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Bank 3 Registers

Alias 0, FIR ID Version Register (R/O)

This register is used to distinguish the different versions of the FIR.  The value is 00 in the M1543C.

Alias 1, FIR Module Control Register (R/W)
Bit Description
7 IR module type.  This bit will control the type of connected IR module. This bit is a mirror

of bit 7 in index 0xF0h of logical device 5.
6 This bit will reflect the signal on pin IRRXH. This is used for the detection of IR module.
5-0 read as 0

Alias 2, FIR Higher I/O Base Address Register (R/O)
Bit Description
7-0 Reflect the content of index 0x60h of the UART2.

Alias 3, FIR Lower I/O Base Address Register (R/O)
Bit Description
7-3 Reflect the content of index 0x61h of the UART2.
2-0 Reserved.

Alias 4, FIR IRQ Channel Register (R/O)
Bit Description
7-4 Reserved.
3-0 Reflect the content of index 0x70h of the UART2.

Alias 5, FIR DMA Channel Register (R/O)
Bit Description
7-3 Reserved.
2-0 Reflect the content of index 0x74h of the UART2.
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4.4.5  Keyboard Controller
The keyboard controller is a general purpose 8-bit microcontroller.  It is software compatible to the industry standard
keyboard controller 8042AH.  The controller consists of 256 bytes of data memory and 2K bytes of read -only program
memory (ROM).  The ROM may be programmed, during manufacture, according to customer requirements.

Host System Interface
The keyboard controller is interfaced to the host system through a common system interface.  The interface consists of
SA15-0, AEN, SD7-0, IOWJ, IORJ, KIRQ and MIRQ for Keyboard and Mouse interrupts.  The M1543C decodes the
keyboard controller chip-select at 60h and 64h.  Following table shows the register address decoding utilized by the
keyboard controller system interface.

Table 4-24  Summary of Sytem Interface Operations Table
ISA

Address
IOWJ IORJ Operation

0x60 0 1 Data Write Buffer
1 0 Data Read Buffer

0x64 0 1 Command Write Buffer
1 0 Read Status Register

Data Write Buffer
This is an 8 bit write only register.  When written, the C/D status bit of the status register is cleared to zero and the IBF bit is set.

Data Read Buffer
This is an 8 bit read only register. The Keyboard controller will set the OBF to 1 when the data is available. When read by the host, OBF
bit will reset to 0.

Command Write Buffer
This is an 8 bit write only register.  When written, the C/D status bit of the status register is set to one and the IBF bit is set.

Read Status Register
This is an 8 bit read only register and holds status information related to the system interface.
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Hardware Emulated Hotkey

The M1543C also provides a hardware emulation hotkey algorithm for the convenience of waking up the system by
pressing the keyboard. There are three programmable keys for different combination. Each key can be programmed as
valid or not valid.  One of the keys must be programmed as the last pressed key. When the system is down, the
hardware will compare the make code received from the keyboard and generate a low pulse to turn on the power, like
the power-on button on the front panel.



Acer Laboratories Inc. M1543C Preliminary Datasheet

Ver. 1.10, Document Number: 1543DSC2.doc Page 275
cer Laboratories Inc., USA, 1830B Bering Drive, San Jose, CA  95112; Tel: 408-467-7456; Fax:  408-467-7474
www.acerlabs.com

4.4.6 Parallel Port
Parallel Port Interface

The parallel interface is designed to provide all of the
signals and registers needed to communicate using the
IEEE1284 standard.  It includes ISA-compatible and PS/2-
comaptibe modes, EPP mode, and ECP mode.  The
programming of the base address, mode selection, and
function disable for the Parallel Port can be found in
Section 3.
Special circuitry is provided  to protect against damage
that might be caused when the printer is powered.

Compatible Parallel Port

The address decoding of the compatible parallel port
registers utilizing A0 and A1 is shown below.

A1 A0 Port Access
0 0 Data port Read/Write
0 1 Status port Read only
1 0 Control port Read/Write
1 1 NIL Tri-state

Data Port

This is a bidirectional data port that transfers 8-bit data.
The direction is determined by bit 5 in the Control port.  In
extended modes (PS/2-compatible, EPP, and ECP), the bit
5 will determine the data direction in conjunction with the
Read and Write strobes.  In ISA-compatible mode, the
parallel port operates in the output mode only.

Status Port
This register provides status for the signals listed below.  It is
a read only register.  Writing to it is an invalid operation that
has no effect on the Parallel Port.

Bit 0 - Time-out Status
When in EPP mode, this is the time-out status bit.  When
this bit is 0, no time-out.  When this bit is 1, time-out
occurred on EPP cycle (min. 10us).  It is cleared to 0 after
writing a “1” to this register.  When not in EPP mode, this bit
is 0.

Bits 1, 2 - are reserved bits.  During a read of the Status
register, these bits are at low level.

Bit 3 - Printer Error Status
This bit represents the current state of the printer error
signal (ERRORJ).  The printer sets this low when there is a
printer error.  This bit follows the state of the ERRORJ pin.

BIT 4 - Printer Selected Status
This bit presents the current state of the printer select
signal (SLCT).  The printer sets this bit high when it is “On
Line” and selected.  This bit follows the state of the SLCT
pin.
Bit 5 - Paper End Status
This bit represents the current state of the printer end
signal (PE).  The printer sets this bit high when it detects
the end of the paper.  This bit follows the state of the PE
pin.

BIT 6 - Printer Acknowledge Status

This bit represents the current state of the printer
acknowledge signal (ACKJ).  The printer pulses this signal
low after it has received a character and is ready to receive
another one. This bit follows the state of the ACKJ pin.

BIT 7 - Busy Status
This bit represents the current state of the printer busy signal.
The printer sets this bit low when it is busy and cannot accept
another character.  This bit is the complement of the BUSY pin.

Control Port
This register provides all the output signals to control the
printer except for bit 5.

Bit 0 - Strobe Control
This bit directly controls the data strobe signal to the printer via
the STROBJ pin.  This bit is the inverse of the STROBJ pin.

Bit 1 - Autofeed Control
This bit directly controls the automatic feed signal to the
printer via the AUTOFDJ pin.  Setting this bit high causes
the printer to automatically feed after each line is printed.
This bit is the inverse of the AUTOFDJ pin.

Bit 2 - Initiate Control
This bit directly controls the signal to initialize the printer via
the INITJ pin.  Setting this bit to low initializes the printer.  The
INITJ pin follows this bit.

Bit 3 - Printer Selected Input Control
This bit directly controls the select in signal to the printer
via the SLCTINJ pin.  Setting this bit high selects the
printer.  It is the inverse of the SLCTINJ pin.

Bit 4 - Interrupt Request Enable Control
This bit controls the interrupt generated by the ACKJ
signal. Its function changes slightly depending on the
parallel port  mode selected. In the following description,
IRQx indicates the interrupt line allocated by the Parallel
Port
ISA-compatible  and PS/2-compatible  mode
when bit 4=0, IRQx is floated
when bit 4=1, IRQx follows ACKJ transitions.
ECP and EPP mode
when bit 4=0, IRQx is floated.
When bit 4=1, IRQx set active on ACKJ trailing edge
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Bit 5 - Direction Control
Parallel control direction is valid in extended mode only.  In
ISA-compatible mode, the direction is always out
regardless of the state of this bit.  In extended mode, a
logic 0 means that the printer port is in output mode
(forward direction); a logic 1 means that the printer port is
in input mode (reverse direction).

Bits 6 and 7 during a read are at low level, and cannot be
written.

 Enhanced Parallel Port (EPP)
EPP mode provides for greater throughput than compatible
mode by supporting faster transfer time and a mechanism
that allows the host to address peripheral device register
directly.  Faster transfers are achieved by automatically
generating the address and data strobes.  EPP consists of
eight single-byte registers as shown below.  It also
supports two operation modes: EPP1.7 and EPP1.9.
In Legacy mode, EPP is supported for a parallel port
whose base address is 278h or 378h, but not for a parallel
port whose base address is 3BCh.  There are four EPP
transfer operations: address write, address read, data write
and data read.  An EPP transfer operation is composed of
a host read or write cycle and an EPP read or write cycle.

The software must write zero to bits 0,1 and 3 of the

control register before executing EPP cycles, since the
pins controlled by these bits are controlled by hardware
during EPP access.  Once these bits are reset to zero, the
software may issue multiple EPP access cycles.

EPP Operation

When the EPP mode is selected in the configuration
register, the ISA-compatible and PS/2-compatible modes
are also available.  If no EPP read, write or address cycle
is currently running, then the PD7-0 bus is in the
compatible mode and all output signals (STROBJ,
AUTOFDJ, INIT) are as set by the control register and
direction is controlled by the direction bit in the control
register.

In EPP mode, the system timing is closely coupled to the
EPP timing.  For this reason, a watchdog timer is required
to prevent system hang-up.  The timer indicates if more
than 10 usec have elapsed from the start of the EPP cycle
(IORJ or IOWJ asserted) and the IOCHRDY will be
deasserted.  If a time-out condition occurs, the current
EPP cycle is aborted and the time-out condition is
indicated in the bit 0 of status register.

Table 4-25
Name Offset Mode Type Description

Compatible
Data Register

0 SPP/EPP R/W This is the compatible mode data register.

Status Register 1 SPP/EPP R This is the status register.
Control Register 2 SPP/EPP R/W This is the control register.
EPP Address 3 EPP R/W This port is read/write. A write operation to it initiates an EPP

device’s register selection operation.
EPP Data Port 0 4 EPP R/W This is a read/write data port. It used to transfer bits 7-0 in an 8-bit

host bus interface.
EPP Data Port 1 5 EPP R/W This is the second EPP data port. It is used to transfer bits 8 to 15

in a 16-bit host bus interface.
EPP Data Port 2 6 EPP R/W This is the third EPP data port. It is used to transfer bits 16-23 in a

32-bit host bus interface.
EPP Data Port 3 7 EPP R/W This is the fourth EPP data port. It is used to transfer bits 23-31 in

a 32-bit host bus interface.
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EPP mode version 1.7 Timing

SD7-0

WRJ

RDJ

WRITEJ

DSTRBJ or
ASTRBJ

PD7-0

WAITJ

IOCHRDY

The timing for a Write/Read EPP 1.7 operation is shown in timing diagram above
The sequence of operation is :

EPP 1.7 Data/Address Write EPP 1.7 Data/Address Read
1. The host writes a byte to Data (Address) port.
   WRJ goes low to drive data to PD7-0.

1. The host reads a byte from Data (Address) port.
   RDJ goes low to input data from PD7-0.

2. The EPP pulls WRITEJ low to indicate it’s a
write cycle.

2. The EPP keeps WRITEJ high to indicate it’s a read cycle.

3. The EPP pulls DSTRBJ (ASTRBJ) low to
signal that data is valid.

3. The EPP pulls DSTRBJ (ASTRBJ) low to indicate that
peripheral have to start sending data.

4. If WAITJ goes low during the cycle, IOCHRDY
is pulled low.

4. If WAITJ is low during the cycle, IOCHRDY is pulled low.

5. When WAITJ goes high, the EPP pulls
IOCHRDY high and then WRJ will go high

5. When WAITJ goes high, the EPP pulls IOCHRDY high and
then RDJ will go high

6. When WRJ goes high, it pulls WRITEJ &
DSTRBJ (ASTRBJ) high, and then the EPP
can change PD7-0

6. When RDJ goes high, it pulls WRITEJ & DSTRBJ (ASTRBJ)
high, and then the peripheral can tri-state PD7-0
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EPP mode version 1.9 Timing

SD7-0

WRJ

RDJ

WRITEJ

DSTRBJ or
ASTRBJ

PD7-0

WAITJ

IOCHRDY
EPP Write Cycle EPP Read Cycle

The timing for a Write/Read EPP 1.9 operation is shown in timing diagram above
The sequence of Write/Read operation is :

EPP 1.9 Data/Address Write EPP 1.9 Data/Address Read
1. The host writes a byte to Data (Address) port.
   WRJ goes low to drive data to PD7-0.

1. The host reads a byte from Data (Address) port.
   RDJ goes low to input data from PD7-0.

2. IOCHRDY goes low and waits for WAITJ to go
low.

2. IOCHRDY goes low and waits for WAITJ to go low.

3. If WAITJ goes low or already low, the EPP
pulls or keeps WRITEJ low to show being a
write cycle.

3. If WAITJ goes low or already low, the EPP pulls or keeps
WRITEJ high to indicate being a read cycle.

4. The EPP pulls DSTRBJ (ASTRBJ) low to
indicate that data is ready and waits for
WAITJ to go high.

4. The EPP pulls DSTRBJ (ASTRBJ) low to signal the
peripheral to start sending data and waits for WAITJ to go
high.

5. When WAITJ goes high, it pulls IOCHRDY
and DSTRBJ (ASTRBJ) high, and then WRJ
will go high to turn off this cycle.

5. When WAITJ goes high, the EPP pulls IOCHRDY high and
then RDJ will go high

6. When RDJ goes high, it pulls WRITEJ & DSTRBJ(ASTRBJ)
high, and then the peripheral can tri-state PD7-0.
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Extended Capabilities Parallel Port

Introduction

The ECP support includes a 16-byte FIFO that can be
configured for either direction, command/data FIFO tags
(one per byte), a FIFO threshold interrupt for both
directions, FIFO empty and full status bits, automatic
generation of commands and data cycle, and a RLE (run
length encoding) expanding (decompression) as
explained later.
The ECP is enabled through the configuration registers.
Once enabled, its mode is controlled via the bit 7-5 of
ECR register.
The AFIFO, SDFIFO, and TFIFO registers access the
same ECP FIFO. FIFO can be accessed by host DMA
cycles as well as host PIO cycles.
When DMA is configured and enabled (bit 3 of ECR is 1
and bit 2 of ECR is 0), the ECP automatically issues DMA
requests to fill the FIFO (in the forward direction when bit
5 of DCR is 0) or to empty the FIFO (in the reverse
direction when bit 5 of DCR is 1). All DMA transfers are to
or from the FIFO.  The ECP does not assert DMA request
for more than 32 consecutive DMA cycles. The ECP stops
requesting DMA when TC is detected during an ECP DMA
cycle.
Please refer to the document IEEE1284 Extended
Capabilities Port Protocol and ISA Interface Standard for
software operation detail.

Register Description

This section contains the registers used in ECP mode.
The I/O address alignment for this register set is shown
below and the register descriptions are as follows.

DATAR and AFIFO
Modes 000 and 001 (Data Register)
The Data Register latches the contents of the data bus on
the rising edge of the IOWJ input.  The contents of this
register are  buffered and output to the PD7-0.  During a
read operation, PD7-0 is read and output to the host CPU.

Mode 011 (ECP Address/RLE FIFO)
This register provides a channel address or a Run Length
Count to the peripheral, depending on the state of bit 7.
The bytes written to this register are placed in the FIFO
and transmitted over PD7-0 using ECP protocol.  The
peripheral device should interpret bit 6-0 as a channel
address when bit   7=1 and as a run length count when bit
7=0.  The M1543C will assert AUTOFDJ to low to indicate
that the information on PD7-0 which represents a
command (address/RLE). The AUTOFDJ will drive high
when PD7-0 is transferring data.

Status Register (DSR)
Please refer to Section 4.4.6.

Control Register (DCR)
Please refer to Section 4.4.6.  Note that the bit 0 of DCR
is written to 0 in mode 010 and 011 because the STROBJ
signal is controlled by hardware. The bit1 of DCR is
written to 0 in mode 011 also.  Moreover, in modes 010
and 011, the bit 4 of DCR should be set to 0 to stop the
generation of interrupts via ACKJ signal.

SDFIFO (Standard Parallel Port Data FIFO)
Bytes written or DMAed from the system to this FIFO are
transmitted by a hardware handshake to the peripheral
device using the standard parallel port protocol.  Transfers
to the FIFO are byte aligned.  This mode is only defined
for the forward direction.

Table 4-26
Name Address I/O Mode type

(bit 7-5 of ECR)
Function

DATAR Base+000h R/W 000,001 Data register.ggfd
AFIFO Base+000h W 011 ECP address FIFO.
DSR Base+001h R all Status register.
DCR Base+002h R/W all Control register.
SDFIFO Base+400h W 010 Standard Parallel Port

data FIFO.
DFIFO Base+400h R/W 011 ECP data FIFO.
TFIFO Base+400h R/W 110 TEST FIFO.
CNFGA Base+400h R 111 Configuration register A.
CNFGB Base+401h R 111 Configuration register B.
ECR Base+402h R/W all Extended control register.
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DFIFO (ECP Data FIFO)
In the forward direction (bit 5 of DCR is 0), a byte written,
or DMAed, to this register is pushed into the FIFO and
tagged as data.  The data is transmitted by a hardware
handshake to the peripheral device using the ECP parallel
port protocol.
In the backward direction (bit 5 of DCR is 1) the ECP
automatically issues ECP read cycles to fill the FIFO.
Reading this register pops a byte from the FIFO.

TFIFO (Test FIFO Mode)
Data bytes may be read, written or DMAed to or from the
system to this FIFO in any direction.  However the ECP
does not issue an ECP cycle to transfer the data to or
from the device.
The TFIFO will not stall when overwritten or underrun.  If
an attempt is made to write data to a full TFIFO, the new
data is not accepted into the TFIFO.  If an attempt is
made to read data from an empty TFIFO, the last data
byte is re-read again.  Data bytes are always read from
the head of TFIFO regardless of the value of the direction
bit.  For example, if 44h, 33h, 22h is written to the FIFO,
then reading the FIFO will return 44h, 33h, 22h in the
same order as was written.

CNFGA (Configuration Register A)
This register is a read only register.  When read, 10H is
returned.  This indicates to the system that this is an 8-bit
implementation.

CNFGB (Configuration Register B)
Bit 7 - compress
This bit is read only. During a read, it is a low level.  This
means that this chip does not support hardware RLE
compression.  It only supports hardware de-compression.

Bit 6 - IntrValue
Returns the value on the ISA IRQ line.

Bits 5~0 - These bits reflect the IRQ and DRQ selected by
the configuration register.

IRQ
selected

Config.Reg. B
Bits 5: 3

DMA
selected

Config.Reg. B
Bits 2: 0

14 110 3 011
13 101 2 010
11 100 1 001
10 011 Others 000
9 010
7 001
5 111
Others 000

ECR (Extended Control Register)
This register controls the extended ECP parallel port
functions.

Bits 7, 6, 5
These bits are Read/Write and select the operation mode
000: ISA-compatible mode. Write cycles are performed
under software control. The FIFO is reset.
001: PS/2-compatible mode. Read and write cycles are
performed under software control. The FIFO is reset.
010: ISA-compatible FIFO mode. Write cycles are
performed under hardware control (STROBJ is controlled
by hardware). Bit 5 of DCR is forced to 0 internally and
PD7-0 are driven.
011: ECP mode. The FIFO direction is controlled by bit 5
of DCR. Read and write cycles to the device are
performed under hardware control (STROBJ and
AUTOFDJ are controlled by hardware).
100: EPP mode.  In this mode, EPP is selected if the
Parallel Port mode select bits in the configuration register
are set to 011 (EPP1.9) or 111 (EPP1.7).
101: Reserved.
110: FIFO test mode. The FIFO is accessible via the
TFIFO register.  The ECP does not issue ECP cycles to
fill/empty the FIFO.
111: Configuration mode. The CNFGA and CNFGB
registers are accessible in this mode.

Bit 4 - ECP ERRORJ interrupt mask bit.
When this bit is 0, an interrupt is generated on the high-to-
low edge of ERRORJ signal.  The ERRORJ signal is used
by the peripheral device to request a reverse transfer.  An
interrupt is also generated when ERRORJ is asserted
while this bit is changed from 1 to 0.  This prevents the
loss of an interrupt between ECR read and ECR write.
When this bit is 1, no interrupt is generated.

Bit 3 - ECP DMA enable bit
1:  Enable DMA (DMA starts when bit 2 of ECR is 0).
0:  Disable DMA unconditionally.

BIT 2 - ECP service interrupt mask/status bit.
When this bit is written to 0 and one of the three interrupt
events occur, an interrupt is generated and this bit is set
to 1 by hardware.
1)  Bit 3 of ECR is 1 and TC is reached during DMA.
2)  Bit 3 of ECR is 0 and bit 5 of DCR is 0 (forward

direction) and there are free bytes in the FIFO which
are equal or greater than the threshold value. A
threshold value of 0 means the interrupt is generated
when FIFO is empty.
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3)  Bit 3 of ECR is 0 and bit 5 of DCR is 1 (reverse
direction) and there are valid bytes in the FIFO which
are equal or greater than the threshold value.  A
threshold value of 0 means the interrupt is generated
when FIFO is full.

When this bit is written to 1, DMA and the above three
interrupts are disabled.  Writing 1 to this bit does not
cause an interrupt.

Bit 1 - FIFO full bit (read only)
1: The FIFO is full.
0: The FIFO has at least 1 free byte.

Bit 0 FIFO empty bit (read only)
1: The FIFO is empty.
0: The FIFO contains at least 1 byte of data.

 ISA-compatible and PS/2-compatible Modes (mode
000 and 001)

The software generates cycles by modifying the DCR
register and reading the DSR register.  The negotiation
phase in the ECP mode are also performed in these
modes.

 ISA-compatible FIFO mode (mode 010)

The ISA-compatible mode uses the same signaling
protocol on the parallel port interface as the ISA-
compatible mode. However, there are two major
operational differences.  First data is written to a 16-byte
FIFO via SDFIFO location.  The FIFO empty and full bits
in the ECR provide FIFO status.  In addition, DMA can be
used to transfer data to the FIFO by enabling this feature
in the ECR.  Second, the data is transferred to the
peripheral using an automatic hardware handshake.  This
handshake emulates the standard ISA-compatible style
software generated handshake.  In this mode, the
monitoring of ACKJ signal is not required. Interrupts are

enabled and reported via the ECR (bit 2). The generation
of interrupts is based on the state of the FIFO and not
individual transfers (using ACKJ) as is in the standard
ISA-compatible mode.

ECP mode (mode 011)

In ECP mode, both data and commands (address/RLE)
are transferred using the FIFO.  This information can be
either written or read from the FIFO using DMA or non-
DMA ISA bus transfers.  The parallel port interface
transfers use an automatic handshake protocol.  The host
controls the transfer direction by programming the
direction bit in the DCR.
When the host is writing to the device (forward direction),
STROBJ and BUSY provide the automatic handshake for
transfer on the parallel port interface.  AUTOFDJ indicates
whether PD7-0 contain data (AUTOFDJ is high) or a
command (AUTOFDJ is low).  For commands, the host
writes to the AFIFO and for data the host writes to the
DFIFO.
When the host is reading from the device (reverse
direction), AUTOFDJ and ACKJ provide the automatic
handshake for transfer on the parallel port interface.
Data/commands from the device are placed in the DFIFO
using this handshake.  In this case, BUSY indicates
whether PD7-0 contain data (BUSY is high) or a
command (BUSY is low).

Test Mode (mode 111)

This mode is for testing the FIFO in PIO and DMA cycles.
Both read and write operations are supported, regardless
of the direction bit.  It can be used to measure the host to
ECP cycle throughput, usually with DMA cycles.  This
mode can also be used to check the FIFO depth and its
interrupt threshold, usually with PIO cycles.
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Section 5 : Power Management Unit Programming Guide

There are two important parts in Power Management Unit of the M1543C.  They are Legacy Power Management Unit
(Implemented in M7101) and  Advanced Configuration and Power Interface Specification (abbreviated as ACPI). BIOS or
Software can control Power Management through the legacy power management unit or ACPI. The details of both are
listed below.

5.1 Legacy Power Management Unit (Implemented in M7101)

A. Top View.
B. Timers.
C. Event Configuration.
D. External Switches.
E. Clock Control.
F. General Purpose Input/Output.
G. SMI control.
H. Others.

A. Top View.
The Legacy Power Management Unit based on the default functions of M1533, supports all the requirements for the
desktop.  It can be divided into several parts:
When talking about the traditional power management, as it is familiar to every one, the SMI or SMM.  It is the major
method of how the BIOS communicates with the hardware.   The SMI sources are all included in Configuration Space of
M7101 Register Index 40h-53h. There are two idle timer timeout SMIs (Standby timer and Global Display timer), one APM
timer timeout SMIs, IO traps, external switches SMIs and general purpose switch SMIs.  The configuration of all timers are
at in Configuration Space of M7101 Register Index 54h-5Dh. The Standby timer is defined in Index 54h, APM timer A is
defined in Index 55h, and Global Display timer is defined in Index 59h. The monitored events of the timers and the IO
traps are set in Configuration Space of M7101 Register Index 60h-73h.  Index 74h is the status bit that indicates which
event resets the Standby  timer when system is in Standby State.  Index 75h-76h configures the busy condition of the PCI
bus.  The External Switches' event is configured at Index 80h-82h and 8Ch-8Eh.  Furthermore, the programmable
monitored IO/Memory range can be set at Index 94h-97h (Memory Group A) and A4h-A5h (I/O Group C).
Besides the SMI sources and the monitored events, CPU clock control is also an important method for power saving.  The
M1543C supports Pentium and Pentium II clock controls.  It can transfer the Pentium CPU into STPGNT or STPCLK
states, and transfer Pentium II CPU into STPGNT or SLEEP or Deep SLEEP states.   Also the system clock controls such
as clock throttling function are also supported.  Most of all, the Auto Thermal throttling can be enabled to prevent system
overheat.  All of the this control is implemented in M7101 Registers Index 78h-7Ch.  Note that some configuration
registers of throttling are set at Index 10h-13h of ACPI IO space. Some other functions, such as Speaker control, etc., are
set at Index B2h-BEh. Most important of all is the Suspend states supported.  There are three states supported by the
M1543C, named as the Power On Suspend, Suspend to DRAM and Suspend to Disk.  An overview of design for suspend
is introduced at ACPI. The details of how to design the hardware or program the registers are described below.

B. Timers.
There are three timers implemented in the M1543C:
a. Standby timer and System state.
There are two states, ON & STANDBY, implemented in this chip.  The transition between both is determined by Standby
timer and what events it monitors.  The monitored events can be selected at Index 60h-63h and the Standby timer can
be programmed at Index 54h.  For example, assume Standby timer is programmed as 27 minutes and the monitored
events as 01h.  Then the timer begins to count immediately after being programmed.  If there is any Primary HDD
access (the enabled monitored event in Index 63h-60h bit 0) detected before timeout (27 minutes), the timer will be
reset and recount again.  Otherwise, if it is timeout (after pass 27 minutes) because no monitored event (Primary HDD
access) occurs, it will stop the timer, the system will transfer to STANDBY state, and the system state defined in Index
B2h bit 0 will be set to 1.  At the same time, the Standby timeout SMI is generated.  BIOS or software can ultilize this
SMI to enter Standby system state defined by system designer. If there is an event detected in STANDBY state
(Primary HDD access), the timer will be reset to count again and a STANDBY to ON SMI will be generated.  As soon as
the SMI is generated, system will transfer to ON state, and the system state defined in Index B2h bit 0 will be reset as 0.
By the way, system states can be changed by reading or writing Index B2h bit0.
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b. Display timer.
This timer is similar to the Standby timer except that it has no relation with the System state.  If there is an enabled
Display access event detected, the timer will be reset immediately no matter what state it is in.  The only difference is
that the Display timeout SMI is generated when no monitored events are detected and the timer is timeout. And Display
Activity SMI is generated when there is an event detected after timeout.  The timer can be configured at Index 59h and
the monitored events are defined at Index 64h-65h.
Note : All of the monitored events monitored by the idle timers are masked when Index C8h is set.

c. APM timers.
There is an APM timer that can be used for Advanced Power Management. It has two modes: When Index 55h bit6='0',
the timer will generate an SMI when timeout and then stop until it is written again. The operation mode is called Normal
mode. When Index 55h bit6='1', the timer would reset to count again when it is timeout and a SMI is generated. This
operation mode is called Repeat mode. The timer can be programmed at Index 55h.

List of timers :  a. Standby timer (PMU cfg.54h)    b. Display timer (PMU cfg.59h)    c. APM timer A (PMU cfg.55h)

C. Event Configuration.
There are more than twenty events that should be configured before use.  Listed below are those devices events.
Besides, some devices can monitor another GPI pin as an input event.  Please refer to Index 72h-73h for Vedio, Audio,
and Primary HDD.

a. Primary Channel HDD (Index 63h-60h bit0 for Standby Timer, and Index 65h-64h bit0 for Display Timer).
This event monitors 01F0h-01F7h and 3F6h, optionally defined in Index D9h-D8h bit7.  When internal IDE is enabled,
any IO cycle decoded as M5229 Primary HDD cycle would be monitored, too.  Besides, Primary Channel IDE DMA
Channel DMA request PIDE_DRQ can be enabled/disabled as the monitored event through Index 6Ch bit0 setting.

b. Secondary Channel HDD (Index 63h-60h bit1 for Standby Timer, and Index 65h-64h bit1 for Display Timer).
This event monitors 0170h-0177h and 376h, optionally defined in Index D9h-D8h bit7.  When internal IDE is enabled,
any IO cycle decoded as M5229 Secondary HDD cycle would be monitored, too.  Besides, Secondary Channel IDE
DMA Channel DMA request SIDE_DRQ can be enabled/disabled as the monitored event through Index 6Ch bit1
setting.

c. Audio (Index 63h-60h bit2 for Standby Timer, and Index 65h-64h bit2 for Display Timer).
The audio access is decided by monitoring accesses to MIDI, SoundB, MS_Sound, ADLIB and GAME ports which are
selected at Index 6Fh-6Ch bits[15:2].  Besides, which DRQ is monitored or not is decided at Index 6Fh-6Ch bits[21:16].

d. Video (Index 63h-60h bit3 for Standby Timer, and Index 65h-64h bit3 for Display Timer).
There are two sources of Video Events, including Memory access A0000-BFFFF enabled by M7101 Register Index
6Fh-6Ch bit[23], and Graphic I/O(3B0h-3DFh) enabled by M7101 Register Index 6Fh-6Ch bit[25].

e. FDD (Index 63h-60h bit4 for Standby Timer, and Index 65h-64h bit4 for Display Timer).
The default monitor range of FDD Event is 3F0h-3F7h.  It can be changed to 370h-377h by writing a '1' to Index 68h
bit0.  Besides, whether DRQ2 would be monitored is decided at Index 6Fh-6Ch bit[26].

f. Serial IO (Index 63h-60h bit5 for Standby Timer, and Index 65h-64h bit5 for Display Timer).
There are eight COM ports to be monitored at most.  They can be enabled/disabled individually at Index 70h bits[7:0].

g. Keyboard (Index 63h-60h bit6 for Standby Timer, and Index 65h-64h bit6 for Display Timer).
IO access ports 060h and 064h will generate Keyboard Event.  Moreover, IRQ[1] or IRQ[12] can be monitored by
enabling Index 6Fh-6Ch bits[28:27]. And Index D9h-D8h bit[4] can change IRQ[1], IRQ[12] source to become KBCLK,
and MSCLK if internal KB/Mouse controller has been disabled.

h. Parallel IO (Index 63h-60h bit7 for Standby Timer, and Index 65h-64h bit7 for Display Timer).
Parallel IO Event monitors D8-D11 of Index 71h-70h bits[11:8].  Note that only one of DRQ0, DRQ1 and DRQ3 can be
selected to monitor.  It is selected Index 68h bits[2:1].

i. RTC (Index 63h-60h bit8 for Standby Timer).
RTC event monitors pin IRQ8J. If IRQ8J goes from high to low, the falling edge will trigger an event.
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j. Modem Ring In (Index 63h-60h bit9 for Standby Timer).
Modem Ring In event monitors pin RI. If RI goes from low to high for the programmed count defined in Index B7h
bits[3:0], the final rising edge will trigger an event. Writing a '1' to M7101 Register Index 90h bit2 can change RI to
become active low, which means the final programmed falling edge will trigger an event.

k. Memory Group Range (Index 63h-60h bit12 for Standby Timer, and Index 65h-64h bit8 for Display Timer).
There is one Programmable Monitored Memory ranges, Memory Group A, programmable at Index 97h-94h.  An
example of how to program Memory Group A is shown below:  Now, suppose there is a device that occupies memory
range from 012340000h to 01235FFFFh.  Since bits[31:14] of Index 97h-94h are the address bits of A[31:14], it must be
programmed as 0001_0010_0011_010X_XXb where 'X' means "don't care".  Because bits[13:4] are the masks of
address bits A[23:14], it must be programmed as 00_0000_0111b.  As a result, the written value is 012340070h.

l. I/O Group Range (Index 63h-60h bit16 for Standby Timer, and Index 65h-64h bit12 for Display Timer).
There is one Programmable Monitored IO Range, I/O Group C, that can be configured to monitor two programmed
range:  I/O ports 062h and 066h enabled by Index 71h-70h bit12, and I/O Group Range C enabled by Index 71h-70h
bit13.  An example of how to program I/O Group C is shown below.  Programmer can follow the steps.  Suppose IO
range 01230h-01237h is to be monitored.  If Index A5h-A4h bits[15:2] are the address bits of A[15:2], then it must be
programmed as 0001_0010_ 0011_0Xb.  Because bits[1:0] are the masks of address bits A[3:2], it must be
programmed as 01b.  As a result, the written value is 01231h.

m. USB (Index 63h-60h bit20 for Standby Timer).
USB Event is generated when there is a device plugged in/out or the USB bus is busy. It is notified by internal USB
block.

n. PWRBTNJ (Index 63h-60h bit21 for Standby Timer).
Power Button Event is generated from the falling/rising edge defined by Index 90h bit0. Or, it can change to become
level trigger by setting Index 90h bit3 to 1. Press PWRBTNJ over 4 seconds will force the hardware to Soff-Off mode. It
is called Power Button Override function, and can be disabled by setting Index B4h bit2 to 1.

o. IRQ[0] (Index 63h-60h bit22 for Standby Timer).
IRQ0 is system timer interrupt. When it goes from low to high, an event will be triggerred.

p. IRQ[1] or IRQ[12] (Index 63h-60h bit23 for Standby Timer).
IRQ[1] or IRQ[12] come from internal 8259. When each one goes from low to high, an event will be trogger. And Index
D9h-D8h bit[4] can change IRQ[1], IRQ[12] source to become KBCLK, and MSCLK if internal KB/Mouse controller has
been disabled.

q. IRQ[3-7], IRQ[9-15], NMI, INIT, or SMIJ Asserted (Index 63h-60h bit24 for Standby Timer).
When IRQ[3-7], IRQ[9-15], NMI, INT, or SMI is asserted, an event will be triggerred.

r. PCI_REQJ, or PHOLDJ Asserted (Index 63h-60h bit25 for Standby Timer).
When PCI_REQJ, or PHOLDJ is asserted, an event will be triggerred. PCI_REQJ is coming from North Bridge to
indicate there is a PCI master request is on the way. PHOLDJ is asserted when there is an internal master is on the
way, it maybe IDE, USB, DMA, or ISA master.

s. BUS_ACT.
BUS_ACT event is active when the PCI bus is busy.  How frequent the PCI access can be defined is indicated in Index
76h-75h.  Suppose Index 75h is written as 80h (=128 in decimal) and Index 76h bits[5:0] as 10h (=16 in decimal).  Index
76h bit6 must set to 1 to enable BUS_ACT circuit.  Then the M1543C starts to count number of TRDYJs in every period
of 128 PCICLKs.  If it is more than 16 TRDYJs in the period, a BUS_ACT Event will be generated.
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The following table shows the event and corresponding register summary:
Event Corresponding Register
Primary Driver IO access Bit7 of Index D9h-D8h

Enable/Disable of internal IDE Controller
Primary HDD event Primary Driver IO access

Bit0 of Index 6Fh-6Ch
Bit0 of Index 73h-72h.

Secondary Driver IO access Bit7 of Index D9h-D8h
Enable/Disable of internal IDE Controller

Secondary HDD event Secondary Driver IO access
Bit1 of Index 6Fh-6Ch

Audio IO access Bits[15:2] of Index 6Fh-6Ch
Audio event Audio IO access

Bits[21:16] of Index 6Fh-6Ch
Bit2 of Index 73h-72h

Video IO access Bit25 of Index 6Fh-6Ch (I/O Ports 3B0h-3DFh)
Video Event Video I/O access

Bits23 of Index 6Fh-6Ch
Bit3 of Index 73h-72h

Floppy IO access Bit0 of Index 68h
Floppy Event Floppy IO access

Bit26 of Index 6Fh-6Ch
Serial IO access Bits[7:0] of Index 71h-70h
Serial Event Serial IO access
Keyboard IO access Any access to IO port 60h, 64h
Keyboard Event Keyboard IO access.

Bits[28:27] of Index 6Fh-6Ch
Parallel IO access Bits[10:8] of Index 71h-70h
Parallel IO event Parallel IO access

Bit11 of Index 71h-70h
Bits[2:1] of Index 68h

IO group C IO access/ IOGP C event Index A5h-A4h
Bits[13:12] of Index 71h-70h

Memory group A event Index 97h -94h
RTC event IRQ8J asserted
Ring IN event Count number of Ring IN until matching Index B7h

bis[3:0]
USB Internal USB controller
Power Button PWRBTNJ pin activity

Bit0 of Index 90h
Bit3 of Index 90h

IRQ0 System Timer Interrupt
IRQ1 or IRQ12 IRQ1 or IRQ12 activity

Bit4 of Index D9h-D8h
IRQ3-7, IRQ9-15, NMI, INIT, or SMIJ Pins activity
PCI_REQJ, or PHOLDJ Pin asserted
BUS_ACT event Index 76h-75h
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D. External Switches.
There are 2 specified External Switches (THRMJ and DOCKJ) because ACPWR is used as a hardware setting pin to
select AT/ATX mode.  For the specified External Switches, they can be programmed to be sensed by
rising/falling/debounce at Index 82h-80h and 8Eh-8Ch.  Moreover, some specified switches are used not only to generate
SMI, but also for some other functions.  For example, THRMJ pin can be used as auto thermal throttle as described in the
following section.  In general, when rising (falling) is enabled and is sensed, then an SMI will be generated to inform CPU.
When debounce circuit is enabled, the debounce clock of all switches can be selected at Index B4h bits[6:4].

E. Clock Control.
Before using any function of Clock Control, the Clock Control should be enabled first at Bit9 of Index 13h-10h in ACPI IO
space.  Every function is influenced by the Break Events selected at Index 7Ch of M7101 configuration space.  Followings
are the Clock Control Functions supported by the M1543C.

a. Normal Throttle.
In addition to the Clock Control Enable described above, the Duty cycle (bits[3:1] of Index 13h-10h in ACPI IO space)
should be configured in advance and then set Throttle Enable bit (bit4 of Index 13h-10h in ACPI IO space) to start
Normal Throttle.  When it is enabled, the STPCLKJ deasserted and asserted periodically with 32us/128us/512us/2ms
period selected in Index5Bh bit7 & bit5.  The Break Events will deassert STPCLKJ immediately and reset the high/low
timer through Index 5Bh bit6 & bit3 control.  That is, STPCLKJ would start throttling again if there is no Break Event for
a period of time.  Disabling the Throttle Enable bit can stop this function.

b. Auto Thermal Throttle.
It must be done first to program the Duty Cycle of Index 13h-10h bits[3:1] of ACPI IO space and set bit4 of Index 7Bh of
M7101 configure space to Enable the Auto Thermal Throttle.  When it is enabled and THRMJ has asserted for 2
seconds (active level is defined in Index 7Bh bit5), clock throttling is started.  The Break Events will deassert STPCLKJ
immediately and reset the high/low timer through Index 5Bh bit6 & bit3 control, too.  Throttling is disabled immediately
when THRMJ has been deasserted or this feature is disabled.

c. STPGNT (For Pentium CPU).
Before using STPGNT function, the bit0 of Index 7Bh of M7101 Configuration Space should be selected first, and bit1 of
Index 7Bh must be reset as 0 to select Pentium CPU.  If STPGNT green mode is demanded, bit3 of Index 7Bh should
be set to '0' to select STPGNT.  Then, READ I/O port address B2h for Soft STPCLK or READ Index 14h of ACPI I/O
space for Processor Level 2 will force CPU entering into the STPGNT state by asserting STPCLKJ. At this system state,
CPU_STPJ will not be asserted to stop CPUCLK. Besides, ZZ is used to force L2 cache into Powerdown mode enabled
by bit0 of Index 7Bh.  STPCLKJ will be deasserted when any Break Event occurs defined in M7101 Register Index 7Ch.
By the way, Soft STPCLK or READ LVL2 will cause the same result.

d. STPCLK (For Pentium CPU).
Before using STPCLK function, the bit0 of index 7Bh of M7101 Configure Space should be selected first, and bit1 of
Index 7Bh must be reset as 0 to select Pentium CPU..  If STPCLK green mode is demanded, bit3 of Index 7Bh should
be set to '1' to select STPCLK.  Then, READ I/O port address B2h for Soft STPCLK or READ Index 15h of ACPI I/O
space for Processor Level 3 both will force CPU entering into the STPCLK state by asserting STPCLKJ, and
CPU_STPJ to stop CPUCLK.  They will be deasserted when any Break Event occurs.  By the way, Soft STPCLK or
READ LVL3 will cause the same result.
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e. SLEEP (For Pentium II CPU).
Before using SLEEP function, the bit0 of Index 7Bh of M7101 Configuration Space should be selected first, and bit1 of
Index 7Bh must be set to 1 to select Pentium II CPU.  If SLEEP green mode is demanded, bit3 of Index 7Bh and bit0 of
Index 7Ah should be set to '01' to select SLEEP function.  Then, READ I/O port address B2h for Soft STPCLK, or READ
Index 14h of ACPI I/O space for Processor Level 2 with setting M7101 Register Index 7Bh bit6 to 1, or READ Index 15h
of ACPI I/O space for Processor Level 3 with resetting M7101 Register Index 7Bh bit7 as 0,  will force CPU entering into
the SLEEP state by asserting STPCLKJ, and SLEEPJ. At this system state, CPU_STPJ will not be asserted to stop
CPUCLK. Besides, ZZ is used to force L2 cache into Powerdown mode enabled by bit0 of Index 7Bh.  STPCLKJ will be
deasserted when any Break Event occurs defined in Index 7Ch.

f. STPGNT (For Pentium II CPU).
Before using STPGNT function, the bit0 of Index 7Bh of M7101 Configuration Space should be selected first, and bit1 of
Index 7Bh must be set to 1 to select Pentium II CPU.  If STPGNT green mode is demanded, bit3 of Index 7Bh and bit0
of Index 7Ah should be set to '00' to select STPGNT function.  Then, READ I/O port address B2h for Soft STPCLK, or
READ Index 14h of ACPI I/O space for Processor Level 2 with resetting M7101 Register Index 7Bh bit6 as 0, will force
CPU entering into the STPGNT state by asserting STPCLKJ. At this system state, CPU_STPJ will not be asserted to
stop CPUCLK. Besides, ZZ is used to force L2 cache into Powerdown mode enabled by bit0 of Index 7Bh.  STPCLKJ
will be deasserted when any Break Event occurs defined in Index 7Ch.

g. DEEP SLEEP (For Pentium II CPU).
Before using STPGNT function, the bit0 of Index 7Bh of M7101 Configuration Space should be selected first, and bit1 of
Index 7Bh must be set to 1 to select Pentium II CPU.  If STPGNT green mode is demanded, bit3 of Index 7Bh and bit0
of Index 7Ah should be set to '10' to select DEEP SLEEP function.  Then, READ I/O port address B2h for Soft STPCLK,
or READ Index 14h of ACPI I/O space for Processor Level 2 with setting M7101 Register Index 7Bh bit7 to 1, will force
CPU entering into the DEEP SLEEP state by asserting STPCLKJ, SLEEPJ, and CPU_STPJ. At this system state,
CPU_STPJ will be asserted to stop CPUCLK. Besides, ZZ is used to force L2 cache into Powerdown mode enabled by
bit0 of Index 7Bh.  STPCLKJ will be deasserted when any Break Event occurs defined in Index 7Ch.
Note  : Bits[5:3] of Index 79h-78h are the CPU PLL time when CPU transfers from STPCLK state to STPGNT state.
Also, Please refer to the tables after M7101 Register Index 7Bh for more detail information.

F. General Purpose Input/Output.
There are 11 General Purpose Output pins, 6 General Purpose Input pins, 8 General Purpose IO pins, 16 extended GPIs,
and 16 extended GPOs . Please refer to section 2.7 for more detail information. As most of these pins are multi-function
pins, they must be enabled by programming Index 59h-5Bh of configuration space of device M1543C (not PMU) and Index
C6h of configuration space of PMU device.

a. GPI.           The input status of GPI pins can be read from Index C5h-C4h.
b. GPO.            The output level of GPO pins can be programmed at Index C3h-C0h.
c. GPIO[7:0].
      1. Programming the directions of GPIO[7:0] at Index 7Dh.
      2. Programming the output level of GPIOx at Index 7Eh, if they are configured as outputs.

3.  Read the status of GPIOx at Index 7Fh, if they are configured as inputs.
 d. EGPI[15:0].       The input status of GPI pins can be read from Index BBh-BAh.
e. EGPO[15:0].       The output level of GPO pins can be programmed at Index B9h-B8h.
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G. SMI control.
a. ACPI mode/M7101 mode.
When set as ACPI mode, the status bit of any event is set as soon as the event occurs, no matter whether its

corresponding  enable/disable bit is set or not.  As M7101 mode, the status bit is set  if and only if both event occurs
and the enable/disable bit is set.   The mode is selected by setting Index 77h bit7.

b. Soft SMI.
Write I/O port address B1h will generate a Soft SMI.  It can be delayed to generate Soft SMI if bit2 of Index 77h is set.
c. Read/Write clear SMI.
When set as Read Clear SMI, all status port in configure space are cleared when it is read by software.  As Write Clear

SMI, writing a '1' to the corresponding status bit can clear it. It is selected by setting Index 77h bit4.
d. Delayed SMI.
SMI will be generated after a period of time when an SMI source is generated.  Moreover, the SMI will be delayed again

if there is any event monitored by Standby timer occurs.  Only when no event occurs during that period of time, then
SMI is generated. The sequence to delay SMI will be:

      1. Select Delayed time at bits[1:0] of Index 77h.
2.  Enable/Disable delayed SMI at bit2 of Index 77h for Soft SMI and bit2 & bit0 of Index D8h for ACPWR, THRMJ,

and DOCKJ.
e.  SMI sources

1. 3 timeout timers * 6. Bus Master Active * 9. Serial IRQ SMI*
2. Power button press 7. SMBus SMI * 10. Thermal override (>2sec)
3. RTC alarm 8. I/O access (1st , 2nd HDD,

Audio, Video, floppy, serial,
parallel,

11. THRMJ, DOCKJ, ACPWR input
switch pins assert

4. Software SMI * keyboard, IO group C 12. USB activity(Plug in/out or active
device)

5. USB bus SMI *
* - Pure SMI source

H. Others.
a. Write Beep function.
      1. Enable bit6 of Index B3h.
      2. Select Beep latency time at bits[5:4] of Index B3h.
      3. Write Index CAh to generate Beeps.  Maximum of 3 writings are allowed at one time.
b. Periodical Beep function.
      1. Enable bit6 of Index B3h.
      2. Select Beep period at bits[1:0] of Index B3h.
      3. Select Beep latency time at bits[3:2] of Index B3h.

 Note :  As soon as bits[3:2] of Index B3h are not "00", the Periodical Beep function is enabled and the first beep
begins to beep.

c. LED control.
  Two LED output controls are supported.
      1. SPLED and SQWO.  Programmed at Index B5h.
d.  AT/ATX mode select
 The ACPWR input pin pull ‘low’ to select legacy AT mode, pull “high” to select ATX mode.  In ATX mode, the system

enters soft-off state.  User can use power button (PWRBTNJ) to power on system.
e.  Supports PCI PMEJ pin (use DOCKJ pin)
 Select DOCKJ pin to level trigger (offset 0x90h bit 1 = ‘1’)
f.  Power Control Connection
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* If the system does not support S3 state, the power switch can be removed.
g. Clock Control Connection

     CPU_STPJ

M1543C     PCI_STPJ

CPUSTPJ

Clock
PCISTPJ

Generator
*PWR_DOWNJ

* If the system must stop all clocks in S1 state, the PCI_STPJ can connect to PWR_DOWNJ pin of  clock generator.
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5.2 Advanced Configuration and Power Interface Specification .

A. Top View.
B. Power Management Timer.
C. SCI(SMI) Sources.
D. Suspend Modes.
E. Clock Control.
F. Resume Events.
G. Global Lock.
H. Point for Attention.

A. Top View.
The M1543C supports the ACPI (ver. 1.0) specification, includes the SCI interrupt, 24/32bit Power Management Timer,
System Suspend modes, CPU Power saving modes and ACPI I/O Registers.

B. Power Management Timer.
The M1543C supports a 24-bit or 32-bit (Selected by M7101 Register Index BDh bit2) fixed rate free running count-up
Power Management Timer.  The ACPI uses the read-only port (ACPI Index 0Bh-08h, 32bit) to read the current value of the
timer.  To allow software to extend the number of bits in the timer, the Status bit (ACPI Index 00h bit0) is set at any time
the bit-22 or bit-30 of the timer goes from HIGH to LOW.  If the Enable bit (ACPI Index 02h bit0) is set, then the timer
generates a system control interrupt (SCI).

C. SCI(SMI) Sources.
Source Status Reg Enable Reg Interrupt
Power Management Timer ACPI Index 00h bit0 ACPI Index 02h bit0 SCI
BIOS Release ACPI Index 00h bit5 ACPI Index 02h bit5 SCI
Power Button ACPI Index 01h bit0 ACPI Index 03h bit0 SCI/SMI
RTC alarm ACPI Index 01h bit2 ACPI Index 03h bit2 SCI/SMI
Thermal Control ACPI Index 18h bit0 ACPI Index 1Ah bit0 SCI/SMI
Thermal Override ACPI Index 18h bit1 ACPI Index 1Ah bit1 SCI/SMI

(THRMJ assert > 2sec)
USB Event ACPI Index 18h bit2 ACPI Index 1Ah bit2 SCI/SMI
Docking ACPI Index 19h bit0 ACPI Index 1Bh bit0 SCI/SMI
AC Adapter ACPI Index 19h bit2 ACPI Index 1Bh bit2 SCI/SMI
Ring ACPI Index 19h bit3 ACPI Index 1Bh bit3 SCI/SMI
ACPI Release ACPI Index 1Ch bit0 ACPI Index 1Eh bit0 SMI
Some sources can be enabled to generate the ACPI interrupt, SCI or an SMI.  (SCI_EN, Index 04h bit0)
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D. Suspend Modes.
   The M1543C supports five types of system suspend modes.
   1)S0: Working
   2)S1: Sleeping(Sleeping with Processor Context Maintained)

 .CPU enters the STOP CLOCK state (using STPCLKJ, CPU_STPJ)
 .SRAM Power Saving Mode (using ZZ, M7101 Register Index 7Bh bit0)
 .Pentium II Sleep Mode (using SLEEPJ, M7101 Register Index 7Bh bit1, Hardware Setting)

         .Inform North Bridge to switch to Suspend Refresh mode (using SUSTAT1J)
 .PAD enters Power Saving Mode

         .Stop Clock Run Option:
     .Stop ISP PCICLK (M1543C Register Index 5Eh bit5)
     .Stop ISP DMACLK (M1543C Register Index 5Eh bit6)
     .Stop USB PCICLK (M1543C Register Index 5Eh bit7)
     .Stop 119 KHz clock of M8254 and cold reset counter clock (M1543C Register Index 5Fh bit4)
     .Stop All AT clocks, including SYSCLK and KB CLK (M1543C Register Index 5Fh bit5)
     .Stop Internal Keyboard clock (M1543C Register Index 5Fh bit6)
     .Stop SYSCLK (M1543C Register Index 5Fh bit7)

   3)S3: Suspend To DRAM (Sleeping with Processor Context Lost)
         .Inform North Bridge to switch to Suspend Refresh mode (using SUSTAT1J)
         .All Power Off except Resume Block
         .Stop the M1543C PCICLK (using OFF_PWR1)
         .Stop the M1543C OSC14M (using OFF_PWR1)

 .Run the M1543C CLK32O (As the base clock for DRAM Suspend Refresh)
 .Run the M1543C CLK32I

   4)S4: Suspend To DISK(Non_volatile storage)
         .All Power Off except Resume Block
         .Stop the M1543C PCICLK (using OFF_PWR1)
         .Stop the M1543C OSC14M (using OFF_PWR1)

 .Stop the M1543C CLK32O
 .Run the M1543C CLK32I

   5)S5: Soft Off
        .The same as S4
Using CPU_STPJ to control clock generator to stop CPU clock and M1531 host clock
Using PCI_STPJ to control clock generator to stop PCI slots clock and M1531 PCI clock
Using OFF_PWR1 to control power plane to stop M1531, M1533 off-power and on-board devices except RAM power
regions
Using OFF_PWR2 to control power plane to stop M1531 total power, M1533 off-power  and on-board devices power
regions.

   How to enter S1 state :
         .Set CLK_EN='1' (ACPI Index 11h bit1)

 .Program the time of Switch Normal to Suspend Refresh
  (PG_78_D6-8,suggest 128 us)
 .Program the stable time of Clock Generator PLL, when system is from S1 to S0
  (PG_78_D0-2,suggest 1 ms)
 .Program the stable time of CPU PLL, when system is from S1 to S0
  (PG_78_D3-5,suggest 4 ms)
 .Program the time of Switch Suspend to Normal Refresh
  (PG_78_D9-11,suggest 128 us)

         .Set SLP_EN='1', SLP_TYP="011" (ACPI Index 05h bit5, bits[4:2])
   How to enter S2 state:
         .Set SLP_EN='1', SLP_TYP="010" (ACPI Index 05h bit5, bits[4:2])
   How to enter S3 state:
         .Set SLP_EN='1', SLP_TYP="001" (ACPI Index 05h bit5, bits[4:2])
   How to enter S4 state:
         .Set SLP_EN='1', SLP_TYP="000" (ACPI Index 05h bit5, bits[4:2]) or

 .Power Button Override Event (PWRBTNJ Assert > 4 sec, M7101 Register Index B4h bit2)
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E. Clock Control.
     .CPU Clock Control(CLK_EN)
      .THROTTLE (THRO_EN=>ACPI Index 10h bit4, THRO_DTY=> ACPI Index 10h bits[3:1])
      .STOP GRANT STATE (Read LVL2, ACPI Index 14h bits[7:0])
      .STOP CLOCK STATE (Read LVL3, ACPI Index 15h bits[7:0])
F. Resume Events.
Event Status Reg Enable Reg Resume from
Power Button ACPI Index 01h bit0 ACPI Index 03h bit0 S1/S3/S4/S5
RTC alarm ACPI Index 01h bit2 ACPI Index 03h bit2 S1/S3/S4/S5
USB Event ACPI Index 18h bit2 ACPI Index 1Ah bit2 S1
Docking ACPI Index 19h bit0 ACPI Index 1Bh bit0 S1/S3/S4/S5
AC Adapter ACPI Index 19h bit2 ACPI Index 1Bh bit2 S1/S3/S4/S5
Ring ACPI Index 19h bit3 ACPI Index 1Bh bit3 S1/S3/S4/S5
IRQ[0] ACPI Index 1Dh bit0 ACPI Index 1Fh bit0 S1
IRQ[1],IRQ[12] ACPI Index 1Dh bit1 ACPI Index 1Fh bit1 S1
IRQ[3],IRQ[4] ACPI Index 1Dh bit2 ACPI Index 1Fh bit2 S1
IRQ[5],IRQ[6] ACPI Index 1Dh bit3 ACPI Index 1Fh bit3 S1
IRQ[7],IRQ[9] ACPI Index 1Dh bit4 ACPI Index 1Fh bit4 S1
IRQ[10],IRQ[11] ACPI Index 1Dh bit5 ACPI Index 1Fh bit5 S1
IRQ[13] ACPI Index 1Dh bit6 ACPI Index 1Fh bit6 S1
IRQ[14],IRQ[15] ACPI Index 1Dh bit7 ACPI Index 1Fh bit7 S1

G. Global Lock.
The M1543C supports two sets of Registers :
  a. BIOS_RLS(ACPI IO Index 20h bit1), GLB_STS(ACPI IO Index 00h bit5), GLB_EN(ACPI IO Index 02h bit5).
  b. GLB_RLS(ACPI IO Index 04h bit2), BIOS_STS(ACPI IO Index 1Ch bit0), BIOS_EN(ACPI IO Index 1Eh bit0).
In the event of a resource conflict, the Global Lock is used by the ACPI driver to inform the BIOS driver that it is finished
using a shared resource, or used by the BIOS driver to inform the ACPI driver.

H. Point of Attention.
   .The ACPI Status Registers only support "write '1'" clear method.
   .The Legacy Status Registers support "write '1'" clear or "Read Clear" method. (M7101 Register Index 77h bit4)
   .The ACPI and Legacy Common Status Registers can clear both or one side. (M7101 Register Index 77h bit5)
   .The ACPI and Legacy SMI method can select ACPI or 7101 mode. (M7101 Register Index 77h bit7)

I. ACPI Programming Guide
ACPI BIOS initialize chipset registers :
1) Program ACPI/SMB IO address (programmed by BIOS, ex. DF00h/DF80h)
 Chip  Space  Offset  Value
 PMU  CFG  10h  00h
 PMU  CFG  11h  DFh
 PMU  CFG  14h  80h
 PMU  CFG  15h  DFh
 PMU  CFG  04h  01h(Bit0)->Enable IO command
2) Reset PMU clock control circuit.
 PMU  CFG  7Ch  12h(bit4,1)
 PMU  CFG  7ch  00h ->must set ‘high’ to ‘low’
3) Program North Bridge arbiter control IO address to DF30h and pass to PCI bus.
 Chip  Space  Offset  Value
 M1531/M1541/M1621  CFG  70h/E8h/A0h  30h
 M1531/M1541/M1621  CFG  71h/E9h/A1h  DFh
 M1531/M1541  CFG  72h/EAh  01h(bit1-0)-> pass to PCI bus
 M1531/M1541  CFG  77h/Ebh  80h(bit7)-> Enable memory data bus gated  clock during S1.
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4) Program South Bridge
 M1543C  CFG  5Eh  E0h (bit7-5) -> Stop USB, ISP, clock during

S1.
 M1543C  CFG  5Fh  F0h(bit7-4)-> Stop SYSCLK, KBC, AT, 14M

clock during S1.
 M1543C  CFG  76h  81h(bit7) -> disable SCI routing to IRQ13.

 (bit4-0) -> SCI routing to IRQ9 and level
trigger.

 
5) Program PMU
 PMU  CFG  5Bh  4Fh
 PMU  CFG  78h  69h
 PMU  CFG  79h  02h -> for M1531B

 0Ah -> for M1541
 PMU  CFG  7Ah  06h(bit2,1)-> Start masking INTR,SMI and

INIT when STOP GRANT cycle is issued,
disable clock control to monitor HALT cycle.

 PMU  CFG  7Ch  12h(bit4,1)-> Set INTR, IRQ0 as break
event.

 PMU  CFG  BDh  04h(bit2) -> Set ACPI free run 32-bit timer.
 PMU  CFG  D8h  40h(bit6) -> Stop south bridge PCI clock

during S1.
 
6) Enable clock control function
 ACPI  IO  DF11h  02h(bit1) -> Enable clock control

7) Initialize the ACPI event features.
ACPI IO DF00h FFh->Clear ACPI event status.
ACPI IO DF01h FFh-> Clear ACPI event status.
ACPI IO DF18h FFh-> Clear ACPI event status.
ACPI IO DF19h FFh-> Clear ACPI event status.
ACPI IO DF1Ch FFh-> Clear ACPI event status.
ACPI IO DF1Dh FFh-> Clear ACPI event status.
ACPI IO DF02h 00h-> Disable ACPI event.
ACPI IO DF03h 00h-> Disable ACPI event.
ACPI IO DF1Ah 00h-> Disable ACPI event.
ACPI IO DF1Bh 00h-> Disable ACPI event.
ACPI IO DF1Eh 00h-> Disable ACPI event.
ACPI IO DF1Fh 00h-> Disable ACPI event.

ACPI compatible OS initialization :
1. Scanning memory for ACPI tables.
2. Turn on ACPI

. Write ACPI_Enable value to SMI_CMD port ->described in the FACP table, ex. 0 AA B1

. Hardware assert software SMI to BIOS.

. BIOS check port value, if ACPI_ENABLE:
1) ACPI IO DF04h 01h(bit0)   -> Enable SCI
2) M1543C CFG 5Fh F4h(bit3)  -> Disable PMU device.
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5.3 System Management Bus Host Controller Programming Example

Programming Guide for SMBus
* if PMU(M7101) Register index 14h-17h set to be 00003A81h
* For SMB Host Controller to be a master only, just set M7101's Register Index E0h = "01h" & E2h = "20h".
* then below Example's index "03h" will be "00003A80h+03h"  that is 'I/O address of SMB Host Controller' = "00003A83h".
Example:
1. A "Write Byte" cycle for Smart Battery Selector ( address="14h" ), and the write data is 3Ah ( DataA="3Ah" ) with
"Command Reg" being "22h".
   => write '1' clear to let read index 00h to be "04h" ( Idle ).
   => write index 03h "14h"( address="14h" and write cycle ).
   => write index 01h "20h"( Write/Read Byte command ).
   => write index 04h "3Ah"( DataA is for Byte data use ).
   => write index 07h "22h"( Command Reg = "22h" ).
   => write index 02h "XXh"( write any data for index 02h to start ).
   => wait SMI (or Interrupt).
   => read index 00h, if bit4='1' it means complete successfully.
   => else then write '1' clear and restart the protocol.

2. A "Write Word" cycle for Smart Battery ( address="16h" ), and the write data is Low Byte=27h ( DataA="27h" ), and
High Byte=D1h ( DataB="D1h" ) with "Command Reg" being "33h".
   => write '1' clear to let read index 00h to be "04h" ( Idle ).
   => write index 03h "16h"( address="16h" and write cycle ).
   => write index 01h "30h"( Write/Read Word command ).
   => write index 04h "27h"( DataA is for Low Byte data use ).
   => write index 05h "D1h"( DataB is for High Byte data use ).
   => write index 07h "33h"( Command Reg = "33h" ).
   => write index 02h "XXh"( write any data for index 02h to start ).
   => wait SMI (or Interrupt).
   => read index 00h, if bit4='1' it means complete successfully .
   => else then write '1' clear and restart the protocol.

3. A "Read Word" cycle for Thermal ( address="90h"-"9Eh" ), this procedure is based on the address="92h" with
"Command Reg" being "45h".
   => write '1' clear to let read index 00h to be "04h" ( Idle ).
   => write index 03h "93h"( address="92h" and read cycle ).
   => write index 01h "30h"( Write/Read Word command ).
   => write index 07h "45h"( Command Reg = "45h" ).
   => write index 02h "XXh"( write any data for index 02h to start ).
   => wait SMI (or Interrupt).
   => read index 00h, if bit4='1' it means complete successfully .
   => else then write '1' clear and reinitial the procedure.
   => if succeed, read index 04h for Low Byte ( DataA ) , and index 05h for High Byte ( DataB ).
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4. A "Write Block" cycle for Clock Synthesizer ( address="D2h" ).  It has a total of 6 bytes data, for example, to send and
the write data is "07h", "2A", "51h", "D0h", "46h" and "38h" with "Command Reg"  being "77h" .
   => write '1' clear to let read index 00h to be "04h" (Idle).
   => write index 03h "D2h"(address="D2h" and write cycle).
   => write index 01h "C0h"(Write/Read Block command and reset Block Register Pointer).
   => write index 04h "06h"(DataA is for Block Byte number).
   => write index 06h "07h"(Block Data).
   => write index 06h "2Ah"(Block Data).
   => write index 06h "51h"(Block Data).
   => write index 06h "D0h"(Block Data).
   => write index 06h "46h"(Block Data).
   => write index 06h "38h"(Block Data).
   => write index 07h "77h"(Command Reg = "77h").
   => write index 02h "XXh"( write any data for index 02h to start ).
   => wait SMI (or Interrupt).
   => read index 00h, if bit4='1' it means complete successfully .
   => else then write '1' clear and restart the protocol.

5.4 Hotkey Function Implementation

5.4.1 Hotkey Hardware Design Guide
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5.4.2 Hotkey Programming Guide

1.  Check the M1543C PCI configuration register index 54h bit7. If index 54h bit7 = 1 then hotkey hardware is supported.
If index 54h bit7 =0 then hotkey hardware is not supported.

2.  Set Super I/O logical device C index 30h bit0 to 1 to enable hotkey function.
3.  Super I/O logical device C index F0h is suggested to use default value
4.  Write three make codes into Super I/O logical device C index F1h, F2h, F3h to define which key combination is
hotkey.
5.  The suggested value of Super I/O logical device C index F4h is 82h.
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5.4.3 Keyboard Scan Codes and Make Codes

101-key keyboard layout

102-key keyboard layout

Scan Codes
The following tables list the key numbers of the three scan code sets and their hexadecimal values.

Scan Code Tables
In scan code, each key is assigned a unique 8-bit make scan code, which is sent when the key is pressed.  Each key also
sends a break code  when the key is released.  The break code  consists of 2 bytes, the first of which is the break code
prefix (hex F0).  The second byte is the same as the make scan code for that key.  The typematic scan code for a key is
the same as the make code.
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The following charts show the keys  and the scan codes the keys send, regardless of any shift states in the key board or
the system.
Keyboard Scan Codes  (Part 1 of 5)
Key no. Make Code Break Code Key no. Make code Break code
1 0E F0 0E 47 22 F0 22
2 16 F0 16 48 21 F0 21
3 1E F0 1E 49 2A F0 2A
4 26 F0 26 50 32 F0 32
5 25 F0 25 51 31 F0 31
6 2E F0 2E 52* 3A F0 3A
7 36 F0 36 53 41 F0 41
8* 3D F0 3D 54* 49 F0 49
9* 3E F0 3E 55 4A F0 4A
10* 46 F0 46 57 59 F0 59
11 45 F0 45 58 14 F0 14
12* 4E F0 4E 60 11 F0 11
13* 55 F0 55 61 29 F0 29
15 66 F0 66 62 E0 11 E0 F0 11
16 0D F0 0D 64 E0 14 E0 F0 14
17 15 F0 15 90 77 F0 77
18 1D F0 1D 91 6C F0 6C
19 24 F0 24 92 6B F0 6B
20 2D F0 2D 93 69 F0 69
21 2C F0 2C 96 75 F0 75
22 35 F0 35 97 73 F0 73
23* 3C F0 3C 98 72 F0 72
24* 43 F0 43 99 70 F0 70
25* 44 F0 44 100 7C F0 7C
26 4D F0 4D 101 7D F0 7D
27 54 F0 54 102 74 F0 74
28 5B F0 5B 103 7A F0 7A
29** 5D F0 5D 104 71 F0 71
30 58 F0 58 105 7B F0 7B
31 1C F0 1C 106 79 F0 79
32 1B F0 1B 108 E0 5A E0 F0 5A
33 23 F0 23 110 76 F0 76
34 2B F0 2B 112 05 F0 05
35 34 F0 34 113 06 F0 06
36 33 F0 33 114 04 F0 04
37* 3B F0 3B 115 0C F0 0C
38* 42 F0 42 116 03 F0 03
39* 4B F0 4B 117 0B F0 0B
40* 4C F0 4C 118 83 F0 83
41 52 F0 52 119 0A F0 0A
42*** 5D F0 5D 120 01 F0 01
43* 5A F0 5A 121 09 F0 09
44 12 F0 12 122 78 F0 78
45*** 61 F0 61 123 07 F0 07
46 1A F0 1A 125 7E F0 7E

*  See 84/85-key keyboard in this section
**  Key 29 on US keyboards only
***  Keys 42 and 45 on all but US keyboards.
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Keyboard Scan Codes, 84/85 Numeric keypad
Key no. Make Code Break Code Key no. Make code Break code
8 47 C7 25 4D CD
9 48 C8 37 4F CF
10 48 C9 38 50 D0
12 4A CA 39 51 D1
13 4E CE 40 37 B7
23 4B CB 52 52 D2
24 4C CC 54 53 D3

The remaining keys send a series of codes dependent on the state of the shift keys (Ctrl, Alt and Shift) and the state of
Num Lock (On or Off).  Because the base scan code is identical to that of another key, an extra code (hex E0) has been
added to the base code to make it unique.

The following charts show the make/break code using the left Shift key.  If the right Shift key is used, substitute its
make/break code for that of the left Shift key.

Keyboard Scan Codes (part 2 of 5)
Key no. Base Case, or

Shift +Num Lock
make/break

Shift case
Make/break

Num Lock on
Make/Break

75 E0 70
/E0 F0 70

E0 F0 12 E0 70
/E0 F0 70 E0 12

E0 12 E0 70
/E0 F0 70 E0 F0 12

76 E0 71
/E0 F0 71

E0 F0 12 E0 71
/E0 F0 71 E0 12

E0 12 E0 71
/E0 F0 71 E0 F0 12

79 E0 6B
/E0 F0 6B

E0 F0 12 E0 6B
/E0 F0 6B E0 12

E0 12 E0 6B
/E0 F0 6B E0 F0 12

80 E0 6C
/E0 F0 6C

E0 F0 12 E0 6C
/E0 F0 6C E0 12

E0 12 E0 6C
/E0 F0 6C E0 F0 12

81 E0 69
/E0 F0 69

E0 F0 12 E0 69
/E0 F0 69 E0 12

E0 12 E0 69
/E0 F0 69 E0 F0 12

83 E0 75
/E0 F0 75

E0 F0 12 E0 75
/E0 F0 75 E0 12

E0 12 E0 75
/E0 F0 75 E0 F0 12

84 E0 72
/E0 F0 72

E0 F0 72 E0 72
E0 F0 12 E0 7D

E0 12 E0 72
/E0 F0 72 E0 F0 12

85 E0 7D
/E0 F0 7D

E0 F0 12 E0 7D
/E0 F0 7D E0 12

E0 12 E0 7D
/E0 F0 7D E0 F0 12

86 E0 7A
/E0 F0 7A

E0 F0 12 E0 7A
/E0 F0 7A  E0 12

E0 12 E0 7A
/E0 F0 7A E0 F0 12

89 E0 74
/E0 F0 74

E0 F0 12 E0 74
/E0 F0 74 E0 12

E0 12 E0 74
/E0 F0 74 E0 F0 12

Keyboard Scan Codes (part 3 of 5)
Key no. Scan Code Make/Break Shift Case Make/Break
95 E0 4A /E0 F0 4A E0 F0 12 4A/E0 12 F0 4A

Keyboard Scan Codes (part 4 of 5)
Key no. Scan Code Make/Break Ctrl Case, Shift Case Make/Break Alt Case Make/Break
124 E0 12 E0 7C

/E0 F0 7C E0 F0 12
E0 7C
/E0 F0 7C

84/F0 84

Keyboard Scan Codes (part 5 of 5)
Key no. Make Code Ctrl key Pressed
126* E1 14 77 E1 F0 14 F0 77 E0 7E E0 F0 7E
*This key is not typematic.  All associated scan codes occur on the make of the key.
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Section 6 : Electrical Characteristics
6.1 Absolute Maximum Ratings

Absolute maximum ratings are those values beyond
which damage to the device may occur.  Continuous
operation at these limits is not intended and should
be limited to those conditions specified under DC
Electrical Characteristics.  Unless otherwise

specified, all voltages are referenced to ground.
If military/ aerospace specified devices are required,
contact the sales office/ distributors for availability
and specifications.

Table 6-1 Absolute Maximum Ratings
case temperature under bias 0 oC to  70 oC
Storage temperature range (TSTG) -40oC to 125oC
Supply voltage VDD -0.5V to +7V
Operating supply voltage 4.5V to 5.5V

3.0V to 3.6V
ESD tolerance (CZAP) 100 pF
All input and output voltages with respect to
VSS

-0.5V to VCC +0.5V

voltage on any pin with respect to ground -0.5  V to      7   V ( for 5V pins)
-0.5  V to      5   V ( for 3V pins)

supply voltage with respect to Vss -0.5  V to   5.5   V ( for 5V pins)
-0.5  V to   3.6   V ( for 3V pins)

Table 6-2 DC Specifications

                                Vcc_5V = 5V ± 5%, Vcc_3V = 3.3V ± 5%, Tcase = 0 to +70oC
Symbol Parameter Min Max Unit Notes
VIL input low voltage - 0.8 V TTL level

VIH input high voltage 2.0 - V TTL level

VOL output low voltage - 0.4 V TTL level, at 8 mA load

VOH output high voltage 2.4 - V TTL level, at 6 mA load (for 3V pins)

ILI input leakage current - 0.05 uA 0 ≤ VIN  ≤  VCC, for input without pull up
and pull down  

IIL input leakage current - 400 uA VIN  = 0.45V, for input with pull up

IIH input leakage current - 50 uA VIN  = 2.40V, for input with pull down

CIN input capacitance - 10 pF f = 1MHz, Vcc=0V, not 100% tested

CO output capacitance - 10 pF f = 1MHz, Vcc=0V, not 100% tested
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6.2 North Bridge AC Specifications

6.2.1 CPU Interface Timing

Vcc_5V = 5V ± 5%, Vcc_3V = 3.3V ± 5%, Tcase = 0 to +70oC
Symbol Parameter Min Max Unit Figure Notes
CPUCLK CPU operating frequency 100 MHz
PCICLK PCI operating frequency 33 MHz

t1 ADSJ, WRJ, BEJ[7..0], CACHEJ,
MIOJ, HITMJ, DCJ, HLOCKJ,
SMIACTJ, setup time to HCLK rising

6 nsec 3

t2 ADSJ, HITMJ, WRJ, MIOJ, DCJ,
BEJ[7..0], HLOCKJ, CACHEJ,
SMIACTJ hold time from HCLK rising

1 nsec 3

t3 HA[31..3] setup time to HCLK rising 5 nsec 3

t4 HA[31..3] hold time from HCLK rising 1 nsec 3

t5 HA[31..3] valid delay from HCLK rising 11 nsec 1 CL = 30pf

t6 HA[31..3] float delay from HCLK rising 11 nsec 2 CL = 30pf

t7 BRDYJ, NAJ valid delay from HCLK
rising

8 nsec 1 CL = 30pf

t8 AHOLD valid delay from HCLK rising 7 nsec 1 CL = 30pf

t9 BOFFJ valid delay from HCLK rising 8 nsec 1 CL = 30pf

t10 EADSJ valid delay from HCLK rising 7 nsec 1 CL = 30pf

t11 KENJ/INV valid delay from HCLK rising 8 nsec 1 CL = 20pf

t12 HD[63..0] setup time to HCLK rising 5 nsec 3

t13 HD[63..0] hold time from HCLK rising 1 nsec 3

t14 HD[63..0] valid delay from HCLK rising 8 nsec 1 CL = 30pf

t15 HD[63..0] float delay from HCLK rising 8 nsec 2 CL = 30pf

6.2.2 External Cache Timing
Symbol Parameter Min Max Unit Figure Notes

t16 COEJ valid delay from HCLK rising 10 nsec 1 CL = 60pf

t17 TIO[10..0] valid delay from HCLK rising 10 nsec 1 CL = 20pf

t18 TIO[10..0] float delay from HCLK rising 10 nsec 2 CL = 20pf

t19 TIO[10..0] setup time to HCLK rising 6 nsec 3

t20 TIO[10..0] hold time from HCLK rising 2 nsec 3

t21 TWEJ valid delay from HCLK rising 8 nsec 1 CL = 20pf

t22 GWEJ, BWEJ, CCSJ, valid delay from
HCLK rising

8 nsec 1 CL = 60pf

t23 CADSJ valid delay from HCLK rising 8 nsec 1 CL = 60pf

t24 CADVJ valid delay from HCLK rising 8 nsec 1 CL = 60pf
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6.2.3 DRAM Interface Timing
Symbol Parameter Min Max Unit Figure Notes

t25 RASJ[7..0] valid delay from HCLK
rising

13 nsec 1 CL = 150pf

t26 CASJ[7..0] valid delay from HCLK
rising

12 nsec 1 CL = 150pf

t27 MWEJ valid delay from HCLK rising 16 nsec 1 CL = 150pf

t28 MA[11..2] valid delay from HCLK rising 18 nsec 1 CL = 300pf

t29 MAA/B[1..0] valid delay from HCLK
rising

15 nsec 1 CL = 150pf

t30 MD[63..0] setup time to HCLK rising 2 nsec 3

t31 MD[63..0], MPD[7..0] hold time from
HCLK rising

3 nsec 3

t32 MD[63..0], MPD[7..0] valid delay from
HCLK rising

8 nsec 1 CL = 60pf

t33 MD[63..0], MPD[7..0] float delay from
HCLK rising

8 nsec 2 CL = 60pf

t34 MPD[7..0] setup time to HCLK rising 2 nsec 3

6.2.4 PCI Interface Timing
Symbol Parameter Min Max Unit Figure Notes

t35 AD[31..0] valid delay from PCICLK
rising

14 nsec 4 CL = 100pf

t36 AD[31..0] float delay from PCICLK
rising

14 nsec 5 CL = 100pf

t37 AD[31..0] setup time to PCICLK rising 7 nsec 6

t38 AD[31..0] hold time from PCICLK rising 1 nsec 6

t39 CBEJ[3..0], FRAMEJ, TRDYJ, IRDYJ,
STOPJ, LOCKJ, PAR, DEVSELJ valid
delay from PCICLK rising

14 nsec 4 CL = 100pf

t40 CBEJ[3..0], FRAMEJ, TRDYJ, IRDYJ,
STOPJ, LOCKJ, PAR, DEVSELJ float
delay from PCICLK rising

16 nsec 5

t41 CBEJ[3..0], FRAMEJ, TRDYJ, IRDYJ,
STOPJ, LOCKJ, PAR, DEVSELJ setup
time to PCICLK rising

7 nsec 6

t42 CBEJ[3..0], FRAMEJ, TRDYJ, IRDYJ,
STOPJ, LOCKJ, PAR, DEVSELJ hold
time from PCICLK rising

1 nsec 6

t43 PHLDAJ valid delay from PCICLK
rising

10 nsec 4 CL = 20pf

t44 PHLDJ setup time to PCICLK rising 10 nsec 6

t45 PHLDJ hold time from PCICLK rising 1 nsec 6

t46 GNT[3..0] valid delay from PCICLK
rising

10 nsec 4 CL = 20pf

t47 REQ[3..0] setup time to PCICLK rising 10 nsec 6

t48 REQ[3..0] hold time from PCICLK rising 1 nsec 6
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Table 6-3 North Bridge AC Specifications

1.5HCLK

signal

Fig. 1 :  Valid Dela y Timin gs

tx(max) tx(min)

valid 1.5V

tx = t5, t7, t8, t9, t10, t11, t14, t16, t17, t21, t22, t23,
t24, t25, t26, t27, t28, t29, t32

1.5V

tx(max)

HCLK

signal
1.5V

tx = t6,t15,t18,t33

Fig.2 : Float Delay Timings

1.5V

HCLK

signal

1.5V

 tx         ty

valid

tx = t1, t3, t12, t19, t30, t34
ty = t2, t4, t13, t20, t31

Fig. 3 : Setup and Hold Timings
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1.5PCICLK

signal

Fig. 4 :  Valid Dela y Timin gs

tx(max) tx(min)

valid 1.5V

tx = t35,t39,t43,t46

1.5V

tx(max)

PCICLK

signal 1.5V

tx = t36, t40

Fig. 5 : Float Delay Timings

1.5V

PCICLK

signal

1.5V

 tx         ty

valid

tx = t37, t41, t44, t47
ty = t38, t42, t45, t48

Fig. 6 : Setup and Hold Timings
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6.3 South Bridge AC Specifications

6.3.1 PCI Interface Timing
Symbol Parameter Min Max Unit Notes

t49 AD[31..0] valid delay 2 11 ns

t50 AD[31..0] setup time 7 ns

t51 AD[31..0] hold time 0 ns

t52 CBEJ[3..0], FRAMEJ, TRDYJ, IRDY,
STOPJ, PAR, SERRJ, IDSEL,
DEVSELJ valid delay from PCICLK
rising

2 11 ns

t53 CBEJ[3..0], FRAMEJ, TRDYJ, IRDY,
STOPJ, PAR, SERRJ, IDSEL,
DEVSELJ float delay from PCICLK
rising

28 ns

t54 CBEJ[3..0], FRAMEJ, TRDYJ, IRDY,
STOPJ, PAR, SERRJ, IDSEL,
DEVSELJ setup time to PCICLK rising

7 ns

t55 CBEJ[3..0], FRAMEJ, TRDYJ, IRDY,
STOPJ, PAR, SERRJ, IDSEL,
DEVSELJ hold time from PCICLK rising

0 ns

t56 PCIRSTJ low pulse width 1 ms

6.3.2 System Power Management Timing
Symbol Parameter Min Max Unit Notes

SMIJ active pulse width 1 PCICLK

SMIJ inactive pulse width 1 PCICLK

STPCLKJ inactive pulse width 10 PCICLK

6.3.3 PCI Bus IDE Timing
Symbol Parameter Min Max Unit Notes

t57 IDE_D[15..0] valid delay from PCICLK 18 ns

t58 IDE_D[15..0] setup time to PCICLK 26 ns

t59 IDE_D[15..0] hold time from PCICLK 14 ns

t60 IDE_A[2..0] valid delay from PCICLK 13 ns

t61 IDE_CS1J, IDE_CS3J valid delay from
PCICLK rising

13 ns

t62 IDE_DACK[1..0] valid delay from
PCICLK rising

13 ns
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1.5PCICLK

signal

Fig. 7 :  Valid Dela y Timin gs

tx(max) tx(min)

valid 1.5V

tx = t49,t52,t57,t60,t61,t62

1.5V

tx(max)

PCICLK

signal 1.5V

tx = t53

Fig. 8 : Float Delay Timings

1.5V

PCICLK

signal

1.5V

 tx         ty

valid

tx = t50, t54, t58
ty = t51, t55, t59

Fig. 9 : Setup and Hold Timings
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6.4 FDC AC Characteristics

TA = 0oC to +70oC, VDD = +5V ± 10%.

All AC timings can be met with current loads that do not exceed 3.2 mA or -8 uA at 100 pF capacitive loading.  For
capacitive loads that exceed 100 pF, the following typical derating factors should be used:

100 pF < CL < 150 pF, t = (0.10 ns/pF) (CL - 100 pF) typical
150 pF < CL < 200 pF, t = (0.08 ns/pF) (CL - 100 pF) and
t = (0.5 ns/mA) (ISINK mA)  or  t = -(0.5 ns/mA) (ISOURCE mA)
tSOURCE is always negative, ISINK < 4.8 mA, ISOURCE < -120 uA, CL < 250 pF.

Table 6-3 lists the AC Characteristics of the M1543C.

Table 6-3 AC Characteristics

Symbol Parameter Conditions   Min   Max   Unit
tAR Delay from address to RDJ   19   ns
tAW Delay from address to WRJ   19   ns
tCH Duration of clock high pulse see Note A   16   ns
tCL Duration of clock low pulse see Note A   16   ns
tDH Data hold time   10   ns
tDS Data setup time   19   ns
tHZ RDJ to floating data delay see Note B   13   ns
tRA Address hold time from RDJ   0   ns
tRC Read cycle update   36   ns
tRD RDJ strobe width   60   ns
tTPS Port setup   13   ns
tRI Read strobe to clear IRQ6   52   ns
tRVD Delay from RDJ to data   31   ns
tRW Reset pulse width   100   ns
tWA Address hold time from WRJ   0   ns
tWC Write cycle update   36   ns
tWI Write strobe to clear IRQ6   52   ns
tWO Write to output   41   ns
tWR WRJ strobe width   50   ns
RC Read cycle = tAR + tRD + tRC   115   ns
WC Write cycle = tAW + tWR + tWC   105   ns

Note: A. Clock is derived from USB clock/2 (24 MHz maximum).
B.  Charge and discharge time is determined by VOL, VOH and the external loading.
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6.5 AC Test Conditions

In Table 6-4, CL = 100 pF.  This includes jig and scope
capacitance.  S1 is open for push-pull outputs.  S1 is
equal to VCC for high impedance to active low, and active
low to high impedance measurements.  S1 is equal to
GND for high impedance to active high, and active high to
high impedance measurements.  RL = 1.0 kohm for CPU
interface pins.  For the open drain drive interface pins S1
= VCC and RL = 150 ohms.

Table 6-4 AC Test Conditions

Input pulse levels GND to 3.0V
Input rise and fall times 6 ns
I/O reference levels 1.3V
Tri-state reference levels Active high - 0.5V

Active low + 0.5V

Device
under
test

input
Output

CL

RL

0.1uF

S1

VCC

Clock Input = USB clock/2(24 MHz)

2.4V

CLK

0.4V

2.0V

0.8V

tCL

tCH

The 2.4V and 0.4V levels are the voltagestthat tthe inputs are driven to
during AC testing
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Table 6-5 Serial Interface Baud Generator

Symbol Parameter Conditions Min Max
Unit
N Baud Divisor 1216 - 1
tBHD Baud output positive CLK = 24 MHz / 2,

edge delay 100 pF load 56
ns
tBLD Baud output negative CLK = 24 MHz / 2,

edge delay 100 pF load 56
ns

BAUDOUTJ Timing

CLK

Baudoutj

Baudoutj/2

Baudoutj/3

Baudoutj(/n,n>3)

|<-                   N                                ->|

 ->|   |<- tBLD

   ->|   |<-tBHD   ->|   |<- tBLD

   ->|   |<-tBHD   ->|   |<- tBLD

    ->|   |<-tBHD
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Drive Read and Write Timing

Table 6-6 Drive Read and Write Timing

Symbol Parameter Conditions   Min   Unit
tRDW Read-data pulse-width   25   ns
tWD Write-data pulse-width 250 kb/s (MFM)   500   ns
tHDS Head-select setup to write-gate-assertion   40   us
tHDH Head-select hold from write-gate   12   ns

300 kb/s (MFM)   416   ns
500 kb/s (MFM)   250   ns
1000 kb/s (MFM)   225   ns

Note : Whenever WGATE is asserted, the WDATA line is active.  At the end of each write, one dummy byte
is written before WGATE is deasserted.

  >|                   |<tHDS

 >|     |< tWD

tRDW  >|   |<

      >|       tHDH      |<

RDATA

HDSEL

WGATE

WDATA
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Drive Track Access Timing

Table 6-7 Drive Track Access Timing

Symbol Parameter Min Max Unit
tDH Direction hold from end-of-step 1 step time
tDRV Drive-select or motor-time from write-strobe 100 ns
tDST Direction-setup prior to step 6 us
tIW Index pulse-width 100 ns
tSTP Step pulse-width 8 us

              >| tDRV  |<

>|          tDH      |<

>| tSTP|<

>|         tDST      |< >|                Programmable                |<

   >|                       tIW                    |<

  >| tDRV |<

INDEX

WRJ

DR0-3, MTR0-3

DIR

STEP
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Modem Control

Table 6-8 Modem Control

Symbol Parameter Max Unit
tMDO Delay from WRJ (WR MCR) to output 50 ns
tRIM Delay to reset interrupt from RDJ (RD MSR) 98 ns
tSIM Delay to set interrupt from modem input 50 ns

*WRJ

RTSJ, DTRJ

CtsJ,DsrJ,DcdJ

Interrupt

**RDJ

RIJ

|<-tMDO->|

|<-   tSIM  ->|         |<-   tRIM ->|

|<-  tMDO  ->|

|<-   tSIM  ->|     |<-  tRIM ->| |<-          tSIM         ->|

* : See Write Cycle Timing               ** : See Read Cycle Timing
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Receiver

Table 6-9 Receiver

Symbol Parameter Max Unit
tRAI Delay from active edge of RDJ to reset interrupt 98 ns
tRINT Delay from inactive edge of RDJ (RD LSR) to reset interrupt 50 ns
tSCD Delay from RCLK to sample time 41 ns
tSINT Delay from stop to set interrupt 2 Baudout cycles

DATA(5-8)

RCLK

Sample CLK

SIN

Sample CLK1

RDR int.

LSI int.

RDJ(RDRBR)

RDJ(RDLSR)

|Å                                          8 clks                                 ->| |<-tSCD

stop

tSINT

tRINT

tRAI
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Transmitter

Table 6-10 Transmitter

Symbol Parameter Min Max Unit
tHR Delay from WRJ (WR THR) to reset interrupt 50 ns
tIR Delay from RDJ (RD IIR) to reset interrupt (THRE) 50 ns
tIRS Delay from initial INTR reset to transmit start 8 24 Baudout cycles
tSI Delay from initial write to interrupt 16 24 Baudout cycles
tSTI Delay from start to interrupt (THRE) 8 Baudout cycles

Data (5-8)Serial out

Interrupt

WRJ

RDJ

|<-   tHR   ->|

|<-              tSI               ->|

  |<-  tHR   ->|

|<-tIRS->|
Parity

   ->|      |<-tSTI

tIR  ->|        |<-

start
start
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Amplitude Shift Keyed IR Receive Timing

Table 6-11.  ASK IR  Receive Timing

Symbol Parameter Min Typ Max Unit
t1 Modulated output bit time us
t2 Off bit time us
t3 Modulated output “off” 0.8 1 1.2 us
t4 Modulated output “on” 0.8 1 1.2 us
t5 Modulated output “on” 0.8 1 1.2 us
t6 Modulated output “off” 0.8 1 1.2 us

IRRX

t2t1

0 1 0 1 0 0 1 1 0 1 1DATA

MIRRX

t6t5

t3 t4

Notes :
1. t1, t2 timing referred to IrDA Receive Timing @ each baud rate.
2. UART1, UART2, UART3 0xF1 bit 0 : 1 = receive active low

0 = receive active high (default )
3. MIRRX are the modulated outputs. ( 500k )
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Amplitude Shift Keyed IR  Transmit Timing

Table 6-12.  ASK IR Transmit Timing

Symbol Parameter Min Typ Max Unit
t1 Modulated output bit time us
t2 Off bit time us
t3 Modulated output “off” 0.8 1 1.2 us
t4 Modulated output “on” 0.8 1 1.2 us
t5 Modulated output “on” 0.8 1 1.2 us
t6 Modulated output “off” 0.8 1 1.2 us

0 1 0 1 0 0 1 1 0 1 1DATA

IRTX

t2t1

MIRTX

t6t5

t3 t4

Notes :
1. t1, t2 timing referred to IrDA Transmit Timing @ each baud rate.
2. UART1, UART2, UART3 0xF1 bit 1: 1 = receive active low

0 = receive active high (default )
3. MIRTX are the modulated outputs. ( 500k )
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IrDA Receive Timing

Table 6-13.  IrDA Receive Timing

Symbol Parameter Min Typ Max Unit
T1 Pulse width at 115k baud 1.4 1.6 2.71 us
T1 Pulse width at 57.6k baud 1.4 3.22 3.69 us
t1 Pulse width at 38.4k baud 1.4 4.8 5.53 us
t1 Pulse width at 19.2k baud 1.4 9.7 11.07 us
t1 Pulse width at 9.6k baud 1.4 19.5 22.13 us
t1 Pulse width at 4.8k baud 1.4 39 44.27 us
t1 Pulse width at 2.4k baud 1.4 78 88.55 us
t2 Bit time at 115k baud 8.68 us
t2 Bit time at 57.6k baud 17.4 us
t2 Bit time at 38.4k baud 26 us
t2 Bit time at 19.2k baud 52 us
t2 Bit time at 9.6k baud 104 us
t2 Bit time at 4.8k baud 208 us
t2 Bit time at 2.4k baud 416 us

0 1 0 1 0 0 1 1 0 1 1DATA

IRRX

t2

t1

Notes :
1. IrDA @ 115k is HPSIR compatible.  IrDA @ 2400 will allow compatibility with HP95LX and 48SX.
2. UART1, UART2, UART3 0xF1 bit 0 : 1 = receive active low

0 = receive active high (default)
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IrDA Transmit Timing

Table 6-14.  IrDA Transmit Timing

Symbol Parameter Min Typ Max Unit
t1 Pulse width at 115k baud 1.4 1.6 2.71 us
t1 Pulse width at 57.6k baud 1.4 3.22 3.69 us
t1 Pulse width at 38.4k baud 1.4 4.8 5.53 us
t1 Pulse width at 19.2k baud 1.4 9.7 11.07 us
t1 Pulse width at 9.6k baud 1.4 19.5 22.13 us
t1 Pulse width at 4.8k baud 1.4 39 44.27 us
t1 Pulse width at 2.4k baud 1.4 78 88.55 us
t2 Bit time at 115k baud 8.68 us
t2 Bit time at 57.6k baud 17.4 us
t2 Bit time at 38.4k baud 26 us
t2 Bit time at 19.2k baud 52 us
t2 Bit time at 9.6k baud 104 us
t2 Bit time at 4.8k baud 208 us
t2 Bit time at 2.4k baud 416 us

0 1 0 1 0 0 1 1 0 1 1DATA

IRTX

t2

t1

Notes  :
1. IrDA @ 115k is HPSIR compatible. IrDA @ 2400 will allow compatibility with HP95LX and 48SX.
2. UART1, UART2, UART3 0xF1 bit 1 : 1 = transmit active low

0 = transmit active high (default)
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Parallel Port Interrupt Timing

Table 6-15.  Parallel Port Interrupt Timing

Symbol Parameter Min Typ Max Unit
t1 PIRQ delay from ACKJ, nFault 30 ns
t2 PIRQ active in EPP & ECP modes 250 375 ns

t1 t1

t2

t1

t2

ACKJ

PIRQ
(SPP & PS2)

PIRQ
(EPP & ECP)

nFault
(ECP)

PIRQ
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EPP Mode Version 1.7 Timing

Table 6-16.  EPP Mode Version 1.7 Timing

Symbol Parameter Min Typ Max Unit
t1 WRJ active to WRITEJ active 95 ns
t2 WRJ active to WRITEJ & DSTRBJ/ASTRBJ active 140 ns
t3 WRITEJ active to PD7-0 valid 40 ns
t4 WAITJ active to IOCHRDYJ active 180 ns
t5 DSTRBJ/ASTRBJ inactive to PD7-0 invalid 90 ns

SD7-0

WRJ

RDJ

WRITEJ

DSTRBJ
or ASRRBJ
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IOCHRDY
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EPP Mode version 1.9 Timing

Table 6-17.  EPP Mode version 1.9 Timing

Symbol Parameter Min Typ Max Unit
t1 WRJ active to WRITEJ active 95 ns
t2 WRJ active to DSTRBJ/ASTRBJ active 220 ns
t3 WRJ active to IOCHRDY active 180 ns
t4 WAITJ inactive to DSTRBJ/ASTRBJ inactive 700 ns
t5 WAITJ inactive to IOCHRDYJ inactive 180 ns
t6 WAITJ active to WRITEJ inactive 180 ns
t7 DSTRBJ/ASTRBJ inactive to PD7-0 invalid 90 ns
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ECP Mode Timing

Table 6-18.  ECP Mode Timing

Symbol Parameter Min Typ Max Unit
t1 DATA valid to STROBEJ active 0 ns
t2 STROBEJ active to BUSY active 0 130 ns
t3 BUSY active to STROBEJ inactive 75 ns
t4 STROBEJ inactive to BUSY inactive 0 135 ns
t5 BUSY inactive to DATA update 0 1.1 us
t6 BUSY inactive to STROBEJ active 0 ns
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AUTOFDJ

STROBEJ

BUSY

PD7-0
BUSY

ACKJ

AUTOFDJ
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Compatible FIFO Mode Timing

Table 6-19.  Compatible FIFO Mode Timing

Symbol Parameter Min Typ Max Unit
t1 Data valid to nSTROBE active 500 ns
t2 nSTROBE active pulse width 500 ns
t3 Data hold from nSTROBE inactive 500 ns
t4 nSTROBE active to BUSY active 500 ns
t5 BUSY inactive to PDATA TRANSING 80 ns

PDATA

nSTROBE

BUSY

t1 t2

t4 t5

t1
t3

DATA 1 DATA 2
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Parallel Interface

Table 6-20.  Parallel Interface

Symbol Parameter Min Max Unit
tPDH Port data hold 500 ns
tPDS Port data setup 500 ns
tPI Port interrupt 33 ns
tSW Strobe width 500 ns

Interrupt Timing
  >|       |<tPI >|     |<tPI

ACKJ

INTP

Typical Peripheral Data Exchange

        >|         tPDS         |<

           >|       tPDH       |<

 >|        tSW       |<

BUSY

ACKJ

PD0-PD7

STBJ
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Section 7 : Packaging Information

328L BGA Dimension Spec (27 x 27 mm)

Symbol Min. Nom. Max.
A1 0.55 0.60 0.65
A2 1.12 1.17 1.22
φb 0.60 0.75 0.90
c 0.51 0.56 0.61
D 23.80 24.00 24.20
D1 23.93 24.13 24.33
E 23.80 24.00 24.20
E1 23.93 24.13 24.33
e 1.27

Hd 26.80 27.00 27.20
He 26.80 27.00 27.20
θ o 23o 30o 37o

Y (radius of ball) 0.25

Top View

θo

A2

E1

D1

1 2 3 4 5 6 7 8 91011121314151617181920

e
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Section 8 : Revision History

p.61,71,83,145,146,147,154, 155        05/08/98

p.199-219, 257-259, 268 05/11/98

p.242-244,246-248,253,256,258 06/01/98

p.2,6,11,18,20,21,22,24,27,44,52,61-63,65,70,77,83,122-123,134,137,145,148,152,153,155,156,165-168,170,
178-191(Operational Registers,Legacy Support I/F,Legacy Prog.)
203,205-209,220,223,228, (277)293, 296-303(Keyboard Scan /Make Codes)
(298)320-(300)322,(305)326 v1.0 06/26/98 CCKuo

p.2,16-18,20,38,39,45,48,51,68,70,76,79,83,94,99,100,122,123,126,127,137,141,155,163,167,177,190,197,265

v1.1 09/28/98 CCKuo,LFK

p.205 10/07/98 CCKuo
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This material is recyclable.

Pentium is a trademark of Intel Corp.
Windows is a trademark of Microsoft Corp.
Other brands and names are the property of their respective owners.

Acer Labs products are not licensed for use in medical applications, including, but not limited to, use in life support
devices without proper authorization from medical officers.  Buyers are requested to inform ALi sales office when planning
to use the products for medical applications.

Product names used in this publication are for identification purposes only and may be trademarks of their
respective companies.

Acer Laboratories Inc. makes no warranty for the use of its products and assumes no responsibility for any errors
which may appear in this document nor does it make a commitment to update the information contained herein.

Acer Laboratories Inc. retains the right to make changes to these specifications at any time, without
notice.

Contact your local sales office to obtain the latest specifications before placing your order.

ALi is a registered trademark of Acer Laboratories Incorporated and may only be used to identify ALi’s
products.

© ACER LABORATORIES INCORPORATED 1993


