. If high it scts the
data path from the local CPU bus to the memory bus and if low it
sets the data path from the memory bus to the local CPU data bus.

DLYOUT

DELAY LINE OUT is an active high output to the external delay
line used for DRAM control.
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26 32C841 Pin Assignments (contd.)

Type Symbol Description

I DLY <2:0> DELAY IN 0, 1 and 2 are active high inputs from the first three taps
on the external delay line used to generate DRAM control signals in
non-page mode.

O XDIR X BUS DIRECTION is an output used to control the drivers
between the X bus and SD bus. The driver should be ased such that
when high data path is from SD bus to X bus and when low data path
is from the X bus to SD bus.

0 MA <9:8> DRAM ADDRESS 9 and 8 are address lines 9 and 8 outpats for the

DRAMSs. These lines should be buffered and terminated with 33
ohm series resistors before driving the DRAM address lines. During
a cartridge memory cycle, these lines provide address 22 and 21
respectively.

1/0 MA<70>

MULTIPLEXED DRAM ADDRESS lines MA7 to MAQ. These bi-
directional lines arc used to drive the addresses 7 through @ to the
DRAMs during a DRAM cycle. They should be buffered and
terminated with 33 ohm series resistors before driving the DRAM
address lines. These lines also act as the 8-bit data path during
accesses to the 82C841 internal registers. They act as inputs when the
registers are read, and as outputs when the registers are written. An
external buffer should be used to isolate this data path during normal
DRAM cycles and the buffer should be enabled using XDEN*.
During a cartridge memory cycle, MA6:0 provide the address 20:14
and MAT7 provides address 23.

Miscellaneous

I SGLROM

SINGLE ROM is an input to indicate the data path width of the
BIOS EPROM. A high at this input is interpreted as an &bit data
path indicating only one ROM is used. A low is interpreted as a 16-
bit data path, indicating a pair of ROMS are used with odd and even
byte split. This input should be tied high or low depending on the
ROM data width,

NMI INPUT from PCU is an active high signal from the 82C636
indicating that an NMI condition exists in the system.

1 XEMS*

EXTERNAL EMS is an active low input indicating that an external
mapper chip address translation is in progress for an EMS access.

CHIPs TEST is an input pin used for test purposes only. For normal
operations this pin should be tied low on the system.

I VvCC

-+5V is the power input to the 82C841. If the system implements the

suspend and resume function, this input should be tied to the power
plane on which the Iocal memory DRAMs reside.

- GROUND

Chips and Technologies Inc.
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2.7 Pinout List
Pin Name Pin Name Pin Name

1 GA20 49 DLE 97 INTA*

2 D/C* 50 XEMS* 98 INTR

3 W/R* 51 NMIIN 99 CPTEST

4 NPCS* 52 HLDA1 100 MWE*

5 GATEA20 53 XDIR* 101 GND

6 HOLD 54 vCC 102 RASO*

7 HLDA 55 GND 103 RAS1*

8 VCC 56 SYSCLK 104 RAS2*

9 BHE* 57 SGLROM 105 RAS3*
10 XBHE* 58 XDEN* 106 DLYOUT
11 NMI 59 MA9 107 DLY2
12 IALE. 60 MAS 108 DLY1
13 GND 61 MA7 109 DLY0
14 READY* 62 MA6 110 NPRESET
15 Po* 63 MAS 111 NPINT
6 M/IO* 64 MA4 112 ERROR*
17 CLK2IN 65 GND 113 NPBUSY*
i3 VCC. 66 MA3 114 BUSY*
19 GND 67 MA2 115 CROMCS*
20 PROCCLK 68 MA1 116 ROMCS*
21 PGMCS0* 69 MAO 117 SAQ
22 PCMCS1* 70 vCcCc 118 Al
23 PGMCS2* 71 ASRTC 119 Al
24 VRAMSEL* 72 STANDBY* 120 A2
25 RESET3 73 GND i21 A3
26 RESET4 74 CASOO* 122 Ad
27 SDIRO 75 CASOQ1* 123 A5
28 SDIR1 76 CAS10* 124 A6
29 ACEN* 77 CAS11* 125 A7
30 ACO 78 CAS20* 126 VvCC .
31 ACl 79 CAS21* 127 GND
32 GND 80 CAS30* 128 0SC/12
33 SPEKDATA. 81 CAS31* 129 AS
34 TMRGATE 82 GND 136 A9
35 IOR* 83 IOQCHRDY 131 AlQ
36 TOW* &84 IOCHK* 132 All
37 TMROUT2 85 PARERR* 133 Al2
38 SMEMR* 86 ALE 134 Al3
39 SMEMW* 87 EALE* . 135 Al4d
40 MEMR* 88 RESET2* 136 AlS
41 MEMW* g9 HRQ 137 Alb
42 REF* 90 VCC 138 Al7
43 REFREQ 91 GND 139 Al8
44 RESET1* 92 AENI1* 140 Al9
45 GND 93 AEN2* 141 A0
46 ATCLK 94 MEMCS16* 142 A2l
47 8042CS* 95 IOCS16* 143 A2
48 DRD* 9 OwWSs* 144 A23
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Name- Pin Name Pin Name- Pin
ows* 96 DLE 49 MWE* 100
Po* 15 DLY0 109 NMI 11
3042CS* 47 DLY1 108 RNMIIN 31
A0 118 DLY2 107 NPBUSY* 113
Al 119 DLYOUT 106 NPCS* 4
AlQ 131 DRD* 48 NPINT 111
All 132 EATFE* 87 NPRESET 110
Al2 133 ERROR* 112 QSC/12 128
Al3 134 GA20 1 PARERR* 85
Al4 135 GATEAZ20 5 PCMCS1* 22
AlS 136 GND 13 PGMCS0* 21
Al6 137 GND 19 PGMCS2* 23
Al7 138 GND 32 PROCCLK 20
Al8 139 GND 45 RASO* 102
Al9 140 GND 55 RAS1* 103
A2 120 GND 65 RAS2* 104
A2 141 VCC 70 RAS3* 105
AZi 142 GND 73 READY* 14
A2 143 GND 82 REF* 42
A23 144 GND 91 REFREQ 43
A3 121 GND 101 RESET1* 44
Ad 122 GND 127 RESET2* 83
AS 123 HLDA 7 RESET3 25
A6 124 HLDA1 52 RESET4 25
AT 125 HOLD 6 ROMCS* 116
A8 129 HRQ 89 D/C* 2
AY 130 IALE 12 W/R* 3
ACQ 30 INTA* 97 SAQ 117
AC1 31 INTR 98 SDIRO 27
ACEN* 29 IOCHK* 84 SDIR1 28
AEN1* 92 JOCHRDY 83 SGLROM 57
AEN2* 93 10CS16* 95 SMEMR* 38
AlE 86 IOR* 35 SMEMW* 39
ASRTC ! IOW* 36 SPKDATA 33
ATCLK 46 M/IO* 16 STANDBY* 72
BHE* 9 MAQ 69 SYSCLK 56
BUSY* 114 MAl 68 TMRGATE 34
CAS00* 74 MA2 67 TMROQUT2 37
CAS01* 75 MA3 66 vCC© 18
CAS10* 76 MA4 64 vCC 54
CAS11* 77 MAS 63 vCC S0
CAS20* 78 MAG6 62 vCC ]
CAS21* 79 MA7 61 vCC 126
CAS30* 80 MASR 60 VRAMSEL* 24
CAS31* 31 MA9 59 XBHE* 10
CLK2IN 17 MEMCS16* 94 XDEN* 53
CPTEST 99 MEMR* 40 XDIR* 53
CROMCS* 115 MEMW* 41 XEMS* 50
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28  Physical Dimensions

144-Pin Plastic Flat Package {Square) Dimensions: mm{in)
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2.9  82C841 Absolute Maximum Ratings

Parameter Symbol Min. Max, Units
Supply Voltage V. - .70 .V
Input Voltage v, 0.5 5.5 -V
Output Voltage v, 0.5 55 v
Operating Temperature T, -25° 85° C
Storage Temperature ' T, 400 0 125 C

NOTE: Permanent device damage may occur if Absolute Maximum Ratings are exceeded. Functional operation should be

restricted to the conditions described under Operating Conditions. ©

2.10 82C841 Operating Conditions

Parameter Symbeol Min. Max. Units
Supply Voltage V. 475 525 v
Ambient Temperature ' T, 0° ° C

2,11 82C841 DC Characteristics (T, = 0Cto 70C; Ve =5V +/-5%)

Parameter Symbol Min. Max, Units
Input Low Voltage v, - 0.8 v
Input High Voltage Vi 2.0 -- -V
Output Low Voltage Voo - 045 v
Output High Voltage Vou 24 - -V
Input Low Current I - +10 mA
(0 < Vm < Vcc) . - - .
Power Supply Current @ 16MHz I o ‘mA
Qutput High-Z Leakage Current | S - X106 1A
0 <V <V L . _ o
Static Power Supply Current | S mA
¥ oned T Mesdrerd dadern nneen 21240 fFam hoadl Y7 PRt _”'
I qand I - Cutput drive capability (for both Vi and Vi, )

I =Ioy =4mA: HOLD, NM1, IALE, PGMCS2*-PGMCS0*, VRAMSEL*, RESET3, RESET4,
IR1, SDIR0, ACEN*, ACO, ACi, SPKDATA, TMRGATE, SMEMR* SMEMW*,
8042CS*, DRD*, DLE, XDIR, HLDA1, SYSCLK, XDEN* MA9, MAS, ASRTC, ALE,
EALE*, MWE*, INTA*, DLYOUT, NPRESET, BUSY*, NPINT, CROMCS*, ROMCS*.

151 =lg=8mA:GA20, XBHE* BHE*, READY*, PROCCLK, IOR*, IOW*, MEMR*, MEMW*,
1%5 *, MA7-MAGQ, CAS31*-CAS00*, RAS3*-RAS0*, SAQ, A9-AQ. T .
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Power Supply Current I .
Mode 16 MHz 20 MHz Units

Typ Max - Typ Max

Normal 82 115 - 130 mA
Sleep mode iR 33 . - 39 mA
Stand-by 120 260 - 260 uA
Notes 1. Power consumption measured using 2 MB of local DRAM and double ROMs.

Normal mode measurements made at DOS prompt.

Sleep mode measurements made at DOS prompt and using Chips and Technology BIOS for LeAPSet and the

smart sleep feature.

Chips and Technologies Inc. 2-62
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2,12 82C841 AC Characteristics
(T, = 0°Cto 70°C, Voo = 5V.2.5%, C_ = 75pF)

P ST T SR TPy i Y
U.Vl.m dRdl Vidi valucs 11 TaIOs>CLULIUS §

Sym Description , 16 MHz 20 MHz
Min Max Min  Max
t1 ALE active delay from SYSCL -10 10 - -10 10
t2 ALE inactive delay from SYSC ' -10 12 -10 12
B3 COMMAND active delay from SYSCLK -10 16 ' 10 0 16
t4 COMMAND inactive delay from SYSCLK A -14 15 -14 15
t5 EALE* active delay from SYSCLK 0 31 ' ' 0o 5
tSa EALE* inactive delay from PROCCLK, 1 18 1 15
6 MEMCS16* set-up time to SYSC 12 - - 12 -
t7 MEMCSI16* hold time to SYSCLK,, 4 - 4 -
t8 IOCS16* set-up time to SYSC 10 - 10 -
t9 IOCS16* hold time to SYSCLK, 10 - - 10 -
110 OWS* set-up time to SYSCLK 15 - _ 15 -
t11 OWS* hold time to SYSCLK 2 - . -
t12 IOCHRDY set-up time to SYSCLK 11 - =11 -
t13 IOCHRDY hold time to SYSCLK 4 - 4 -
t14 IALE active delay from PROCC% 1 .15 1 12
t15 . IALE inactive delay from PROCCLK 2 12 2 10
t20 RESETS3 active delay from PROCCL 3 17 0 13
t21 RESETS3 inactive delay from PROCCLK, 3 17 0 13
t22 RESET4 active delay from PROCCLK 3 17 T 0 13
23 RESET4 inactive delay from PROCCLK 3 17 0 13
t24 SDIR <1:0> active delay from SYSCL) 0 40 0 40
25 SDIR <1:0> inactive delay from SYSCLK -14 15 . -14 15
t26. . ACEN* active delay from SYSCL. 0 30 . N 30
127 ACEN* inactive delay from SYSCL! -16 13 B 1] 13
t32 ACO active delay from PROCCLK,, 5 35 .. . 5 35
33 ACQ inactive delay from PROCCLK 5 35 - ’ 5 35
134 AC] active delay from PROCCL 5 35 o 5 35
35 ACI inactive delay from PROCCL! 5 35. 7 -85 . 35
38 HOLD active delay from SYSCL =500 50 -50 50
39 HOLD inactive delay from SYSCL -10 50. - -10 50
t40 REF* active delay from HLDA | 0 50 : 0 50
t43 REF* inactive delay from SYSCLK 0 25 -0 25
44 MEMR* active delay from SYSCLK -0 16 B ©-10 16
145 MEMR? inactive delay from SYSCLE -10 12 -10 12
46 HROQ set-up time to SYSCL 40 - e , 40 - -
147 HROQ hold time to SYSCLKH 4 - - 4 -
t49 HLDAT1 active delay from HLDA 2 35 ’ 2 35
t51 HLDAL inactive delay from HLDA a 26 0 24
52 NPCS* active delay from PROCCLK | - 45 . - 45
t53 ©  Overlap of NPBUSY* and ERROR* (both low) 50 - . - S 50 -
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PRELIMINARY 82C841

2.12 82C841 AC Characteristics (continued) .
(T, = 0°Cto 70°C, ch 5V 4+ 5%, C_ = 75pF) '
(Min and Max values in nanosewn&)
Sym Description 16 MHz 206 MHz
Min Max Min  Max
t54 NPINT delay from NPBUSY*, ERROR* low - 32 - 25
t55 NPINT inactive delay from ERROR* - - 32 - 25
t60 BUSY* active delay from NPBUSY* - 18 - i8
t61 BUSY* inactive delay from NPBUSY™ - 15 - 15
t62 BUSY* inactive delay from IOW* - .20 - 20
t63 NPRESET active delay from IOW* - 20 - 20
64 NPRESET inactive delay from IOW* -. -2 - 20
t66  Address set-up time to PROCCLK 19 - S . 3 -
t67 Address hold time to PROCCLK, 17 - 12 -
168 CLEZIN, to PROCCLK, delay - 3 - - 25
169 CLKZIN to PROCCLK delay - 2 - - 25
t70 PROCCLK to SYSCLK  delay (normal mode) 0 20 0 16
t71 PROCCLK to QYSCLK delay (normal mode) 0 20 4] 16
172 PROCCLK  to SYSCLK,, delay (1/3 modc) - 24 - 20
t73 PROCCLK  to SYSCLK, delay (1/3 mode) - 20 - 20
t74 ATCLK to PROCCLK  delay 0 30 0 30 _
t75 ATCLKL to PROCCLI& delay 0. 30 . @ 30 .
t76 ATCLK to SYSCLK, delay H 30 0 30
t77 ATCLK, to SYSCLK  delay 0 30 0 30
t80 ADS-setup time to PROCC] 19 - 19 -
t81 ADS- hold time from PROCCLK | 6 - 6 -
82 M/10 -setup time to PROCCLK 19. - 19 -
183 M/10- hold time from PROCCLK .9 - 9 -
t85 PROCCLK, to SYSCLK,, delay (quick mode) 0 20 0 20
t36 PROCCLK, to SYSCLK, delay (quick mode) 0 20 0 29
t101  RAS* active delay from PROCCLK  (non-page) 5 18 5 18
t102  RAS, * inactive delay from PROCCL 5 28 5 28
(non—pagc)
t103  DLYOUT active delay from RAS* 0 5 0 5
t104  DLYOUT inactive delay from RAS * o 8 0 8
t105  Column address stable from DLYOQ 5 20 5 20
t106  Column address hold from DLY0, 0 22 0 2
t107  CAS* active delay from DLY1 5 15 5 15
t108 CAS * inactive delay from DLY1 6 17 6 17
t111  READY™ active delay from PROCC 5 28 5 22
t112  READY* inactive delay from PROCCLK, 6 30 6 25
t113  DRD* active delay from PROCCLK 10 19 10 19
t114  DRD* hold time from DLE_ ) 13 - C 13 -
t115  DLE active delay from DLY1 0 30 0 2
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82C841 - PRELIMINARY

2.12 82C841 AC Characteristics (continued)
(T, = 0°Cto70°C, V, +5%,C_ =75pF)

Vg W PR i SR ......‘:"E f._.n--,u....l .y
1vili aud lvld.h Yaill LATRTS uacwuua)
Sym Description 16 MHz 20 MHz
Min Max Min Max
t116 ~ DLE inactive delay from PROCCLK 0 24 0 20
t119  GAZ20 valid delay from CPUA20 valid 0 25 ] 20
t120  GAZ20 invalid delay from CPUA20 invalid o 25 0 20
t122  MWE* active delay from PROCCLK 0 30 L. 07T2s
ti23 ~ MWE" inactive deiay from PROCCLK U 20 0 is
t126  CAS* active delay from PROCCLK 6 21 6 17
ti27  CAS * inactive delay from PROCCLK 5 21 5 17
1128 DRD"‘ inactive delay from PROCCLE, 5 24 5 24
t129  CAS* inactive delay from DLE inactive - - 5 - 5
ti30  RAS* active delay from PROCCLK 5 20 5 17
(page-mode)
t131  Row address set-up time to RAS* - - 8 -
t132  Row address hold time from PROCCLK 6 - 28 - 6 25
t133  RAS * inactive delay from PROCCLK 0 32 0 28
(page-mode)
t134  RAS?* precharge time (page mode) 4 X PROCCLK
t135  ROMCS* active delay from PROCCLEK,, 0 30 0 25
t136 ~ ROMCS* mactive delay from PROCCLK 0 30 -0 20
t137  DLE hold time from DRD* 0 10 0 8
t138  RAS<(-3>* inactive from REF“ 0 .24 24
' 1135 RAS <{-3>* aciive from MEMR* 5 24 - 5 24
t140  RAS<0-3>* inactive from MEMR* 5 0 5 7 30
tl4l  RAS<12>* active from RAS<03>%_ 1X PROCCLK
t142  RAS<1,2>* inactive from RAS<0,3>* : : "1 X PROCCLK
t143  Address set-up time to MEMR* 10 - 10 -
t144 Address hold time from RE.F“‘H - 50, - 50
t145  Refresh address delay - 10 - 10
t149 RAS <0-3> * inactive from HLDAL, 0 40 0 40
t150  RAS* active from COMMAND active - 25 - .25
t151 RASi* inactive from COMMAND inactive - 25 - 25
t154  Column address stable from DLYQ,_ (for DMA) - 18 - 18
t155  CAS* active delay from DLY1_( for DMA) . 22 - 2
t156 CAS * inactive from COMMAND inactive - 22 - 25
(for DMA)
t160  XEMS* set-up time from PROCCLK 13 = e e T
ti6l  XEMS* hold time from PROCCLK 10 - 10 -
t168  GAZ20 valid from REF* s 30 - 25
t169  GAZ20 valid from HLDA1 - 30 - 25
t170  XDEN* active delay from XIOR* or XIOW* 4 25 4 25
t171  XDEN®* inactive delay from XIOI%"‘ or XIOW" 4 20 4 20
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PRELIMINARY 82C841

2.12 082C841 AC Characteristics (continued) .
(TA = 0°C to 70°C, Ve = 5V + 5%, C_= 75pF)
(Min and Max values In nanoseconds)
Sym Description 16 MHz 20 MHz
Min Max Min Max
1172 XDIR* active delay from XIOR* 4 25 4 25
t173  XDIR* inactive delay from XTOR* 4 20 20
1174  XBHE* active delay from PROCCLK - 32 - - 28
t175  XBHE* inactive delay from PR()CCI..?{H - 32 - - 28
1176  SAD active delay from PROCCLK - 40 - 35 -
t177  SAQ inactive delay from PROCCL-‘i,(H - 40 - 35
1200  8042CS* active delay from PROCCLK - 30 - 25
201 8042CS* inactive delay from PRCOCLK - 30 - 25
t202  ASRTC active delay from XIOW* - 15 - 15
t203  ASRTC inactive delay from XTOW* - 15 - 15
204 PGMCS<0:2>* active delay from PROCCL 0 40 0 35
205 PGMCS<0:2>* inactive delay from PROCCL 0 16 0 3
206  CROMCS* active delay from PROCCLK g 30 o 25 )
1207  CROMCS* inactive delay from PROCCLK 0 25 0 20
t208  VRAMSEL* active delay from PROCCLK - 30 - 25
209  VRAMSEL* inactive delay from PROCCLK - 30 - 25

NOTES: - Signal names with a subscript of 'L’ refers to low going edge and "H’ refers to high going edge.
- COMMAND refers to IOR=, IOW*, MEMR*, MEMW*, SMEMR* and SMEMW*
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2,13 82C841 AC Timing Diagrams

FROLCLK

SYSCLK, RESETS, RESET4
ACO, ACI, =READY, WPRST

HIN ACTIVE CELAY

MAX ACTIVE DELAY

0RVE TO 2.4Y
=AD5, W/=12, D/=C, W/ -R
/ ADDR'E/S‘S. -A/F15

DRIVE TO O.45v

85C841 Setup, Hold and Active Delay Timings Relative to PROCCLK

HOLD, =XWEBWR, =XMIMW
=XIOR, =XKIW, =REF
SDIRO. SDIRY. =ACEH, ALS

. ALE, =NMEMR. =XMEMK,
=XIOR, =XKW

HRO1, =WEMCS1S, =100515
=W, IGCHROY

82C841 Setup, Hold and Active Delay Timings Relative to SYSCLK

82C841 OUTPUT

3y
/1
S

82C841 Test Load
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PRELIMINARY 82C841

2,13 82C841 AC Timing Diagrams (continued)
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() 2.13 82C841 AC Timing Diagrams (continued)

CLK2IN ___I ] / \ / \ / \ /

pRTCCLK __7}(_\_;[_\ / \ r\ £/ X /S ¥ S
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Sytem Clocks and Reset signals
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PRELIMINARY 82C841

2.13 82C841 AC Timing Diagrams (continued)
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PRELIMINARY

SYSCLK

REFRLC
HOLD
HLDA
REF x

HEHR=

RASI{O.3 1x
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:

2.13 82C841 AC Timing Diagrams (continued)
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PRELIMINARY 82C841

2,13 82C841 AC Timing Diagrams (continued)
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PRELIMINARY

2,13 82C841 AC Timing Diagrams (continued)

*o86 TO '38B6sx CONVERSION CHART FOR INTERPRETING MEMDAY TIMING DIAGRAMS
'386s5x% *38Bsx GENERAL

‘286 NON-PIPELINE PIPELINE BUS

EQUIVALENT EQUIVALENT EQUIVALENT ACTIVITY

NONPIPELINE

N/ A T1 N/A ADDRESS SETUP

TS FIRST T2 T1P LATCH ADDRESS

FIRST TC SECOND T2 FIRST T2P DATA XFER

SUBSEQUENT TC SUBSEQUENT T2 SUBSEQUENT T2P WAIT STATES -

TYPICAL E

XAMPLES:

CYCLES ARE SHOWN IN ORDER TO COMPARE "3286SX Tx NUMBERS WITH '841 MEMDF‘Y CONTROLLER

{286 TYPE) Tx NUMBEAS. WAIT STATES HAVE BEEN ARBITRARILY ADDED FOR ILLUSTAATION ONCY.

PIPELINE
NONPIPELINE O W.S. NONPIPEL.INE 0 WS FR
{(W.S. FOR ADDRESS _ ENTERING PIPELINE ,%M wh{DSﬁPIPE POIP,',E_LSI_NE
SETUP- NDT DATA) (W.S. FOR ADDRESS)
I AVAVAVAYAVAY AVAYAVAYAVAY AVAVAVAY AVAN AVAY
'386sx%
= STATE " T Ta T4 T Tap TaD T9p TAD Top
. MACHINE Ti 12 12 11 12 . i2lF 11F I 2P I'H I2F
'Ba4 .
MEMORY -
cormniler) N/A 1 TS P TC 3 N/AY TS L TCp Ts f TC | TS | TC
ADDRESS! CYCLE DATA J ADDRESS! CYCLE | DATA CYCLE DATA § CYCLE DATA
SETUP | START XFER | SETUP | START ! XFER START XFERA § STAAT XFER
BUS + * + + +- + *
LATCH LATCH | NEXT LATCH NEXT | LATCH NEXT
ADDRESS! ADDRESS! ADDRESS) ADDRESS! ADDAESH ADORESSI ADDRESS]
ACTIVITY SETUP BETUP SETUP
WAIT WAIT
STATE STATE
PIPELINE FROM PIPELINE TO
NON-PIPELINE WITH 2 DATA W.S. NONPIPELINE IDLE WITH
AND 41 ADDRESS SETUP W.S. WITH 1 W.S. . 1 WS,
PROCCLK\ [\ 4 ‘ N\ AVAVAVAVAVAN AVAVAVAY AWAY
"386sx : ' : .
STATE i .
wacimee | TE O] T2 Te { T2 | Tep | T4P | TeP | Tep § TiP | ToP | T2i
‘841 |
MEMORY !
contRoLLer| NWA | TS TC ¢ TC { TC | TS { TC | TC § TS § TC § TC
muness; CYCLE DATA DATA DATA | CYCLE | DATA oaTA § CYCLE DATA DATA
SETUP | START XFER XFER XFER } START | XFER xrep | START XFER XFER
E + + - + + + + +
Bus i LATCH LATCH | WEXT NEXT § LATCH NEXT ND
| ADORESS! ADDAESS ADDRESS! ADDRESS! ADDRESS] ADDRESS! ADDRESSREGUEST
ACTIVITY i ET SETUP ; BETUR SETUP PENDING
; M Lot | e ¥ 3

*386sx T State to 841 T State Conversion
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82C841

2,13 82C841 AC Timing Diagrams (continued)
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@ 2.13 82C841 AC Timing Diagrams (continued)

To Tc Ts Te Tc
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Non-Page Mode - Write Followed by Read, 0WS
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2.13 $2C841 AC Timing Diagrams (continued) ®
Te OA Ti Te Te Tc Tm CR Ti
—— F Y A 7 \ =\ V. \ ‘mma o

a08 IANANMANY L AN [T77777

Wiow ] XXRRXRRA
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Non-Page Mode - 1WS, Read, Write
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2.13 82C841 AC Timing Diagrams (continued)

Ts Te Ts or Ti

procok X N\_ L N_ 1 A& \_F 15 7

ADSN J77/ 7 ARRERARANY LOW IF |[PIPELINE

VA PINELINE
MATON LID IF

- pr230
N
AAS, ™
ta3s) ) ris2
MAS—0 X
— Ligzs —3 l‘t_127
CAS g }\ J

READY® \ / -

orom \ S

MWE® ———_—\ / T

W ADS SHOWN ASSUMING PIPELINE CYCLES
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82C841

PROCCLK

ADS»

A23+~0
M/ IO™

RAS, »

MAG=0

CASy #

READY™

risinl g

PLE

MWE»

# ADS SHOWN ASSUMING

2.13 82(C841 AC Timing Diagrams (continued)
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82C841 PRELIMINARY

o 2.13 82C841 AC Timing Diagrams (continued)
Ts Te Ta

Te Te

PROCCLK _/-—\__/_-L]!_\__Jl_\ ;.'-—-\ F-\ 75-_\ f_\ Jr_\ ﬁ

ADSw S ANANANNAY 11y ANANARNAN
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# ADS SBHOWN ABSUMING PIPELINE CYCLES

Page Mode - Read after Write with RAS Active, 0 WS

Chips and Technologies Inc. 2-79 Rev. 10




PRELIMINARY

82C841

213 82C841 AC Timing Diagrams (continued)
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. 2.13 82C841 AC Timing Diagrams (continued)
Ta Te Te Te Te ’
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2.13 82C841 AC Timing Diagrams (continued)
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82C841

2.13 82C841 AC Timing Diagrams (continued)
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213  82C841 AC Timing Diagrams (continued) o
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82C242 PRELIMINARY

82C242 Address/Data Buffers and Bus Conversion Logic

3.0  Features: 3.1  Functional Description:

o CPU and DMA address latches and buffers The 82C242 Data/Address buffer chip consists of
e CPU data buffers and latches the following sub-modules as shown in Figur:e 3.1

e Bus conversion logic for 16-bit to 8-bit . 9.3‘?11_1?{_(31. Ioglc

transfers . - .J/O decode logic
e  Parity generation/detection logic - Address buffers
e Data buffers for local memory bus and local | - Data buffers

1/0 bus
e Data buffers for external AT bus
e  Oscillator circuit support for 14.31818MHz

- - Parity logic

crystal
X1
OSCILLATOR —) 0S¢
%2 4 LOGIC
2 4 —) 0Scr12
I/ DECODE
¥ " Locze » peucsn
e e .
. ¢PlU ADDRESS i
AL-A1E6 ) n i
M purrer [0 r - o XAL~XALE
XAB=XA LS _ . XAImxAlG
ADSTBE
ADSTRLG B8-BIT DHA 16-BIT OPA
BENLS ADDRESS BUFFER AUDRESS BUFFER
ARENZ®
ADDRESS BUFFERS 1

XDIR — —
snizo surren | '
%0 . - . sppsgtT BUFFER xpa-xer
AGEN,ACD LJfoaTa controL
ACL,DRDR
L, OF LoGte

so-sus |, L

BUFFER
-
HD—RUS |
DO-D1E € N burrer %
DATA BUFFERS

4" PARITY § HPQLHP1
AD, XBHER 3 LOGIC
T tentep) -

» PARERRE

$ 500-5D15

$ MDO-MDLS

Figure 3.1. 82(C242 Block Diagram
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82C242

3.1.1  Oscillator Support Logic

Tha QI IAD ~n

~ mammatan tha seretao aTo L. ATWVNOLIM
L Lt QL\eLis, PLUCTALCS LAC SYSIEIO CIOCK, Aduon

from a crystal oscillator of 1431818MHz at the
X1 and X2 pins. The 14.31818MHz clock at the
OSC output can be buffered and used for the AT
bus. Also, it divides this clock by twelve to
generate OSC/12 at 1.19MHz clock, which is
used as the time base for the timers in the
80C206, Integrated Peripheral Controller.

312  I/O decode Logic

The 82C242 provides the decoding of the I/O
addresses 22H and 23H, which are used to access
the CHIPSet registers in the 82C636 Power
Control Unit, The PCUCS* signal is activated
for all I/O accesses to addresss 22H and 23H.
The 82C636 uses this signal with the XA0
address line to distinguish between the two I/O

313  Address Buffers

The 82C242 provides the address buffers
between the CPU address lines A1-A16 and the
XA bus address lines, XAI-XAl16. It also
provides the buffering between the DMA address
lines from the XD bus and the XA or CPU
address lines. For normal CPU operations, the
CPU address lines are latched by IALE to
generate the XA address lines, whenever HLDA,
is not active. During DMA accesses, the upper
addresses which are present on the XD bus are
latched by ADSTBS8 and ADSTB16 signals from
the 82C206. ADSTBS with AEN1* enables the
addresses XAB-XAIS for 8-bit DMA accesses
and ADSTB16 with AEN2* enables the
addresses XA9-XA16 for 16-bit DMA accesses.

314 Data Buffers

The 82C242 provides data buffers needed to
implement the various data buses in a typical AT
compatible system. The various buffers provided
are the CPU data bus to local memory data bus,

tha MY data bhaie ta OT) Aata hire and tha @9 data
L Vi did CUS 0 oirs Gdid CUS anid Ui o7 daia

bus to XD data bus

The MD Bus Buffer shown in Figure 3.1 provides
the buffering between the CPU data bus, DO-

D15 and the local memory data bus, MDO-
MD15. For data flow between the MD bus and
the D bus, the enable for the latches is controlled
by DLE. The direction is controlled by DRD*,
The Data Control Logic block controls the
necessary bus conversion, when the 16-bit CPU
reads from or writes to 8-bit devices. This block
also provides the conversion for Master/DMA
cycles. The various possible data paths for this
bus conversion is shown in Figure 3.2 and Table
3.1. Bus conversion process is controlled by the
action codes, ACO and ACI which are qualified
by the ACEN* signal from the 82C241 (82C841).

The 82C242 also provides the buffering between
the MD bus and the SD bus in the system as
shown by the SD Bus Buffer block in Figure 3.1.
SDIRO and SDIR1 control the direction of these
buffers. The path is from MD bus to SD bus,
when SDIRO and SDIR1 are high, and from SD
bus to MD bus, when they are low.

The XD bus buffering is supported by the
82C242 as shown by the XD Bus Buffer in Figure
3.1. The direction of this buffer is controlled by
the XDIR* signal from the 82C241 (82C841).
The path is from SD bus to XD bus, when XDIR
is high, and from XD bus to SD bus, when it is
low.

3.14  Parity Logic

The 82C242 generates even parity for each of the
two bytes of the data word for all local RAM
write cycles. These valid even parity bits are
written to the panty bits MP0 and MP1 in the
local DRAMs. During all local memory read
cycles, the 82C242 checks even parity for each of
the MD data byte. Anytime an odd parity is
detected oo either of the two MD data bytes, the
82C242 flags a parity error on the PARERR*
output line. The 82C241 (82C841) samples this
PARERR™* line for local RAM cycles only, and
generates an NMI to the CPU if a parity error is
detected and the NMI generation due to this is
enabled.

Chips and Technologies Inc.
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AC1 ACO Cycle Operation Data path
0 0 CpPU 16-bit write A-B-D-E-F-G and H-J-L-M-N-P
0 0 CcPU . 8-bit LO write H-J-L-M-N-P
0 1 CPU. 16-bit read G-F-E-D-B-A. and P-N-M-L-J-H
0 1 CPU 8-bit LO read P-N-M-L-J-H
1 0 CPU 8-bit HI write . A-B-CK-L-M-N-P
1 1 CPU , 8-bit Hl read P-N-M-L-K-C-B-A
1 0 DMA/MASTER  8-bit HI write ' P-N-M-L-K-C-D-E-F-G  ~
1 1 DMA/MASTER  8-bit HI read G-F-E-D-C-K-L-M-N-P .

Table 3.1. Table of the 82C242 Bus Conversion Data Paths

- :] ﬂ HDB—15 :] -
FroM cpu $2=i2, 4 ) + ¥ 228215, 15 RT-BUS
R D B [ D E F D G
-rc
A v ZDO_15, to MEMORY BUS
e
FROM CPU $onlei) \ > 4 ) 2221y 1o AT-BUS
ROM t Hy :I id ‘H MDO—7 NI ‘P ?
Figure 32. 82C242 Bus Conversion Data Paths
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32  82C242 Pin Assignments
Type Symbol Description

I ACEN* ACTION CODE ENABLE is an active low input from the 82C241
(82C841) that validates the action codes ACO and AC1 and is used for bus
sizing aod byte assembly control.

b { AC<1:0> -ACTION CODES 1 and 0 are inputs from 82C241 (82C841) used for bus
sizing, conversion and byte assembly operations.

1 DLE DATA LATCH ENABLE is ap active high input from 82C241 (82C841)
used to enable the local memory data buffer latch.

I DRD* DATA READ is an input from 82C241 (82C841) used to control the
direction of data transfer from MD bus to CPU data bus. If low, transfer
is from MD data bus to CPU data bus and if high, transfer is from CPU
data bus to MD data bus,

I HLDA1 HOLD ACKNOWLEDGE 1 is an active high toput from the 82C241
{82C841) used for address and data direction control during DMA and
MASTER cycles.

I IALE INTERNAL ADDRESS LATCH ENABLE is an active high input from
the 82C241 (82C841) used to latch the CPU address lines on to the XA
address bus.

I XBHE* BYTE HIGH ENABLE is an active low input from the CPU and is used
to enable high byte parity checking.

I A0 ADDRESS line A0 is an input from the CPU and when low, it enables low
byte parity checking.

I X1 - CRYSTAL 1 input from the 14.31818MHz crystal.

O X2 CRYSTAL 2 output to the 14 31818MHz crystal.

o 0OsC OSCILLATOR output for the system clock at 14.31818MHz.

0 0SC/12 OSCILLATOR divided by 12 output with a clock frequency of 1.19MHz
{equal to 1/12 of 1431818MHz).

I AEN1* ADDRESS ENABLE 1 is an active low input from one of the two DMA
controllers or the 82C206 and is used to enable the address latches for 8-
bit DMA transfers.

I AEN2* ADDRESS ENABLE 2 is an active low input from one of the two DMA
controllers or the 82C206 and is used to enable the addrass latches for 16-
bit DMA transfers.

I ADSTES Address strobe used during DMA transfers to latch XD0-7 into the upper
addresses XAR-15 for 8-bit peripherals.

1 ADSTB16 Address strobe used during DMA transfers to latch XD0-7 into the upper

addresses XA9-16 for 16-bit peripherals.
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. 3.2 82C242 Pin Assignments(continued)

Type Symbol . Description

I SDIR{1,0} SYSTEM BUS DIRECTION control inputs from 82C241 (82C841) used
to control the direction of data path from SD bus to MD bus. If low, the
path is from SD bus to MD bus and if high, the path is from MD bus to
SD bus. SDIR1 is for ihe high byie and SDIR{ is for iow byie control.

I XDIR* XD BUS DIRECTION is an input from the 82C2_4.1_(82C_841) uscd to
control the direction of the buffers between XD bus and SD bus. If low,
the path is from XD bus to SD bus and if high, the path is from SD bus to
XD bus. _ :

1/0 MP<0:1> - Memory Parity bits 0 and 1 are the panty bits associated with the L}ower
data byte (MD0:7) and upper data byte (MD8:15) respectively.

G FARERR* Parity error is an aciive low signai indicating ihai a parity error has

occurred during a data transaction2 in either the uppcr or Iowcr bytc. N

I/0 D<0:15> DO-D15 data bus from the CPU are inputs for write operanons and are
outputs for read operations.

I[/O SD<0:15> -~ SD0-SDIS data bus to the AT bus are outputs for write operations to the
AT bus and are inputs for read operations from tha AT bus.

I/0 XD<0:7> . XD0-7 data bus for the on-board pcnphcrals are outputs for write

. operations and are inpuis for read opcranons _

I/0 MD<0:15> = MDQO-MDI5 memory data bus for the ou-board local memory which
includes the RAMs and the double EPROMSs. These pins are outputs for
write operations and are inputs for read operations. _

I/0 A<i16> Al-16 address bus from the CPU are inputs if the CPU is in control and
are outputs if a bus master is in control and have a drive capability of 4mA.

I/O XA<1:16> XA1-XA16 address bus to the AT bus. are outputs for cyclcs in which the
CPU is in control and are inputs if a bus master is in conirol. _

I REF* Refresh in progress from 82C241 (82C8_4L) .

I MASTER* _ Indicates AT bus device mastership.

0] ACK* Acknowledge indicates that a refresh DMA or MASTER cyclc is in
progress. 7

O PCUCS*  82C636 Power Contml Unit chip select is an active ldw signal ge;xeratcd
whenever an I/0 aperation to port 22H and 23H is performed to access
any of the 82C636 CHIPSet registers.

I vCC . 3V

I GND = . GROUND
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3.3  Pinout List . .

Pin Name Pin Name Pin Name -
1 VCC 49 MD1 97 sDi10

2 All i 50 MD2 o8 SDi11

3 Al2 51 : MD3 99 sD12

4 A3 52 MD4 100 SD13

5 Al4 53 N.C ) 101 SD14

6 AlS 54 voC . .| 102 SD15

7 Alé 55 GND 103 GND

8 GND : 56 MD35 104 X1

9 XAl 57 MDs 105 xX2

10 XAZ 58 ’ MD7 106 OSC
11 XA3 | s . MDS8" 107 08C/12
12 XA4 60 MD9 108 GND
13 XAS 61 MD10 109 GND
14 XAG 62 MD11 110 XDIR*
15 XA7 63 MDi12 111 HLDA1
16 XA8 64 MD13 112 MASTER*
17 N.C 65 MDi14 113 REF*
18 VCC T 66 MD15 114 ACK*
19 GND 67 GND 115 GND
20 XA . 62 VCC 116 IALE
21 XA10 69 SDIR1 . 117 XDo
2 XA11 70 SDIRO 118 XD1 .
23 XAl12 71 ACEN* 119 XD2
24 XA13 72 VCC ’ 120 XD3
25 XAl4 73 VCC i 121 XD4
26 XAlS . 74 ACO XD5
27 XAls 75 ACL i23 XD6
28 GND 76 DRD* 124 XD7
29 DO 77 DLE 125 N.C
30 D1 78 Al 126 vCC
31 D2 79 XBHE* 127 GND
32 D3 80 PARERR* 128 PCUCS*
33 D4 31 MPO 129 AEN2*
34 D5 32 MP1 130 AEN1*
35 D6 83 GND 131 ADSTB16
2% GND 84 SDa 132 ADSTRR
37 GND 85 SD1 133 GND
38 D7 86 SD2 134 Al

39 D8 87 SD3 135 A2

40 D9 88 SD4 136 A3

41 D10 89 N.C | 137 Ad

42 DIi o0 vCC 138 AS

43 D12 91 GND 139 A6

44 D13 92 SD5 140 AT

45 D14 93 SD6 | 141 A8

46 D15 . 94 SD7 142 A9

47 GND g5 SD8 143 AlD
48 MDO 96 SD9 144 vCC

Chips and Technologies Inc, 3-6 Rev. 0.0
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Name Pin Name Pin Name Pin
AD 78 GND 8 SD15 102
Al 134 GND 55 sD2 N 8
Al0 143 GND 67 SD3 87
All 2 GND 83 SD4 &8
Al2 3 GND 91 SD5 92
Al3 4 GND 163 SD6 93
Al4d 5 GND ' 108 SD7 o4
Als 6 GND 09 SDg ) 95
Alb 7 GND ’ 115 SDe 7 Ty 96
A2 i35 GND | 127 SDIRO™ 77 | 70
A3 136 - GND 133 SDIR1 69
Ad 137 HLDA1 111 vce . | 1 .
A5 138 IALE 116 vce o . 18
Ab 139 MASTER* 112 vCC . | 54
AT 140 MDO 48 VCC 68 .
A8 141 MD1 49 vCC 72
A% 142 MD10 61 vCC T 73
ACO 74 MD11 62 VCC 50°
AC1 75 MD12 63 VCC. . 126 .
ACEN* 71 MD13 64 VCC 1 144
ACK* 114 MDi14 65 X1 104
ADSTB1s . | 131 MD15 66 X2 105
ADSTBS 32 MD2 5 XAl 9
AENI* 130 MD3 51 XA10 21
AEN2* 129 MD4 52 XAll1 22°
Do - 29 MD35 56 XA12 23
D1 30 MD6 57 XAl13 . 24
D10 . | 41 MD7 58 XAl4 25
D11 42 MD8 59 XAlS 26
D12 43 MDo 60 XAl6 27
D13 44 MFQ 81 XAZ 10
Di4 : 45 MP1 . 82 XA3 11
Di5 46 N.C 17 XA4 1z .
D2 3 N.C 53 XAS5 i3
D3 32 . N.C 89 XA6 14
D4 33 NC 125 XAT 15
D5 L0 34 0OsC L) 106 XASB 16
D6 35 QsC/12 ; 107 XA9 420
D7 t 38 PARERR* 80 XBHE* 7
D8" 39 PCUCS* 128 xXxDo 117
De. 40 REF* 113 XDl 118 |
DLE . 77 SDo 84 XDz 1i9
DRD* 76 SD1 85 XD3 120
GND 19 SD10 97 XD4 121
GND 7y 28 SDh11 98 XD5 122
GND 36 . sSD12 99 XD6 ’ 123
GND 37 SD13 .. . 100 XD7 ’ 124
GND 47 SD14 101 XDIR* 110
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82C242
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Figure 3.3. 82C242 Pin Diagram
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. 34  Physical Dimensions
144-Pin Plastic Flat Package (Square) Dimensions: mm(in)
| 30.5(1.201)
28,0002 TYP | 33-2(1307)

u i

0.65(0.026)TYP — —— 0.3(0. 012)TYP

A THITIIIIIlIlIIIlllllllllllllllllllllllll | Bot0-sAMAX
I I o
L 1.40.055MAX '
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3.5  82C242 Absolute Ratings

Parameter Symbol Min, " Max Units
Supply Voltage Ve - 7.0 v
Input Voltage v, 0.5 55 v
Qutput Voltage v, 0.5 55 \4
Operating Temperature Tep -25° 85 c
Stordge Temperature T -40° 125° C
NOTE: Permancnt device damage may occur if Absolute Maximum Ratings are exceeded. Functional operation should be

restricted to the conditions described under Operating Conditions.

3.6  82C242 Operating Conditions

Parameter ' Symbol Min. Max. Units
Supply Voltage S 475 525 A%
Ambient Temperature T, o° 70° C
3.7  82C242 DC Characteristics

Parameter Symbol Min. Max. Units
Input Low Voltage Vi - 0.8 v
Input High Voltage - 20 - v
Qutput Low Voltage Voo - 0.2 v
Output High Voltage , Vou 3.84 - \4
Input Low Current Iu. - F10 mA
©<V, <V , _ .
Output High-Z Leakage Current . ozt - +10 uA
0<V, <V, 7
Static Power Supply Current | S - 1 mA
I andI_ - Output drive capability

OH oL L b “
4mA: DI15-DO, PARERR*, X2, QSC/12, ACK*, PCUCS*, A16-Al, XA16-XA1
8mA: MDI15-MD0, MPQ, MP1, SD15-SDQ, OSC, XD7-XD0
Chips and Technologies Inc. 3-10 Rev. 00
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Power Supply Current I__ . I

Mode 12 MHz 16 MHz 20 MUz Units

Min Max Min Max Min Max
Normal - 52 - 60 . - ... 68 mA
Sleep mode - 11 - - 12 - - 13 mA
Stand-by - 0 - 6 - ..0 A

Power concumntion measured ugsing 2 MR of local DRAM and douhle ROMs,

..... 1. Powerconsu neasured using 2 MB o
2. Normal mode measurements made at DOS prompt.
3. Sleep mode measurements made at DOS prompt and using Chips and Technology BIOS for LeAPSet and the
smart sleep feature. :
4. 82C242 i powered off during stand-by.

Chips and Technologies Inec. 3-11 : ; . Rev. 08
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38 82C242 AC Characteristics
(T, = 0°Cto 70°C, V__ = 5V +.5%, C_= 75pF)
{(Min and Max values in nanoseconds)
Sym Description 12 MHz 16 MHz 20 MHz
Min Max Min Max Min Max
t1 MD bus tri-stated after DRD* active - 24 - 24 - 24
2 MD bus valid to D bus valid - 18 - 18 - 18
t3a MD bus being driven after DRD* inactive - 28 - 28 - .28
t3b MP being driven after DRD* inactive - 23 - 23 - - 23
t5 D bus tri-stated after DRD* inactive - 15 - 15 - 15
t6 D bus valid to MD bas valid - 35 - - 30 - 27
t7 D bus valid to MP valkd - 35 - 30 - 27
8 ACEN* active to D bus valid - 40 - 40 - 40
t9 AC code valid to MD bus valid - 40 - 35 - 20
t10 AC code invalid to MD bus invalid - 40 - 30 - 20
t1t DLE inactive to PARERR* enabled - 45 - 40 - 35
t12 DRD* inactive to PARERR* disabled - 45 - 40 - 35
t13 IALE active to XA bus valid - 50 - 45 - 40
t14 XA bus valid to A bus valid - 40 - 40 - . 40
t15 MD, MP setup time to DLE 0 - 0 - 0 -
t16  MD, MP hold time from DLE, 7 - 7 - 7 .
t17 DRD* setup time to DLE ~ 30 - 30 - 30 -
t19 MD bus hold from .ACEN"‘H 9 - 9 - 9 -
t20 MD bus valid to MP valid during DMA, write - 30 - 30 - 30
121 MD high byte valid to MD low byte valid - 30 - 30 - 30
during DMA high memory read cycle
t22 AC code valid to MD high byte valid - 25 - 25 -
during DMA high memory write cycle
123 AC code valid to MP valid during DMA - 30 - 30 - 30
high memory write cycle
124 MD bus valid to SP bus valid - 30 - .25 - 20
125 8D bus valid to XD bus valid - =15 - 10 - 5
126 XD bus valid to SD bus valid - 25 - 20 - 15
127 8D bus valid to MD bus valid - 25 - 20 - 15
NOTES: - Signal namcs with a subscript of "L” refers to low going edge and "H" refers to high going odge.
Chips and Technologies Inc, 3-12 Rev 0.0
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3.9  82C242 AC Timing Diagrams (continued)
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82C636 Power Control Unit

4.0  Features: 4,1  Fuictional Description:

e Power control for CPU, memory, serial The 82C636 Power Control Unit consists of the
ports, modem, display pame! backlight, following sub-modules as shown in Figure 4.1,
keyboard and disk drive powers. - S

- Timers and counters
e  Stand-by mode support. -
- - System interface
&  Manual Power on capability. ys
- NMI handler

e Programmable auto power on by modem 7 o
rings. - Programmable I/O block

¢  Programmable Scheduled Power on. - Refresh logic ]

e Slow and Normal Refresh DRAM:s support. - Configuration registers -

e Auto Power Saving capability with built in --- Power control block.
programmable timeout counters.

e Two multipurpose programmable parallel
1/0 ports. o - - _

xt TIHERS AND ) oSCIZK .
%z £ COURTERS
3 STOBYE, NHIZIN,
XDO=T , TONM B SYSTEM - ¥ RESET 1K
xo;;;'_;céﬁs' ¥ rnresrace
(‘:ONFIGURFﬂ'xON ' o
- N reczsTERs
‘T o ProGrAMABLE 3 P10 o-1s
I/0 BLOCK
NHIiw, NMIZE ¥ NMI HANDLER
DLYQ,OLYT, R
206REF R, REFN, = b REFRESH
BLuoRAN yf suProaT Logzc ——F PcUREr=

LOBKBAT ,LOBAT, II’I-I-RF-I.;(BPHRI,

BKBATDE, ACCE, - DEUFPHR, HPVCC,
PS,PCPI.PFL,PFZ ) PORER COMTROL HLOCK ¥ 2IZPUR , MOHPHR
PSH,KI,VRANSEL ®, DISPPHR,ELPHR,

SWTP.RI BKMMPHR,SCSIPHR
Figure 4.1. 82C636 Block Diagram -
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411 Timers and Counters

The timers and counters block generates all the
necessary clocks and time bases needed by the
82C636. It receives a 32.768KHz input from a
crystal oscillator to generate all the internal time
bases and also an output of 32.768KHz at the
05C32K U'Lil.piil. pin, which is used by the
82C206. The various counters required for timed
power control are also contained in this block.

412  System Interface

The system interface block contains all the
necessary logic needed to interface with the
system. To access the internal registers of the
82C636, the system port addresses 22H and 23H
are decoded externally (in the 82C242) and input
to the 82C636 as PCUCS*. The SAQ address line
with this signal is used to distingnish the accesses
to port 22H and 23H. The interface to the
system data bus is through the XD bus on the
XD0-XD7 bidirectional data lines. The system
interface unit is also responsible for the
gencration of the STDBY* signal during stand-

| PG | P SOk .1 ATh ETTAY
OF moacg, I.Lll: Syaleln mﬂl F d.l](.l ANIVELLLY,

413  Configuration Registers

The B82C636 contains a set of CHIPSet
configuration registers. By programming these
registers, the various configurition options and
features of the 82C636 can be selected. These
registers are accessed by an indexing scheme,
whercby the index value of the register to be
accessed 1s written to 1/0 port 22H, followed by
the data transaction at I/O port 23H. Section 43
provides a detailed description of these registers.

4.14 NMI Handler

The 82C636 contains two inputs, NMI1* and
NMI2* which can be connected to sources
causing NMI to the CPU. These signals are
sensed as active low and any time cither of these
pins are active, an NMI to the CPU is generated
via the NMIIN output pin. The NMI caused due
to the input pins can be selectively enabled or
disabled by programming REG34H<3> and
REGS54H <2> respectively. The fact that NMI1*
or NMI2* input caused an NMI is registered in

REG59H <4> and REGS59H <3> respectively.
The 82C636 also generates an NMI to the CPU
any time the power switch PSW* is activated and
the 82C636 is not in stand-by mode. NMI due to
the switch activity is registered in bit 2 of the
same register. NMI due to switch is re-
tnggerablc and used in the suspcnd/rcsumc

function (a:scussca iater), and NMI due to the
input pins is not re-triggerable.

415  Programmable [/O Block

The 82C636 contains a pair of byte wide
programmabie ports, PIO0-7 and P{0O8-15, which
can be configured as either input or output ports
on a bit per bit basis. The CHIPSet registers,
REG5AH<7:0> and REG5CH<7:0> are the
direction control registers for PIOQ-7 and PIOS-
15 respectively and REGSBH<7:0> and
REG5DH<7:0> are the status/command
registers for PIO0-7 and PIOS8-15 respectively.
The default configuration of the pins PI00-7 is
input and that of PIO8-15 is output. During
stand-by mode, these lines are all tri-stated and
therefore all unused i.nput pins should be pulled

- Y

down to gFOU.DCI. mrougn a 10 KOhm resistor.

416  Refresh Support Logic

" The 82C636 provides the DRAM refresh

requests to the 82C241/82C841. During normal
operations (when the system is not in stand-by
mode), the 82C206 generates active low refresh
requests to the 82C636 on the 206REF* line.
The 82C636 passes this to the 82C241/82C841 as
the DRAM refresh requests on the PCUREF*
line to generate the necessary refresh cycles.
During the stand-by mode, the 82C206 does not
generate any refresh requests. Instead, the
82C636 generates these requests omly if the
BKMMPWR is active (iraplying that the power
to the DRAMs is active and the DRAMS need to
be refreshed). These refresh requests are active
high pulses, whose width is controlled by a RC
circuit connected across the DLYO and DLYI
lines of the 82C636. The 82C241/82C841 uses
these pulses directly to generate the RASs to the
DRAMs. It is therefore crucial to meet the RAS
pulse width requirements of the DRAMs during
refresh.

Chips and Technologies Inc.
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The rate of refresh requests from the 82C636
can be varied to support slow refresh DRAMs.
In power-on mode, the 82C206 can be
programmed to generate the refresh requests at
the rate of either 15us for normal DRAM:S or at
120us for slow refresh DRAMs. During the
stand-by mode, the 82C536 can do the same to
support either of DRAMs. The input pin
SLWDRAM along with REG54H <7> provides
an option to generate the refresh requests at' the
slower rate. For normal refresh rate of 15us, this
pin should be tied low and this antomatically
disables the programmability of the above bit for
slow refresh rate. 1If slow refresh DRAMs are
used, this pin must be tied high and
REG54H«<7> must be set to one to generate
refresh requests at the rate of 120us. This allows
the flexibility of disabling this feature on a
system, in which memory is expanded using
normal refresh DRAMSs.

In a system which does not intend to implement
the suspend/resume function, there is no need
for refresh requests during stand-by mode as the
BKMMPWR is turned off. In such cases the RC

LI e tha T VY nn T Tin H
circuit om the DLYQ and DLYI lines is not

needed and DLYT must be tied to ground.

41.7 Power Cofitrol Block

The power control block is responsible for the
monitoring and control of the various power
supplies in the system. Section 4.2 describes in
detail the functions supported by this block.

4.2  Features and Functions
The 82C636 provides all the necessary functions

to perform power sequencing, and support the
suspend and resume functions in a typical laptop

environment. A power-on scquence is started |

anytime either the power switch line, PSW, is
activated, the scheduled power-on is requesied or
a2 modem ring is detected. The power switch
activity always generates a power-on sequence
and the scheduled power-on and the power-on
due to modem ring are opt1ona1 programmable
features,

The 82C636 allows the system software to select
between two power-off modes. One is the total
power down mode, in which the entire system

. ‘power ‘is turmed off, including power to the

memory subsystem. In this maode, the
BXMMPWR signal is inactive and no refresh
requests are generated. After entering this mode
the contents of the DRAMs will not be valid on
the next power-on. The second mode is the
stand-by power mode, in which the entire system
power is turned off except for the power to the
memory subsystem. In this mode, the
BKMMPWR signal is active and refresh requests
are generated at the PCUREF pin in order to
maintain the integrity of the data in the DRAMs
until the next power-on.

42.1  Power-ON Sequence

__Upon sensing the start of the power sequence,

the 82C636 activates the power control signals,
MPVCC and BKMMPWR, and tries to turn on
the main power to the system. After about 8ms,
it enables the sensing of the two power fail pins,
the PF1 and PF2. If cither of these are active,
then the power-on scquence is aborted and

stand-by mode is entered. In this stand-by mode,
tha RADUM and REAMMDPUWDR ~antral cionale

o Ul LYRL Y Wl QUMM AFLREVLIAVEL TY AW LASLILL WL Gdpnliddia

are deactivated to turn the power supply off and
the PWF* pin is asserted to indicate the power-
fail status,

If neither PF1 nor PF2 s active, the 82C636 waits
about two seconds for the power good signal,
PG, to be active,” When the PG pin is sensed
active, the STDBY* signal is released followed
by the RESET1* signal being pulsed to complete
the power-on sequence. The system is now ready
to start its normal operation. However, if the PG
pin is sensed to be inactive after the two second
wait, then the power-on sequence is aborted and
the 82C636 enters the stand-by mode by
deactivating the MPVCC control signal.

The PGPI (Power Good Polarity Indicator) input
pin of the 82C636 controls the polarity of the

cbodas ol PP, | PR |

aciive siates of the status blgﬂd.lb, ru, rrJ., and
Pr2. If the PGPI input is tied high, then the PG
input signal is interpreted as active high and the
PF1 and PF2 signals are intcrprcted as’ active
low. On the other hand, if PGP is tied low, then
the PG signal is interpreted as active low and the
PF1 and PF2 signals are interpreted as active
high. An application which does not use the
stand-by mode could tie PGPI, PG, PF1, and PF2

Chips and Technologies Inc.
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either a high or low, leading to a definite power- -

on sequence at all times,

422  Power-OFF Sequence

The 82C636 performs a systematic power-off
sequence, whick provides the ability for the
system to implement the Suspernd/Resume
funciion. Power-off can be initiated by either
programming the power control register
(REGS55H<7:0>) or by some external hardware
activity. Either the stand-by mode or the total
power-off mode can be entered using the
programmed method. Total power-off mode is
entered by writing a zero to REG55H <7,2>, to
canten] tha MPVOC and BEMMPIUDR  ranc

control the MPVCC and BKMMPWR pins
respectively. The panel backlight power, serial
port power, modem power, display (VLCD)
power, disk drive power and display buffer
powers are also turned off by writing a zero to
REGS5H<7>. The BKMMPWR is the only
signal that can be independently controlled.
Stand-by mode is entered by writing a one to
REGS5H<2>, in which case the BKMMPWR
will not be turned off. |

Hardware initiated power-off can be due to
activity on the power switch, PSW line, or by the
PG pin going inactive or the PFL or PF2 lines
going active. In all cases, the 82C636 will
perform the power-off sequence by generating an
NMI. The cause of this NMI is registered in

REG59H <2>. This NMI is routed to the CPU

through the 82C241/82C841. If the CPU ignores

this NMI, then the 820536 will wait for two

seconds and then enter the stand-by mode. On
the other hand, the CPU can respond to this
NMI and enter the suspend mode (discussed
later). Also, by writing a one to REG39H <0>, a
re-triggering of this NMI condition can be
reguested. Upon doing so, the NMI is posted
apain after a short time interval. The time
interval between successive NMI postings can
vary randomly between 4-8ms. This gives the
CPU more time to complete the house keeping
before entering the suspend state, as the two
seconds timeout for the 82C636 to turn powers
off starts only after the last NMI generated.
After all the house keeping, the CPU can
program the 82C636 to enter the stand-by mode
as explained earlier. Exit from standby mode is
only through the power-on sequence explained
earlier.

423  Scheduled and Modem Ring Power ON

The 82C636 peérforms a power-on sequence,
similar to the one mentioned earlier, at a pre-
programmed time or in response to a modem
ring. The CHIPSet register, indexes 50H-53H in
the 82C636 can be programmed for a scheduled
time at which the system power should be turned
on. These registers can be written only if this
feature is enabled, by writing a ome into
REG34H <6>. Typically, the scheduled time is
programmed and the system is powered down
into total power down or stand-by modes. After
the elapsed interval of time, the 82C636 pcrforrns
a power-on sequeace. This cause of power-on is

also registered into REG58H <2>.

The 82C636 can also perform a power-on
séquence in response (o a pre-programmed
number of modem rings. This feature is enabled
by setting REGH54H <5> and by programming
the number of rings into REG56H <3:l>. A
counter in the background counts up on every
ring it detects. After the programmed number of
rings, a power-on sequence is performed. If the
ring stops before the count is reached, the
power-on sequence is not performed and four
seconds after the last ring is detected the counter
is cleared. This cause of power-on is also
registered into REG58H <3>.

424  Suspend/Resume Support

It may be desirable to temporarily turn the
system power off and then back on Into the same
state as before the last power off, without having
to re-boot the system. Before entering the stand-
by mode, if the system has prepared itself such
that it can come back to the existing state upon
nexi power-on, then the system is referred to as
being in the suspend mode. The process of such
a preparation is referred to as suspend function.
On power-on the process of getting back to the
state before the last power-off is referred to as
the resume function. In response to the NMI
due to the activity on the PSW* line, the NMI
service routine can use the re-trigger NMI
feature in the 82C636 to buy time for all the
house keeping activity necded for the suspend
function. After the system enters the stand-by
mode, the 82C636 supports the refresh of the

Chips and Technologies Inc.
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DRAMs in order to maintain the data in the
DRAMs until the next power-on sequence.
When the 82C636 turns the powers off after the
two second timeout in response to the WML, all
the powers except the memory subsystem power
(BEMMPWR) will be turned off. As a result
DRAM refresh will still be performed and power
consumed. The 82C636 should not be allowed to
turn the system powers off after the time out if
the suspend/resume function 'is not desired.
Therefore it is wise to always use the
programmed method to power off and enter
cither the total power-off mode or the stand-by
mode.

425  Video Power Control

The 82C636 has an ability built into it to monitor
and control the power to the video system such

ne tha nanal harklicht nnwar Ry nracrammming o
AD UG praliied UalbRelpdil PUed .

counter located at REG57TH<> to a nop-zcro
value, video power control is enabled. When the
counter counts down to zero, the control line to

the backlight power source (ELPWR) goes -

inactive. This count down is at the rate of 32
seconds per count. Two more display related
power sources can be controlled using the same
counter and using the control lines DISPPWR
and DBUFPWR. REG54H<0> and
REGS54H <1> are used to control the DISPPWR
and DBUFPWR lines respectively. Writing a
one Into these bits enables this control This
activity is totally transparent to the operating
system and application programs because the
power is turned back on avtomatically anytime a
keysiroke is  detected. Also, Dy setting
REG54H<4> to a one, any access to the video
buifer area will also turn on the power. Ewvery
time these powers are turped back om, the
counter automatically gets reloaded to its initial
value. This feature can be totally disabled by
writing a value of zero into REG57TH<>. The
82C636 uses the KI* input and the VRAMSEL*
input to detect the keyboard activity and video
buffer access respectively. Typically, the KI*
input is connected to the keyboard interrupt line.
The VRAMSEL* input to the 82C636 is
connected to the VRAMSEL* output from the
82C241/82C841 which is active anytime the video
buffer area between 0AQ0OH and OBFFFFH is
accessed.

A5y PERUELQUULIILE a
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426  Keyboard Power

The keyboard power can be supplied by a
separate power source. This power can be
turned on or off using the control signal
KBPWR*, This line is not programmable, but is
active any time the MPVCC linc is active. It is
also active all the time if the input status line
ACC* is active, indicating that an AC soures of
power supply is used for the system. Thus, if an
AC source is used, despite the main power being
ofi {MFVCC inactive), the Keyboard power wiil

be on. : T '

42,7  Significant Input Pins

Some of the input pins and their significance are
discussed here.

z Thea D!"‘D'I'

4 FL

tha

Chdler

pin

interpretation of the active states of the PG,
PF1, PF2, LOBAT, and LOBKEAT inputs.
When it is tied low, the PG, LOBAT, and
_LOBEKBAT pins are interpreted as active low
and the PF1 and PF2 pins are interpreted as
active high and when tied high, the PG,
LOBATT, and LOBKBAT pins are
interpreted as active high and the PF1 and
PF2 pins are interpreted as active low.

Tk
I.l.lyut

- The PSW, PG, PF1, and PF2 cause the NMI
output to go active.

- The SWTP input pin controls the
interpretation of the PSW line activity. When
an ON/OFF type switch is used, this line
should be tied low and when a momentary
toggle switch is used, it should be tied high.

- The ACC* input is used to indicate that an
AC power source is used to power the system.

- The LOBAT and LOBKBAT are -inputs
which indicate the status of the batteries used.

- The BKBATD* line is an indication showing

that the backup batte.ry used to power the
82C6356 is dead. A low to high transition on
this line resets the 82C636 and all its internal

circuitry.

Chips and Technologies Inc.
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43  82C636 Configuration Registers

The 82C636 contains a sct of configuration/control registers. They arc accessed by an indexing scheme,
whereby the index value of the register to be accessed is written to I/O port 22H, followed by the data
transaction at 1/0 port 23H.

Index: 50H Scheduled Power ON - Seconds Register
Bit 7 Bit 6 Bit 5 Bit 4 Bit3 Bit 2 Biti Bit ¢
SEC SEC SEC SEC SEC SEC SEC SEC
HI3 HI2? HI1 HIO LO3 LOz2 LO1 1.O0
Bits Access Default Function
7.4 R/W 0.0 High byte of seconds count in BCD (8-6)
3.0 R/W 0.0 Low byte of seconds count in BCD {0-9)
Index: S1H Scheduled Power ON - Minutes Register
Bit7 Bitég Bits Bit 4 Bit3 Bit2 Bit1 Bit 0
MIN MIN MIN MIN MIN MIN MIN MIN
HI3 HI2 Hi1 HI0 103 .| LO2 Lot LOO
Bits Access - Default Function
7.4 R/W 0.0 High byte of minutes count in BCD {0-6)
3.0 R/W 0.0 Low byte of minutes count iz BCD (0-9)
Chips and Technologies Inc, 4-6 Rev. 00




82C636 PRELIMINARY
Index: 52H Scheduled Power ON - Hours Repister
Bit 7 Bit 6 Bit5 Bit4 Bit3 Bit 2 Bit 1 Bit ¢
HRS | HRS HRS HRS HRS HRS" HRS HRS
HI3 HI2 HI1 HIO 103 LO2 LO1 LOO
Bits Access Default Function
7.4 R/W 0.0" | High byte of hours count in BCD {0-2)
3.0 R/W 0.0 Low byte of hours count in BCD (0-9) )
Index: 53H Scheduled Power ON - Days Register
Bit 7 Bit & Bit5 Bit 4 Bit3 Bit 2 Bit 1 Bit0
- -- - - -- DAY2 DAY1 DAYO
Bits Access Default Function
7.3 B/W 0.0 Reserved
2.0 R/W 0.0 Days count in BCD (0-7)

** Index S0H-53H are writable only when bit 6 of Index 54 is zero

Chips and Technologies Inc.
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Index: 54H PCU Functions Enable Register .
Bit 7 Bit6 Bit5 Bit4 Bit3 Bit 2 Bit1 Bit 0
SLOW | SCHED RING VFEL NMI1 NMIZ |ELCNTR |[ELCNTR
REFSH [PWR ON [PWR ON [PWR ON EN EN DBUFF DISP
PWR PWR
Bits Access Defaulf Function
Lr ™ RIr - [ g PR I S [ oS, . ._.- _.A =1 T ARSIC
f .l‘q/ Y A1 - DLVOW ISIITSIL xo.u: 101 SI0OW LICHIL LAV
O = Disable
1 = Enable
6 R/W 0 Schedulc Power on by PCU
= Disable
1 = Enable
5 R/W 0 Power ON due to modem ring
0 = Disable
i = Enabie
4 R/W ] Power ON the panel backlight due to video buffer accesses
t] = Disable
i = Enable
3 R/W 0 External NMI1 recognition .
0 = Disable
1 = Enable
e ] - s N Towvtarmal ATRATD eonnanitine
e I\[ Ty wr Ardfaitsd MACLL LYLIY LA Lo l\dwbl-l-ll.l\}u
0 = Disable
1 = Enable
1 R/W 0 Display power confrol using EL counter timeout aand
DBUFPWR
0 = . Disable
1 = Enable
0 R/W ¢ Display power control using EL counter timeout and DISPPWR
[§] = Disabile
1. = Enable
Chips and Technologies Inc. - 4-8 Rev. 0.0
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. Index: S5H " Power Control Register
Bit 7 Bit 6 Bit5 Bit 4 Bit3 Bit2 Bit1 Bit 0
vCC . EL RS232C [MODEM DISP MEM SCSI DBUFF
PWR PWR PWR PWR PWR PWR PWR PWR

Bits Access Default Function

7 R/W 0 Main Power VCC
0 = -OFF
1 = ON

] R/W 0 Pancl backlight power using ELFWR
g = OFF ’ ’
i = . .ON

5 R/W 0 RS232 Power
0 = QFF
1 .= ON

4 R/W 0 Modem Power
0 = OFF
1 = ON

6 3 R/W 0 Display Power using DISPPWR :

6 = OFF ' =
1 = ON

2 R/W 1 Memory Power
0 = OFF B
1 = ON

1 R/W 0 SCSI Power

' 0 = OFF B

1 = ON

0 R/W 0 Display Power using DBUFPWR
0 = OFF '
1 = ON .

Chips and Technologies Inc. 4-9 Rev. 0.0
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Index: 56H Modem Ring Power ON count Register
Bit 7 Bit 6 Bit 5 Bit4 Bit 3 Bit2 Bit1 Bit 0
- - - -- RING RING RING RING
CNT3 CNT2 CNT1 CNTO0
Bits Access Default Function
7.4 R/W 0.0 Reserved
3.0 R/W 0.0 Number of ring counts before power up in hex (0H-FH)
Index: 5TH EL Power OFF count Register
Bit 7 Bit 6 Bit 5 Bit 4 Bit3 Bit2 Bit 1 Bit 0
ELCNT7 |ELCNTs |ELCNTS [ELCNT4 |ELCNT3 |ELCNT2 |ELCNT1 |ELCNTO
Bits Access Default Function
7.0 R/W 0.0 Counter value to turn powers off controlled by ELPWR,

DISPPWR and DBUFPWR. The counter counts once every 32

seconds.
0 = disable power OFF function
1-255 = enable power OFF and use this count

Chips and Technologies Inc.
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PCU Status Register

1

. Index: 53H

Bit 7

Bit 6

Bit$

Bit 4 Bit3 Bit 2

Bit 1

Bit §

PWR
FAIL

MAIN
BAT

AC
OPER

PWR SW | RING |ALARM
ON ON ON

BKUP
PWR GD

BKUP
PWR ST

Bits Access Default Function

7 R 0 Power failure indication
0 = did not occur
1 = did oceur

(maintained asserted till read by CPU)

Main Battery condition’ =~ ~
0 = Weak
1 = Good R

AC cube operation L _
¢ = battery
1 = AC cube

Power ON due to power switch
0 = False
1 = True
. (maintained asserted till read by CPU)

Power ON due to modem ring
0 = False
1 = True
{maintained asserted till read by CPU)

Fower ON due to scheduled power ON option
0 = False
1 = . True
(maintained asserted till read by CPU)

Backup Battery Power status
0 = Dead
1 = Good ,
(maintained asserted till read by CPU)

Backup Battery status
0 = Weak
1 = Good oo
(maintained asserted till read by CPU)

Chips and Technologies Inc. 411 T T Rev. 00
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Index: 59H PCU NMI Status Register
Bit 7 Bit 6 Bit 5 Bit 4 Bit3 Bit 2 Bit 1 Bit 0
- -- - NMI1 NMIZ |PWRSW |PWR FL {RETRIG
Bits Access Default Function
7.5 R 0 Reserved
4 R 0 Status of NMI1 Pin
0 = NMI did not occur
1 = NMI occurred
(maintained asserted till read by CPU)
3 R 0 Status of NMI12 Pin
0 = NMI did not occur
1 = NMI occurred
{maintained asserted till read by CPU)
2 R 0 NMI due to Power switch OFF
0 = NMI did not occur
1 = NMI occurred
(maintained asserted till read by CPU)
1 R 0 NMI due to power fail
0 = NMI did not occur
1 = NMI occurred
{maintained asserted till read by CPU)
N » N Ra_trionar NIAMT ar o variahla fima intaral
0 R/% 0 Re-trigger NMI at a variable time interval.
0 = Disable
i = Enable
Index: SAH PIO1 Direction Control Register
Bit 7 Bit 6 Bit 5 Bit 4 Bit3 Bit 2 Bit 1 Bit 0
107 106 105 104 103 102 101 100
Bits Access Default Function
7.0 R/W 1.1 Fin direction of PIO1 bits 7-0 pins.
1 = Input
0 = Qutput
Chips and Technologies Inc. 4-12 - - Rew. 00
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Index: 5BH PIO1 Data/Status Register
Bit 7 Bit6 BitS Bit4d Bit3 Bit2 Bit 1 Bit 0
D7 D6 D5 D4 D3 D2 D1 Do
Bits Access Default Function
7.0 R/W XX Data/Status at PIQ1 bits 7-0 pins.
Index: 5CH PIO2 Direction Control Register
Bit 7 Bit 6 Bit 5 Bit 4 Bit3 Bit 2 Bit 1 Bit 0
107 106 105 104 I03 102 101 100
Bits Access Default Function
7.0 R/W 0.0 Pin direction of PIQ2 bits 7-0 pins. o
1 = Input
6 = Output
¥ndex: SDH PIO2 Data/Status Register
Bit 7 Bit 6 Bit 5 Bit 4 Bit3 Bit 2 Bit 1 Bit 0
D7 D6 D5 D4 D3 D2 D1 Do
Bits Access Default Function
7.0 R/W XX Data/Status at PIO2 bits 7-0 pins.

Chips and Technologies Inc.
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44  82C636 Pin Assignments
Type Symbel Description

System Interface

O STDBY* Stand-by - indicates that the system is in Stand-by Mode.

O RESET1* . . Reset for CHIPSct - used as Reset signal input to the 82C241.

I PCUCS* 82C636 PCU Chip Select - used to select the internal registers of the chip
via /O addresses 22H aod 23H.

1 206REF* Refresh Request - input from 82C206 which indicates a refresh request for
the DRAMs.

I IOR* I/O Read - used to enable I/O read from internal registers via I/O
addresses 22H and 23H.

I _IowW* I/0 Write - used to enable I/O write to the internal registers via 1/O
addresses 22H and 23H enable.

1 SA0 Address A0 - used to access internal rch.stcrs of the chip.

0 - Index Register at 22H is selected
1 - Data Register at 22H is selected
I/0 XD <7:0> ~ Data bus D7..D0 - bidirectional data bus signals used to access to internal
registers.

O NMIIN NMI output - used to indicate power switch activity, or power failure due
to PF1, PF2, or PG, lines activity. This signal is not generated in Stand-by
mode.

I X1 Crystal input for the 32.768KHz

O X2 Crystal output for the 32.768KHz.

O OSC32K 32.768KHz oscillator output for 82C206’s use.

I TEST Test pin - must be tied low for normal operation.

I NMI1* External NMI source 1 - used to generate NMI,

I NMI2* - External NMI source 2 - used to generate NMI.

I vCC +5V power supply (tied to backup power).

I GND Ground.

Power On Control Signals:

I

RI*

Ring on phone line - used to detect rings on the modem line and is
connected to the ring detecting circuitry in the modem.

P

Power CQumtoh nected to 3 power switch IE

VYl \JV\'ILMI = WIIIIU\-L\—“ S a y YA DYVILALL, t
chosen, the signal is sensed active lIow. If an ON/OFF switch type is
chosen, 2 high is sensed as ON and a low Is sensed as OFF.

]
4]
zY
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4.4

82C636 Pin Assignments(continued)

Description

)| KI* Keyboard Interrupt - detects a keystroke and is used to acnvate ELPWR
DISPPWR, and DBUFPWR.
I VRAMSEL* Video RAM access signal - detects a video RAM access detect signal and

Power Unit Status Lines:

I PGPI Power Good Polarity Indicator - used to interpret the active states of input
status pins as follows:

0" : PG, LOBATT and LOBKBAT mputs are scnsed as acuve low
and PF1 and PF2 are senséd as active high.

1 : PG, LOBATT and LOBKBAT inputs are sensed as active high
and PF1 and PF2 are sensed as active low.

I PG Power Good - sense the validity of system power. If detected inactive
during system power on, MPVCC and BKMMPWR power conirol lines
are deactivated and Stand-by Mode is entered.

I PF1 Power Fail-1 - used to sense power source 1 failure,

I PF2. Power Fail-2 - used to sense power source 2 failure,

I ACC* --AC Cube operation - used to sense AC Cube in use as power source.

I LOBAT " Low Battery - used to sense the status of the mam battery source.

I LOBKBAT Low Backup Battery - used to sense the status of the backup battcry
source. ) |

I BKBATD* Backup Battery Dead - used to sense status of the battery supplying power
to the 82C636. A low to high transition on this line resets the 82C636
internally.

0 PWRF* Power Failure - indicates power failure condition during power-on.

I SWTP Switch Type - used to interpret the type of the power switch being used. A

low indicates a ON/OFF (SPDT) switch and a high indicates a toggle
switch (SPST) is used.

Control Qutputs for Powers

O MPVCC f_ Main Power V__- Signal to control the main power to the system. B

0 232PWR RS232C Power - Signal to control the R5232Cb_uffEEs Pd\ﬁc_?. ' o
0O MDMPWR MODEM Power - Signal to control the MODEM power.

o DISPPWR Display Power - Signal to control a display module power (panel).

0O ELPWR Electrical Luminance Power - Signal to controf panel backlight power.

@] BEMMPWR Backup Memory Power - Signal to control ‘the power to the memory

subsystem.

Chips and Technologies Inc. 4-15 , Rev. 0.0
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4.4  82C636 Pin Assignments(continued)

Type Symbol

Description

0 SCSIPWR

SCSI Power - Signal to control the SCSI power (disk drives).

0 DBUFPWR

Display Buffer Power - Signal to control a2 display module power (VGA
output circuitry).

Keyboard power control - It is active all the time, if AC power is‘used and
otherwise is active only if MPVCC is active.

I DLY1 " Delay In - Delay ling in to generate the appropriate refresh request pulse
widths in stand-by mode.
0. DLYO Delay out - Delay line in to generate the appropriate refresh request pulse

widths in stand-by mode.

O PCUREF*

PCU Refresh request - DRAM Refresh request for 82C241 (82C841). It is
active low for normal mode and active high for stand-by mode.

I REF*

System Refresh - Indicates the system memory controller is in the refresh
cycle. PCU waits till refresh cycle Is completed to enter Stand-by mode.

I SLWDRAM

Slow refresh DRAM select pin - must be strapped as follows:
i : Indicates slow refresh DRAM is used
0 : Indicates regular refresh DRAM is used

General 1/0 control

1/0  PIOO-15

Programmable I/O control - Programmable input/output pins controlled
by contents of index registers SAH-SDH.

Chips and Technologies Inc. 4-16 . : Rev. 0.0
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. 4.5 Pinout List

Pin Name Pin Name Pin Name
1 PCUCS* 28 X1 55 232PWR
2 SAQ 29 FIO15 56 PIO7

3 IOW* 30 PIO14 57 PIO6.
4 IOR* 31 GND 58 PIOS .
5 OSC32K 32 VCC. 59 PSW*
[ RESET1* 33 VCC . 60 RI*

7 xXD7 4 SLWDRAM 61 KI1*

8 XD6 33 PIC13 62 GND

9 XD5 36 PIO12 63 VRAMSEL*
10 XD4 37 FIO11 64 PGPL
11 VCC 38 FPIO10 65 PG

12 GND 39 PIOS 66 PF1
13 GND 40 PIO8 67 PE2
14 REF* 41 KBPWR* 68 PIO4
15 X2 42 PURE* 59 PIC3
16 XD2 43 N.C 70 P10O2
17 XD1 44 MDMPWR 71 GND
18 XD0 45 DISPPWR 72 VCC
19 PCUREF 456 DBUFPWR 73 vCC
20 DLY(Q 47 SCSIPWR T4 FIOL

. 21 DLYI 48 BKMMPWR 75 PIOQG
22 206REF* 49 vceo .o o 76 SWTP
23 LOBKEBAT 50 ELPWR 77 NMIIN
24 LOBAT 51 ACCH 7R NMI1*
25 BKBATD* 52 GND 79 NMI2*
26 TEST 53 N.C 80 STDBY*
27 X2 54 MPVCC
Chips and Technologies Inc. 4-17 Rev. 0.0
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Name Pin Name Pin Name Pin
206REF* 22 NMI2* 79 REF* 14
232PWR 55 NMIIN 77 RESET1* 6
ACCH 51 . 0OSC32K 5 RI* G0
BKEATD* 25 PCUCS* 1 SAQ 2
BKMMPWR 48 PCUREF 19 SCSIPWR 47
DBUFPWR 46 PF1 66 SLWDRAM 34
DISPPWR. - 45 PF2 67 STDBY* &0
DLY] 21 PG 65 SWTP 76
DLYO 20 PGPI 64 TEST 26
ELFWR 50 PIOO0 75 vCC 11
GND 12 PIO1 . 74 vCC 32
GND 13 PIO10 38 vCC 33
GND 31 PIO11 37 vCC 49
GND 52 PIO12 36 vCC 72
GND 62 PIO13 35 vCC 73
GND 71 PIO14 30 VRAMSEL* 63
IOR* 4 PIO15 29 X1 28
IOW* 3 PIO2 70 xX2 27
KBPWR* 41 PIO3 ' 69 XD0 18
Ki* 61 PIO4 68 XD1 17
LOBAT 24 PIOS5 58 XD2 16
LOBRKBAT 23 PIOG 57 xXD3 15
MDMPWR 44 PIO7 56 XD4 10
MPVCC 54 PIO& 40 XDs5 9
N.C : | 43 PIOS -1 36 XDs 8
N.C - 53 PSW* 59 xXp7 7
NMI1* 78 PWRF* 42
B I EE SN ERERE T EE O
&%“*“EEEE§§=°$§>§§%§%=§§
PE = xwWoo _ P18
—66] PFL - PI0% 'm""as
67 { PF2 PI0IO |38
€8] PL04 PIos {37
89 { FID3 PI0$2136
Eaky £ 1
2 v 82C636 vec [ —
7alvee VCC | 32
241 PI0L - -. BND | 31
25 | PI0D PF P PI014 |30
—Z6| SWTP PI045 [ 29
17 | NMIIN X4 128
7B | NHId% . X2 127
I Kdi2x TEST | 26
80 ] STOBY* BKBATD> | 25
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Figure 42. 82C636 Pin Diagram
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82C636 PRELIMINARY

4.6  Physical Dimensions

80-Pin Plastic Flat Package (Rectanguliar) Dimensions: mm(in)

[ . Rt D p—— . . - -

~ 26.0(1.024)
| 20.0(.787)TYP —— 26.0(1.024)

{ HHH'HHHHHHH'HHHHHHHHHHHHHH' 1

17.2(0.677)

20.0(0.787
o e 1;4.0(0.551‘51’\(?

piN #1 —U00Cd0B0AARARa0RgaREaE. |

0.8(0.031) TYP —»-~. | 0.350.014)TYP -

|
= 259(0.102)

_3.19(0.125)
|

e 1.8(0.071)MAX

Chips and Technologies Inc. 4-19 T - © Rev. 00




PRELIMINARY 82C636
4.7  82C636 Absolute Ratings
Parameter Symbol Min. Max, Units
Supply Voltage V. - 7.0 v
Input Voltage v, -05 55 v
Qutput Voltage v, 05 55 v
Qperating Temperature - T, -25° 85° C
Storage Temperature T e -40° 125° C
NOTE: Permanent device damage may occur if Absolute Maximum Ratings are exceeded. Functional operation should be
restricted to the conditions described under Operating Conditions. ' ’
4.8 82636 Operating Conditions
Parameter Symbol Min. Max. Units
Supply Voltage Vo 4795 525 v
Ambient Temperature T, 0° 70° C
4.9  82C636 DC Characteristics
Parameter Symbol Min. Max, Units
Input Low Voltage S - 08 v
Input High Voltage Vi 20 - v
Output Low Voltage A\ - 02 v
Output High Voltage Vo 3.84 A%
Input Low Current I - +10 uh
0<V, <V, 7
Output High-Z Leakage Current | - +10 S uA
O<V, <V
Static Power Supply Current @5V I 15 mA

I, 2nd I -Ouvtput drive capability:

4mA: STDBY*, RESET1* XD7-XD0, NMIIN, X2, OSC32K, PWRF*, MPVCC, 232PWR, MDMPWR,
DISPPWR, ELPWR, BKMMPWR, SCSIPWR, DBUFPWR, KBPWR.*, PI015-PI00, PCUREF*,

DLYO.

Chips and Technologies Inc.
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82C636 ' PRELIMINARY

Power Supply Current I

Mode 12 MHz 16 MHz 20 MHz Units
Min Max Min Max Min Max
Normal - 4.9 - 53 - 56 mA
Sleep mode - 3.8 - 38 . -.. 38 mA
Stand-by - 110 - 170 - 170 0 uA
Note: 1. Power consumption measured using 2 MB of local DRAM and double ROMs.

2. Normal mode measurements made at DOS prompt. )
3. Sleep mode measurements made at DOS prompt and using Chips and chhnology BIOS for LcAPSct and the
smart sleep feature. - :

Chips and Technologies Inc. 4-21 : _ - Rev. 00




PRELIMINARY 82C636

4,10 82C636 AC Characteristics .
(T, = 0°Cto 70°C, V_ = SV £ 5%, C, = 75pF, Speed = 12, 16 and 20MHz)
Sym Description Min. Max. Units
t1 PSW* puise width 22 ms
2 RI* low pulse width 320 ms
3 RI* high pulsc width 320 ms )
4 PSW* to MPVCC,, delay 22 ms
t5 RI* to MPVCC, delay 330 ms
ts MPVCC,, to PF1 PF2 active 8 ms
t7 PF1, PF2 to PG active 2 s
8 STDBY*H to RESET 11. 15 us
t9  RESET1 pulse width 15 us ’
110 PG, 10 STDBY*, 30 us
til1  PSW *to NMIIN, (ON/OFF switch) 20 ms
ti2  PSW_ * to NMIIN, (toggle switch) .20 ms
t13  PFi, PF2, PG active to NMIIN | 30 us
tl4  NMIIN  to MPVCC, KBPWR, DBUFPWR, DISPWR, 2 5
RS232PWR, ELPWR, SCSIPWR, MDMPWR inactive
115 PF1, PF2 active to PWRF*L 30 us
tl6  PCUREF pulse width 500 ns
t17  PCUREF* repetition rate '
- normal refresh DRAM 15 us
- slow refresh DRAM 120 us
t18  KI* input pulse width 07 ns
t19 - VRAMSEL* input pulse width 10 ns
20  KI*, VRAMSEL* 1o ELPWR, DISPWR, DBUFPWR active 60 us
21 IOW* to powers off 60 us
22 DLYO time péfiod i
- normal refresh DRAM 30 us
- slow refresh DRAM 240 us
23 X1 1o OSC32K, : 15 os
24 X1 to OSC3ZK, 15 ns
29 XD setup to IOW* 15 ns
30 XD hold time from Iow= 10 ns
31 XD vaild time from IOR* 40 ns
32 XD invalid time from IOR* 10 ns
133 PIOO0-15 setup time to IOR*, 60 ns
34 PIOOQ-15 hold time from IOR*, 10 ns
NOTES: - Signal names with a subscript of "L" refers to the low going edge and "H" refers to the high going edge.
Chips and Technologies Inc. 422 _ Rev. 0.0




82C636 ~PRELIMINARY

411 82C636 AC Timing Diagrams _ o
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PRELIMINARY 82C636

411 82C636 AC Timing Diagrams (continued)
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