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About this document

Purpose

The purpose of this document is to provide implementation information for Lanner
Digital input/output and other hardware management functionalities.

Intended audience

This document is for individuals who install and configure embedded and industrial
platforms with the above mentioned functionality.

Conventions used

Following are all the special characters and typographical conventions used in this

manual:
Convention Meaning
Press Enter Means press the Enter or Return key or
its equivalent on your computer.
Note Introduces important additional
information.
Caution Warns that a failure to follow the

recommended procedure could result in
loss of data or damage to equipment.
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Chapter 1. Introduction

1.1 Features of Lanner DIO and other management utilities
provided by GPIO

Lanner 's DIO (Digital Input/Output) is a general purpose input/output (GPIO). They are
dedicated general-purpose pins that can be configured as either inputs or outputs.
When configured as an output, you can write to an internal register to control the state
driven on the output pin. When configured as an input, you can detect the state of the
input by reading the state of an internal register. These pins are provided by Intel PCH
chipset (like ICH7) or other Super 1/O chips such as Fintek F81865 or Winbond
83627UHG. Depending on the chipsets used, commands and available functions vary.
Here we list some common features:

® DIO (Digital Input/output): Lanner DIO utility (via both command line and GUI) is
a simple program which is designed to test or alter the state of the input/output
pins, i.e., switching between high and low.

® PIO: Programmable Input/Output pins. It can be utilized as a LED indicator for
showing the operating state of the designated software or a specific function (such
as the wireless LAN or GPS) of the device.

® Status LED/RunLED (for system operating status)
/AlarmLED/GPS_LED/WirelessLED: Those LED’s behavior can be controlled by
programming the GPIO pins. The availability of specific LED functions varies
depending on the products.

® Hardware Monitor: The hardware monitor is a system health supervision tool. It
monitors several critical parameters in PC hardware, including power supply
voltages, fan speeds, temperatures, and CPU voltage, etc.

® CaseOpen: Caseopen detection detect whether the computer case has been
opened and possibly tampered with. The sample code provided can be used to
enable/disable/reset this function.
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® Software Reset Button: On most of Lanner Network platforms, the reset button
can be programmed to support either a hardware reset (i.e., shutdown and then
start the device again) or a software reset (i.e., rest a software to its default
setting). Note that a proper hardware jumper setting is required for this function to
work (refer to the product’'s User Manual for more information).

® Redundant Power Supply Function: We provide a sample program which can be
used to check the status (i.e., normal or failed) of the power supply.

The following shows the directory of the sample programs in the Driver and Manual CD:

On Linux ( HW directory means Hardware monitor, sled directory means status LED,
sw_btn means software Reset Button, sw_bp means watchdog/bypass utility, and
rdd_pwr means redundant power supply)

= Iy mba755-plat-masc-w ]
oy HW
+ [ =led
+ | ) =w~_bin
+ | wd_bp

On the Windows:

= I ALk 1]
) Config
) example
) tnclude
) Library
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Chapter 2. Building and Installing the Program

2.1 DIO Installation on Linux

Note:
The OS supported by Lanner LCM function include platforms based on Linux Kernel series 2.4.x

and Linux Kernel series 2.6.x, and DOS.
For installation on DOS, refer to the Readme file contained within the program.

Build

To build program source code on Linux platform, use the following steps as a
guideline:

1. Copy the proper makefile from the Driver and Manual CD to your system:

#Makefile.linux

2.  Setthe access mode with these two parameters by editing the Makefile.linux directly:
DIRECT_IO_ACCESS= [0|1] (enter either 1 or 0) (enter either 1 or 0). Refer to the next section
on Install for more details on access mode.

3.  Type make to build source code:

#make Makefile (Note: omit the file extensions)

4.  After the source code is compiled, the executable programs (DIO_TST) and the driver
(dio_drv[k]o) will appear in the bin sub-directory.
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Install

The installation procedures depend on the access mode that you have set by using the
above mentioned method.

If you have set DIRECT_IO_ACCESS=1, driver installation is not necessary. Proceed to
the next section on executing the Lanner DIO program.

If you have set DIRECT_|IO_ACCESS=0, Lanner DIO driver needs to be installed. Install
the driver and create a node in the /dev directory as shown in the following example:

#insmod dio_drv.[K]o
#mknod /dev/dio_drv c 244 0

Note: For descriptions of the command, refer to the Readme file contained within the program.

2.2 DIO Installation on FreeBSD

Build

Use the script file Makefile.bsd to build the source code. After compiling, you will get
driver file dio_drv.[k]o and test file DIO_TST in the same folder.

1. Copy the proper makefile from the Driver and Manual CD to your system

2.  Setthe access mode with these two parameters by editing the Makefile.bsd
directly: DIRECT_IO_ACCESS= [0]1] (enter either 1 or 0) Refer to the next section on Install
for more details on access mode.

3. Type make to build source code:

#make Makefile (Note: omit the file extensions)

4.  After the source code is compiled, the executable program s (DIO_TST) and the driver
(dio_drv[k]o) will appear in the bin sub-directory.
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Note: The OS supported by Lanner DIO function includes platforms based on FreeBSD 8.0

Install

The installation procedures depend on the access mode that you have set in the
Makefile.bsd.

If you have set DIRECT_IO_ACCESS=1, driver installation is not necessary. Proceed to
the next section on executing the Lanner DIO program.

If you have set DIRECT_|IO_ACCESS=0, Lanner DIO driver needs to be installed. Install
the driver and create a node in the /dev directory as shown in the following example:

Insert the module by:
#kldload -v ./dio_drv.ko

2.3 Other Management utilities Installation

Follow the same procedures as mentioned above but use the appropriate driver name
and major number instead, for instance, use driver sled_drv.[k]Jo and major number 240
for Status LED function. Use driver wd_drv.[k]Jo and major number 241 for watchdog
timer. Refer to the Readme file contained within the program for more information.

Hardware Monitor with Linux Im-sensors:

The Im-sensor is an essential tool for monitoring the hardware health of Linux systems. It
supports a wide range of monitoring devices including I2C/SMBus hardware monitoring
chips, features integrated in Super I/O chips or south bridges, thermal sensors
integrated in CPU, and so on. Lanner has tested and verified the use of Im-sensors
(version 3.3.0) on our products. For more information and downloading the Im sensors
program, visit: http://www.Im-sensors.orqg.

Use the following steps as a guideline to run the sample program (you will need to have
the root privilege to run this program :


http://www.lm-sensors.org/�
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1. Make the program (refer to the website’s manual installation guide).

2. Run sensors —detect to let the system detect the hardware monitor chips automatically and
install the module.

3.  Copy the modified configuration file for better or more readable output: sensors3.conf
(provided by Lanner in the HW folder on the Driver and Manual CD) under the /etc/sensors.d/

4. Run sensors —s (The —s option evaluate all “set' statements in the sensors3.conf configuration
file and exit)

5. Run sensors to output the hardware monitor information
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2.4 Windows Installation

Driver Installation

Note: The driver installation is needed only on the Windows platform. And it supports Windows XP
and Windows 7.

The current version of Lanner DIO driver is V101. The older version needs to be
uninstalled before the current one can be installed.

To install the Lanner GPIO driver, follow these steps:

Removing the Old Driver

1. Open the device manager on the computer:

L Device Manager

File Action Wiew Help

I ES 2 A=K

= &, TT-I3PIWHINFOK Uninstal
+- 1§ Computer
+|-age Disk drives
+- 4 DYDJCD-ROM drives
+1-{=%) Floppy disk controllers
+ 3 Floppy disk drives
+-[#5 Human Interface Devices
+ IDE ATAJATAPI controllers
4 Keyboards

+ E@ Metwork adapters

+ @ Cther devices

*- % Ports (COM&LPT)

+ %% Processors

+- @, Sound, video and game contrallers

+ System devices
] Universal Setial Bus controllers
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2.

3.

Select the Lanner 10 Driver and click uninstall.

Confirm the deletion.

Confirm Device Remowval

Version 1.0

1.

Lanner [0 Diriver

YWwarning: v'ou are about to uninztall this device from pour system.

| OF. i [ Cancel

Installing the demo program

Double click the GPIO_Demo.msi file

3 PI0_Demo

Windows Installer <

280 ER

2.

The welcome screen appears.
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r_ﬁl Dziiteing
Welcome to the DemoSetup Setup Wizard

The inztaller will quide you through the steps required ko install D emoS etup on your computer.

WARMIMG: This computer program iz protected by copyright law and international treaties.
Unauthorized duplication or distribution of thiz program, or any partion of it, may result in severe civil
or criminal penalties, and will be prosecuted ta the maximum extent poszible under the law.

Cancel Back

3. Select the installation folder.

f_ﬁl Lziigdeiny

Select Installation Folder

The installer will inztall DemoSetup to the fallowing folder.

Toinztall in this folder, click "Mest". Ta install to a different falder, enter it belowe or click "Browse".

Folder:
ZAProgram Files\LanneW3PIO _Dieynoh [ Browse... ]

[ DiskCost. |

Imztall DemoSetup for pourzelf, or for anyone who uses this computer:

(%) Evenyone
) Just me
11

Cancel ] [ < Back, l [ Mewts
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4.  Confirm the installation.

Confirm Installation

The installer iz ready to install DemoSetup on your computer,

Click "Mext" to start the installation.

[ Cancel ] [ < Back ] E Mest » I

5. Installation completed.

Installation Complete

DemoSetup haz been successtully installed.

Click "Cloge" to exit.

Cancel < Back

6.  To access the program, click start->programs->Lanner GPIO Demo->Demo and it will
automatically install the new driver for you.

12
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Installing the driver separately

1. Unzip the LannerlO v101.rar file

2.  Double click the Setup program

3. The welcome screen appears. Click Next to proceed.

iz el O]
Welcome to the LannerlO Setup Wizard

The installer will quide you through the steps reguired to install Lannerl 0 on your cornputer.

WARMIMG: This computer program iz protected by copyright law and international reaties,
Unauthaorized duplication ar distribution of thiz proaran, ar any portion of it, may result in severe civil
or criminal penalties, and will be prosecuted to the maximum extent possible under the law,

Cancel

4. The installation process continues. Click Close when the process completes.

13
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Installation Complete

LannerlD has been successfully installed.

Click ''Close" to exit.

Cancel
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Chapter 3. Executing the Sample Program

3.1 Viathe Command Line

Note:
The OS supported by Lanner DIO function include platforms based on Linux Kernel series 2.4.x and
Linux Kernel series 2.6.x, FreeBSD 8.0, and DOS.

This section contains sample executable programs that you could test on your platform.
It demonstrates some useful functionality that the DIO provides. Note that the installation
needs to be completed before proceeding with the execution.

On Linux
The executable program will be in the bin directory after compilation.

Just run “dio_tst” for Digital 10 test. This program will drive output pin with specific value
(high or low) and then read status of input pin. If you have external loopback which
connects input to output pins directly, the input value should be identical with output
value.

To execute the DIO sample code, type:
# ./dio_tst

=== Lanner platform miscellaneous utility ===
LEB-7105 Digital IO V1.0 2011-05-1%

Set ALl Ouput pin to High ..
==»Readback ALl Input pin, value
Set ALl Ouput pin to Low ..
==>»Readback ALl Input pin, value
Set Quput pin to 1010 ..
==»Readback ALl Input pin, value
Set Quput pin to 0101 ..
==»Readback ALl Input pin, value
15 Test completed
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To execute the watchdog sample code, type:

The watchdog can serve two purposes: bypass and watchdog. Switch between them
with the following command first.

# ./wd_tst --swtsb (Set Watchdog Timeout State to Bypass function)
# .;wd_tst --swtsr (Set Watchdog Timeout State to Reset function)

Set watchdog timeout value and start/stop the watchdog with the following commands.
# .Jwd_tst --swt xxx (Set Watchdog Timer 1-255 seconds)

# .;wd_tst[*] --start (Start Watchdog Timer)

# ./wd_tst --stop (Stop Watchdog Timer)

To execute the Status LED sample code, type:
#./sled_tst

== |lanner plattorm miscellanscus utility ===
ME-8770 Statu=z LED ¥1.0 Z011-1-05

set LED AMBER-GEEEN for 4 seconds. ..
set LED GREEN-AMBER for 4 seconds. . .

set LED DARK
Te=t Fini=head

As mentioned above, the status LED can be programmed to show the status of the
user-defined program. This sample program demonstrates lighting the LED for 4
seconds.

To execute the Software Reset Button test function, type:
# ./btn_tst
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=== Lanner platform miscellanscus utility ===
HE-8770 SW button ¥1.0 2011-03-03

Plea=e touch the software reset button. . .. ..
The software resset button was pressed.

The sample program will recognize that the software reset button was pressed.

To execute the Redundant Power Supply test function, type:

# ./pwr_tst

=== Lanner platform mis=cellanseous utility ===
HB—8865 REedundant Power Supply V2.0 2011-04-21

Power supply 12 .. Hormal state

The sample program will check whether the redundant power is failed or normal.

On Windows

Specific to the PCH chipset used or Super 10 chipset, the commands and functionality
vary by product models. For more information, refer to the README or User Guide
contained within the utility folder.

For example: Here we have Fintek F81865 GPIO utility, to execute, follow the command
description below:

The Lanner F81865 GPIO utility

Usage:

F81865 DIO_In  port_number
F81865 DIO_Out port_number value
F81865 PIO port_number value

F81865 RunLED port_number value
F81865 AlarmLED port_number value
F81865 GPS _LED port_number value
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F81865 WirelessLED port_number value

Argument:
DIO_IN Read state from DIO In.
DIO_OUT Set DIO Out state.
P10 Set PIO LED state.
RunLED Set RUN LED state.
AlarmLED Set Alarm LED state.
GPS_LED Set GPS LED state.
WirelessLED Set Wireless LED state.
Where
port_number The port number.
value 1 for on and O for off.
command The command number

For instance:

DIO:
To run the test program, type:
F81865 DIO_In port_number
F81865 DIO_Out port_number value
Example:
F81865 DIO_In 2
F81865 DIO_Out 31

18
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PIO:
To run the test program, type:
F81865 PIO port_number value
Example:
F81865 PIO 40

RunLED:
To run the test program, type:
F81865 RunLED port_number value
Example:
F81865 RunLED 11

Alarm Enable/Disable LED:
To run the test program, type:
F81865 AlarmLED port_number value
Example:
F81865 AlarmLED 4 0

GPS Enable/Disable LED:
To run the test program, type:
F81865 GPS_LED port_number value
Example:
F81865 GPS _LED 4 0

Wireless Enable/Disable LED:
To run the test program, type:

19

Version 1.0
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F81865 WirelessLED port_number value
Example:
F81865 WirelessLED 4 0

System Health Monitor Function:

W83627UHG _test Monitor CPUTIN //Get CPU temperature
W83627UHG _test Monitor 5Vcc //IGet SuperlO’s 5V voltage
W83627UHG _test Monitor 5Vsb //IGet Super 10’s standby voltage
W83627UHG _test Monitor AVcc //IGet Super 10’s 10 voltage
W83627UHG_test Monitor CPUVCore  //Get CPU voltage

W83627UHG _test Monitor VBat //Get battery voltage
W83627UHG _test Monitor 3V3 //Get other voltage

W83627UHG _test Monitor 1V5 //Get other voltage

3.2 Viathe Demo Program on Windows

This Demo program provides graphic interface for you to assign/read value on the
specific GPIO pins.

To access the program, click start->programs->Lanner GPIO Demo->Demo

&Demo r
D-In
W i W2 |v3wal I r r o r I o r ] o r

D-Out
a2 [Iis = [ m r = [ r = [ r T r

|

J PIO

- I [ - J= [ r m [= - ] [= - fil I r
LED

I o I I [ I [ [
Monitor
[CPUTIN:43.00  [SVcc:S. 10 |SVsb:5.09 JAVcc: 5.06 [CPUVCore:1.16 [VBat:3.38
[VIND:3.38 VIM1:1.49 |3v3:3.38 |1vs:1.49 | |

Others

20 Watchdog Timer: [ start | Stop T

—
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D-IN: Check the box to alter the voltage level of the digital input pins as to enable or
disable the input pins. The default value for D-in is 1 which indicates the high voltage

(5V).
The corresponding commands:

Winbond W83627UHG Superl/O:
The index address is 2EH.

Fintek F81865 Superl/O Chip:
The index address is 2EH.

Note: Refer to Appendix A for more
information on the Register (page 150 of
W83627 datasheet)

Note: Refer to Appendix B for more
information on the Register (page
87-101 of F81865 datasheet)

D-Out: Check the box to alter the voltage level of the digital output pins as to write the
output pins to “1”. The default value for D-Out is O which indicates the low voltage (0V).

Winbond W83627UHG Superl/O:
The index address is 2EH.

Fintek F81865 Superl/O Chip:
The index address is 2EH.

Note: Refer to Appendix A for more
information on the Register (page 150 of
W83627 datasheet)

Note: Refer to Appendix B for more
information on the Register (page
87-101 of F81865 datasheet)

PIO:

The PIO is the programmable input/output. In Lanner products, they are provided as
additional LED indicators for certain events which can be defined in your software.

Winbond W83627UHG superl/O:
The index address is 2EH.

Fintek F81865 Superl/O Chip:
The index address is 2EH.

Note: Refer to Appendix A for more
information on Register (page 150 of
W83627 datasheet)

Note: Refer to Appendix B for more
information on Register (page
87-101 of F81865 datasheet)
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LED:

Specific to Lanner products, there are several front panel LEDs which can be
programmed to signal certain functions in the system such as the RUN (for system
operating status), Alarm, GPS, Wireless etc.

Winbond W83627UHG superl/O: Fintek F81865 Superl/O Chip:
The index address is 2EH. The index address is 2EH.

Ex: Winbond W83627UHG Superl/O Chip | Ex: Fintek F81865 Superl/O Chip
W83627UHG_test RunLED port_number F81865 RunLED port_number value

value (value: 0,1,2,3.......... ) (value: 0,1,2,3........ )
Note: Refer to Appendix A for more Note: Refer to Appendix B for more
information on Register (page 150 of information on Register (page
W83627 datasheet) 87-101 of F81865 datasheet)

Monitor:
The Monitor field shows the following information (from left to right):

CPUTIN: shows the CPU temperature
5Vcc: shows SuperlO’s 5V voltage
5Vsb: shows SuperlO’s standby voltage
AVcc: shows SuperlO’s 10 voltage
CPUVCore: shows CPU voltage

VBat: shows battery volrage
VINO~VINZ2: shows other voltages

The corresponding commands:

22
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Winbond W83627UHG superl/O: The index address is 2EH.
W83627UHG_test Monitor CPUTIN //IGet CPU temperature
W83627UHG _test Monitor 5Vcc //Get uperior’'s 5V voltage
W83627UHG _test Monitor 5Vsb //Get Super 10’s standby voltage
W83627UHG _test Monitor Avcc //Get Super IO’s 10 voltage
W83627UHG _test Monitor CPUVCore //Get CPU voltage
W83627UHG _test Monitor Vbat //Get battery voltage
W83627UHG _test Monitor 3V3 //Get other voltage
W83627UHG_test Monitor 1V5  //Get other voltage

Note: Refer to Appendix A for more information on Register (page 55 of
W83627 datasheet)

Note:

Specific to the PCH chipset used or Super IO chipset, the commands and functionality vary
depending on product models. For more information, refer to the README or User Guide contained
within the utility folder.

Watchdog Timer:

Enter the number of seconds to start count down before the system can be reset. Press
start to start the counter and stop to stop the counter.

The corresponding commands:
Winbond W83627UHG superl/O: The index address is 2EH.

W83627UHG _test Watchdog /IShow the timer remained
W83627UHG_test Watchdog timeout_value  //Set the watchdog timer
timeout value

Note: Refer to Appendix B for more information on Register (page 172,
1730f W83627UHG datasheet)

23
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CaseOpen:

The purpose of Caseopen function is to detect whether the computer case has been
opened and possibly tampered with. You will need to enable this function first through
jumper selection (refer to the product’s user manual for detailed information). Select to
enable this function.

The corresponding commands:

EX: Fintek 81865 super 1/0

F81865 CaseOpen /Istart caseopen
detection

CaseOpen_Clear /Ireset the case open
status to undetected

Note: Refer to Appendix A for more
information on Register (page 52 of F81865
datasheet)

24
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Appendix A. Register Addresses

Winbond W83627UHG

am winbond /[

W83627UHG
WINBOND LPC 1/O

Date: May/25/2007 Revision: 1.0
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Fintek F81865

[
m Fj‘ntek Feature Integration Technology lnc. )
F81865

F81865
Super 10 with 6 UARTs

Release Date: May, 2010
Version: V0.28P

May, 2010
vo.28P

26
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WINBOND LPC I/O
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W83627UHG Data Sheet Revision History

WEB
PAGES| DATES |VERSION VERSION MAIN CONTENTS
1 NA 9/14/2006 0.5 NA For Customer reference. (PRELIMINARY)

1. Remove the section of AT Interface in
Chapter 9 Floppy Disk Controller.

2. Remove sections 8.4 and 8.5 (EXTFDD and
EXT2FDD).

3. Remove section 9.6 (OnNow / Security

2 NA 11/29/2006 0.6 NA Keyboard and Mouse Wake-Up).
4. Update “S5¢o.p State” to “S5 State”.
5. Update “Vpp” to “5VCC” in DC
Characteristic.
6. Update the description of CRFO.
1. Substitute “TControl” with “TBase”
2. Modify the pin descriptions of INDEX#, SOUTF,
TRAKO#,  WPH#, RDATA#, DSKCHGH#,
HEFRAS, PENKBC, VINO ~  VINZ,
CPUVCORE, VREF, PLED and PSOUT#
3. Revise the pin name of Pin 52 to PFDCUART
4, Modify the 10 type of Pin 90, 92 and 77.
5.  Update Figure 7-4 and 7-8
3 NA 05/25/2007 10 NA 6. I;A80(21ify section 7.3.1,7.5,7.7.2,7.7.3, 7.7.4 and
7.  Modify Chapter 13 Power Management Event
8.  Add section 13.4 PWROK Generation

9. Remove Configuration Register CR[24h], bit O;
CRI[26h], bit 7 and Logical Device A, CR[E4h],
bit 4

10. Modify Logical Device A, CR[E6h], bit 3 and bit
5; Logical Device C, CR[E5h], bit 0

11. Re-define the strapping function of pin 122.

Please note that all data and specifications are subject to change without notice. All the trademarks of
products and companies mentioned in this data sheet belong to their respective owners.

LIFE SUPPORT APPLICATIONS

These products are not designed for use in life support appliances, devices, or systems where
malfunction of these products can reasonably be expected to result in personal injury. Winbond
customers using or selling these products for use in such applications do so at their own risk and
agree to fully indemnify Winbond for any damages resulting from such improper use or sales.
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1. GENERAL DESCRIPTION

The W83627UHG is a member of Winbond's Super I/O product line. This family features the LPC (Low
Pin Count) interface. This interface is more economical than its ISA counterpart because it has
approximately forty pins fewer, yet still provides as great performance. In addition, the improvement
allows even more efficient operation of software, BIOS and device drivers.

In addition to providing an LPC interface for 1/0, the W83627UHG monitors several critical parameters
in PC hardware, including power supply voltages, fan speeds, and temperatures. In terms of
temperature monitoring, the W83627UHG adopts the Current Mode (dual current source) approach.
The W83627UHG also supports the Smart Fan control system, including “SMART FAN™ | and SMART
FAN™ 111, which makes the system more stable and user-friendly.

The W83627UHG supports four -- 360K, 720K, 1.2M, 1.44M, or 2.88M -- disk drives and data transfer
rates of 250 Kb/s, 300 Kb/s, 500 Kb/s, 1 Mb/s, and 2 Mb/s. The disk drive adapter supports the
functions of floppy disk drive controller (compatible with the industry standard 82077/ 765), data
separator, write pre-compensation circuit, decode logic, data rate selection, clock generator, drive
interface control logic, and interrupt and DMA logic. Such a wide range of functions integrated into one
W83627UHG greatly reduces the number of required components to interface with floppy disk drives.

The W83627UHG provides six high-speed serial communication ports (UARTS), one of which provides
IR functions IrDA 1.0 (SIR for 1.152K bps). Each UART includes a 16-byte send/receive FIFO, a
programmable baud rate generator, complete modem-control capability, and a processor interrupt
system. All of the UARTSs support legacy speeds up to 115.2K bps as well as higher baud rates of
230K, 460K, or 921K bps to support higher speed modems.

The W83627UHG supports the PC-compatible printer port (SPP), the bi-directional printer port (BPP),
the enhanced parallel port (EPP) and the extended capabilities port (ECP).

The W83627UHG provides flexible 1/O control functions through a set of 45 general purpose I/O
(GPIO) ports. These GPIO ports may serve as simple /O ports or may be individually configured to
provide alternative functions.

The W83627UHG supports the SST (Simple Serial Transport) interface and Intel® PECI (Platform
Environment Control Interface).

The W83627UHG fully complies with the Microsoft© PC98 and PC99 Hardware Design Guide and
meets the requirements of ACPI.

The configuration registers inside the W83627UHG support mode selection, function enable and
disable, and power-down selection. Furthermore, the configurable PnP features are compatible with
the plug-and-play feature in Windows 95/98/2000/XP™, making the allocation of the system resources
more efficient than ever.

One special characteristic of the Super 1/0 product line is the separation of the power supply in normal
operation from that in standby operation. Please pay attention to the layout of these two power
supplies to avoid short circuits. Otherwise, the feature will not function.
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2. FEATURES

General

Meet LPC Spec. 1.01

Support LDRQ# (LPC DMA), SERIRQ (Serialized IRQ)

Integrated hardware monitor functions

Compliant with Microsoft PC2000/PC2001 Hardware Design Guide

Support DPM (Device Power Management), ACPI (Advanced Configuration and Power
Interface)

Programmable configuration settings
Single 24- or 48-MHz clock input

Variable write pre-compensation with track-selection capability
Support vertical recording format

DMA-enable logic

16-byte data FIFOs

Support floppy disk drives and tape drives

Detect all overrun and underrun conditions

Built-in address mark detection circuit to simplify the read electronics

FDD anti-virus functions with software write protect and FDD-write enable signal (write data
signal forced to be inactive)

Support 3.5-inch or 5.25-inch floppy disk drives
Compatible with industry standard 82077

360K / 720K / 1.2M / 1.44M / 2.88M formats
250K, 300K, 500K, 1M, 2M bps data transfer rate
Support 3-mode FDD and its Windows driver

Six high-speed, 16550-compatible UARTs with 16-byte send / receive FIFOs
Fully programmable serial-interface characteristics:

--- 5, 6, 7 or 8-bit characters
--- Even, odd or no parity bit generation/detection
---1, 1.5 or 2 stop-bit generation

Internal diagnostic capabilities:

--- Loop-back controls for communications link fault isolation
--- Break, parity, overrun, framing error simulation

Programmable baud rate generator allows division of clock source by any value from 1 to
(216-1)

Maximum baud rate for clock source 14.769 MHz is up to 921K bps. The baud rate at 24 MHz
is 1.5M bps.
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Parallel Port

Compatible with IBM parallel port

Support PS/2-compatible bi-directional parallel port

Support Enhanced Parallel Port (EPP) - Compatible with IEEE 1284 specification
Support Extended Capabilities Port (ECP) - Compatible with IEEE 1284 specification
Enhanced printer port back-drive current protection

Keyboard Controller

8042-based keyboard controller

Support Phoenix MultiKey/42™ firmware
Asynchronous Access to two data registers and one status register
Software-compatible with 8042

Support PS/2 mouse

Support port 92

Support both interrupt and polling modes

Fast Gate A20 and Hardware Keyboard Reset
8-bit timer / counter

Support binary and BCD arithmetic

6, 8, 12, or 16 MHz operating frequency

Hardware Monitor Functions

Smart Fan control system, supporting the functions of SMART FAN™ | - “Thermal Cruise™”

and “Fan Speed Cruise™” modes and SMART FAN™ III functions

Programmable threshold temperature to speed fan fully while current temperature exceeds
this temperature during Thermal Cruise™ mode

Two thermal inputs from optionally-remote thermistors or thermal diode output
Support Current Mode (dual current source) temperature sensing method
Eight voltage inputs (CPUVCORE, VINJ[0..2] and 5VCC, AVCC , 5VSB, VBAT)
Two fan-speed monitoring inputs

Two fan-speed controls

Dual mode for fan control (PWM and DC)

Built-in case open detection circuit

Programmable hysteresis and setting points for all monitored items
Over-temperature indicator output

Issue SMI#, OVT# to activate system protection

Publication Release Date: May 25, 2007
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e Winbond Hardware Doctor™ Support

e Provide I°C interface to read / write registers

Infrared
e Support IrDA version 1.0 SIR protocol with maximum baud rate up to 115.2K bps
e Support SHARP ASK-IR protocol with maximum baud rate up to 57,600 bps

General Purpose I/O Ports
e 45 programmable general purpose I/O ports

o GP25, GP26 and GP27 can distinguish whether the input pins have any transitions by reading
the registers and all of the 3 GPIOs also can assert PSOUT# or PME# to wake up the system
if each them has any transition.

OnNow Functions
* Keyboard Wake-Up by programmable keys
¢ Mouse Wake-Up by programmable buttons
*  On Now Wake-Up from all of the ACPI sleeping states (S1-S5)

Simple Serial Transport™ Interface
e SST temperature and voltage Combination Sensor command support
e Support SST 0.9 Specification

PECI Interface
e PECI Host
e Support PECI 1.0 Specification
e Support 4 CPU addresses and 2 domains per CPU address

Package
e 128-pin QFP
¢ Pb-free / RoHS
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3. BLOCK DIAGRAM
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Figure 3-1 W83627UHG Block Diagram
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Figure 4-1 W83627UHG Pin Layout
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5. PIN DESCRIPTION

Note: Please refer to Section 18.2 DC CHARACTERISTICS for details.

AOUT - Analog output pin
AIN - Analog input pin
I/Omp3 - 3.3-V, TTL-level, bi-directional pin with 12mA source-sink capability
/O - TTL-level Schmitt-trigger bi-directional pin with 12mA source-sink capability
I/0D,,, - TTL-level, bi-directional pin and open-drain output with 12mA sink capability
I/OD16ts - TTL-level Schmitt-trigger bi-directional pin and open-drain output with 16mA sink capability
I/OD, . - TTL-level Schmitt-trigger bi-directional pin and open-drain output with 12mA sink capability
1/OD, 5, - TTL-level, bi-directional, Schmitt-trigger pin with internal pull-up resistor
. Open-drain output with 12-mA sink capability.
110, - Bi-direction pin with source capability of 6 mA and sink capability of 1 mA
1o, - Bi-direction pin with source capability of 6 mA and sink capability of 1 mA
IN, - TTL-level Schmitt-trigger input pin
INy, - TTL-level Schmitt-trigger input pin with internal pull-up resistor
Ny - 3.3-V, TTL-level Schmitt-trigger input pin
IN, - TTL-level input pin
IN,, - TTL-level input pin with internal pull-up resistor
IN - CMOS-level input pin with internal pull-down resistor
012p3 - 3.3-V, output pin with 12mA source-sink capability
oD,, - Open-drain output pin with 12mA sink capability
OoD,, - Open-drain output pin with 24mA sink capability
O, - Output pin with 8mA source-sink capability
0,, - Output pin with 12mA source-sink capability
0,, - Output pin with 24mA source-sink capability

Publication Release Date: May 25, 2007
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SYMBOL PIN I[e] DESCRIPTION
System clock input, either 24MHz or 48MHz. The actual
CLKIN 19 IN, frequency must be specified in register. The default value is
48MHz.
PME# 86 OoD,, Generated PME event.
PCICLK 21 INp3 PCl-clock 33-MHz input.
LDRQ# 22 O3 Encoded DMA Request signal.
SERIRQ 23 1/O12tp3 Serialized IRQ input / output.
LAD[3:0] 24- o) These signal lines communicate address, control, and data
' 27 1203 | information over the LPC bus between a host and a peripheral.
LFRAME# 29 INtsp3 Indicates the start of a new cycle or the termination of a broken
cycle.
LRESET# 30 Neps IfF]{(()asstet signal. It can be connected to the PCIRST# signal on the
5.2 FDC Interface
SYMBOL | PIN /10 DESCRIPTION
DRVDENO oD,, Drive Density Select bit 0.
5 Clear To Send. It is the modem control input. The function of
CTSF# IN, these pins can be tested by reading bit 4 of the handshake
status register.
This Schmitt-trigger input from the disk drive is active-low when
INDEX# IN the head is positioned over the beginning of a track marked by
tsu an index hole. This input pin needs to connect a pulled-up 1-
6 KQ resistor to 5V for Floppy Drive compatibility.
GP64 1/OD General purpose I/O port 6 bit 4.
MOA# oD, Motor A On.lWhen set to 0, this pin enables disk drive A. This is
an open-drain output.
7 Data Set Ready. An active low signal indicates the modem or
DSRF# IN, data set is ready to establish a communication link and transfer
data to the UART.
DSA# oD,, !I)rlve Select A: When set to 0, this pin enables disk drive A. This
3 is an open-drain output.
RTSF# 0,, UART F Request To Send. An active low signal informs the

modem or data set that the controller is ready to send data.
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FDC Interface, continued

SYMBOL | PIN /10 DESCRIPTION
Direction of the head step motor. An open-drain output.
DIR# OoD,, Logic 1 = outward motion
9 Logic 0 = inward motion
DTRF# 0 UART F Data Terminal Ready. An active low signal informs the
24 modem or data set that the controller is ready to communicate.
STEP# oD Step output pulses. This active-low open-drain output produces
10 24 a pulse to move the head to another track.
SINF IN Serial Input. This pin is used to receive serial data through the
t communication link.
WD# oD Write data. This logic-low open-drain writes pre-compensation
11 24 serial data to the selected FDD. An open-drain output.
UART F Serial Output. This pin is used to transmit serial data out
SOUTF Oz to the communication link.
WE# OD,, Write enable. An open-drain output.
DCDF# 13 IN Data Carrier Detect. An active low signal indicates the modem
t or data set has detected a data carrier.
Track 0. This Schmitt-trigger input from the disk drive is active-
TRAKO# IN low when the head is positioned over the outermost track. This
tsu input pin needs to connect a pulled-up 1-KQ resistor to 5V for
14 Floppy Drive compatibility.
GP63 I/0D,,. | General purpose I/O port 6 bit 3.
Write Protected. This active-low Schmitt input from the disk drive
WP# IN indicates that the diskette is write-protected. This input pin needs
tsu to connect a pulled-up 1-KQ resistor to 5V for Floppy Drive
15 compatibility.
GP62 I/OD, ¢ General purpose I/O port 6 bit 2.
The read-data input signal from the FDD. This input pin needs to
RDATA# IN,, connect a pulled-up 1-KQresistor to 5V for Floppy Drive
16 compatibility.
GP61 I/0D,,. | General purpose I/O port 6 bit 1.

Publication Release Date: May 25, 2007
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FDC Interface, continued

SYMBOL | PIN /10 DESCRIPTION
Head Select. This open-drain output determines which disk
HEAD# oD drive head is active.
24 Logic 1 = side 0
17 Logic 0 = side 1
RIF# IN Ring Indicator. An active low signal indicates that a ring signal is
t being received from the modem or data set.
Diskette Change. This signal is active-low at power-on and
henever the diskette is removed. This input pin needs to
IN W
DSKCHG# tsu connect a pulled-up 1-KQresistor to 5V for Floppy Drive
18 compatibility.
GP60 I/OD, ¢ General purpose I/0 port 6 bit 0.

5.3 Multi-Mode Parallel Port

SYMBOL | PIN /10 DESCRIPTION

PRINTER MODE:

SLCT 31 IN An active-high input on this pin indicates that the printer is selected.
© See the description of the parallel port for the definition of this pin in

ECP and EPP modes.

PRINTER MODE:

PE 32 IN An active-high input on this pin indicates that the printer has detected
° the end of the paper. See the description of the parallel port for the
definition of this pin in ECP and EPP modes.

PRINTER MODE:
BUSY 33 IN, An active-high input indicates that the printer is not ready to receive

data. See the description of the parallel port for the definition of this
pin in ECP and EPP modes.

PRINTER MODE: ACK#

ACK# 34 IN An active-low input on this pin indicates that the printer has received
© data and is ready to accept more data. See the description of the

parallel port for the definition of this pin in ECP and EPP modes.

PRINTER MODE: ERR#

ERR# 45 IN An active-low input on this pin indicates that the printer has
© encountered an error. See the description of the parallel port for the
definition of this pin in ECP and EPP modes.

PRINTER MODE: SLIN#

SLIN# 43 OD,, | Output line for detection of printer selection. See the description of
the parallel port for the definition of this pin in ECP and EPP modes.

-10-
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SYMBOL

PIN

/10

DESCRIPTION

INIT#

44

OoD,,

PRINTER MODE: INIT#

Output line for the printer initialization. See the description of the
parallel port for the definition of this pin in ECP and EPP modes.

AFD#

46

oD

12

PRINTER MODE: AFD#

An active-low output from this pin causes the printer to auto feed a
line after a line is printed. See the description of the parallel port for
the definition of this pin in ECP and EPP modes.

STB#

47

oD

12

PRINTER MODE: STB#

An active-low output is used to latch the parallel data into the printer.
See the description of the parallel port for the definition of this pin in
ECP and EPP modes.

PDO

42

I/0

12ts

PRINTER MODE: PDO

Parallel port data bus bit 0. See the description of the parallel port for
the definition of this pin in ECP and EPP modes.

PD1

41

I/0

12ts

PRINTER MODE: PD1

Parallel port data bus bit 1. See the description of the parallel port for
the definition of this pin in ECP and EPP modes.

PD2

40

I/0

12ts

PRINTER MODE: PD2

Parallel port data bus bit 2. See the description of the parallel port for
the definition of this pin in ECP and EPP modes.

PD3

39

I/0

12ts

PRINTER MODE: PD3

Parallel port data bus bit 3. See the description of the parallel port for
the definition of this pin in ECP and EPP modes.

PD4

38

I/0

12ts

PRINTER MODE: PD4

Parallel port data bus bit 4. See the description of the parallel port for
the definition of this pin in ECP and EPP modes.

PD5

37

I/0

12ts

PRINTER MODE: PD5

Parallel port data bus bit 5. See the description of the parallel port
for the definition of this pin in ECP and EPP modes.

PD6

36

I/0

12ts

PRINTER MODE: PD6

Parallel port data bus bit 6. See the description of the parallel port for
the definition of this pin in ECP and EPP modes.

PD7

35

I/0

12ts

PRINTER MODE: PD7

Parallel port data bus bit 7. See the description of the parallel port for
the definition of this pin in ECP and EPP modes.
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5.4 Serial Port & Infrared Port Interface

SYMBOL PIN 110 DESCRIPTION
Clear To Send. This is the modem-control input. The function of
CTSA# 49 IN, these pins can be tested by reading bit 4 of the handshake status
register.
Clear To Send. This is the modem-control input. The function of
CTSB# IN, these pins can be tested by reading bit 4 of the handshake status
78 register.
GP17 I/OD,,, | General-purpose I/O port 1 bit 7.
Clear To Send. This is the modem-control input. The function of
CTSC# IN, these pins can be tested by reading bit 4 of the handshake status
109 register.
GP37 I/0OD,,, | General-purpose I/O port 3 bit 7.
Clear To Send. This is the modem-control input. The function of
CTSD# IN, these pins can be tested by reading bit 4 of the handshake status
117 register.
GP47 I/OD,,, | General-purpose I/O port 4 bit 7.
Clear To Send. This is the modem-control input. The function of
CTSE# IN, these pins can be tested by reading bit 4 of the handshake status
125 register.
GP57 I/OD,,, | General-purpose I/O port 5 bit 7.
Clear To Send. This is the modem-control input. The function of
CTSF# IN, these pins can be tested by reading bit 4 of the handshake status
5 register.
DRVDENO OoD,, Drive Density Select bit 0.
Data Set Ready. An active-low signal indicates the modem or
DSRA# 50 IN, data set is ready to establish a communication link and transfer

data to the UART.

Data Set Ready. An active-low signal indicates the modem or

DSRB# IN, data set is ready to establish a communication link and transfer
79 data to the UART.
GP16 I/0OD,,, | General-purpose I/O port 1 bit 6.
Data Set Ready. An active-low signal indicates the modem or
DSRC# IN, data set is ready to establish a communication link and transfer
110 data to the UART.
GP36 I/0OD,,, | General-purpose I/O port 3 bit 6.
Data Set Ready. An active-low signal indicates the modem or
DSRD# IN, data set is ready to establish a communication link and transfer
118 data to the UART.
GP46 I/OD,,, | General-purpose I/O port 4 bit 6.
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Serial Port & Infrared Port Interface, continued

SYMBOL PIN 110 DESCRIPTION
Data Set Ready. An active-low signal indicates the modem or
DSRE# INt data set is ready to establish a communication link and transfer
126 data to the UART.
GP56 I/OD,,, | General-purpose I/O port 5 bit 6.
Data Set Ready. An active-low signal indicates the modem or
DSRF# IN, data set is ready to establish a communication link and transfer
7 data to the UART.
MOA# oD, Motor A On._ When set to 0, this pin enables disk drive 0. This is
an open drain output.
RTSA# 0 UART A Request To Send. An active-low signal informs the
8 modem or data set that the controller is ready to send data.
During power-on reset, this pin is pulled down internally and is
defined as HEFRAS, which provides the power-on value for
51 CR26 bit 6 (HEFRAS). The PCB layout should reserve space for
HEFRAS INgy a 1-kQ resistor to pull down this pin so as to ensure the selection
of 1/0 port’s configuration address to 2EH, and a 1-kQ resistor is
recommended to pull it up if 4EH is selected as /O port's
configuration address.
RTSB# 0 UART B Request To Send. An active-low signal informs the
80 8 modem or data set that the controller is ready to send data.
GP15 I/OD, | General-purpose /O port 1 bit 5.
RTSC# o UART C Request To Send. An active-low signal informs the
111 8 modem or data set that the controller is ready to send data.
GP35 I/OD, | General-purpose I/O port 3 bit 5.
RTSD# 0 UART D Request To Send. An active-low signal informs the
8 modem or data set that the controller is ready to send data.
Determines the initial FAN speed. Power-on configuration for 2
FAN SET 119 IN fan speeds, 50% or 100%. During power-on reset, this pin needs
- cd a pulled-up or a pull-down resistor to decide whether the fan
speed is 50% or 100%.
GP45 I/OD, | General-purpose I/O port 4 bit 5.
RTSE# 0 UART E Request To Send. An active-low signal informs the
127 12 modem or data set that the controller is ready to send data.
GP55 I/OD,,, | General-purpose I/O port 5 bit 5.
RTSF o) UART F Request To Send. An active-low signal informs the
8 24 modem or data set that the controller is ready to send data.
DSA# oD, Drive Select A. When set to 0, this pin enables disk drive A. This

is an open drain output.
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Serial Port & Infrared Port Interface, continued

SYMBOL PIN 110 DESCRIPTION
DTRA# 0 UART A Data Terminal Ready. An active-low signal informs the
8 modem or data set that the controller is ready to communicate.
52 During power-on reset, this pin is pulled down internally and is
defined as FDC enable, which provides the power-on value for
PFDCUART INeq CR24 bit 1. A 1 kQ is reserved to pull down and a 1 kQ resistor
is recommended if intends to pull-up to enable UART F.
UART B Data Terminal Ready. An active-low signal informs the
DTRB# O, ; !
81 modem or data set that the controller is ready to communicate.
GP14 I/OD,,, | General-purpose I/O port 1 bit 4.
UART C Data Terminal Ready. An active-low signal informs the
DTRC# O, ) !
112 modem or data set that the controller is ready to communicate.
GP34 I/0OD,,, | General-purpose I/O port 3 bit 4.
UART D Data Terminal Ready. An active-low signal informs the
DTRD# O, ) !
120 modem or data set that the controller is ready to communicate.
GP44 I/ODg; | General-purpose 1/O port 4 bit 4.
UART E Data Terminal Ready. An active-low signal informs the
DTRE# O, ; !
128 modem or data set that the controller is ready to communicate.
GP54 I/OD,,, | General-purpose I/O port 5 bit 4.
DTRF# 0 UART F Data Terminal Ready. An active-low signal informs the
24 modem or data set that the controller is ready to communicate.
9 Direction of the head step motor. An open drain output.
DIR# OD,, | Logic 1 = outward motion
Logic 0 = inward motion
SINA 53 IN, Serial Inlput.. Thi.s pin is used to receive serial data through the
communication link.
SINB Serial Input. This pin is used to receive serial data through the
IN, communication link.
IRRX 82 IR Receiver input.
GP13 I/0OD,,, | General-purpose I/O port 1 bit 3.
Serial Input. This pin is used to receive serial data through the
SINC IN, P
113 communication link.
GP33 I/0OD,,, | General-purpose I/O port 3 bit 3.
Serial Input. This pin is used to receive serial data through the
SIND IN, P
121 communication link.
GP43 I/OD General-purpose |/O port 4 bit 3.
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Serial Port & Infrared Port Interface, continued

SYMBOL PIN 110 DESCRIPTION
SINE IN Serial Input. This pin is used to receive serial data through the
1 t communication link.
GP53 I/0OD,,, | General-purpose I/O port 5 bit 3.
SINF IN Serial Input. This pin is used to receive serial data through the
10 t communication link.
Step output pulses. This active low open drain output produces a
STEP# OB pulse to move the head to another track.
SOUTA 0 UART A Serial Output. This pin is used to transmit serial data out
8 to the communication link.
During power on reset, this pin is pulled down internally and is
54 defined as PENKBC, and the power-on values are shown at
PENKBC IN CR24 bit 2. The PCB layout should reserve space for a 1-kQ
od resistor to pull down this pin to ensure the disabling of KBC, and
a 1-kQ resistor is recommended to pull the pin up If wish to
enable KBC.
SOUTB UART B Serial Output. This pin is used to transmit serial data out
O, to the communication link.
IRTX 83 IR Transmitter output.
GP12 I/OD, | General-purpose /O port 1 bit 2.
sSouUTC o UART C Serial Output. This pin is used to transmit serial data out
114 8 to the communication link.
GP32 I/OD, | General-purpose 1/O port 3 bit 2.
UART D Serial Output. This pin is used to transmit serial data out
SOUTD O to the communication link.
Determines PIN 107 and 108 multi-function select. During power-
122 on reset, this pin is pulled down internally and is defined as
GPI_MUL INcg BEEP function and power LED enable. A 1 kQ is reserved to pull
down and a 1 kQ resistor is recommended if intending to pull up
to enable GPIO output.
GP42 I/OD, | General-purpose /O port 4 bit 2.
SOUTE 0 UART E Serial Output. This pin is used to transmit serial data out
2 8 to the communication link.
GP52 I/OD, | General-purpose /O port 5 bit 2.
SOUTF 0 UART F Serial Output. This pin is used to transmit serial data out
11 24 to the communication link.
WD# oD,, Write data. This logic low open drain writes pre-compensation

serial data to the selected FDD. An open drain output.
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Serial Port & Infrared Port Interface, continued

SYMBOL PIN 110 DESCRIPTION
DCDA# 56 IN Data Carrier Detect. An active-low signal indicates the modem or
t data set has detected a data carrier.
DCDB# IN Data Carrier Detect. An active-low signal indicates the modem or
84 t data set has detected a data carrier.
GP11 I/0OD,,, | General-purpose I/O port 1 bit 1.
DCDC# IN Data Carrier Detect. An active-low signal indicates the modem or
115 t data set has detected a data carrier.
GP31 I/0OD,,, | General-purpose I/O port 3 bit 1.
DCDD# IN Data Carrier Detect. An active-low signal indicates the modem or
123 ! data set has detected a data carrier.
GP41 I/OD,,, | General-purpose I/O port 4 bit 1.
DCDE# IN Data Carrier Detect. An active-low signal indicates the modem or
3 t data set has detected a data carrier.
GP51 I/OD,,, | General-purpose I/O port 5 bit 1.
DCDF# IN Data Carrier Detect. An active-low signal indicates the modem or
13 t data set has detected a data carrier.
WE# OD,, | Write enable. An open drain output.
RIA# 57 IN Ring Indicator. An active-low signal indicates that a ring signal is
t being received from the modem or data set.
RIB# IN Ring Indicator. An active-low signal indicates that a ring signal is
85 t being received from the modem or data set.
GP10 I/OD,,, | General-purpose I/O port 1 bit 0.
RIC# IN Ring Indicator. An active-low signal indicates that a ring signal is
116 t being received from the modem or data set.
GP30 I/OD,,, | General-purpose I/O port 3 bit 0.
RID# IN Ring Indicator. An active-low signal indicates that a ring signal is
124 t being received from the modem or data set.
GP40 I/OD,,, | General-purpose I/O port 4 bit 0.
RIE# IN Ring Indicator. An active-low signal indicates that a ring signal is
4 t being received from the modem or data set.
GP50 I/OD,,, | General-purpose I/O port 5 bit 0.
RIF# IN Ring Indicator. An active-low signal indicates that a ring signal is
t being received from the modem or data set.
17 Head select. This open drain output determines which disk drive
head is active.
HEAD# oD, Logic 1 =side 0
Logic 0 = side 1
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SYMBOL PIN /10 DESCRIPTION
GA20M 58 O12 Gate A20 output. This pin is high after system reset. (KBC P21)
KBRST 59 Oy, Keyboard reset. This pin is high after system reset. (KBC P20)
KCLK 62 I/OD,q,, | Keyboard Clock.
KDAT 63 I/OD,,, | Keyboard Data.
MCLK 65 I/OD,q,, | PS2 Mouse Clock.
MDAT 66 I/OD,q, | PS2 Mouse Data.

5.6 Hardware Monitor Interface

SYMBOL PIN /10 DESCRIPTION
BEEP oD,, Beep function for hardware monitor. This pin is low after
107 system reset.
GP21 I/OD,,, | General-purpose I/O port 2 bit 1.
CASE OPEN Detection. An active-low input from an external
device when the case is open. This signal can be latched if pin
CASEOPEN# 76 IN, VBAT is connected to the battery, even if the W83627UHG is
turned off.
Pull up a 2-MQ resistor to VBAT is recommended if useless.
VIN2 98 AIN Analog Inputs for voltage measurement (Range: 0 to 2.048 V)
VIN1 99 AIN Analog Inputs for voltage measurement (Range: 0 to 2.048 V).
VINO 100 AIN Analog Inputs for voltage measurement (Range: 0 to 2.048 V)
CPUVCORE 101 AIN Analog Inputs for voltage measurement (Range: 0 to 2.048 V)
VREF 102 AOUT | Reference Voltage (2.048 V)
CPUTIN 103 AIN Temperature sensor 2 input. It is used for CPU temperature
sensing.
SYSTIN 104 AIN Temperature sensor 1 input. It is used for system temperature
sensing.
Over temperature Shutdown Output. This pin indicates the
OVT# temperature is over the temperature limit. (Default after
95 | OD1 || RESET#)
SMI# System Management Interrupt channel output.
CPUFANIN 91
1/0 + i i .
SYSFANIN 93 12ts | 0 to +5 V amplitude fan tachometer input

Publication Release Date: May 25, 2007
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Hardware Monitor Interface, continued

SYMBOL PIN /10 DESCRIPTION
012

CPUFANOUT 90 oD DC/PWM fan output control.

SYSFANOUT 92 AOL]?F CPUFANOUT and SYSFANOUT are default PWM mode.
PLED 108 oD,, Power LED output. This pin is tri-stated as default.
GP20 I/OD,,, | General-purpose 1/O port 2 bit 0.

5.7 PECI Interface
SYMBOL PIN /10 DESCRIPTION
PECI 88 1/Oyv3 INTEL® CPU PECI interface. Connect to CPU.
Vit 89 Power | INTEL®CPU Vit Power.
5.8 SST Interface
SYMBOL PIN /10 DESCRIPTION
SST 87 1/Ovy Simple Serial Transport (SST) Interface.

5.9 Advanced Configuration and Power Interface

SYMBOL PIN I} DESCRIPTION
PSIN# 68 INg, Panel Switch Input. This pin is active-low.
PSOUT# 67 oD,, E;Srlg:n?:/gir’::gs%ustp;gteThis signal is used to wake-up the
RSMRST# 75 oD,, Resume reset signal output.
SUSB# 73 IN; System S3 state input.
PSON# 72 OoD,, Power Supply on-off Output.
PWROK 71 oD,, This pin generates the PWROK signal while 5VCC comes in.
SCL 70 INs Serial Bus clock.
GP25 I/OD,,. | General-purpose I/O port 2 bit 5.
SDA I/OD, Serial bus bi-directional Data.
GP26 o I/OD,,, | General-purpose I/O port 2 bit 6.
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5.10 General Purpose I/O Port
5.10.1 GPIO Power Source

SYMBOL POWER SOURCE
GPIO port 1 5VSB
GPIO port 2 5VSB
GPIO port 3 5vCC
GPIO port 4 5vCC
GPIO port 5 5vCC
GPIO port 6 (Bit 0-4) 5vVCC

5.10.2 GPIO-1 Interface
See 5.4 Serial Port & Infrared Port Interface

5.10.3 GPIO-2 Interface

SYMBOL PIN I} DESCRIPTION
GP20 108 I/OD,,, | General-purpose I/O port 2 bit 0.
PLED OoD,, Power LED output. This pin is tri-stated as default..
GP21 I/0D,,, | General-purpose 1/O port 2 bit 1.
BEEP 107 oD, S;Setgn:‘urgggct).n for hardware monitor. This pin is low after
GP22 106 I/OD,,, | General-purpose I/O port 2 bit 2.
GP23 96 I/0OD,,, | General-purpose 1/O port 2 bit 3.
GP24 94 I/0D,,, | General-purpose I/O port 2 bit 4.
GP25 20 I/OD,,,, | General-purpose I/O port 2 bit 5.
SCL INis Serial Bus clock.
GP26 I/0D,,, | General-purpose I/O port 2 bit 6.
SDA °9 I/OD,,, | Serial bus bi-directional data.
GP27 58 I/0OD,,, | General-purpose I/O port 2 bit 7.

5.10.4 GPIO-3 Interface
See 5.4 Serial Port & Infrared Port Interface

5.10.5 GPIO-4 Interface
See 5.4 Serial Port & Infrared Port Interface
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5.10.6 GPIO-5 Interface
See 5.4 Serial Port & Infrared Port Interface

5.10.7 GPIO-6 Interface
See 5.2 FDC Interface

5.10.8 WDTO# and SUSLED Pins

SYMBOL PIN /10 DESCRIPTION
WDTO# 77 oD, Watchdog timer output signal.
SUSLED 64 OoD,, Suspend-LED output signal. This pin is low as default.

5.11 POWER PINS

SYMBOL PIN DESCRIPTION
5VSB 61 +5 V stand-by power supply for the digital circuit.
VBAT 74 +3 V on-board battery for the digital circuit.
5vVCC 12,48 +5 V power supply for the digital circuit.
3VCC 28 +3.3V power supply for driving 3V on the host interface.
AVCC 97 Analog +5 V power input. Internally supply to all analog circuits.
VSS 20,55 Ground.
Vit 89 INTEL® CPU Vit power.
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6. CONFIGURATION REGISTER ACCESS PROTOCOL

The W83627UHG uses Super I/O protocol to access configuration registers to set up different types of
configurations. The W83627UHG has totally fifteen Logical Devices (from Logical Device 0 to Logical
Device F with the exception of Logical Device 4 for backward compatibility) corresponding to fifteen
individual functions: FDC (Logical Device 0), Parallel Port (Logical Device 1), UARTA (Logical Device
2), UARTB (Logical Device 3), Keyboard Controller (Logical Device 5), UARTC (Logical Device 6),
GPIO3, 4 (Logical Device 7), WDTO# & PLED and GPIO5, 6 (Logical Device 8), GPIO1, 2 and
SUSLED (Logical Device 9), ACPI (Logical Device A), Hardware Monitor (Logical Device B), PECI &
SST (Logical Device C), UARTD (Logical Device D), UARTE(Logical Device E), and UARTF (Logical
Device F). Each Logical Device has its own configuration registers (above CR30). The host can
access those registers by writing an appropriate Logical Device Number into the Logical Device select
register at CR7.

Logical Device No. L

Logical Device
Control

Logical Device

Configuration | | [™ One Per

~| Logical Device

#1

e

#F

Figure 6-1 Structure of the Configuration Register
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Table 6-1 Devices of I/O Base Address

“ONUMBER FUNCTION ADDRESS |  VALUE.
0 FDC 100h ~ FF8h 3F0h
1 Parallel Port 100h ~ FF8h 378h
2 UART A 100h ~ FF8h 3F8h
3 UART B 100h ~ FF8h 2F8h
4 Reserved
5 Keyboard Controller 100h ~ FF8h 60h/64h
6 UART C 100h ~ FF8h 3EOh
7 GPIO 3, 4 100h ~ FF8h -

8 WDTO# & PLED, and GPIO 5, 6 Reserved -
9 GPIO 1, 2 Reserved -
A ACPI Reserved -
B Hardware Monitor 100h ~ FF8h -
C PECI & SST Reserved -
D UART C 100h ~ FF8h 2EOh
E UART D 100h ~ FF8h 3E8h
F UART E 100h ~ FF8h 2E8h
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6.1 Configuration Sequence

(Power-on Reset)

=<Wait for key string)
v

1/0 Write to 2Eh

Any other I/O transition cycle

Is the data
I187h”?

1Y

(Check Pass keD ' Y Any other I/O transition cycle

1/0 Write to 2Eh

Is the data
“87h!’?

l Y
Extended Function
Mode

Figure 6-2 Configuration Register

To program the W83627UHG configuration registers, the following configuration procedures must be
followed in sequence:

(1). Enter the Extended Function Mode.
(2). Configure the configuration registers.
(3). Exit the Extended Function Mode.

6.1.1 Enter the Extended Function Mode

To place the chip into the Extended Function Mode, two successive writes of 0x87 must be applied to
Extended Function Enable Registers (EFERSs, i.e. 2Eh or 4Eh).
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6.1.2 Configure the Configuration Registers

The chip selects the Logical Device and activates the desired Logical Devices through Extended
Function Index Register (EFIR) and Extended Function Data Register (EFDR). The EFIR is located at
the same address as the EFER, and the EFDR is located at address (EFIR+1).

First, write the Logical Device Number (i.e. 0x07) to the EFIR and then write the number of the desired
Logical Device to the EFDR. If accessing the Chip (Global) Control Registers, this step is not required.
Secondly, write the address of the desired configuration register within the Logical Device to the EFIR
and then write (or read) the desired configuration register through the EFDR.

6.1.3 Exit the Extended Function Mode

To exit the Extended Function Mode, writing OxAA to the EFER is required. Once the chip exits the
Extended Function Mode, it is in the normal running mode and is ready to enter the configuration
mode.

6.1.4 Software Programming Example

The following example is written in Intel 8086 assembly language. It assumes that the EFER is located
at 2Eh, so the EFIR is located at 2Eh and the EFDR is located at 2Fh. If the HEFRAS (CR26 bit 6) is
set, 2Eh can be directly replaced by 4Eh and 2Fh replaced by 4Fh.

’

: Enter the Extended Function Mode

MOV DX, 2EH

MOV AL, 87H
OUT DX, AL

OUT DX, AL

; Configure Logical Device 1, Configuration Register CRFO0

MOV DX, 2EH

MOV AL, O7H

OUT DX, AL ; point to Logical Device Number Reg.
MOV DX, 2FH

MOV AL, 01H

OUT DX, AL ; select Logical Device 1

MOV DX, 2EH

MOV AL, FOH

OUT DX, AL ; select CRFO

MOV DX, 2FH

MOV AL, 3CH

OUT DX, AL ; update CRFO with value 3CH
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; Exit the Extended Function Mode

MOV DX, 2EH

MOV AL, AAH
OUT DX, AL
Table 6-2 Chip (Global) Control Registers
INDEX R/W DEFAULT VALUE DESCRIPTION

02h Write Only Software Reset

07h R/W 00h Logical Device

20h Read Only A2h Chip ID, MSB

21h Read Only 3xh Chip ID, LSB

22h R/W FFh Device Power Down

23h R/W FOh Device Power Down

24h R/W 0100_0OssOb Global Option

25h R/W 00h Interface Tri-state

Enable

26h R/W 0s000000b Global Option

27h Reserved

28h R/W 00h Global Option

29h R/W 00h Multi-function Pin
Selection

2Ah R/W 00h I°C Pin Select

2Bh Reserved

2Ch R/W 02h Multi-function Pin
Selection

2Dh R/W 00h GPIO2 Input Detected

Type
2Eh R/W 00h Reserved
2Fh R/W 00h Reserved

S: Strapping; x: chip version.
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7. HARDWARE MONITOR

7.1 General Description

The W83627UHG monitors several critical parameters in PC hardware, including power supply
voltages, fan speeds, and temperatures, all of which are very important for a high-end computer
system to work stably and properly. In addition, proprietary hardware reduces the amount of
programming and processor intervention to control cooling fan speeds, minimizing ambient noise and
maximizing system temperature and reliability.

The W83627UHG can simultaneously monitor all of the following inputs:
o Eight analog voltage inputs (four internal voltages VBAT, 5VSB, 5VCC and AVCC power; four
external voltage inputs)
e Two fan tachometer inputs
¢ Two remote temperatures, using either a thermistor or the CPU thermal diode (voltage or
current mode measurement method)
¢ One case-open detection signal.
These inputs are converted to digital values using the integrated, eight-bit analog-to-digital converter
(ADC).

In response to these inputs, the W83627UHG can generate the following outputs:

Two PWM (pulse width modulation) or DC fan outputs for the fan speed control
Beep tone output for warnings

SMI#

OVT# signals for system protection events

The W83627UHG provides hardware access to all monitored parameters through the LPC or I°C
interface and software access through application software, such as Winbond’s Hardware Doctor™, or
BIOS. In addition, the W83627UHG can generate pop-up warnings or beep tones when a parameter
goes outside of a user-specified range.

The rest of this section introduces the various features of the W83627UHG hardware-monitor
capability. These features are divided into the following sections:

Access Interfaces

Analog Inputs

Fan Speed Measurement and Control
Smart Fan Control

SMI# Interrupt Mode

OVT# Interrupt Mode

Registers and Value RAM

7.2 Access Interfaces

The W83627UHG provides two interfaces, LPC and I°C, for the microprocessor to read or write the
internal registers of the hardware monitor.
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7.21 LPC Interface

The internal registers of the hardware monitor block are accessible through two separate methods on
the LPC bus. The first set of registers, which primarily enables the block and sets its address in the
CPU 1/O address space are accessed by the Super I/O protocol described in Chapter 6 at address
2Eh/2Fh or 4Eh/4Fh. The bulk of the functionality and internal registers of this block are accessed
from an index/data pair of CPU I/O addresses. The standard locations are usually 295h/296h and are
set by CR60 and CR61 accessed using the Super I/O protocol as described in Chapter 6.

Due to the number of internal registers, it is necessary to separate the register sets into “banks”
specified by register 4Eh. The structure of the internal registers is shown in the following figure.
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Smart Fan Configuration
| ] Registers L
00h-1Fh
Monitor Value Registers BANK 0
= 20h~3Fh = = FANOUT Critical
— Temperature ]
6Bh~6Eh
| ] Configuration Register L~
40h
BANK 1
Interrupt Status Registers — CPUTIN Temperature .
41h. 42h Control/Stauts Registers
3 ~56h
SMI# Mask Registers
43h, 44h, 46h
Fan Divisor Register |
LPC 47h
Bus
— Serial Bus Address BANK 4
48h = Interrupt Status & SMI#
Mask Registers =
Port 5h N 50h~51h
FANOUTSs Source Select Registel
49h, 4Ah
Index
Register — - BANK 4
Fan Divisor Register Il — Beep Control Registers
4Bh 53h
SMI#/OVT# Control Register
4Ch
BANK 4
. Temperature Offset
] Fan IN /OUT Control Register . ] Registers ~ =
4Dh 54h~56h
Bank Select for 50h~5Fh
— Registers = =1
BANK 4
—— Real Time Status
Port 6h Winbond Vendor ID Registers =
4Fh 59h~5Bh
Data
Register BANK 0
| BEEP ngrt]r-?é _I/RLegisters = BANK 5
—— Monitor Value Registers
BANK 0 50h~5Ch
— Chip ID Register L -
58h
BANK 0
Temperature Sensor Type
— Configuration & =
Fan Divisor Registers
59h,5Dh
BANK 0
Cirtical Tempature and
[ Curren mode enable =
BANK 0
Smart Fan Configuration
— Registers ]
60h~6Ah

Figure 7-1 LPC Bus’ Reads from / Writes to Internal Registers
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7.2.2 I2C Interface

The I°C interface is a second, parallel port into the internal registers of the hardware monitor function
block. The interface is totally compatible with the industry-standard I°C specification, allowing external
components that are also compatible to read the internal registers of the W83627UHG hardware
monitor and control fan speeds. The address of the 1°C peripheral is set by the register located at
index 48h (which is accessed by the index/data pair at I/0 address typically at 295h/296h).

The two timing diagrams below illustrate how to use the I°C interface to write to an internal register
and how to read the value in an internal register, respectively.

(a) Serial bus write to internal address register followed by the data byte

SCL

SDA

Start By
Master Frame 1 Ack

by |
Serial Bus Address Byte 627UHG

by
Frame 2 627UHG
Internal Index Register Byte

SCL (Continued) o ® ®

DA (Continued) @ @ @ (_7)(_ D6 _03)(_pa)_b3)(_b2){_b1)_00)}
Acl

k Stop
by by
627UHG  Master
Frame 3
Data Byte

Figure 7-2 Serial Bus Write to Internal Address Register Followed by the Data Byte
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(b) Serial bus read from a register

0 7 8 0 7 8
SCL (XX}
o [T\ o /T T\ o /T \®w [ o7 bef b5 i b3} o2} i) b0}
Star oY Ack Ack
Frame 1 Zby Frame 2 szy
Serial Bus Address Byte 6270H Internal Index Register Byte U
0
0 7 8 0 7 8
(XX}
o [T\ o /T 1\ o /1 ww__ [ o7 bef b5 s b3 02 i) m0)
Ack
Ack Stop by
Repeat Frame 3 oy Frame 4 Noser Vst
[S)tart Serial Bus Address Byte 27UH Data Byte
N)l/aster

Figure 7-3 Serial Bus Read from Internal Address Register
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7.3 Analog Inputs

The eight analog inputs of the hardware monitor block connect to an 8-bit Analog to Digital Converter
(ADC) and consist of four general-purpose inputs connected to external device pins (CPUVCORE,
VINO — VIN2) and four internal signals connected to the power supplies (AVCC, VBAT, 5VSB and
5VCC). All inputs are limited to a maximum voltage of 2.048V due to an internal setting of 8mV LSB
(256 steps x 8mV = 2.048V). All inputs to the ADC must limit the maximum voltage by using a voltage
divider. The power supplies have internal resistors, while the external pins require outside limiting
resistors as described below.

AVCC Pin 97
Pin 74
Power Inputs VBAT
5VSB Pin 61
SVCe Pin 12
Pin 101
CPUVCORE i
, Rl VINO Pin 100
V0 AN,
R2
Positive Voltage Input 8-bit ADC
; Pin 99 with
VINI $nV LSB
Negative Vol tz : v VIN2  Pin 98
gative Voltage Input V2 /v\,
R4
o Frmm R
10K@257C, beta=3435K 10K, 1%
VREF  Pin 102
YWV A'A% é
R
15K, 1% CPUTIN Pin 103
SYSTIN Pin 104
CPUD+ T
T CAP,2200p
CPUD- AGND Pin 105
(AGND)

Figure 7-4 Analog Inputs and Application Circuit of the W83627UHG

As illustrated in the figure above, other connections may require some external circuits. The rest of
this section provides more information about voltages outside the range of the 8-bit ADC, CPU Vcore
voltage detection, and temperature measurement
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7.31 Voltages Over 2.048 V or Less Than 0 V

Input voltages greater than 2.048 V should be reduced by an external resistor divider to keep the input
voltages in the proper range. For example, input voltage V, (+12 V) should be reduced before it is
connected to VINO according to the following equation:

R
VINO =Vox —2—
R, +R,
R1 and R2 can be set to 150 KQ and 10 KQ, respectively, to reduce V, from +12 V to less than 2.048
V.

The W83627UHG uses the same approach. Pins 12 and 97 provide two functions. One, these pins
are connected to 5VCC at +5 V to supply internal (digital / analog) power to the W83627UHG. Two,
these pins monitor 5VCC. The W83627UHG has two internal, 80-KQ and 20-KQ, serial resistors that
reduce the ADC-input voltage to 1 V.

V., =5VCC x 20K02 =1V, where 5VCC is set to 5V

80KQ +20KQ

Pin 61 is implemented likewise to monitor its +5 V stand-by power supply.

Pin 74 also has two internal, 20-KQ serial resistors that reduce the ADC-input voltage to 1.65 V.

V., =VBAT x 20K =1.65V , where VBAT is set to 3.3V

20KQ) + 20KQ

The CPUVCORE pin feeds directly into the ADC with no voltage divider since the nominal voltage on
this pin is only 1.2V.

Negative voltages are handled similarly, though the equation looks a little more complicated. For
example, negative voltage V2 (-5V) can be reduced according to the following equation:

VIN2 = (V2 - 2.048)xi+ 2.048,whereV2 =-5
R3:+ R4

R3 and R4 can be set to 120 KQ and 10 KQ, respectively, to reduce negative input voltage V, from — 5
V to less than 2.048 V. Note that R4 is referenced to VREF, or 2.048V instead of OV to allow for more
dynamic range. This is simply good analog practice to yield the most precise measurements.

Both of these solutions are illustrated in the figure above.

7.3.2 Voltage Detection

The data format for voltage detection is an eight-bit value, and each unit represents an interval of 8
mV.

Detected Voltage = Reading * 0.008 V

If the source voltage was reduced by a voltage divider, the detected voltage value must be scaled
up accordingly.
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The voltage values can be read at Hardware Monitor Register Bank 0, Index 20h to 25h.

7.3.3 Temperature Sensing

The data format for sensor SYSTIN is 8-bit, two's-complement, and the data format for sensors
CPUTIN is 9-bit, two's-complement. This is illustrated in the table below.

Table 7-1 Temperature Data Format

TEMPERATURE 8-BIT DIGITAL OUTPUT 9-BIT DIGITAL OUTPUT
8-BIT BINARY 8-BIT HEX 9-BIT BINARY 9-BIT HEX
+125°C 0111,1101 7Dh 0,1111,1010 OFAh
+25°C 0001,1001 19h 0,0011,0010 032h
+1°C 0000,0001 01h 0,0000,0010 002h
+0.5°C - - 0,0000,0001 001h
+0°C 0000,0000 00h 0,0000,0000 000h
-0.5°C - - 1,1111,1111 1FFh
-1°C 111,111 FFh 1,1111,1110 1FFh
-25°C 1110,0111 E7h 1,1100,1110 1CEh
-55°C 1100,1001 C9h 1,1001,0010 192h

Eight-bit temperature data is read from Index 27h. For nine-bit temperature data, the 8 MSB are read
from Bank1 Index 50h,and the LSB is read from Bank1 Index 51h, bit 7.
There are two sources of temperature data: external thermistors or thermal diodes.

7.3.31 Monitor Temperature from Thermistor

External thermistors should have a 3 value of 3435K and a resistance of 10 KQ at 25°C. As illustrated
in the schematic below, the thermistor is connected in series with a 10-KQ resistor and then connects
to VREF (pin 102). The configuration registers to select a themistor temperature sensor and the
measurement method are found at Bank 0, Index 59h, 5Dh, and 5Eh.

Rtm R

B = 10K, 1%
10K@25°C, beta=3435K ° VREFE  Pin 102

CPUTIN Pin103 | W83627UHG

SYSTIN Pin 104

Figure 7-5 Monitoring Temperature from Thermistor
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7.3.3.2 Monitor Temperature from Thermal Diode (Voltage Mode)

The thermal diode D- pin is connected to AGND (pin 105), and the D+ pin is connected to the
temperature sensor pin in the W83627UHG. A 15-KQ resistor is connected to VREF to supply the bias
current for the diode, and the 2200-pF, bypass capacitor is added to filter high-frequency noise. The
configuration registers to select a thermal diode temperature sensor and the measurement method are
found at Bank 0, Index 59h, 5Dh, and 5Eh.

VREF
R= 15K, 1%
W83627UHG
D+ CPUTIN
Thermal
Diode —T1— C=2200pF (SYSTIN)
® AGND

Figure 7-6 Monitoring Temperature from Thermal Diode (Voltage Mode)
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7.3.3.3 Monitor Temperature from Thermal Diode (Current Mode)

The W83627UHG also can measure diode temperature by current mode and the circuit is shown in
the following figure.

W83627UHG

D+ CPUTIN
Thermal (SYSTIN)

AGND

Figure 7-7 Monitoring Temperature from Thermal Diode

The pin of processor D- is connected to AGND (pin 105) and the pin D+ is connected to temperature
sensor pin in W83627UHG. A bypass capacitor C=2200pF should be added to filter the high
frequency noise. The configuration registers to select a thermal diode temperature sensor and the
measurement method are found at Bank 0, Index 59h, 5Dh, and 5Eh.

7.4 SST Command Summary

The W83627UHG can act as an SST peripheral or slave and output the results of the Analog to Digital
Converter onto the SST bus. SST is a new, popular standard to communicate temperature and
voltage information from around the PC motherboard to report on the status of the system and control
cooling fans and other safety mechanisms.

SST is a self-clocked, one-wire bus for data transfer. The bus requires no additional control lines. In
addition, SST also includes variable data transfer rate established with every message. Therefore, it is
comparatively flexible. The W83627UHG has a programmable SST address defined at Logical Device
C CR[F1h]. The default address is 0x48h which is within the range of 0x48h-0x4ah defined in the SST
specification.

Since the same, integrated Analog to Digital Converter is used, all the features and restrictions of use
remain the same. The reference voltage is integrated and fixed with the 8-bit ADC, yielding a
maximum voltage on each of 2.048V and an LSB of 8mV. As discussed in the previous section 7.3,
voltage scaling using resistive dividers may be necessary to keep external voltages within the
maximum input voltage range. The power supply pins have integrated resistive dividers.
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The W83627UHG supports SST commands as shown in the following table:

Table 7-2 SST Command Summary

COMMAND DESCRIPTION
ResetDevice() This command is used to recover from serious
hardware or bus error.
GetDIB() Support 8-byte and 16-byte read length

GetIntTemp()

Returns the 20byte temperature data values for
pin SYSTIN (Pin 104)

GetExtTemp()

Returns the 2-byte temperature data values for
pin CPUTIN (Pin 103)

GetAllTemps()

Returns the 4-byte temperature data values for
both SYSTIN and CPUTIN

GetVolt12V()

Returns the 2-byte voltage data values for pin
VINO (Pin 100). This pin should be connected to
+12V power through scaling resistors. Please
refer to section 7.4.2.2

GetVolt5V()

Returns the 2-byte voltage data values for pin
5VCC (Pin 12, 48). This pin should be
connected to +5V power directly. Please refer to
section 7.4.2.2

GetVolt3p3V()

Returns the 2-byte voltage data values for pin
VIN1 (Pin 99). This pin should be connected to
+3.3V power through scaling resistors. Please
refer to section 7.4.2.2

GetVolt2p5V()

Returns the 2-byte voltage data values for pin
VIN2 (Pin 98). This pin should be connected to
+2.5V power through scaling resistors. Please
refer to section 7.4.2.2

GetVoltVcep()

Returns the 2-byte voltage data values of
CPUVCORE (Pin 101). This pin should be
connected to CPU power supply directly. The
CPU power supply voltage must not be higher
than 2.048 volt

GetAllVoltages()

Returns a 10-byte voltage data value containing
all the above listed five (5) voltages
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7.4.2 Combination Sensor Data Format

74.21 Temperature Data Format
The W83627UHG temperature data format of both CPUTIN and SYSTIN is 16-bit two’s-complement

binary value. It represents multiple of 1/64°C in the temperature reading.

Table 1 shows some typical temperature values in 16-bit two’s complement format.

Table 7-3 Typical Temperature Values

TEMPERATURE 16-BIT DIGITAL OUTPUT (2’S COMPLEMENT)
16-BIT BINARY 16-BIT HEX
+80°C 0001 0100 0000 0000 1400h
+79.5°C 0001 0011 1110 0000 13EOh
+1°C 0000 0000 0100 0000 0010h
+0°C 0000 0000 0000 0000 0000h
-1°C 1111 1111 1100 0000 FFCOh
-5°C 1111 1110 1100 0000 FECOh

7.4.2.2 Voltage Data Format
The W83627UHG can return five (5) voltage values through the SST interface. The voltage data

format is 16-bit two’s-complement binary. The relation between the 2-byte data and the monitored
voltage is listed below:
1) CPUVCORE (pin 101) = Decimal[2-byte data by GetVoltVccp() ]/ 1024 volts
2) 5VCC (pin 12) = Decimal[2-byte data by GetVolt5V()] / 1024 volts
3) “+12V” = Decimal[2-byte data by GetVolt12V()] / 1024 / ((R1+R2) / R2) volts
VINO (pin 100) is connected as shown below:

R2
+12V o <AGND 1

R1 150K 1% 10K 1%

<VINO 1
4) “+3VCC” = Decimal[2-byte data by GetVolt3p3V()] / 1024 / ((R3+R4) / R4) volts

VIN1 (pin 99) is connected as shown below:

R3
3VCC o

VIN1 1

1 <
10K 1% R4
<AGND 1

10K 1%
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5) “+2.5V” = Decimal[2-byte data by GetVolt2p5V()] / 1024 / ((R5+R6) / R6) volts
VINZ2 (pin 98) is connected as shown below:
R5

a <VIN2 1
10K 1% R6
< AGND 1

10K 1%

25V ©

7.5 PECI

PECI (Platform Environment Control Interface) is a proprietary derivation of SST. It is one of the
temperature sensing methods that the W83627UHG supports. With a bandwidth ranging from 2 kbps
to 2 Mbps, PECI uses a single wire — no additional control lines needed — for self-clocking and data
transfer. By interfacing to Digital Thermal Sensor on the Intel” CPU, PECI reports a negative
temperature value relative to the processor’s temperature at which the thermal control circuit (TCC) is
activated.

To enable the PECI functionalities of the W83627UHG, BIOS/software should follow the steps below:

1. Program Logical Device C, CR[E8h] bit (1..0) for PECI speed selection to meet the bit timing limits
of CPU with PECI. “11b” is recommended to be set to the bit for better stability.

2. Program Logical Device C, CR[E5h] bit (7..4) for each PECI Agent to match the number of
domains in the processors. Setting to “1” enables the W83627UHG to issue GetTemp(0) and
GetTemp(1) commands to access the PECI temperatures of domains 0 and domain 1. Setting to “0”
enables the W83627UHG to issue GetTemp(0) command for domain O.

3. Program Logical Device C, CR[EOh] bit (3..0) for each PECI Agent. Setting to “1” returns the PECI
temperature of domain 1 to the temperature reading register. Setting to “0” returns the PECI
temperature of domain 0 to the temperature reading register. If CR[E5h] bit 1 is set to “1”, the higher
PECI temperature of domain 0 and domain 1 is returned to the temperature reading register. See the
example below for more details about the temperature reading register(s)

4. Program Logical Device C, CR[EOh] bit (7..4) for each PECI Agent. Setting to “1” enables the
W83627UHG to access the agent. The power-on default is disabled. After an agent is enabled, the
W83627UHG issues PING and GetTemp commands to obtain the PECI temperature.

5. Since the PECI temperature is a relative value, the W83627UHG provides registers for each PECI
Agent to convert the relative value to a more traditional “absolute” format. The TBase registers
(Logical Device C, CR[E1h]~CR[E4h]) store the “base” temperature. By means of BIOS/software, the
desired base temperature can be written to these registers. Important: the value must be positive.
Otherwise abnormal temperature responses will take place. Here is an example on how to obtain
TBase value:

(1). Use a digital thermometer on the surface of the PECI processor to measure the processor body
temperature.

(2). Power up the system with the PECI processor. Run the processor to 100% loading.

(3). After the system is stable, read the PECI reading from Logical Device C, CR[EOh] ~ CR[E7h] of
selected Agents and record the value of the digital thermometer.
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(4). Calculate TBase. For example, if PECI = -10 and the digital thermometer is 50'C, then TBase
could be set to 60°C. (60 — 10 = 50).

6. There are two temperature reading registers in the W83627UHG: Bank1, Index 50h & 51h, and
Bank2, Index 50h & 51h. The source of the Bank 1, Index 50h & 51h value is determined by the
value programmed into the CPUFANOUT monitor Temperature source select register (Hardware
Monitor Device, Bank 0, Index 49h, bits (2..0)). The source of Bank 2, Index 50h & 51h value is
determined by the value programmed into the SYSFANOUT monitor Temperature source select
register (Hardware Monitor Device, Bank 0, Index 4Ah, bits(7..5)).

7. The temperature values in Bank 1 and Bank 2 Index 50h & 51h are:

Bank 1, Index 50h & 51h = (TBase) + (PECI Agent relative temperature)

Bank 2, Index 50h & 51h = (TBase) + (PECI Agent relative temperature)

Example:

If the PECI relative temperature of agent 1 is -10; TBase is set to 72°C, and BankO Index 49h
selects PECI Agent 1 as the temperature source, the reported temperature will be 62°C (-10 + 72).
Please be noted that when the temperature source is selected as PECI temperature source,
the Bank 1 Index 50h & 51h or Bank 2 Index 50h & 51h reading does not reflect the actual
temperature of the processor.

8. In addition, each PECI Agent relative temperature can be read in Logical Device C, CR[EOh] ~
CR[E7h], as long as Logical Device C, CR[E8h] bit 3 is set to “1”. When this bit is “1”, Logical Device
C, CR[EOh] ~ CR[E7h] become “Read Only” registers.

CPU
W83627UHG

(PECI Host)
PECI PECI

. Fan Control

|

Figure 7-8 PECI lllustration

9. A warning flag register at Logical Device C, CR[E8h] bit (7..4) is designed for each PECI
Agent to report whether the W83627UHG (PECI host) detects the PECI client or not and whether the
PECI client returns invalid FCS values from the polling for three successive times.
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7.6 Fan Speed Measurement and Control
This section is divided into two parts, one to measure the speed and the other to control the speed.

7.6.1 Fan Speed Measurement

The W83627UHG can measure fan speed for fans equipped with tachometer outputs. The tachometer
signals should be set to TTL-level, and the maximum input voltage cannot exceed +5 V. If the
tachometer signal exceeds +5 V, an external trimming circuit should be added to reduce the voltage
accordingly.

The fan speed counter is read from BankO Index 28h, and 29h. The fan speed can then be evaluated
by the following equation:

1.35%10°

RPM =
Count x Divisor

The default divisor is 2 and is specified at BankO Index 47h, bits 7 ~ 4; and Index 5Dh, bits 6 ~ 5.
There are three bits for each divisor, and the corresponding divisor is listed in the table below.

Table 7-4 Fan Divisor Definition

BIT 2 BIT1 BIT 0 FAN DIVISOR BIT 2 BIT 1 BITO FAN DIVISOR
0 0 0 1 1 0 0 16
0 0 1 2 1 0 1 32
0 1 0 4 1 1 0 64
0 1 1 8 1 1 1 128

The following table provides some examples of the relationship between divisor, RPM, and count.

Table 7-5 Divisor, RPM, and Count Relation

DIVISOR N " | Reveririon | COUNTS 70% RPM | TIME FOR 70%

1 8800 6.82 ms 153 6160 9.84 ms

2 (default) 4400 13.64 ms 153 3080 19.48 ms
4 2200 27.27 ms 153 1540 38.96 ms

8 1100 54.54 ms 153 770 77.92 ms

16 550 109.08 ms 153 385 155.84 ms

32 275 218.16 ms 153 192 311.68 ms

64 137 436.32 ms 153 96 623.36 ms

128 68 872.64 ms 153 48 1246.72 ms
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7.6.2 Fan Speed Control

The W83627UHG has two output pins for fan control, each of which offers PWM duty cycle and DC
voltage to control the fan speed. The output type (PWM or DC) of each pin is configured by BankO
Index 04h, bits 1 ~ 0.

For PWM, the duty cycle is programmed by eight-bit registers at BankO Index 01h and Index 03h. The
duty cycle can be calculated using the following equation:

Programmed 8 - bit Register Value
255

Dutycycle(%) = x100%

The default duty cycle is FFh, or 100%. The PWM clock frequency is programmed at BankO Index 00h
and Index 02h.

For DC, the W83627UHG has a six bit digital-to-analog converter (DAC) that produces 0 to 5 Volts DC.
The analog output is programmed at BankO Index 01h and Index 03h. The analog output can be
calculated using the following equation:

Programmed 6 - bit Register Value,

64

OUTPUT Voltage (V) = AVCC x

The default value is 111111YY, or nearly 5V, and Y is a reserved bit.

Publication Release Date: May 25, 2007
-41- Revision 1.0





W83627UHG
'/ winbond /] 4

7.6.3 SMART FAN™ Control

The W83627UHG supports two SMART FAN™ | features—Thermal Cruise™ mode and Fan Speed
Cruise™ mode—and SMART FAN™ IIl. Each of these is discussed in the following sections. When
SMART FAN™ | features are enabled, fan output starts from the previous setting in Bank0 Index 01h
and Index 03h.

There are two pairs of temperature sensors and fan outputs in SMART FAN™ |, as illustrated in the
figure below.

SYSTIN
CPUTIN )
PECI Agentl » Pin 92

PECI_Agent2 SYSFANOUT
PECI_Agent3
PECI_Agent4

CPUTIN
PECI Agentl
PECI Agent2 Pin 90
PECI Agent3 CPUFANOUT

PECI Agent4

\ 4

Figure 7-9 FANOUT and Corresponding Temperature Sensors in SMART FAN™|

7.6.3.1  Thermal Cruise™ Mode
Two pairs of temperature sensors and fan outputs in Thermal Cruise™ mode:

e SYSTIN and the temperature sensor selected by Bank0 Index 4Ah, bits 7 ~ 5

e CPUTIN and the temperature sensor selected by BankO Index 49h, bits 2 ~ 0
Thermal Cruise™ mode controls the fan speed to keep the temperature in a specified range. First, this
range is defined in BIOS by a temperature and the interval (e.g., 55 °C + 3 °C). As long as the current
temperature remains below the low end of this range (i.e., 52 °C), the fan is off. Once the temperature
exceeds the low end, the fan turns on at a speed defined in BIOS (e.g., 20% output). Thermal
Cruise™ mode then controls the fan output according to the current temperature. Three conditions
may occur:

(1) If the temperature still exceeds the high end, fan output increases slowly. If the fan is operating

at full speed but the temperature still exceeds the high end, a warning message is issued to

protect the system.

(2) If the temperature falls below the high end (e.g., 58 °C) but remains above the low end (e.g.,

52 °C), fan output remains the same.

(3) If the temperature falls below the low end (e.g., 52 °C), fan output decreases slowly to zero or

to a specified “stop value”. This stop value is enabled by Bank0 Index12h, bits 5 ~ 4, and the

value itself is specified in BankO Index 08h and Index 09h. The fan remains at the stop value for

the period of time defined in BankO Index 0Ch and Index ODh.
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In general, Thermal Cruise ™ mode means
o if the current temperature is higher than the high end, increase the fan speed;
o if the current temperature is lower than the low end, decrease the fan speed;
e otherwise, keep the fan speed the same.

The following figures illustrate two examples of Thermal Cruise™ mode.

Tolerance;l\ LY \ / \
Target Temperature 55°C
Tolerance I / \ /

522C j \/_/f

(%) Fan Start = 20%
E’V‘;’M 100 | Fan Start = 20% Fan =10%
uty
Cycle il T T
0

H
L—' Stop Time

Figure 7-10 Mechanism of Thermal Cruise™ Mode (PWM Duty Cycle)

Tolerance I 28C / \ / \\
Target Temperature 55°C
Tolerance / \ /

52°C ; \\\_,/
V) Fan Start = 1.875V

DC ) = =
Output Fan Start = 1.875V Fan Stop = 1.25V
Voltage 25 T T T

0

’_fl—'stopﬁme

Figure 7-11 Mechanism of Thermal Cruise™ Mode (DC Output Voltage)
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7.6.3.2  Fan Speed Cruise™ Mode
Two pairs of fan input sensors and fan outputs in Fan Speed Cruise™ mode.

e SYSFANIN and SYSFANOUT
e CPUFANIN and CPUFANOUT

Fan Speed Cruise™ mode keeps the fan speed in a specified range. First, this range is defined in
BIOS by a fan speed count (the amount of time between clock input signals, not the number of clock
input signals in a period of time) and an interval (e.g., 160 + 10). As long as the fan speed count is in
the specified range, fan output remains the same. If the fan speed count is higher than the high end
(e.g., 170), fan output increases to make the count lower. If the fan speed count is lower than the low
end (e.g., 150), fan output decreases to make the count higher. One example is illustrated in this
figure.

Count A c
oun !
N\ 1
170 ‘ ‘
; 1
160 ; i
|
150 | N—
(%) | 3
Fan 100
output 50
0

Figure 7-12 Mechanism of Fan Speed Cruise™ Mode

The following tables show current temperature, fan output value and the relative control registers at
Thermal Cruise™ and Fan Speed Cruise™ mode.

Table 7-6 Display Registers — at SMART FAN™ | Mode

REGISTER
DESCRIPTION ADDRESS REGISTER NAME ATTRIBUTE BIT DATA

Current CPU Bank1, Index | CPUTIN Temperature Read onl 8 MSB, 1°C bit 7,
Temperature 50h ,51h Sensor y 0.5°C

Banko, |
Current SYS ank0, Index | SYSTIN Temperature Read only 8 MSB, 1°C
Temperature 27h Sensor
Current Bank0, Index | CPUFANOUT Output | 80h /FFh by | Bits 7-0
CPUFANOUT 03h Value Select strapping CPUFANOUT Value
Output Value
Current )
SYSEANOUT BankO Index | SYSFANOUT Output 80h/FFh by | Bits 7-0

01h Value Select strapping SYSFANOUT Value
Output Value
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Table 7-7 Relative Registers — at Thermal Cruise™ Mode

KEEP
SPEED START- MIN. STEP-
CRUISE™ TARGET TOLERANCE | UP STOP FAN STOP | pown | STEP-
oD TEMPERATURE VALUE | VALUE | qurour | TIME TME | UP TIME
VALUE
Bank0, 07h Banko, Banko, BankO, BankO,
SYSFANOUT | Bank0, 05h Bite0.3 o oo 1oh.Bis | ocn sanio. | Banko,
Bank0,07h | Bank0, | Bank0, | Banko, | Banko, | °ED OFh
CPUFANOUT | Bank0, 06h Bite 47 oo oo 1oh.Bia | obh
Table 7-8 Relative Registers — at Speed Cruise™ Mode
TR A | TARGET-SPEED | .o conice | KEEPMIN.FAN | STEP- | grpp.
MODE COUNT OUTPUTVALUE | mue | UP TIME
BankO, Index 07h | BankO, Index 12h
SYSFANOUT BankO, Index 05h ) ’ . ’
Bits 0-3 Bit5 Bank0, | Banko,
BankO, Index 07h | BankO, Index 12h index index
ankO, Index ankO0, Index
CPUFANOUT | BankO, Index 06h | . . OEh OFh
Bits 4-7 Bit4
7.6.3.3  SMART FAN™III

SMART FAN™ Il controls the fan speed so that the temperature meets the target temperature set in
BIOS or application software. There is only one pair of fan outputs and temperature sensors in SMART
FAN™ 11l mode.

e CPUFANOUT and the temperature sensor selected by Bank0 Index 49h, bits 2 ~ 0

CPUTIN

PECI_Agent1

PECI_Agent2 Pin 90
PECI_Agent3 ”| cPuFANOUT
PECI_Agent4

Figure 7-13 FANOUT and Corresponding Temperature Sensor in SMART FAN™ I

The algorithm is as follows:
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(1) The target temperature, temperature tolerance, maximum and minimum fan outputs and step are
set.

(2) The following figure shows the initial conditions. If the current temperature is within (Target
Temperature + Temperature Tolerance), the fan speed remains constant.

Setting

(DC / PWM) A / Tolerance

Max. Fan Output

|

|

| |

| |

| |

| |

| |

| |

| |

| |

| |

|

| |

|

| |

| |

| |
Min. Fan Output -

| | |
I | — Tar. + Tol.
| | |
| | |
]

Temperature

Figure 7-14 Setting of SMART FAN™ 1|

(3) If the current temperature is higher than (Target Temperature + Temperature Tolerance), fan
speed rises one step. The step is the value in the CPUFANOUT Output Value Select Register,
BankO, Index 03h. In addition, the target temperature shifts to (Target Temperature + Temperature
Tolerance), creating a new target temperature, named Target Temperature 1 in this figure.
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Fan Initial < : ; : : : :
Output Value ) 4P
| | | I I I |
| | I I I |
Min. Fan Output : : : : : : :
Lo
I | | I I | |
e
L |
IS l |
Tar 1 Tar 3 Tem eratu
Tar Tar 2 Tar 5 P
Tar 4

re

Figure 7-15 SMART FAN™ IIl Mechanism (Current Temp. > Target Temp. + Tol.)

If the current temperature rises higher than (Target Temperature 1 + Temperature Tolerance), the fan
speed rises one step again, and the target temperature shifts to (Target Temperature 1 + Temperature

Tolerance), or Target Temperature 2. This process repeats whenever the current tem

perature is

higher than (Target Temperature X + Temperature Tolerance) or until the fan speed reaches its

maximum speed.

(4) If the current temperature falls below (Target Temperature — Temperature Tolerance), the fan
speed falls one step. The step is the value in the CPUFANOUT Output Value Select Register,

Bank0O, Index 03h. In addition, the target temperature shifts to (Target Temp
Temperature Tolerance), creating a new target temperature named Target Temperatu
illustrated in the figure below.

erature —
re 1.This is
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Current Temp. < Target Temp.- Tol.

Fan output \
(DC / PWM) 'l.l'oleralnce I'\ ,

I
le—p

Max. Fan Output

Fan Initial
1
J/

Output Value *

Step { ' p

Min. Fan Output

|
!

Temperature

Figure 7-16 SMART FAN™ Il Mechanism (Current Temp. < Target Temp. — Tol.)

If the current temperature falls lower than (Target Temperature 1 — Temperature Tolerance), the fan
speed is reduced one step again, and the target temperature shifts to (Target Temperature 1 —
Temperature Tolerance), or Target Temperature 2. This process repeats whenever the current
temperature is lower than (Target Temperature X — Temperature Tolerance) or until the fan speed
reaches its minimum speed.

(5) If the current temperature is always lower than (Target Temperature X — Temperature Tolerance),
the fan speed decreases slowly to zero or to a specified stop value. The stop value is enabled by
register BankO0, 12h, bit 4 and the stop value is specified in Bank0, Index 09h. The fan remains at
the stop value for the period of time defined in BankO, Index 0Dh.

The following tables show the current temperature, fan output value and the relative control registers
at SMART FAN™ 11l mode.

Table 7-9 Display Register — at SMART FAN™ Il Mode

REGISTER
DESCRIPTION ADDRESS REGISTER NAME ATTRIBUTE BIT DATA
Current CPU Bank1, Index | CPUTIN Temperature Read onl 8 MSB, 1°C bit 7,
Temperature 50h ,51h Sensor y 0.5°C
Current BankO, Index | CPUFANOUT Output | 80h/FFh by | Bits 7-0
CPUFANOUT | Value Select strappin CPUFANOUT Value
Output Value ppIng
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Table 7-10 Relative Register — at SMART FAN™ Il Control Mode

STOP
SMART FAN™ 11l TARGET VALUE MAX. FAN STOP
MODE TEMPERATURE TOLERANCE (MIN. FAN OUTPUT TIME
OUTPUT)
BankO, Index BankO, Index BankO, BankO, Index BankO,
CPUFANOUT 06h 07h. bit4-7 | Index 09h 67h Index ODh
. KEEP MIN.
SMART FAN"" Il STEP DOWN STEP UP FAN
MODE OUTPUT STEP TIME TIME OUTPUT
VALUE
BankO, Index BankO, Index BankO, BankO, Index
CPUFANOUT 68h OFh Index OEh |  12h bit4

7.7 Interrupt Detection
7.71 SMI# Interrupt Mode

The SMI#/OVT# pin (pin 95) is a multi-function pin. It can be in SMI# mode or in OVT# mode by
setting Configuration Register CR[29h], bit 6 to one or zero, respectively. In SMI# mode, it can monitor
voltages, fan counts, or temperatures.

7711 Voltage SMI# Mode

The SMI# pin can create an interrupt if a voltage exceeds a specified high limit or falls below a
specified low limit. This interrupt must be reset by reading all the interrupt status registers, or
subsequent events do not generate interrupts. This mode is illustrated in the following figure.

N

| | |
High limit o |
/ Lo |

| | | | | |

| | | | | |

| | | | | |
| | | |

Low limit l R 1 Fan Count limit m

| e | \

| L | | |
| | | |

| S | | |

SMI# u : M . u SMI# u _ F

*Interrupt Reset when Interrupt Status Registers are read

Figure 7-17 SMI Mode of Voltage and Fan Inputs
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7.71.2 Fan SMI# Mode

The SMI# pin can create an interrupt if a fan count crosses a specified fan limit (rises above it or falls
below it). This interrupt must be reset by reading all the interrupt status registers, or subsequent
events do not generate interrupts. This mode is illustrated in the figure above.

7.71.3 Temperature SMI# Mode

The SMI# pin can create interrupts that depend on the temperatures measured by SYSTIN and
CPUTIN. These interrupts are divided into two parts, one for SYSTIN and the other for CPUTIN.

7.71.31 Temperature Sensor 1(SYSTIN) SMI# Interrupt
The SMI# pin has three interrupt modes with SYSTIN.
(1) Comparator Interrupt Mode
This mode is enabled by setting Thyst (Temperature Hysteresis) to 127°C.

In this mode, the SMI# pin can create an interrupt as long as the current temperature exceeds To
(Over Temperature). This interrupt can be reset by reading all the interrupt status registers, or
subsequent events do not generate interrupts. If the interrupt is reset, the SMI# pin continues to
create interrupts until the temperature goes below To. This is illustrated in the figure below.

TaysT
127'C

o NN — o NN

SMi# ISl I SMI# I I ]

*Interrupt Reset when Interrupt Status Registers are read

Figure 7-18 SMI Mode of SYSTIN |

(2) Two-Times Interrupt Mode

This mode is enabled by setting Tryst (Temperature Hysteresis) lower than To and setting Bank0
Index 4Ch, bit 5 to zero.

In this mode, the SMI# pin can create an interrupt when the current temperature rises above T or
when the current temperature falls below Thyst. Once the temperature rises above T, however,
and generates an interrupt, this mode does not generate additional interrupts, even if the
temperature remains above To, until the temperature falls below Tyyst. This interrupt must be
reset by reading all the interrupt status registers, or subsequent events do not generate interrupts.
This is illustrated in the figure above.
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(3) One-Time Interrupt Mode

This mode is enabled by setting Tyyst (Temperature Hysteresis) lower than Tg and setting Bank0
Index 4Ch, bit 5 to one.

In this mode, the SMI# pin can create an interrupt when the current temperature rises above To.
Once the temperature rises above To, however, and generates an interrupt, this mode does not
generate additional interrupts, even if the temperature remains above To, until the temperature
falls below Tyyst. This interrupt must be reset by reading all the interrupt status registers, or
subsequent events do not generate interrupts. This is illustrated in the following figure.

Tayst / U

SMI#

Toi h
L]

*Interrupt Reset when Interrupt Status Registers are read

Figure 7-19 SMI Mode of SYSTIN II

7.71.3.2 Temperature Sensor 2(CPUTIN) SMI# Interrupt
The SMI# pin has two interrupt modes with CPUTIN.

(1) Comparator Interrupt Mode
This mode is enabled by setting Bank0 Index 4Ch, bit 6, to one.

In this mode, the SMI# pin can create an interrupt when the current temperature exceeds To
(Over Temperature) and continues to create interrupts until the temperature falls below Tyyst.
This interrupt can be reset by reading all the interrupt status registers, or subsequent events do
not generate interrupts. This is illustrated in the figure below.
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o N ‘F o N

Thyst / U

SMI

SMi# I I ]

*Interrupt Reset when Interrupt Status Registers are read

Figure 7-20 SMI Mode of CPUTIN

(2) Two-Times Interrupt Mode
This mode is enabled by setting Bank0 Index 4Ch, bit 6, to zero.

In this mode, the SMI# pin can create an interrupt when the current temperature rises above To
or when the current temperature falls below Thyst. Once the temperature rises above To,
however, and generates an interrupt, this mode does not generate additional interrupts, even if
the temperature remains above To, until the temperature falls below Tyyst. This interrupt must be
reset by reading all the interrupt status registers, or subsequent events do not generate interrupts.
This is illustrated in the figure above.

7.7.2 OVT# Interrupt Mode

The SMI#/OVT# pin is a multi-function pin. It can be in SMI# mode or in OVT# mode by setting
Configuration Register CR[29h], bit 6 to one or zero, respectively. In OVT# mode, it can monitor
temperatures, and it is enabled or disabled for SYSTIN and CPUTIN by BankO Index 18h, bit 6; and
Bank0, Index 4Ch, bit 3.

The OVT# pin has two interrupt modes, comparator and interrupt. The modes are illustrated in this
figure.
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Thvst / U

OVT#

(Comparator Mode; default) | |

(Interrupt Mod((-?)VT# u ' \_‘ ’ U ’

*Interrupt Reset when Temperature sensor registers are read

Figure 7-21 OVT# Modes of Temperature Inputs

If BankO, Index 18h, bit 6, and Bank2 Index 52h, bit1 are set to zero, the OVT# pin is in comparator
mode. In comparator mode, the OVT# pin can create an interrupt once the current temperature
exceeds Tg and continues to create interrupts until the temperature falls below Tyyst. The OVT# pin is
asserted once the temperature has exceeded To and has not yet fallen below Tyyst.

If BankO, Index 18h, bit 6, and Bank2 Index 52h, bit1 are set to one, the OVT# pin is in interrupt mode.
In interrupt mode, the OVT# pin can create an interrupt once the current temperature rises above T
or when the temperature falls below Tyyst. Once the temperature rises above To, however, and
generates an interrupt, this mode does not generate additional interrupts, even if the temperature
remains above To, until the temperature falls below Thyst. This interrupt must be reset by reading all
the interrupt status registers. The OVT# pin is asserted when an interrupt is generated and remains
asserted until the interrupt is reset.

7.7.3 Caseopen Detection

The purpose of Caseopen function is used to detect whether the computer case has been opened and
possibly tampered with. This feature must function even when there is no 5VSB power. Consequently,
the power source for the circuit is from either Pin 74 (VBAT) or Pin 61 (5VSB). 5VSB is the default
power source. If there is no 5VSB power, the power source is VBAT. This is designed to save power
consumption of the battery.

When the case is closed, CASEOPEN# (Pin 76) must be pulled high by an external 2M Q resistor that
is connected to VBAT (Pin 74). When the case is opened, CASEOPEN# will be switched from high to
low. Meanwhile, the detection circuit inside the IC latches the signal. As a result, the interrupt status
and the real-time status can be read at the registers next time when the computer is powered. The
status will not be cleared unless Bank 0, Index 46h, bit 7, or CR[E6h] bit 5 at Logical Device A is set to
“1” first and this bit is self-cleared to “0”.
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CASEOPEN#

CASEOPEN
CLEAR

CASEOPEN
STATUS

Figure 7-22 Caseopen Mechanism

7.74 BEEP Alarm Function

The W83627UHG provides an alarm output function at the BEEP/GP21 pin. The BEEP/GP21 pin is a
multi-function pin and can be configured as BEEP output, if Logical Device B, CR[F2h], bit 1 is set to
zero.

The BEEP outputs a warning tone when one of the monitored parameters in the following events is out
of the preset range.

° Any voltage input of the eight pins (CPUVCORE, VIN[0..2], 5VCC, AVCC , 5VSB and VBAT) is
out of the allowed range;

Any temperature input of the three pins (SYSTIN and CPUTIN) exceeds the limit;

Any fan input of the two pins (SYSFANIN and CPUFANIN) exceeds the limit;

CASEOPEN# input pin is sampled low;

User-defined bit (Bank 4, Index 53h, bit 5) is written to 1.

The BEEP alarm function is enabled or disabled by the control bit at Hardware Monitor Device, Bank 0,
Index 57h, bit 7. Also, each event has their individual enable bit at Hardware Monitor Device, Bank 0,
Index 56h bit[7:0], Index 57h bit[6:0] and Bank 4, Index 53h, bit[1:0].

BEEP/GP21 is an open-drain output pin and its default state is low. When the BEEP alarm function is
activated, this pin repeatedly outputs 600 Hz square wave for 0.5 second and 1.2 KHz square wave
for 0.5 second in turn until the enable bit or the abnormal event is cleared.
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8. HARDWARE MONITOR REGISTER SET

The base address of the Address Port and Data Port is specified in registers CR[60h] and CR[61h] of
Logical Device B, the hardware monitor device. CR[60h] is the high byte, and CR[61h] is the low byte.
The Address Port and Data Port are located at the base address, plus 5h and 6h, respectively. For
example, if CR[60h] is 02h and CR[61h] is 90h, the Address Port is at 0x295h, and the Data Port is at
0x296h.

Remember that this access is from the host CPU I/O address range. To conserve space in the
crowded CPU 1/O addresses, many of the hardware monitor registers are “banked” with the bank
number located at Index 4Eh. Indexes from 000h to 04Fh are “global” or accessible from all banks,
while indexes 050h to OFFh are specific to each bank.

8.1 Address Port (Port x5h)

Attribute: Bit 6:0 Read/Write , Bit 7: Reserved
Size: 8 bits
BIT 7 6 5 4 3 2 1 0
NAME DATA
DEFAULT 0 0 0 0 0 0 0 0
BIT DESCRIPTION

7 RESERVED.
6-0 READ/WRITE.

BIT 7 6 5 4 3 2 1 0
ADDRESS Reserved A6 A5 A4 A3 A2 A1 AO
DEFAULT 0 00h (Address Pointer)

8.2 Data Port (Port x6h)

Attribute: Read/Write
Size: 8 bits
BIT 7 6 5 4 3 2 1 0
NAME DATA
DEFAULT 0 0 0 0 0 0 0 0
BIT DESCRIPTION
7-0 Data to be read from or to be written to Value RAM and Register.
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8.3 SYSFANOUT PWM Output Frequency Configuration Register - Index 00h

(Bank 0)
Attribute: Read/Write
Size: 8 bits
BIT 7 6 5 4 3 2 1 0
NAME PWM_CLK_SEL1 PWM_SCALE1
DEFAULT 0 0 0 0 0 1 0 0

The register is meaningful only when SYSFANOUT is programmed for PWM output (i.e., Bank0 Index
04h, bit 0 is 0).
BIT DESCRIPTION

7 PWM_CLK_SEL1 (SYSFANOUT PWM Input Clock Source Select). This bit selects
clock source for PWM output frequency.
0: The clock source is 24 MHz.

1: The clock source is 180 KHz.
6-0 PWM_SCALE1 (SYSFANOUT PWM Pre-Scale Divider). The clock source for PWM
output is divided by this seven-bit value to calculate the actual PWM output frequency.

Input Clock . 1

Pre Scale Divider 256
The maximum value of the divider is 127 (7Fh), and it should not be set to 0.

PWM output frequency =

8.4 SYSFANOUT Output Value Select Register - Index 01h (Bank 0)

Attribute: Read/Write
Size: 8 bits
BIT 7 6 5 4 3 2 1 0
NAME SYSFANOUT Value
DEFAULT Strap by FAN_SET (Pin 119)
FUNCTION MODE 7 6 5 4 3 2 1 0
PWM Output DESCRIPTION The PWM duty cycle is equal to this 8-bit value, divided by
(Bank 0, Index 255, times 100%. FFh creates a duty cycle of 100%, and 00h
04h, bit 0 is 0) creates a duty cycle of 0%.
DEFAULT Strap by FAN_SET (Pin 119)
DC Voltage Output SYSFANOUT voltage control. The output
(Bank 0, Index voltage is calculated according to this
04h, bit 0 is 1) DESCRIPTION | equation: Reserved
FANOUT
OUTPUT Voltage = AVCC*——
DEFAULT Strap by FAN_SET (Pin 119)
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8.5 CPUFANOUT PWM Output Frequency Configuration Register - Index 02h

(Bank 0)
Attribute: Read/Write
Size: 8 bits
BIT 7 6 5 4 3 2 1 0
NAME PWM_CLK_SEL2 PWM_SCALE2
DEFAULT 0 0 0 0 0 1 0 0

The register is meaningful only when CPUFANOUT is programmed for PWM output.

BIT

DESCRIPTION

7 PWM_CLK_SEL2 (CPUFANOUT PWM Input Clock Source Select). This bit selects the
clock source for PWM output.

0: The clock source is 24 MHz.

1: The clock source is 180 KHz.

6-0 PWM_SCALE2 (CPUFANOUT PWM Pre-Scale Divider). The clock source for PWM
output is divided by this seven-bit value to calculate the actual PWM output frequency.

PWM output frequency =

The maximum value of the divider is 127 (7Fh), and it should not be set to 0.

Input Clock . 1
Pre_Scale Divider 256

8.6 CPUFANOUT Output Value Select Register - Index 03h (Bank 0)

Attribute: Read/Write
Size: 8 bits
BIT 7 6 5 4 3 2 1 0
NAME CPUFANOUTO Value
DEFAULT Strap by FAN_SET (Pin 119)

FUNCTION MODE

7 6 5 4 3 2 1 0

Index 04h, bit 1 is
1)

PWM Output DESCRIPTION CPUFANOUT PWM Duty. The PWM duty cycle is equal to this
(Bank 0, Index 8-bit value, divided by 255, times 100%. FFh creates a duty
04h, bit 1 is 0) cycle of 100%, and creates a duty cycle of 0%.

DEFAULT Strap by FAN_SET (Pin 119)
DC Voltage CPUFANOUT Voltage Control. The output
Output (Bank 0, voltage is calculated according to this equation:

DESCRIPTION

Reserved
OUTPUT Voltage = AVCC * M

DEFAULT Strap by FAN_SET (Pin 119)
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8.7 FAN Configuration Register | - Index 04h (Bank 0)

Attribute: Read/Write
Size: 8 bits
BIT 7 6 5 4 3 2 1 0
NAME RESERVED | CPUFANOUT_MODE | SYSFAMOUT_MODE | CPUFANOUT_SEL | SYSFANOUT_SEL
DEFAULT | O 0 0 0 0 0 0 1
BIT DESCRIPTION

7-6 RESERVED.

5-4 | CPUFANOUT_MODE. CPUFANOUT mode control.
Bits

54

0 0: CPUFANOUT is in Manual Mode. (Default)

0 1: CPUFANOUT is in Thermal Cruise™ Mode.

1 0: CPUFANOUT is in Fan Speed Cruise™ Mode.
1 1: CPUFANOUT is in SMARTFAN™ 11l Mode.

3-2 SYSFANOUT_MODE. SYSFANOUT mode control.

Bits

32

0 0: SYSFANOUT is as Manual Mode. (Default)

0 1: SYSFANOUT is as Thermal Cruise™ Mode.

1 0: SYSFANOUT is as Fan Speed Cruise™ Mode.

1 1: Reserved and no function.

1 CPUFANOUT_SEL. CPUFANOUT output selection.

0: CPUFANOUT pin produces a PWM output duty cycle. (Default)
1: CPUFANOUT pin produces DC output.

0 SYSFANOUT_SEL. SYSFANOUT output mode selection.
0: SYSFANOUT pin produces a PWM duty cycle output.
1: SYSFANOUT pin produces a DC output. (Default)

8.8 SYSTIN Target Temperature Register/ SYSFANIN Target Speed Register -
Index 05h (Bank 0)

Attribute: Read/Write
Size: 8 bits
FUNCTION MODE 7 6 5 4 3 2 1 0
Thermal Cruise™ | DESCRIPTION | Reserved | SYSTIN Target Temperature

DEFAULT 0 o o] oo ]o|]o]o
Fan Speed DESCRIPTION [ SYSFANIN Target Speed
Cruise™

DEFAULT 0 0 0 0 0 0 0 0
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8.9 CPUTIN Target Temperature Register/ CPUFANIN Target Speed Register -
Index 06h (Bank 0)

Attribute: Read/Write
Size: 8 bits
BIT 7 6 5 4 3 2 1 0
NAME CPUTIN Target Temperature / CPUFANIN Target Speed
DEFAULT 0 0 0 0 0 0 0 0
FUNCTION MODE 7 6 5 4 3 2 1 0
Thermal Cruise™ Reserved | CPUTIN Target Temperature
DESCRIPTION
or SMART FAN™
1
DEFAULT 0 0 0 0 0 0 0 0
gan. S%led DESCRIPTION | CPUFANIN Target Speed
ruise
DEFAULT 0 0 0 0 0 0 0 0

8.10 Tolerance of Target Temperature or Target Speed Register - Index 07h (Bank

0)
Attribute: Read/Write
Size: 8 bits
FUNCTION MODE 7 6 5 4 3 2 1 0
Thermal Cruise™ Tolerance of CPUTIN Target | Tolerance of SYSTIN Target
or SMART FAN™ DESCRIPTION Temperature Temperature
i DEFAULT o | o | o] o o | o | o] o
Fan Speed Tolerance of CPUFANIN | Tolerance of SYSFANIN
Cruise™ DESCRIPTION Target Speed Target Speed
DEFAULT 0 0 0 0 0 0 0 0
8.11 SYSFANOUT Stop Value Register - Index 08h (Bank 0)
Attribute: Read/Write
Size: 8 bits
BIT 7 6 5 4 3 2 1 0
NAME SYSFANOUT Stop Value
DEFAULT 0 0 0 0 0 0 0 1
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In Thermal Cruise™ mode, the SYSFANOUT value decreases to this eight-bit value if the temperature
stays below the lowest temperature limit. This value should not be zero.

Please note that Stop Value does not mean that fan really stops. It means that if the temperature
keeps below low temperature limit, then the fan speed keeps on decreasing until reaching a minimum
value, and this is Stop Value.

8.12 CPUFANOUT Stop Value Register - Index 09h (Bank 0)

Attribute: Read/Write
Size: 8 bits
BIT 7 6 5 4 3 2 1 0
NAME CPUFANOUT Stop Value
DEFAULT 0 0 0 0 0 0 0 1

InThermal Cruise™ mode or SMART FAN™ Il mode, the CPUFANOUT value decreases to this eight-
bit value if the temperature stays below the lowest temperature limit. This value should not be zero.

Please note that Stop Value does not mean that fan really stops. It means that if the temperature
keeps below low temperature limit, then the fan speed keeps on decreasing until reaching a minimum
value, and this is Stop Value.

8.13 SYSFANOUT Start-up Value Register - Index 0Ah (Bank 0)

Attribute: Read/Write
Size: 8 bits
BIT 7 6 5 4 3 2 1 0
NAME SYSFANOUT Start-up Value
DEFAULT 0 0 0 0 0 0 0 1

In Thermal Cruise™ mode, SYSFANOUT value increases from zero to this eight-bit register value to
provide a minimum value to turn on the fan.

8.14 CPUFANOUT Start-up Value Register - Index 0Bh (Bank 0)

Attribute: Read/Write
Size: 8 bits
BIT 7 6 5 4 3 2 1 0
NAME CPUFANOUT Start-up Value
DEFAULT 0 0 0 0 0 0 0 1

In Thermal Cruise ™ mode, CPUFANOUT value increases from zero to this eight-bit register value to
provide a minimum value to turn on the fan.
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8.15 SYSFANOUT Stop Time Register - Index 0Ch (Bank 0)

Attribute: Read/Write
Size: 8 bits
BIT 7 6 5 4 3 2 1 0
NAME SYSFANOUT Stop Time
DEFAULT 0 0 1 1 1 1 0 0

In Thermal Cruise ™ mode, if the stop value is enabled, this register determines the amount of time it
takes the SYSFANOUT value to fall from the stop value to zero.

(1)For PWM output:

The units are intervals of 0.1 seconds. The default time is 6 seconds.
(2)For DC output:

The units are intervals of 0.4 seconds. The default time is 24 seconds.

8.16 CPUFANOUT Stop Time Register - Index 0Dh (Bank 0)

Attribute: Read/Write
Size: 8 bits
BIT 7 6 5 4 3 2 1 0
NAME CPUFANOUT Stop Time
DEFAULT 0 0 1 1 1 1 0 0

In Thermal Cruise™ mode or SMART FAN™ Il mode, this register determines the amount of time it
takes the CPUFANOUT value to fall from the stop value to zero.

(1)For PWM output:

The units are intervals of 0.1 seconds. The default time is 6 seconds.
(2)For DC output:

The units are intervals of 0.4 seconds. The default time is 24 seconds.

8.17 Fan Output Step Down Time Register - Index 0Eh (Bank 0)

Attribute: Read/Write
Size: 8 bits
BIT 7 6 5 4 3 2 1 0
NAME FANOUT Value Step Down Time
DEFAULT 0 0 0 0 1 0 1 0
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In SMART FAN™ mode, this register determines the amount of time it takes FANOUT to decrease its
value by one step.

(1)For PWM output:

The units are intervals of 0.1 seconds. The default time is 1 seconds.

(2)For DC output:

The units are intervals of 0.4 seconds. The default time is 4 seconds.

8.18 Fan Output Step Up Time Register - Index OFh (Bank 0)

Attribute: Read/Write
Size: 8 bits
BIT 7 6 5 4 3 2 1 0
NAME FANOUT Value Step Up Time
DEFAULT 0 0 0 0 1 0 1 0

In SMART FAN™ mode, this register determines the amount of time it takes FANOUT to increase its
value by one step.

(1)For PWM output:

The units are intervals of 0.1 second. The default time is 1 seconds.
(2)For DC output:

The units are intervals of 0.4 second. The default time is 4 seconds.

8.19 Reserved Registers - Index 10h (Bank 0)
8.20 Reserved Registers - Index 11h (Bank 0)

8.21 FAN Configuration Register Il - Index 12h (Bank 0)

Attribute: Read/Write
Size: 8 bits
BIT 7 6 5 4 3 2 1 0
NAME RESERVED. | SYSFANOUT_MIN_VALUE | CPUFANOUT_MIN_VALUE RESERVED
DEFAULT 0 0 0 0 0 0 0 0
BIT DESCRIPTION

7-6 RESERVED.

5 SYSFANOUT_MIN_VALUE.

0: SYSFANOUT value decreases to zero when the temperature goes below the target
range.

1: SYSFANOUT value decreases to the value specified in Index 08h when the
temperature goes below the target range.
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BIT DESCRIPTION

4 CPUFANOUT_MIN_VALUE.
0: CPUFANOUT value decreases to zero when the temperature goes below the target
range.
1: gCPUFANOUT value decreases to the value specified in Index 09h when the
temperature goes below the target range.

3-0 RESERVED.

8.22 Reserved Registers - Index 13h (Bank 0)

8.23 Reserved Registers - Index 14h (Bank 0)

8.24 Reserved Registers - Index 15h (Bank 0)

8.25 Reserved Registers - Index 16h (Bank 0)

8.26 Reserved Registers - Index 17h (Bank 0)

8.27 OVT# Configuration Register - Index 18h (Bank 0)

Attribute: Read/Write
Size: 8 bits
BIT 7 6 5 4 3 2 1 0
NAME RESERVED | DIS_OVT1 | RESERVED | OVT1_MODE RESERVED
DEFAULT 0 1 0 0 0 1 1
BIT DESCRIPTION
7 RESERVED.
6 DIS_OVT1.
0: Enable SYSTIN OVT# output.
1: Disable temperature sensor SYSTIN over-temperature (OVT#) output.
5 RESERVED.
4 OVT1_MODE.
0: Compare Mode. (Default)
1: Interrupt Mode.
3-0 RESERVED.
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8.28 Reserved Registers - Index 19h ~ 1Fh (Bank 0)

8.29 Value RAM — Index 20h ~ 3Fh (Bank 0)

ADDRESS A6-A0

DESCRIPTION

20h CPUVCORE reading

21h VINO reading

22h AVCC reading

23h 5VCC reading

24h VIN1 reading

25h VINZ2 reading

26h Reserved

27h SYSTIN temperature sensor reading
SYSFANIN reading

28h Note: This location stores the number of counts of the internal clock per
revolution.
CPUFANIN reading

29h Note: This location stores the number of counts of the internal clock per
revolution.

2Ah Reserved

2Bh CPUVCORE High Limit

2Ch CPUVCORE Low Limit

2Dh VINO High Limit

2Eh VINO Low Limit

2Fh AVCC High Limit

30h AVCC Low Limit

31h 5VCC High Limit

32h 5VCC Low Limit

33h VIN1 High Limit

34h VIN1 Low Limit

35h VIN2 High Limit

36h VIN2 Low Limit

37h Reserved

38h Reserved

39h SYSTIN temperature sensor High Limit
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Value RAM — Index 20h ~ 3Fh (Bank 0), continued

ADDRESS A6-A0 DESCRIPTION
3Ah SYSTIN temperature sensor Hysteresis Limit
SYSFANIN Fan Count Limit
3Bh Note: It is the number of counts of the internal clock for the Low Limit of

the fan speed.
CPUFANIN Fan Count Limit

3Ch Note: It is the number of counts of the internal clock for the Low Limit of
the fan speed.

3Dh Reserved

3Eh Reserved

3Fh Reserved

8.30 Configuration Register - Index 40h (Bank 0)

Attribute: Read/Write
Size: 8 bits
BIT 7 6 5 4 3 2 1 0
NAME INITIALIZATION RESERVED INT_CLEAR | RESERVED | SMI#ENABLE | START
DEFAULT 0 0 0 0 0 0 1 1
BIT DESCRIPTION
7 INITIALIZATION. A one restores the power-on default values to some registers. This bit

clears itself since the power-on default value of this bit is zero.
6-4 RESERVED.

3 INT_CLEAR. A one disables the SMI# output without affecting the contents of Interrupt
Status Registers. The device will stop monitoring. It will resume upon clearing of this bit.

2 RESERVED.
1 SMI#ENABLE. A one enables the SMI# Interrupt output.

0 START. A one enables startup of monitoring operations. A zero puts the part in standby
mode.

Note: The outputs of Interrupt pins will not be cleared if the user writes a zero to this location after an
interrupt has occurred unlike "INT_Clear" bit.

Publication Release Date: May 25, 2007
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8.31 Interrupt Status Register 1 - Index 41h (Bank 0)
Attribute: Read Only
Size: 8 bits
BIT 7 6 5 4 3 2 1 0
NAME CPUFANIN | SYSFANIN | CPUTIN | SYSTIN 5VCC AvcC VINO CPUVCORE
DEFAULT 0 0 0 0 0 0 0 0
BIT DESCRIPTION
7 CPUFANIN. A one indicates that the fan count limit of CPUFANIN has been exceeded.
6 SYSFANIN. A one indicates the fan count limit of SYSFANIN has been exceeded.
5 CPUTIN. A one indicates the high limit of CPUTIN temperature has been exceeded.
4 SYSTIN. A one indicates the high limit of SYSTIN temperature has been exceeded.
3 5VCC. A one indicates the high or low limit of 5VCC has been exceeded.
2 AVCC (PIN 97). A one indicates the high or low limit of AVCC has been exceeded.
1 VINO. A one indicates the high or low limit of VINO has been exceeded.
0 CPUVCORE. A one indicates the high or low limit of CPUVCORE has been exceeded.

8.32 Interrupt Status Register 2 - Index 42h (Bank 0)

Attribute: Read Only
Size: 8 bits
BIT 7 6 5 4 3 2 1 0
NAME TAR2 TAR1 | RESERVED | CASEOPEN | RESERVED | VIN2 RESERVED | VIN1
DEFAULT 0 0 0 0 0 0 0 0
BIT DESCRIPTION
7 TAR2. A one indicates that the CPUTIN temperature has been over the target
temperature for three minutes at full fan speed in the Thermal Cruise™ mode.
6 TAR1. A one indicates that the SYSTIN temperature has been over the target
temperature for three minutes at full fan speed in the Thermal Cruise™ mode.
5 RESERVED.
4 CASEOPEN. A one indicates that the case has been opened.
3 RESERVED.
2 VIN2. A one indicates the high or low limit of VIN2 has been exceeded.
1 RESERVED.
0 VIN1. A one indicates the high or low limit of VIN1 has been exceeded.
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8.33 SMI# Mask Register 1 - Index 43h (Bank 0)

Attribute: Read/Write
Size: 8 bits
BIT 7 6 5 4 3 2 1 0
NAME | CPUFANIN | SYSFANIN | CPUTIN | SYSTIN | svcc (":\I‘,flcgc;) VINO | CPUVCORE
DEFAULT 1 1 0 1 1 1 1 0
BIT DESCRIPTION
7 CPUFANIN.
6 SYSFANIN.
S CPUTIN. A one disables the corresponding interrupt
4 SYSTIN. status bit for the SMI interrupt. (See
3 5VCC. Interrupt Status Register 1 — Index 41h
2 | Avcc (PIN 97). (Bank 0)).
1 VINO.
0 CPUVCORE.

8.34 SMI# Mask Register 2 - Index 44h (Bank 0)

Attribute: Read/Write
Size: 8 bits
BIT 7 6 5 4 3 2 1 0
NAME TAR1 TAR2 RESERVED | CASEOPEN RESERVED VIN2 VIN1
DEFAULT 1 1 1 1 1 1 1 1
BIT DESCRIPTION
7 TAR2
6 TAR1
5 RESERVED A one disables the corresponding interrupt
4 ASEOPEN status bit for the SMI interrupt. (Please see
CASEQ Interrupt Status Register 2 — Index 42h
3-2 RESERVED (Bank 0)).
1 VIN2
0 VIN1
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8.35 Reserved Register - Index 45h (Bank 0)

8.36 SMI# Mask Register 3 - Index 46h (Bank 0)

Attribute: Read/Write
Size: 8 bits
BIT 7 6 5 4 3 2 1 0
CASEOPEN
NAME CLEAR RESERVED
DEFAULT 0 0 0 0 0 0 0 0
BIT DESCRIPTION

7 CASEOPEN CLEAR. Caseopen Clear Control. Write 1 to this bit will clear CASEOPEN
status. This bit will be self-cleared after an event is cleared. The function is the same as
LDA, CRI[E6h] bit 5.

6-0 RESERVED.

8.37 Fan Divisor Register | - Index 47h (Bank 0)

Attribute: Read/Write
Size: 8 bits
BIT 7 6 5 4 3 2 1 0
CPUFANIN | CPUFANIN | SYFANIN | SYSFANIN
NAME DIV_B1 DIV_BO DIV_B1 DIV_BO RESERVED
DEFAULT 0 1 0 1 0 1 0 1
BIT DESCRIPTION

7 CPUFANIN DIV_B1 (CPUFANIN Divisor).
6 CPUFANIN CIV_BO0 (CPUFANIN Divisor). | Please see VBAT Monitor Control
SYSFANIN DIV_B1 (SYSFANIN Divisor). | Register —Index 5Dh (Bank 0).

4 SYSFANIN DIV_BO0 (SYSFANIN Divisor).

()]

3-0 RESERVED.

8.38 Serial Bus Address Register - Index 48h (Bank 0)
Attribute: Read/Write
Size: 8 bits
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BIT 7 6 4 3 2 1 0
NAME RESERVED SERIAL BUS ADDRESS
DEFAULT 0 0 0 1 1 0 1
BIT DESCRIPTION
7 RESERVED (Read Only).
6-0 Serial Bus Address <7:1>.

8.39 CPUFANOUT monitor Temperature source select register - Index 49h (Bank

0)
Attribute: Read/Write
Size: 8 bits
BIT 7 5 4 2 1 0
CPUFANOUT | CPUFANOUT | CPUFANOUT
NAME RESERVED TEMP_SEL[2] | TEMP_SEL[1] | TEMP_SEL[0]
DEFAULT 0 0 0 0 0 0
BIT DESCRIPTION
7-3 RESERVED.
2 CPUFANOUT TEMP_SEL[2]. | CPUFANOUT Temperature Source Select.
Bits
210
0 0 0: Select CPUTIN as CPUFANOUT Monitor Source.
(Default)
1 CPUFANOUT TEMP_SEL[1]. 00 1: Reserved.
0 1 0: Select PECI Agent 1 as CPUFANOUT monitor
source.
0 1 1: Select PECI Agent 2 as CPUFANOUT monitor
source.
1 0 0: Select PECI Agent 3 as CPUFANOUT monitor
0 CPUFANOUT TEMP_SEL[0]. | Source.
10 1: Select PECI Agent 4 as CPUFANOUT monitor
source.
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8.40 SYSFANOUT monitor Temperature source select register - Index 4Ah (Bank

0)
Attribute: Read/Write
Size: 8 bits
BIT 7 6 5 2
SYSFANOUT | SYSFANOUT | SYSFANOUT
NAME TEMP_SEL[2] | TEMP_SEL[1] | TEMP_SELJ[0] RESERVED
DEFAULT 0 0 0 0 0 0 0 0
BIT DESCRIPTION

7 SYSFANOUT TEMP_SEL[2]. | SYSFANOUT Temperature Source Select.

Bits

765

0 0 O: Select SYSTIN as SYSFANOUT monitor source.
(Default)

0 0 1: Select CPUTIN as SYSFANOUT monitor source.

0 1 0: Reserved.

0 1 1: Reserved.

1 0 0: Select PECI Agent 1 as SYSFANOUT monitor

source.

10 1: Select PECI Agent 2 as SYSFANOUT monitor

source.

11 0: Select PECI Agent 3 as SYSFANOUT monitor

source.

11 1: Select PECI Agent 4 as SYSFANOUT monitor

source.

6 | SYSFANOUT TEMP_SEL[1].

5 | SYSFANOUT TEMP_SELI[O].

4-0 RESERVED.

8.41 Fan Divisor Register Il - Index 4Bh (Bank 0)

Attribute: Read/Write
Size: 8 bits
BIT 7 6 5 4 3 2 1 0
NAME RESERVED ADCOVSEL RESERVED
DEFAULT 0 1 0 0 0 1 0 0
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BIT DESCRIPTION
7-6 RESERVED.
5-4 ADCOVSEL (A/D Converter Clock Input Select).
Bits
54
0 0: ADC clock select 22.5 KHz. (Default)
0 1: ADC clock select 5.6 KHz. (22.5K/4)
1 0: ADC clock select 1.4 KHz. (22.5K/16)
1 1: ADC clock select 0.35 KHz. (22.5K/64)
3-2 RESERVED. These two bits should be set to the default value 01h.
1-0 RESERVED.

8.42 SMI#/OVT# Control Register - Index 4Ch (Bank 0)

Attribute: Read/Write
Size: 8 bits
BIT 7 6 5 4 3 2 1 0
T2T3_INT
NAME RESERVED MODE EN_T1_ONE | RESERVED | DIS_OVT2 | OVTPOL RESERVED
DEFAULT 0 0 0 1 0 0 0 0
BIT DESCRIPTION

7 RESERVED.

6 T2T3_INT MODE.
1: SMI# output type of Temperature CPUTIN is in Comparator Interrupt mode.
0: SMI# output type is in Two-time Interrupt mode. (Default)

5 EN_T1_ONE.
1: SMI# output type of temperature SYSTIN is One-time Interrupt mode.
0: SMI# output type is Two-time Interrupt mode.

4 RESERVED.

3 DIS_OVT2.
1: Disable temperature sensor CPUTIN over-temperature (OVT) output.
0: Enable CPUTIN OVT output through pin OVT#. (Default)

2 OVTPOL (Over-temperature polarity).
1: OVT# is active high.
0: OVT# is active low. (Default)

1-0 RESERVED.
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8.43 FAN IN/OUT Control Register - Index 4Dh (Bank 0)

Attribute: Read/Write
Size: 8 bits
BIT 7 6 5 4 3 2 1 0
NAME RESERVED FANOPV2 | FANINC2 | FANOPV1 | FANNC1
DEFAULT 1 0 0 1 0 1 0 1
BIT DESCRIPTION
7-4 RESERVED.
3 FANOPV2 (CPUFANIN output value, only if bit 2 is set to zero).
1: Pin 112 (CPUFANIN) generates a logic-high signal.
0: Pin 112 generates a logic-low signal. (Default)
2 FANINC2 (CPUFANIN Input Control).
1: Pin 112 (CPUFANIN) acts as a FAN tachometer input. (Default)
0: Pin 112 acts as a FAN control signal, and the output value is set by bit 3.
1 FANOPV1 (SYSFANIN output value, only if bit 0 is set to zero).
1: Pin 113 (SYSFANIN) generates a logic-high signal.
0: Pin 113 generates a logic-low signal. (Default)
0 FANINC1 (SYSFANIN Input Control).
1: Pin 113 (SYSFANIN) acts as a FAN tachometer input. (Default)
0: Pin 113 acts as a FAN control signal, and the output value is set by bit 1.
8.44 Register 50h ~ 5Fh Bank Select Register - Index 4Eh (Bank 0)
Attribute: Read/Write
Size: 8 bits
BIT 7 6 5 4 3 2 1 0
NAME HBACS RESERVED BANKSEL2 | BANKSEL1 | BANKSELO
DEFAULT 1 0 0 0 0 0 0 0
BIT DESCRIPTION
7 HBACS (High Byte Access).
1: Access Index 4Fh high-byte register. (Default)
0: Access Index 4Fh low-byte register.
6 RESERVED. This bit should not be set to zero.
5-4 RESERVED.
3 RESERVED. This bit should not be set to zero.
2 BANKSEL2.
y BANKSELA Bank Select for Index Ports 0x50h~0x5Fh. The three-bit binary value
’ corresponds to the bank number. For example, “010” selects bank 2.
0 BANKSELO.
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8.45 Winbond Vendor ID Register - Index 4Fh (Bank 0)

Power on Default Value:

<15:0> = 5CA3h

Attribute: Read Only
Size: 16 bits
BIT 15 14 13 12 11 10 9 8
NAME VIDL
DEFAULT 0 1 0 1 1 1 0 0
BIT 7 6 5 4 3 2 1 0
NAME VIDH
DEFAULT 1 0 1 0 0 0 1 1
BIT DESCRIPTION
15-8 | Vendor ID High-Byte, if Index 4Eh, bit7 is 1. Default 5Ch.
7-0 Vendor ID Low Byte, if Index 4Eh, bit 7 is 0. Default A3h.
8.46 Reserved Register - Index 50h ~ 55h (Bank 0)
8.47 BEEP Control Register 1 - Index 56h (Bank 0)
Attribute: Read/Write
Size: 8 bits
BIT 7 6 5 4 3 2 1 0
EN_ EN_ EN_ EN_ EN_ EN_ EN_ EN_
NAME CPUFANIN | SYSFANIN | CPUTIN SYSTIN 5vVCC AvCC VINO CPUVCORE
_BP _BP _BP _BP _BP _BP _BP _BP
DEFAULT 0 0 0 0 0 0 0 0
BIT DESCRIPTION
7 EN_CPUFANIN_BP. BEEP output control | 1: Enable BEEP output.
for CPUFANIN if the monitored value | 0: Disable BEEP output. (Default)
exceeds the limit.
6 EN_SYSFANIN_BP. BEEP output control
fro SYSFANIN if the monitored value
exceeds the limit.
5 EN_CPUTIN_BP. BEEP output control for
temperature CPUTIN if the monitored value
exceeds the limit.
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Continued

BIT DESCRIPTION

4 EN_SYSTIN_BP. BEEP output control for
temperature SYSTIN if the monitored value
exceeds the limit.

3 EN_5VCC_BP. BEEP output control for
5VCC if the monitored value exceeds the
limit.

2 EN_AVCC_BP. BEEP output control for
AVCC if the monitored value exceeds the
limit.

1 EN_VINO_BP. BEEP output control for
VINO if the monitored value exceeds the
limit.

0 EN_CPUVCORE_BP. BEEP output control
for CPUVCORE if the monitored value
exceeds the limit.

8.48 BEEP Control Register 2 - Index 57h (Bank 0)

Attribute: Read/Write
Size: 8 bits
BIT 7 6 5 4 3 2 1 0
NAME EN_GBP RESERVED EN_CASEOPEN_BP | RESERVED EN_VIN2_BP | EN_VIN1_BP
DEFAULT 1 0 0 0 0 0 0 0
BIT DESCRIPTION

7 EN_GBP. Global BEEP Control.
1: Enable global BEEP output. (Default)
0: Disable all BEEP output.
6-5 RESERVED.
4 EN_CASEOPEN_BP. BEEP output control for CASEOPEN if the case has been opened.
1: Enable BEEP output.
0: Disable BEEP output. (Default)
3-2 RESERVED.
1 EN_VIN2_BP. BEEP output control for VIN2 if the monitored value exceeds the limit.
1: Enable BEEP output.
0: Disable BEEP output. (Default)
0 EN_VIN1_BP. BEEP output control for VIN1 if the monitored value exceeds the limit.
1: Enable BEEP output.
0: Disable BEEP output. (Default)
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8.49 Chip ID - Index 58h (Bank 0)

Attribute: Read Only
Size: 8 bits
BIT 7 6 5 4 3 2 1 0
NAME CHIPID
DEFAULT 1 1 0 0 0 0 0 1
BIT DESCRIPTION
7-0 Winbond Chip ID Number. Default C1h.

8.50 Diode Selection Register - Index 59h (Bank 0)

Attribute: Read/Write
Size: 8 bits
BIT 7 6 5 4 3 2 1 0
NAME RESERVED SELPIIV2 | SELPIIV1 RESERVED
DEFAULT 0 1 1 1 0 0 0 0
BIT DESCRIPTION

7-6 RESERVED.

5 SELPIIV2. Diode mode selection for temperature CPUTIN, if Index 5Dh, bit 2 is set to 1.
1: CPU-compatible thermal diode.
0: Reserved.
4 SELPIIV1. Diode mode selection for temperature SYSTIN, if Index 5Dh, bit 1 is set to 1.
1: CPU-compatible thermal diode.
0: Reserved.

3-0 RESERVED.

8.51 Reserved Register - Index 5Ah ~ 5Ch (Bank 0)

8.52 VBAT Monitor Control Register - Index 5Dh (Bank 0)
Attribute: Read/Write
Size: 8 bits
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BIT 7 6 5 4 3 2 1 0
NAME | Reservep | “P0F _‘°|‘3N2'N SE?\';fgle RESERVED DIODES2 | DIODES1 VB/fT’i_M -
DEFAULT 0 0 0 0 1 0 0
BIT DESCRIPTION
7 RESERVED.
6 CPUFANIN DIV_B2. CPUFANIN Divisor, bit 2.
5 SYSFANIN DIV_B2. SYSFANIN Divisor, bit 2.
4-3 RESERVED.
2 DIODES2. Sensor type selection for CPUTIN.
1: Diode sensor.
0: Thermistor sensor.
1 DIODES1. Sensor type selection for SYSTIN.
1: Diode sensor.
0: Thermistor sensor.
0 EN_VBAT_MINT.
1: Enable battery voltage monitor. When this bit changes from zero to one, it takes one
monitor cycle time to update the VBAT reading value register.
0: Disable battery voltage monitor.

Fan divisor table:

BIT 2 BIT 1 BITO FAN DIVISOR BIT 2 BIT 1 BITO FAN DIVISOR
0 0 0 1 1 0 0 16
0 0 1 2 1 0 1 32
0 1 0 4 1 1 0 64
0 1 1 8 1 1 1 128
8.53 Critical Temperature enable register - Index 5Eh (Bank 0)
Attribute: Read/Write
Size: 8 bits
BIT 7 |6 5 4 3 2 1 0
EN_CPUFAN
NAME |RESERVED| 00T | SR-S¥SFANOUY | RESERVED Egllj\_n%%jleN E&{ﬂ%}?ﬁ? RESERVED
TEMP
DEFAULT | O 0 0 0 0 1 0 0
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BIT DESCRIPTION
7-6 RESERVED.
5 EN_CPUFANOUT CRITICAL TEMP.
1: Enable CPUFANOUT critical temperature protection.
0: Disable CPUFANOUT critical temperature protection. (Default)
4 EN_SYSFANOUT CRITICAL TEMP.
1: Enable SYSFANOUT critical temperature protection.
0: Disable SYSFANOUT critical temperature protection. (Default)
3 RESERVED.
2 EN_CPUTIN CURRENT MODE. Enable CPUTIN Current Mode.
1: Temperature sensing of CPUTIN by Current Mode. (Default)
0: Temperature sensing of CPUTIN depends on setting of Index 5Dh and 59h. (Default)
1 EN_SYSTIN CURRENT MODE. Enable SYSTIN Current Mode.
1: Temperature sensing of SYSTIN by Current Mode.
0: Temperature sensing of SYSTIN depends on setting of Index 5Dh and 59h. (Default)
0 RESERVED.

8.54 Reserved Register - Index 5Fh (Bank 0)

8.55 Reserved Registers - Index 60h (Bank 0)

8.56 Reserved Registers - Index 61h (Bank 0)

8.57 Reserved Registers - Index 62h (Bank 0)

8.58 Reserved Registers - Index 63h (Bank 0)

8.59 Reserved Registers - Index 64h (Bank 0)

8.60 Reserved Registers - Index 65h (Bank 0)

8.61 Reserved Registers - Index 66h (Bank 0)

8.62 CPUFANOUT Maximum Output Value Register - Index 67h (Bank 0)

Attribute: Read/Write
Size: 8 bits
BIT 7 6 5 4 3 2 1 0
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BIT 7 6 5 4 3 2 1 0
NAME CPUFANOUT Max. Value
DEFAULT 1 1 1 1 1 1 1 1

In SMART FAN™ 11l mode, the CPUFANOUT value increases to this value. This value cannot be zero,
and it cannot be lower than the CPUFANOUT Stop value.

8.63 CPUFANOUT Output Step Value Register - Index 68h (Bank 0)

Attribute: Read/Write
Size: 8 bits
BIT 7 6 5 4 3 2 1 0
NAME CPUFANOUT STEP
DEFAULT 0 0 0 0 0 0 0 1

In SMART FAN™ 1Il mode, the CPUFANOUT value decreases or increases by this eight-bit value,
when needed.

8.64 Reserved Registers - Index 69h (Bank 0)
8.65 Reserved Registers - Index 6Ah (Bank 0)

8.66 SYSFANOUT Critical Temperature register - Index 6Bh (Bank 0)
Attribute: Read/Write

Size: 8 bits
BIT 7 6 5 4 3 2 1 0
NAME SYSFANOUT CRITICAL TEMPERATURE
DEFAULT 1 1 1 1 1 1 1 1

In Thermal Cruise™ mode, when SYSFANOUT critical temperature is enabled and monitor
temperature over the critical temperature then SYSFANOUT will full drive.

8.67 CPUFANOUT Critical Temperature register - Index 6Ch (Bank 0)
Attribute: Read/Write
Size: 8 bits

_78-





W83627UHG
'/ winbond /] 4

BIT 7 6 5 4 3 2 1 0
NAME CPUFANOUT CRITICAL TEMPERATURE
DEFAULT 1 1 1 1 1 1 1 1

In Thermal Cruise™ mode, when CPUFANOUT critical temperature is enabled and monitor
temperature over the critical temperature then CPUFANOUT will full drive.

8.68 Reserved Registers - Index 6Dh (Bank 0)
8.69 Reserved Registers - Index 6Eh (Bank 0)

8.70 CPUTIN/PECI Temperature (High Byte) Register - Index 50h (Bank 1)

Attribute: Read Only
Size: 8 bits
BIT 7 6 5 4 3 2 1 0
NAME TEMP<8:1>
BIT DESCRIPTION
7-0 TEMP<8:1>.Temperature <8:1> of the CPUTIN/PECI sensor. The nine-bit value is in
units of 0.5°C.

( See CPUFANOUT monitor Temperature source select register — Index 49h(Bank 0) )

8.71 CPUTIN/PECI Temperature (Low Byte) Register - Index 51h (Bank 1)

Attribute: Read Only
Size: 8 bits
BIT 7 6 5 4 3 2 1 0
NAME | TEMP<0> RESERVED
BIT DESCRIPTION
7 TEMP<0>. Temperature <0> of the CPUTIN/PECI sensor. The nine-bit value is in units of
0.5C.
6-0 RESERVED.

( See CPUFANOUT monitor Temperature source select register — Index 49h(Bank 0) )
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8.72 CPUTIN Configuration Register - Index 52h (Bank 1)

Attribute: Read/Write
Size: 8 bits
BIT 7 6 5 4 3 2 1 0
NAME RESERVED FAULT RESERVED | OVTMOD STOP
DEFAULT 0 0 0 0 0 0 0 0
BIT DESCRIPTION
7-5 RESERVED. These bits should be set to 0.
4-3 FAULT. Number of faults to detect before setting OVT# output. This avoids false tripping
due to noise.
2 RESERVED. This bit should be set to 0.
1 OVTMOD. OVT# mode select.
0: Compared mode. (Default)
1: Interrupt mode.
0 STOP.
0: Monitor CPUTIN.
1: Stop monitoring CPUTIN.

8.73 CPUTIN Hysteresis (High Byte) Register - Index 53h (Bank 1)

Attribute: Read/Write
Size: 8 bits
BIT 7 6 5 4 3 2 1 0
NAME THYST<8:1>
DEFAULT 0 1 0 0 1 0 1 1
BIT DESCRIPTION
7-0 THYST<8:1>. Hcysteresis temperature bits 8-1. The nine-bit value is in units of 0.5°C, and
the default is 75 C.

8.74 CPUTIN Hysteresis (Low Byte) Register - Index 54h (Bank 1)

Attribute: Read/Write
Size: 8 bits
BIT 7 6 5 4 3 2 1 0
NAME THYST<0> RESERVED
DEFAULT 0 0 0 0 0 0 0
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BIT DESCRIPTION
7 THYST<0>. Hysteresis temperature bit 0. The nine-bit value is in units of 0.5°C.
6-0 RESERVED.

8.75 CPUTIN Over-temperature (High Byte) Register - Index 55h (Bank1)

Attribute: Read/Write
Size: 8 bits
BIT 7 6 5 4 3 2 1 0
NAME TOVF<8:1>
DEFAULT 0 1 0 1 0 0 0 0
BIT DESCRIPTION
7-0 TOVF<8:1>. Over-temperature bits 8-1. The nine-bit value is in units of 0.5°C, and the
default is 80°C.

8.76 CPUTIN Over-temperature (Low Byte) Register - Index 56h (Bank 1)

Attribute: Read/Write
Size: 8 bits
BIT 7 6 5 4 3 2 1 0
NAME TOVF<0> RESERVED
DEFAULT 0 0 0 0 0 0 0 0
BIT DESCRIPTION
7 TOVF<0>. Over-temperature bit 0. The nine-bit value is in units of 0.5°C.
6-0 RESERVED.

8.77 SYSTIN/CPUTIN/PECI Temperature (High Byte) Register - Index 50h (Bank 2)

Attribute: Read Only
Size: 8 bits
BIT 7 6 5 4 3 2 1 0
NAME TEMP<8:1>
BIT DESCRIPTION
7-0 TEMP<8:1>. Temperature <8:1> of the SYSTIN/CPUTIN/PECI sensor. The nine-bit value
is in units of 0.5°C.

( See SYSFANOUT monitor Temperature source select register — Index 4Ah(Bank 0) )
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8.78 SYSTIN/CPUTIN/PECI Temperature (Low Byte) Register — Index 51h (Bank 2)

Attribute: Read Only
Size: 8 bits
BIT 7 6 5 4 3 2 1 0
NAME | TEMP<0> RESERVED
BIT DESCRIPTION

7 TEMP<0>. Temperature <0> of the SYSTIN/CPUTIN/PECI sensor. The nine-bit value is
in units of 0.5°C.

6-0 RESERVED.
( See SYSFANOUT monitor Temperature source select register — Index 4Ah(Bank 0) )

8.79 Reserved Registers — Index 52h (Bank 2)
8.80 Reserved Registers — Index 53h (Bank 2)
8.81 Reserved Registers — Index 54h (Bank 2)
8.82 Reserved Registers — Index 55h (Bank 2)
8.83 Reserved Registers — Index 56h (Bank 2)

8.84 Interrupt Status Register 3 — Index 50h (Bank 4)

Attribute: Read Only
Size: 8 bits
BIT 7 6 5 4 3 2 1 0
NAME RESERVED VBAT 5VSB
DEFAULT 0 0 0 0 0 0 0 0
BIT DESCRIPTION

7-2 RESERVED.

1 VBAT. A one indicates the high or low limit of VBAT has been exceeded.

0 5VSB. A one indicates the high or low limit of 5VSB has been exceeded.
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8.85 SMI# Mask Register 4 — Index 51h (Bank 4)

Attribute: Read/Write
Size: 8 bits
BIT 7 6 5 4 3 2 1 0
NAME RESERVED VBAT 5VSB
DEFAULT 0 0 0 1 0 0 1 1
BIT DESCRIPTION
7-2 RESERVED.
1 VBAT. A one disables the corresponding interrupt
status bit for the SMI interrupt. (Please see
Interrupt Status Register 3 — Index 50h
0 5VSB. (Bank 4)).

8.86 Reserved Register - Index 52h (Bank 4)

8.87 BEEP Control Register 3 - Index 53h (Bank 4)

Attribute: Read/Write
Size: 8 bits
BIT 7 6 5 4 3 2 1 0
EN_ EN_ EN_
NAME RESERVED USER_BP RESERVED VBAT BP | 5vSB_BP
DEFAULT 0 0 0 0 0 0 0 0
BIT DESCRIPTION

7-6 RESERVED.

5 EN_USER_BP. User-defined BEEP output function.
0: Make BEEP inactive. (Default)
1: Make BEEP active.

4-2 RESERVED.

1 EN_VBAT_BP. BEEP output control for VBAT if the monitored value exceeds the limit.
1: Enable BEEP output.
0: Disable BEEP output. (Default)

0 EN_5VSB_BP. BEEP output control for 5VSB if the monitored value exceeds the limit.
1: Enable BEEP output.
0: Disable BEEP output. (Default)

Publication Release Date: May 25, 2007
-83- Revision 1.0





W83627UHG
'/ winbond /] 4

8.88 SYSTIN Temperature Sensor Offset Register - Index 54h (Bank 4)
Attribute: Read/Write

Size: 8 bits
BIT 7 6 5 4 3 2 1 0
NAME OFFSET<7:0>
DEFAULT 0 0 0 0 0 0 0 0
BIT DESCRIPTION

7-0 SYSTIN temperature offset value. The value in this register is added to the monitored
value so that the read value will be the sum of the monitored value and this offset value.

8.89 CPUTIN Temperature Sensor Offset Register - Index 55h (Bank 4)
Attribute: Read/Write

Size: 8 bits
BIT 7 6 5 4 3 2 1 0
NAME OFFSET<7:0>
DEFAULT 0 0 0 0 0 0 0 0
BIT DESCRIPTION

7-0 CPUTIN Temperature Offset Value. The value in this register will be added to the
monitored value so that the read value is the sum of the monitored value and this offset
value.

8.90 Reserved Registers - Index 56h (Bank 4)
8.91 Reserved Register - Index 57h-58h (Bank 4)

8.92 Real Time Hardware Status Register | - Index 59h (Bank 4)

Attribute: Read Only
Size: 8 bits
BIT 7 6 5 4 3 2 1 0
NAME CPUFANIN | SYSFANIN | CPUTIN | SYSTIN 5VCC AvCC VINO CPUVCORE
_STS _STS _STS _STS _STS _STS _STS _STS
DEFAULT 0 0 0 0 0 0 0 0
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BIT DESCRIPTION

7 CPUFANIN_STS. CPUFANIN status.

1: Fan speed count is over the limit value.

0: Fan speed count is in the allowed range.

6 SYSFANIN_STS.

1: Fan speed count is over the limit value.

0: Fan speed count is in the allowed range.

5 CPUTIN_STS.

1: Temperature exceeds the over-temperature value.
0: Temperature is under the hysteresis value.

4 SYSTIN_STS.

1: Temperature exceeds the over-temperature value.
0: Temperature is under the hysteresis value.

3 5VCC_STS.

1: 5VCC voltage is over or under the allowed range.
0: SVCC voltage is in the allowed range.

2 AVCC_STS.

1: AVCC voltage is over or under the allowed range.
0: AVCC voltage is in the allowed range.

1 VINO_STS.

1: VINO voltage is over or under the allowed range.
0: VINO voltage is in the allowed range.

0 CPUVCORE_STS.

1: CPUVCORE voltage is over or under the allowed range.
0: CPUVCORE voltage is in the allowed range.

8.93 Real Time Hardware Status Register Il - Index 5Ah (Bank 4)

Attribute: Read Only
Size: 8 bits
BIT 7 6 5 4 3 2 1 0
NAME | TAR2_STS | TAR1_STS | RESERVED | CASEOPEN_STS RESERVED VIN1_STS
DEFAULT 0 0 0 0 0 0 0
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BIT DESCRIPTION
7 TAR2_STS. Smart Fan of CPUFANIN Warning Status.
1: Selected temperature has been over the target temperature for three minutes at full
speed in Thermal Cruise ™ mode.
0: Selected temperature has not reached the warning range.
6 TAR1_STS. Smart Fan of SYSFANIN Warning Status.
1: SYSTIN temperature has been over the target temperature for three minutes at full
speed in Thermal Cruise ™ mode.
0: SYSTIN temperature has not reached the warning range.
5 RESERVED.
4 CASEOPEN_STS. Caseopen Status.
1: Caseopen is detected and latched.
0: Caseopen is not latched.
3-1 RESERVED.
0 VIN1_STS. VIN1 Voltage Status.
1: VIN1 voltage is over or under the allowed range.
0: VIN1 voltage is in the allowed range.
8.94 Real Time Hardware Status Register lll - Index 5Bh (Bank 4)
Attribute: Read Only
Size: 8 bits
BIT 7 6 5 4 3 2 1 0
NAME RESERVED VIN2_STS RESERVED VBAT_STS | 5VSB_STS
DEFAULT 0 0 0 0 0 0 0
BIT DESCRIPTION
7-6 RESERVED.
5 VIN2_STS. VIN2 Voltage Status.
1: VIN2 voltage is over or under the allowed range.
0: VIN2 voltage is in the allowed range.
4-2 RESERVED.
1 VBAT_STS. VBAT Voltage Status.
1: VBAT voltage is over or under the allowed range.
0: VBAT voltage is in the allowed range.
0 5VSB_STS. 5VSB Voltage Status.
1: 5VSB voltage is over or under the allowed range.
0: 5VSB voltage is in the allowed range.
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8.95 Reserved Register - Index 5Ch - 5Fh (Bank 4)

8.96 Value RAM 2 — Index 50h-59h (Bank 5)

ADDRESS A6-A0 DESCRIPTION
50h 5VSB reading
51h VBAT readin_g. T_he reading is meaningless unless EN_VBAT_MN (BankO
Index 5Dh, bit0) is set.
52h Reserved
53h Reserved
54h 5VSB High Limit
55h 5VSB Low Limit
56h VBAT High Limit
57h VBAT Low Limit
58h Reserved
59h Reserved
5Ah Reserved
5Bh Reserved
5Ch Reserved

8.97 Reserved Register - Index 50h - 57h (Bank 6)
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9. FLOPPY DISK CONTROLLER

9.1 FDC Functional Description

The floppy disk controller (FDC) of the W83627UHG integrates all of the logic required for floppy disk
control. The FDC implements a FIFO, which provides better system performance in multi-master
systems, and the digital data separator supports data rates up to 2 M bits/sec.

The FDC includes the following blocks: Precompensation, Data Rate Selection, Digital Data Separator,
FIFO, and FDC Core. The rest of this section discusses these blocks through the following topics:
FIFO, Data Separator, Write Precompensation, Perpendicular Recording mode, FDC core, FDC
commands, and FDC registers.

9.1.1 FIFO (Data)

The FIFO is 16 bytes in size and has programmable threshold values. All command parameter
information and disk data transfers go through the FIFO. Data transfers are governed by the RQM
(Request for Master) and DIO (Data Input/Output) bits in the Main Status Register.

The FIFO is defaulted to disabled mode after any form of reset, which maintains PC/AT hardware
compatibility. The default values can be changed through the configure command. The advantage of
the FIFO is that it allows a larger DMA latency in the system without causing disk errors. The following
tables give several examples of the delays with the FIFO. The data are based upon the following
formula:

DELAY = THRESHOLD # x (1/DATA RATE) *8-1.5 us

Table 9-1 The Delays of the FIFO

FIFO THRESHOLD MAXIMUM DELAY UNTIL SERVICING AT 500K BPS
Data Rate
1 Byte 1x16 us-1.5us=14.5pus
2 Byte 2x16 us-1.5us=30.5ps
8 Byte 8x16us-15us=6.5us
15 Byte 15 x 16 us - 1.5 us = 238.5 us
FIFO THRESHOLD MAXIMUM DELAY UNTIL SERVICING AT 1M BPS
Data Rate
1 Byte 1x8us-15us=6.5us
2 Byte 2x8us-1.5us=14.5us
8 Byte 8x8us-1.5us=62.5us
15 Byte 15x8us-1.5pus=118.5ps

At the start of a command, the FIFO is always disabled, and command parameters must be sent
based upon the RQM and DIO bit settings in the Main Status Register. When the FDC enters the
command execution phase, it clears the FIFO off any data to ensure that invalid data are not
transferred.
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An overrun or underrun terminates the current command and data transfer. Disk writes complete the
current sector by generating a 00 pattern and valid CRC. Reads require the host to remove the
remaining data so that the result phase may be entered.

DMA transfers are enabled by the specify command and are initiated by the FDC when the LDRQ pin
is activated during a data transfer command.

9.2 Data Separator

The function of the data separator is to lock onto incoming serial read data. When a lock is achieved,
the serial front-end logic in the chip is provided with a clock that is synchronized with the read data.
The synchronized clock, called the Data Window, is used to internally sample the serial data portion of
the bit cell, and the alternate state samples the clock portion. Serial-to-parallel conversion logic
separates the read data into clock and data bytes.

The Digital Data Separator (DDS) has three parts: control logic, error adjustment, and speed tracking.
The control logic generates RDD and RWD for every pulse input, and any data pulse input is
synchronized and then adjusted immediately by error adjustment. A digital integrator keeps track of
the speed changes in the input data stream.

9.21 Write Precompensation

The write precompensation logic minimizes bit shifts in the RDDATA stream from the disk drive.
Shifting of bits is a known phenomenon in magnetic media and depends on the disk media and the
floppy drive.

The FDC monitors the bit stream that is being sent to the drive. The data patterns that require
precompensation are well known, so, depending on the pattern, the bit is shifted either early or late,
relative to the surrounding bits.

9.2.2 Perpendicular Recording Mode

The FDC is also capable of interfacing directly to perpendicular recording floppy drives. Perpendicular
recording differs from the traditional longitudinal method in that the magnetic bits are oriented vertically.
This scheme packs more data bits into the same area.

FDCs with perpendicular recording drives can read standard 3.5" floppy disks and can read and write
perpendicular media. Some manufacturers offer drives that can read and write standard and
perpendicular media in a perpendicular media drive.

A single command puts the FDC into perpendicular mode. All other commands operate as they
normally do. Perpendicular mode requires a 1 Mbps data rate for the FDC, and, at this data rate, the
FIFO manages the host interface bottleneck due to the high speed of data transfer to and from the
disk.
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9.2.3 FDC Core

The W83627UHG FDC is capable of performing twenty commands. Each command is initiated by a
multi-byte transfer from the microprocessor, and the result may be a multi-byte transfer back to the
microprocessor. Each command consists of three phases: command, execution, and result.

Command
The microprocessor issues all required information to the controller to perform a specific operation.

Execution
The controller performs the specified operation.

Result

After the operation is completed, status information and other housekeeping information are provided
to the microprocessor.

The next section introduces each of the commands.

9.24 FDC Commands
Command Symbol Descriptions:

C: Cylinder Number O - 256
D: Data Pattern
DIR: Step Direction

DIR = 0: step out

DIR =1:stepin
DSO0: Disk Drive Select 0
DS1: Disk Drive Select 1
DTL: Data Length
EC: Enable Count
EFIFO: Enable FIFO
EIS: Enable Implied Seek
EOT: End of Track
FIFOTHR: FIFO Threshold
GAP: Gap Length Selection
GPL: Gap Length
H: Head Number
HDS: Head Number Select
HLT: Head Load Time
HUT: Head Unload Time
LOCK: Lock EFIFO, FIFOTHR, and PTRTRK bits to prevent being affected by software reset
MFM: MFM or FM Mode
MT: Multitrack
N: The number of data bytes written in a sector
NCN: New Cylinder Number
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ND:
Oow:
PCN:
POLL:
PRETRK:
R:
RCN:
R/W:
SC:
SK:
SRT:
STO:
ST1:
ST2:
ST3:
WG:

(1) Read Data

winbond

Non-DMA Mode

Overwritten

Present Cylinder Number
Polling Disable
Precompensation Start Track Number
Record

Relative Cylinder Number
Read/Write

Sectors per Cylinder

Skip deleted data address mark
Step Rate Time

Status Register 0

Status Register 1

Status Register 2

Status Register 3

Write gate alters timing of WE

W83627UHG
I/ 4

PHASE R/W D7 D6 D5 D4 D3 D2 D1 DO REMARKS
Command w MT MFM SK 0 0 1 1 O Command codes
w 0 0 0 0 0 HDS DS1DSO0
w C Sector ID information prior
w H to command execution
w R
w N
w EOT
w GPL
w DTL
Execution Data transfer between the
FDD and system
Result R STO Status information after
R ST1 command execution
R ST2
R C Sector ID information after
R H command execution
R R
R N
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(2) Read Deleted Data

PHASE R/IW D7 D6 D5 D4 D3 D2 D1 DO REMARKS
Command w MT MFM SK 0 1 1 0 0 Command codes
W 0O O 0 0 0 HDS DS1 DSO
W C Sector ID information prior
W H to command execution
W R
W N
W EOT
W GPL
W DTL
Execution Data transfer between the
FDD and system
Result R STO Status information after
R ST1 command execution
R ST2
R C Sector ID information after
R H command execution
R R
R N
(3) Read A Track
PHASE R/W D7 D6 D5 D4 D3 D2 D1 DO REMARKS
Command w 0 MFM 0 0 0 0 1 0 Command codes
W 0 O 0 0 0 HDS DS1 DSO
w C Sector ID information prior
W H to command execution
w R
w N
W | o EOT
w GPL
w DTL
Execution Data transfer between the
FDD and system; FDD
reads contents of all
cylinders from index hole to
EOT
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PHASE R/W D7 D6 D5 D4 D3 D2 D1 DO REMARKS
Result R STO Status information after
R ST1 command execution
R ST2
R C Sector ID information after
R H command execution
R R
R N
(4) Read ID
PHASE R/W D7 D6 D5 D4 D3 D2 D1 DO REMARKS
Command w 0 MFM 0 0 1 0 1 0 Command codes
w 0 0 0 0 0 HDS DS1 DSO
Execution The first correct ID
information on the cylinder
is stored in the Data
Register
Result R STO Status information after
R ST1 command execution
R ST2
R C Disk status after the
R H command has been
R R completed
R N
(5) Verify
PHASE R/IW D7 D6 D5 D4 D3 D2 D1 DO REMARKS
Command w MT MFM SK 1 0 1 1 0 Command codes
w EC O 0 0 0 HDS DS1 DSO
W C Sector ID information prior
W H to command execution
w R
w N
w EOT
w GPL
-------------------- DTL/SC —-———mmmmemmee-
Execution No data transfer takes
place
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Verify, continued

PHASE R/W D7 D6 D5 D4 D3 D2 D1 DO REMARKS
Result R STO Status information after
R ST1 command execution
R ST2
R C Sector ID information after
R H command execution
R R
R N
(6) Version
PHASE R/W D7 D6 D5 D4 D3 D2 D1 DO REMARKS
Command w 0 0 0 1 0 0 0 0 Command code
Result R 1 0 0 1 0 0 0 0 Enhanced controller
(7) Write Data
PHASE R/W D7 D6 D5 D4 D3 D2 D1 DO REMARKS
Command w MT MFM O 0 0 1 0 1 Command codes
w 0 0O O 0 0 HDS DS1 DSO
W C Sector ID information prior
w H to Command execution
w R
W N
W EOT
W GPL
W DTL
Execution Data transfer between the
FDD and system
Result R STO Status information after
R ST1 Command execution
R ST2
R C Sector ID information after
R H Command execution
R R
R N
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PHASE R/W D7 D6 D5 D4 D3 D2 D1 DO REMARKS
Command w MT MFM 0 0 1 0 0 1 Command codes
w 0 0 0 0 0 HDS DS1 DSO
w C Sector ID information prior
w H to command execution
w R
w N
w EOT
w GPL
w DTL
Execution Data transfer between the
FDD and system
Result R STO Status information after
R ST1 command execution
R ST2
R C Sector ID information after
R H command execution
R R
R N
(9) Format A Track
PHASE R/W D7 D6 D5 D4 D3 D2 D1 DO REMARKS
Command w 0 MFM O 0 1 1 0 1 Command codes
w 0 0 0 0 0 HDS DS1 DSO
w N Bytes per Sector
w SC Sectors per Cylinder
w GPL Gap 3
W D Filler Byte
Execution w C Input Sector Parameters
Secior: | "
' w R
(Repeat) W N
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Format A Track, continued

PHASE R/W D7 D6 D5 D4 D3 D2 D1 DO REMARKS
Result R STO Status information after
R ST1 command execution
R ST2
R | s Undefined --------=----------
O e — Undefined --------=-=--------
R s Undefined -------------—-----
R | Undefined ---------------——--
(10) Recalibrate
PHASE R/W D7 D6 D5 D4 D3 D2 D1 DO REMARKS
Command w 0 0 0 0 0 1 1 1 Command codes
w 0 0 0 0 0 0 DS1 DSO
Execution Head retracted to Track O
Interrupt
(11) Sense Interrupt Status
PHASE R/W D7 D6 D5 D4 D3 D2 D1 DO REMARKS
Command w 0O O 0 0 1 0 0 0 Command code
Result R STO Status information at the end
R PCN of each seek operation
(12) Specify
PHASE R/W D7 D6 D5 D4 D3 D2 D1 DO REMARKS
Command w 0 0 0 0 0 0 1 1 Command codes
W | SRT | HUT |
W | HLT | ND
(13) Seek
PHASE R/W D7 D6 D5 D4 D3 D2 D1 DO REMARKS
Command w 0 0 0 0 1 1 1 1 Command codes
W 0 0 0 0 0 HDS DS1 DSO
W | o NCN
Execution R Head positioned over proper
cylinder on diskette
(14) Configure
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PHASE R/W D7 D6 D5 D4 D3 D2 D1 DO REMARKS
Command w 0 0 0 1 0 0 1 1 Configure information
w 0 0 0 0 0 0 0 0
w 0 EIS EFIFO POLL | ----- FIFOTHR ---|
w | =-=-mmmmmmmmm - PRETRK |
Execution Internal registers written
(15) Relative Seek
PHASE R/IW D7 D6 D5 D4 D3 D2 D1 DO REMARKS
Command w 1 DIR O 0 1 1 1 1 Command codes
w 0 0 0 0 0 HDS DS1 DSO
w | =-mmmmmmmmm - RCN |
(16) Dumpreg
PHASE R/IW D7 D6 D5 D4 D3 D2 D1 DO REMARKS
Command w 0 0 0 0 1 1 1 0 Registers placed in FIFO
Result R PCN-Drive 0--------=-==--n----
R PCN-Drive 1 ------=-==mmmmmeem
R PCN-Drive 2-----------=-m-m---
R PCN-Drive 3 --------m=mmmmmem-
R SRT [ HUT --------
R HLT | ND
R SC/EOT
R LOCK 0 D3 D2 D1 DO GAP WG
R 0 EIS EFIFO POLL | ------ FIFOTHR --------
R PRETRK
(17) Perpendicular Mode
PHASE R/W D7 D6 D5 D4 D3 D2 D1 DO REMARKS
Command w 0 0 0 1 0 0 1 0 Command Code
w OW 0 D3 D2 D1 DO GAP WG
(18) Lock
PHASE RIW D7 D6 D5 D4 D3 D2 D1 DO REMARKS
Command w LOCK 0 O 1 0 1 0 0 Command Code
Result R 0 0 0 LOCK O 0 0 0

(19) Sense Drive Status
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PHASE R/W D7 D6 D5 D4 D3 D2 D1 DO REMARKS
Command w 0 0 0 0 0 1 0 0 Command Code
w 0 0 0 0 O HDS DS1 DSO
Result R ST3 Status information about
disk drive
(20) Invalid
PHASE R/IW D7 D6 D5 D4 D3 D2 D1 DO REMARKS
Command W | e Invalid Codes ----------------- Invalid codes (no operation-
FDC goes to standby state)
Result R STO STO =80H
9.3 Register Descriptions

There are several status, data, and control registers in the W83627UHG. These registers are defined
below, and the rest of this section provides more detail about each one of them.

Table 9-2 FDC Registers

ADDRESS REGISTER
OFFSET READ WRITE

base address + 0 SA REGISTER

base address + 1 SB REGISTER

base address + 2 DO REGISTER
base address + 3 TD REGISTER TD REGISTER
base address + 4 MS REGISTER DR REGISTER
base address + 5 DT (FIFO) REGISTER DT (FIFO) REGISTER
base address + 7 DI REGISTER CC REGISTER

9.3.1

Status Register A (SA Register) (Read base address + 0)

Along with the SB register, the SA register is used to monitor several disk-interface pins in PS/2 and
Model 30 modes. In PS/2 mode, the bit definitions for this register are as follows:

BIT 7 6 5 4 3 2 1 0
INIT
NAME PENDING DRV 2# STEP TRAKO# HEAD INDEX# WP# DIR
DEFAULT 0 0 NA 1 NA 1 1 NA
- BIT | DESCRIPTION
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BIT DESCRIPTION
7 INIT PENDING. Indicates the value of the floppy disk interrupt output.
6 DRV2#.
0: A second drive has been installed.
1: No second drive is installed.
5 STEP. Indicates the complement of the STEP# output.
4 TRAKO#. Indicates the value of the TRAK# input.
3 HEAD. Indicates the complement of the HEAD# output.
0: Side 0.
1: Side 1.
2 INDEX#. Indicates the value of the INDEX# output.
1 WPi#.
0: The disk is write-protected.
1: The disk is not write-protected.
0 DIR. Indicates the direction of head movement.

0: Outward direction.
1: Inward direction.

In PS/2 Model 30 mode, the bit definitions for this register are as follows:

BIT 7 6 5 4 3 2 1 0
NAME PE',‘TI;:-NG DRQ STEP FIF | TRAKO HEAD# INDEX WP DIR#
DEFAULT 0 0 NA 0 NA 0 0 NA
BIT DESCRIPTION
7 INIT PENDING. Indicates the value of the floppy disk interrupt output.
6 DRAQ. Indicates the value of the DRQ output pin.
5 SETP F/F. indicates the complement of latched STEP# output.
4 TRAKO. Indicates the complement of the TRAKO# input.
3 HEAD#. Indicates the value of the HEAD# output.
0: Side 1.
1: Side 0.
2 INDEX. Indicates the complement of the INDEX# output.
1 WP.
0: The disk is not write-protected.
1: The disk is write-protected.
0 DIR#. Indicates the direction of the head movement.
0: Inward direction.
1: Outward direction.
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9.3.2 Status Register B (SB Register) (Read base address + 1)

Along with the SA register, the SB register is used to monitor several disk interface pins in PS/2 and
Model 30 modes. In PS/2 mode, the bit definitions for this register are as follows:

BIT 7 6 5 4 3 2 1 0

oive | wora | oma | we | wopew | wore
DEFAULT 1 1 0 0 0 0 0 0

BIT DESCRIPTION

7 1

6 1

5 Drive SELO. Indicates the status of the DO Register, bit O (drive-select bit 0).

4 WDATA Toggle. Changes state on every rising edge of the WD# output pin.

3 RDATA Toggle. Changes state on every rising edge of the RDATA# output pin.

2 WE. Indicates the complement of the WE# output pin.

1 MOT EN B. Indicates the complement of the MOB# output pin.

0 MOT EN A. Indicates the complement of the MOA# output pin.

In PS/2 Model 30 mode, the bit definitions for this register are as follows:

BIT 7 6 5 4 3 2 1 0
NAME DRV2# | RESERVED. | DSA# WD FIF R'?;;‘J Al WEFF DSD# DSCH#
DEFAULT 0 1 1 0 0 0 1 1
BIT DESCRIPTION
7 DRV 2#.

0: A second drive has been installed.
1: No second drive is installed.

6 Reserved.

5 DSA#. Indicates the status of the DSA# output pin.

4 WD F/F. Indicates the complement of the WD# output pin, which is latched on every rising
edge of the WD# output pin.

3 RDATA F/F. Indicates the complement of the latched RDATA# output pin.

2 WE F/F. Indicates the complement of the latched WE# output pin.
1-0 Reserved.
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9.3.3 Digital Output Register (DO Register) (Write base address + 2)

The Digital Output Register is a write-only register that controls drive motors, drive selection,
DRQ/IRQ enable, and FDC reset. All the bits in this register are cleared by the MR pin. The bit
definitions are as follows:

BIT 7 6 5 4 3 2 1 0
MOTOR | DMA&INT FDC
NAME RESERVED ENABLE A | ENABLE RESET DRIVE SELECT
DEFAULT 0 0 0 0 0 0 0 0
BIT DESCRIPTION

7-5 Reserved.

4 MOTOR ENABLE A. A logical 1 enables Motor A.

3 DMA & INT ENABLE. A logical 1 enables DRQ/IRQ.

2 FDC RESET. Floppy Disk Controller Reset. A logical 0 resets the FDC.

1-0 DRIVE SELECT.
Bits

10

0 0O: Select Drive A.
0 1: Select Drive B.
1 0: Select Drive C.
1 1: Select Drive D.

9.34 Tape Drive Register (TD Register) (Read base address + 3)

This register is used to assign a particular drive number to the tape drive support mode of the data
separator. This register also holds the media ID, drive type, and floppy boot drive information for the
floppy disk drive.

In normal floppy mode, this register only has bits 0 and 1, and the bit definitions are as follows:

BIT 7 6 5 4 3 2 1 0
NAME RESERVED Tape sel 1 | Tape sel 0
DEFAULT NA NA NA NA NA NA 0 0
BIT DESCRIPTION

7-2 RESERVED.
1 Tape sel 1.
0 Tape sel 0.

If the three-mode FDD function is enabled (EN3MODE = 1 in LDO CRFO, Bit 0), the bit definitions are
as follows:
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BIT 7 6 5 4 3 2 1 0
. . Floppy Floppy
. . Drive Drive Tape Sel Tape Sel
NAME Media ID1 | Media IDO Type ID1 Type IDO D?i?/:t1 D?i?/:to 1 0
DEFAULT 0 0 1 1 0 0 0 0
BIT DESCRIPTION
7 Media ID1. Read only. Reflects the value of LD0O, CRF1, bit 5.
6 Media ID0. Read only. Reflects the value of LD0O, CRF1, bit 4.
5 Drive Type ID1.
Reflect the bit in LDO, CRF2. Which bit is
- reflected depends on the last drive selected
4 Drive Type IDO. in the PO register.
3 Floppy Boot Drive 1. Reflects the value of LDO, CRF1, bit 7.
2 Floppy Boot Drive 0. Reflects the value of LDO, CRF1, bit 6.
1 Tape Sel 1.
Assign a logical drive number to the tape
drive. Drive 0 is not available as a tape
0 Tape Sel 0. drive and is reserved for the floppy disk
boot drive.
TAPE SEL 1 TAPE SEL 0 DRIVE SELECTED
0 0 None
0 1 1
1 0 2
1 1 3
9.3.5 Main Status Register (MS Register) (Read base address + 4)

The Main Status Register is used to control the flow of data between the microprocessor and the
controller. The bit definitions for this register are as follows:

BIT 7 6 5 4 3 2 1 0
Non-DMA FDD 3 FDD 2 FDD 1 FDD 0
NAME RQM DIO mode FDC Busy Busy Busy Busy Busy
DEFAULT 0 NA NA NA NA NA NA NA
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BIT DESCRIPTION

7 Request for Master (RQM). A high on this bit indicates Data Register is ready to send or
receive data to or from the processor.

6 DATA INPUT/OUTPUT (DIO). If DIO = HIGH, then the transfer is from Data Register to
the processor. If DIO = LOW, the transfer is from processor to Data Register.

5 Non-DMA mode. The FDC is in the non-DMA mode, this bit is set only during the
execution phase in non-DMA mode.

4 FDC Busy (CB). A read or write command is in the process when CB = HIGH.

3 FDD 3 Busy. (D3B = 1) FDD number 3 is in the SEEK mode.

2 FDD 2 Busy. (D2B = 1) FDD number 2 is in the SEEK mode.

1 FDD 1 Busy. (D1B = 1) FDD number 1 is in the SEEK mode.

0 FDD 0 Busy. (DOB = 1) FDD number 0 is in the SEEK mode.

9.3.6 Data Rate Register (DR Register) (Write base address + 4)

The Data Rate Register is used to set the transfer rate and write precompensation. However, in PC-
AT and PS/2 Model 30 and PS/2 modes, the data rate is controlled by the CC register, not by the DR
register. As a result, the real data rate is determined by the most recent write to either the DR or CC
register. The bit definitions for this register are as follows:

BIT 7 6 5 4 3 2 1 0
s/wW POWER
NAME RESET DOWN PRECOMP2 | PRECOMP1 | PRECOMPO | DRATE1 | DRATEO
DEFAULT 0 0 0 0 0 0 1 0
BIT DESCRIPTION
7 S/W RESET. The software reset bit.
6 POWER DOWN.
0: FDC in normal mode.
1: FDC in power-down mode.
5 0
4 PRECOMP 2.
Selects the value of write precompensation.
The following tables show the
3 PRECOMP 1. precompensation  values for  every
combination of these bits. Please see the
2 PRECOMP 0. tables below.

Publication Release Date: May 25, 2007
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BIT

DESCRIPTION

1 DRATE 1.

0 DRATE 0.

Select the data rate of the FDC and
reduced write-current control.

Bits
10

0 0: 500 KB/S (MFM), 250 KB/S (FM),
RWCH# = 1

0 1: 300 KB/S (MFM), 150 KB/S (FM),
RWCH# =0

1 0: 250 KB/S (MFM), 125 KB/S (FM),
RWC#=0

11: 1 MB/S (MFM), lllegal (FM), RWC# = 1

The 2 MB/S data rate for the tape drive is only supported by setting DRATE1 and DRATEO to 01, as
well as setting DRT1 and DRTO (CRF4 and CRF5 for logical device 0) to 10. Please see the functional
description of CRF4 or CRF5 and the data rate table for individual data-rate settings.

PRECOMP PRECOMPENSATION DELAY
2 10 250K - 1 Mbps 2 Mbps Tape drive
0 0O Default Delays Default Delays
0 0 1 41.67 ns 20.8 ns
0 10 83.34 ns 41.17 ns
0o 1 1 125.00 ns 62.5ns
100 166.67 ns 83.3 ns
1 0 1 208.33 ns 104.2 ns
110 250.00 ns 125.00 ns
1 1 1 0.00 ns (disabled) 0.00 ns (disabled)
DATA RATE DEFAULT PRECOMPENSATION DELAYS
250 KB/S 125 ns
300 KB/S 125 ns
500 KB/S 125 ns
1 MB/S 41.67ns
2 MB/S 20.8 ns
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FIFO Register (R/W base address + 5)

The FIFO register consists of four status registers in a stack, and only one register is presented to the
data bus at a time. The FIFO register stores data, commands, and parameters, and it provides disk-
drive status information. In addition, data bytes pass through the data register to program or obtain
results after a command. In the W83627UHG, this register is disabled after reset. The FIFO can
enable it and change its values through the configure command.

BIT 7 6 5 4 3 2 1 0
NAME IC Interrupt Code SE Seck Equﬁ)(;ent "I‘;:a":“;’t MO diead | ust, USO Drive Select
Check
Status Register 0 (STO0)
BIT DESCRIPTION
7-6 IC Interrupt Code.
Bits
76
0 0: Normal termination of the command.
0 1: Abnormal termination of the command.
1 0: Invalid command issue.
1 1: Abnormal termination because the ready signal from FDD changed state during
command execution.
5 SE (Seek End).
1: Seek end.
0: Seek error.
4 EC (Equipment Check).
1: When a fault signal is received from the FDD or the track.
0: Signal fails to occur after 77 step pulses.
0: No error.
3 NR (Not Ready).
1: Drive is not ready.
0: Drive is ready.
2 HD Head Address. (The current head address)
1: Head selected.
0: Head selected.
1-0 US 1, USO Drive Select.

Bits

10

0 0: Drive A selected.
0 1: Drive B selected.
1 0: Drive C selected.
1 1: Drive D selected.

Publication Release Date: May 25, 2007
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Status Register 1 (ST1)

BIT 7 6 5 4 3 2 1 0
NAME EN Not Used OE OR Not Used ND NW MAM
BIT DESCRIPTION
7 EN (End of Track). 1 will be written to this bit if the FDC tries to access a sector beyond
the final sector or a cylinder.
6 Not Used. This bit is always 0.
5 DE (Data Error). 1 will be written to this bit if the FDC detects a CRC error in either the ID
field or the data field.
4 OR (Over Run). 1 will be written to this bit if the FDC is not served by the host system
within a certain time interval during data transfer.
3 Not Used. This bit is always 0.
2 ND (No Data). 1 will be written to this bit if the specified sector cannot be found during
execution of a read, write or verity data.
1 NW (Not Writable). 1 will be written to this bit if a write protect signal is detected from the
diskette drive during execution of write data.
0 MAM (Missing Address Mark). 1 will be written to this bit if the FDC cannot detect the

data address mark or the data address mark has been deleted.

Status Register 2 (ST2)

BIT 7 6 5 4 3 2 1 0
NAME CcM DD wc SH SN BC MD
BIT DESCRIPTION
7 Not used. This bit is always 0.
6 CM (Control Mark).
1: During execution of the read data or scan command.
0: No error.
5 DD (Data error in the Data field).
1: If the FDC detects a CRC error in the data field.
0: No error.
4 WC (Wrong Cylinder).
1: Indicates wrong cylinder.
3 SH (Scan Equal Hit).
1: During execution of the Scan command, if the equal condition is satisfied.
0: No error.
2 SN (Scan Not Satisfied).

1: During execution of the Scan command.
0: No error.
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BIT DESCRIPTION
1 BC (Bad Cylinder).
1: Bad Cylinder.
0: No error.
0 MD (Missing Address Mark in Data Field).

1: If FDC cannot find a data address mark (or the address mark has been deleted) when
reading data from the media.

0: No error.

Status Register 3 (ST3)

BIT 7 6 5 4 3 2 1 0
NAME FT WP RY TO TS HD us1 uso
BIT DESCRIPTION

7 FT. Fault.

6 WP. Write protected.

5 RY. Ready.

4 TO. Track 0.

3 TS. Two-side.

2 HD. Head Address.

1 US1. Unit Select 1.

0 USO0. Unit Select 0.

9.3.8 Digital Input Register (DI Register) (Read base address + 7)
The Digital Input Register is an 8-bit, read-only register used for diagnostic purposes. In PC/XT or
PC/AT mode, only bit 7 is checked by the BIOS. When the register is read, bit 7 shows the

complement of DSKCHG#, while the other bits remain in tri-state. The bit definitions are as follows:

BIT 7 6 5 4 3 2 1 0
NAME DSKCHG RESERVED
DEFAULT 0 NA NA NA NA NA NA NA
BIT DESCRIPTION
7 DSKCHG.
6-0 RESERVED. Reserved for the hard disk controller. During a read of this register, these
bits are in tri-state.

Publication Release Date: May 25, 2007
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In PS/2 mode, the bit definitions are as follows:

BIT 7 6 5 4 3 2 1 0
HIGH
NAME DSKCHG DRATE1 | DRATEO DENS#
DEFAULT 0 1 1 1 1 1 0 1
BIT DESCRIPTION
7 DSKCHG. Indicates the complement of the DSKCHG# input.
6-3 Always 1 during a read.
2 DRATE 1.
Select the data rate of the FDC. See DR
register bits 1 and 0 (Data Rate Register
(DR Register) (Write base address + 4)) for
1 DRATE 0. how the settings correspond to individual
data rates.
0 HIGHDENS#.
0: 500 KB/S or 1 MB/S data rate (high-density FDD).
1: 250 KB/S or 300 KB/S data rate.

In PS/2 Model 30 mode, the bit definitions are as follows:

BIT 7 6 5 4 3 2 1 0
NAME DSKCHG# DMAEN | NOPREC | DRATE1 | DRATEO
DEFAULT 1 0 0 0 0 0 1 0
BIT DESCRIPTION
7 DSKCHG. Indicates the status of the DSKCHG# input.
6-4 Always 0 during a read.
3 DMAEN. Indicates the value of DO register, bit 3.
2 NOPREC. Indicates the value of the NOPREC bit in the CC REGISTER.
1 DRATE 1.
Select the data rate of the FDC. See DR
register bits 1 and 0 (Data Rate Register
(DR Register) (Write base address +4)) for
0 DRATE 0. how the settings correspond to individual
data rates.
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9.3.9 Configuration Control Register (CC Register) (Write base address + 7)

This register is used to control the data rate. In PC/AT and PS/2 mode, the bit definitions are as
follows:

BIT 7 6 5 4 3 2 1 0
NAME RESERVED DRATE1 DRATEO
DEFAULT NA NA NA NAN NA NA 1 0
BIT DESCRIPTION
7-2 RESERVED. Should be set to 0.
1 DRATE 1.

Select the data rate of the FDC. See DR
register bits 1 and 0 (Data Rate Register
(DR Register) (Write base address + 4) for
0 DRATE 0. how the settings correspond to individual
data rates.

In the PS/2 Model 30 mode, the bit definitions are as follows:

BIT 7 6 5 4 3 2 1 0
NAME RESERVED NOPREC | DRATE1 | DRATEO
DEFAULT NA NA NA NA NA 0 1 0
BIT DESCRIPTION

7-3 RESERVED. Should be set to 0.
2 NOPREC. Disables the precompensation function. This bit can be set by the software.
1 DRATE1.

Select the data rate of the FDC. See DR
register bits 1 and 0 (Data Rate Register
(DR Register) (Write base address + 4)) for
0 DRATEO. how the settings correspond to individual
data rates.

Publication Release Date: May 25, 2007
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10. UART PORT

10.1 Universal Asynchronous Receiver/Transmitter (UART A, B, C, D, E, F)

The UARTSs are used to convert parallel data into serial format for transmission and to convert serial
data into parallel format during reception. The serial data format is a start bit, followed by five to eight
data bits, a parity bit (if programmed) and one, one-and-a-half (five-bit format only) or two stop bits.
The UARTSs are capable of handling divisors of 1 to 65535 and producing a 16x clock for driving the
internal transmitter logic. Provisions are also included to use this 16x clock to drive the receiver logic.
The UARTSs also support the MIDI data rate. Furthermore, the UARTs also include a complete
modem control capability and 16-byte FIFOs for reception and transmission to reduce the number of
interrupts presented to the CPU.

10.2 Register Address

10.2.1 UART Control Register (UCR) (Read/Write)

The UART Control Register defines and controls the protocol for asynchronous data communications,
including data length, stop bit, parity, and baud rate selection.

BIT 7 6 5 4 3 2 1 0
NAME BDLAB SSE PBFE EPE PBE MSBE DLS1 DLSO
DEFAULT 0 0 0 0 0 0 0 0
BIT DESCRIPTION

7 BDLAB (Baud Rate Divisor Latch Access Bit). When this bit is set to logic 1, designers
can access the divisor (in 16-bit binary format) from the divisor latches of the baud-rate
generator during a read or write operation. When this bit is set to logic 0, the Receiver
Buffer Register, the Transmitter Buffer Register, and the Interrupt Control Register can be
accessed.

6 SSE (Set Silence Enable). A logic 1 forces the Serial Output (SOUT) to a silent state (a
logical 0). Only IRTX is affected by this bit; the transmitter is not affected.

5 PBFE (Parity Bit Fixed Enable). When PBE and PBFE of UCR are both set to logic 1,
(1) if EPE is logic 1, the parity bit is logical 0 when transmitting and checking;

(2) if EPE is logic 0, the parity bit is logical 1 when transmitting and checking.

4 EPE (Even Parity Enable). When PBE is set to logic 1, this bit counts the number of logic
1’s in the data word bits and determines the parity bit. When this bit is set to logic 1, the

parity bit is set to logic 1 if an even number of logic 1's are sent or checked. When the bit
is set to logic 0, the parity bit is logic 1, if an odd number of logic 1’s are sent or checked.

3 PBE (Parity Bit Enable). When this bit is set to logic 1, the transmitter inserts a stop bit
between the last data bit and the stop bit of the SOUT, and the receiver checks the parity
bit in the same position.

-110-





W83627UHG

-/ winbond ] 4

Continued
BIT DESCRIPTION
2 MSBE (Multiple Stop Bit Enable). Defines the number of stop bits in each serial
character that is transmitted or received.
(1) If MSBE is set to logic 0, one stop bit is sent and checked.
(2) If MSBE is set to logic 1 and the data length is 5 bits, one-and-a-half stop bits
are sent and checked.
(3) If MSBE is set to logic 1 and the data length is 6, 7, or 8 bits, two stop bits are
sent and checked.
1 DLS1 (Data Length Select Bit 1). Defines the number of data bits that are sent or
checked in each serial character.
0 DLSO0 (Data Length Select Bit 0). Defines the number of data bits that are sent or

checked in each serial character.

DLS1 DLSO0 DATA LENGTH
0 0 5 bits
0 1 6 bits
1 0 7 bits
1 1 8 bits

The following table identifies the remaining UART registers. Each one is described separately in the
following sections.

Publication Release Date: May 25, 2007
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Table 10-1 Register Summary for UART

W83627UHG

Bit Number
Register Address Base 0 1 2 3 4 5 6 7
+0 Receiver RBR RX Data RX Data RX Data RX Data RX Data RX Data RX Data RX Data
BDLAB =0 Buffer Bit 0 Bit 1 Bit 2 Bit 3 Bit 4 Bit 5 Bit 6 Bit 7
Register
(Read Only)
+0 Transmitter TBR TX Data TX Data TX Data TX Data TX Data TX Data TX Data TX Data
BDLAB =0 | Buffer Register Bit 0 Bit 1 Bit 2 Bit 3 Bit 4 Bit 5 Bit 6 Bit 7
(Write Only)
+1 Interrupt Control| ICR RBR Data TBR USR HSR 0 0 0 0
BDLAB =0 Register Ready Empty Interrupt Interrupt
Interrupt Interrupt Enable Enable
Enable Enable (EUSRI) (EHSRI)
(ERDRI) (ETBREI)
+2 Interrupt Status [ ISR "0" if Interrupt Interrupt Interrupt 0 0 FIFOs FIFOs
Register Interrupt Status Status Status Enabled Enabled
(Read Only) Pending Bit (0) Bit (1) Bit (2)** *x "
+2 UART FIFO UFR FIFO RCVR XMIT DMA Reserved Reversed RX RX
Control Enable FIFO FIFO Mode Interrupt Interrupt
Register Reset Reset Select Active Level | Active Level
(Write Only) (LSB) (MSB)
+3 UART Control | UCR Data Data Multiple Parity Even Parity Set Baudrate
Register Length Length Stop Bits Bit Parity Bit Fixed Silence Divisor
Select Select Enable Enable Enable Enable Enable Latch
Bit 0 Bit 1 (MSBE) (PBE) (EPE) PBFE) (SSE) Access Bit
(DLS0) (DLS1) (BDLAB)
+4 Handshake HCR Data Request Loopback IRQ Internal 0 0 0
Control Terminal to RI Enable Loopback
Register Ready Send Input Enable
(DTR) (RTS)
+5 UART Status USR | RBR Data Overrun Parity Bit No Stop Silent TBR TSR RX FIFO
Register Ready Error Error Bit Byte Empty Empty Error
(RDR) (OER) (PBER) Error Detected (TBRE) (TSRE) Indication
(NSER) (SBD) (RFEI) **
+6 Handshake HSR CTS DSR RI Falling DCD Clear Data Set Ring Data Carrier
Status Register Toggling Toggling Edge Toggling to Send Ready Indicator Detect
(TCTS) (TDSR) (FERI) (TDCD) (CTS) (DSR) (R1) (DCD)
+7 User Defined UDR Bit 0 Bit 1 Bit 2 Bit 3 Bit 4 Bit 5 Bit 6 Bit 7
Register
+0 Baudrate BLL Bit 0 Bit 1 Bit 2 Bit 3 Bit 4 Bit 5 Bit 6 Bit 7
BDLAB = 1 | Divisor Latch
Low
+1 Baudrate BHL Bit 8 Bit 9 Bit 10 Bit 11 Bit 12 Bit 13 Bit 14 Bit 15
BDLAB = 1 | Divisor Latch
High

*: Bit 0 is the least significant bit. The least significant bit is the first bit serially transmitted or received.

**: These bits are always 0 in 16450 Mode.
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UART Status Register (USR) (Read/Write)

This 8-bit register provides information about the status of data transfer during communication.

BIT

7 6 5 4 3 2 1 0

NAME

RF EI TSRE TBRE SBD NSER PBER OER PDR

DEFAULT 0 1 1 0 0 0 0 0

BIT

DESCRIPTION

RF El (RX FIFO Error Indication). In 16450 mode, this bit is always set to logical 0. in
16550 mode, this bit is set to logical 1 when there is at least one parity-bit error and no
stopObit error or silent-byte detected in the FIFO. In 16550 mode, this bit is cleared to
logical 0 by reading from the USR if there are no remaining errors left in the FIFO.

TSRE (Transmitter Shift Register Empty). In 16450 mode, this bit is set to logical 1
when TBR and TSR are both empty. In 16550 mode, it is set to logical 1 when the
transmit FIFO and TSR are both empty. Otherwise, this bit is set to logical 0.

TBRE (Transmitter Buffer Register Empty). In 16450 mode, when a data character is
transferred from TBR to TSR, this bit is set to logical 1. If ETREI of ICR is high, and
interrupt is generated to notify the CPU to write next data. In 16550 mode, this bit is set to
logical 1 when the transmit FIFO is empty. It is set to logical 0 when the CPU writes data
into TBR or the FIFO.

SBD (Silent Byte Detected). This bit is set to logical 1 to indicate that received data are
kept in silent state for the time it takes to receive a full word, which includes the start bit,
data bits, parity bit, and stop bits. In 16550 mode, it indicates the same condition for the
data on the top of the FIFO. When the CPU reads USR, it sets this bit to logical 0.

NSER (No Stop Bit Error). This bit is set to logical 1 to indicate that the received data
have no stop bit. In 16550 mode, it indicates the same condition for the data on the top of
the FIFO. When the CPU reads USR, it sets this bit to logical 0.

PBER (Parity Bit Error). This bit is set to logical 1 to indicate that the received data has
the wrong parity bit. In 16550 mode, it indicates the same condition for the data on the top
of the FIFO. When the CPU reads USR, it sets this bit to logical 0.

OER (Overrun Error). This bit is set to logical 1 to indicate that the received data have
been overwritten by the next received data before they were read by the CPU. In 16550
mode, it indicates the same condition, instead of FIFO full. When the CPU reads USR, it
sets this bit to logical 0.

RDR (RBR Data Ready). This bit is set to logical 1 to indicate that the received data are
ready to be read by the CPU in the RBR or FIFO. When no data are left in the RBR or
FIFO, the bit is set to logical 0.

Publication Release Date: May 25, 2007
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Handshake Control Register (HCR) (Read/Write)

This register controls pins used with handshaking peripherals such as modems and also controls the
diagnostic mode of the UART.

BIT 7 6 5 4 3 2 1 0
INTERNAL
IRQ LOOPBACK
NAME LOOPBACK RTS DTR
ENABLE ENABLE RIINPUT
DEFAULT 0 0 0 0 0 0 0 0
BIT DESCRIPTION

7 0

6 0

5 0

4 Internal Loopback Enable. When this bit is set to logic 1, the UART enters diagnostic
mode, as follows:
(1) SOUT is forced to logic 1, and SIN is isolated from the communication link.
(2) The modem output pins are set to their inactive state.
(3) The modem input pins are isolated from the communication link and connect internally
as DTR (bit 0 of HCR) -»DSR#, RTS ( bit 1 of HCR) -»CTS#, Loopback RI input ( bit 2 of
HCR) — RI# and IRQ enable ( bit 3 of HCR) -»DCD#.
Aside from the above connections, the UART operates normally. This method allows the
CPU to test the UART in a convenient way.

3 IRQ Enable. The UART interrupt output is enabled by setting this bit to logic 1. In
diagnostic mode, this bit is internally connected to the modem control input DCD#.

2 Loopback RI Input. This bit is only used in the diagnostic mode. In diagnostic mode, this
bit is internally connected to the modem control input RI#.

1 RTS (Request to Send). This bit controls the RTS# output. The value of this bit is
inverted and output to RTS#.

0 DTR (Data Terminal Ready). This bit controls the DTR# output. The value of this bit is
inverted and output to DTR#.

10.2.4 Handshake Status Register (HSR) (Read/Write)

This register reflects the current state of four input pins used with handshake peripherals such as
modems and records changes on these pins.

BIT 7 6 5 4 3 2 1 0
NAME DCD RI DSR CTS TDCD FERI TDSR TCTS
DEFAULT NA NA NA NA NA NA NA NA
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BIT DESCRIPTION
7 DCD (Data Carrier Detect). This bit is the inverse of the DCD# input and is equivalent to
bit 3 of HCR in Loopback mode.
6 RI (Ring Indicator). This bit is the inverse of the RI# input and is equivalent to bit 2 of
HCR in Loopback mode.
5 DSR (Data Set Ready). This bit is the inverse of the DSR# input and is equivalent to bit 0
of HCR in Loopback mode.
4 CTS (Clear to Send). This bit is the inverse of the CTS# input and is equivalent to bit 1 of
HCR in Loopback mode.
3 TDCD (DCD# Toggling). This bit indicates that the state of the DCD# pin has changed
after HSR is read by the CPU.
2 FERI (RI Falling Edge). This bit indicates that the RI# pin has changed from low to high
after HSR is read by the CPU.
1 TDSR (DSR# Toggling). This bit indicates that the state of the DSR# pin has changed
after HSR is read by the CPU.
0 TCTS (CTS# Toggling). This bit indicates that the state of the CTS# pin has changed
after HSR is read by the CPU.
10.2.5 This register is used to control the FIFO functions of the UART
BIT 7 6 5 4 3 2 1 0
DMA RECEIVER
TRANSMITTER FIFO
NAME MSB LSB RESERVED MODE FIFO
seLecT | FIFORESET RESET ENABLE
DEFAULT 0 0 NA NA 0 0 0 0
BIT DESCRIPTION
4 MSB (RX Interrupt Active Level). These two bits are used to set the active
level of the receiver FIFO interrupt. The
- active level is the number of bytes that
6 LSB (RX Interrupt Active Level). must be in the receiver FIFO to generate
an interrupt.
5-4 RESERVED.
3 DMS MODE SELECT. When this bit is set to logic 1, DMA mode changes from mode 0 to
mode 1 if UFR bit 0 = 1.
2 TRANSMITTER FIFO RESET. Setting this bit to logic 1 resets the TX FIFO counter logic
to its initial state. This bit is automatically cleared afterwards.
1 RECEIVER FIFO RESET. Setting this bit to logic 1 resets the RX FIFO counter logic to its
initial state. This bit is automatically cleared afterwards.
0 FIFO ENABLE. This bit enables 16550 (FIFO) mode. This bit should be set to logic 1
before other UFR bits are programmed.

Publication Release Date: May 25, 2007
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BIT7 BIT 6 RX FIFO INTERRUPT ACTIVE LEVEL (BYTES)
0 0 01
0 1 04
1 0 08
1 1 14

10.2.6 Interrupt Status Register (ISR) (Read only)
This register reflects the UART interrupt status.

BIT 7 6 5 4 3 2 1 0
INTERRUPT | INTERRUPT | INTERRUPT 0IF
NAME FIFOS ENABLED STATUS STATUS STATUS INTERRUPT
BIT 2 BIT 1 BIT 0 PENDING
DEFAULT 0 0 0 0 0 0 0 1

BIT DESCRIPTION
7-6 FIFOS ENABLED. Set to logical 1 when UFR, bit 0 = 1.

5 0

4 0

3 INTERRUPT STATUS BIT 2. In 16450 mode, this bit is logical 0. In 16550 mode, bits 3
and 2 are set to logical 1 when a time-out interrupt is pending. Please see the table
below.

2 INTERRUPT STATUS BIT 1.
These two bits identify the priority level of

the pending interrupt, as shown in the table
1 INTERRUPT STATUS BIT 0. below.

0 0 IF INTERRUPT PENDING. This bit is logic 1 if there is no interrupt pending. If one of
the interrupt sources has occurred, this bit is set to logical 0.

ISR INTERRUPT SET AND FUNCTION

Bit | Bit | Bit | Bit | Interrupt Interrupt Type Interrupt Source Clear Interrupt

3 2 1 0 priority

0 0 0 1 - - No Interrupt pending -

1 1 0 | First UART Receive 1.0ER=1 2.PBER =1 Read USR
Status 3.NSER=1 4.SBD =1
0 1 0 0 | Second RBR Data Ready 1. RBR data ready 1. Read RBR
2. FIFO interrupt active level 2. Read RBR until FIFO
reached data under active level
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Continued

ISR INTERRUPT SET AND FUNCTION

Bit | Bit | Bit | Bit | Interrupt Interrupt Type Interrupt Source Clear Interrupt
3 2 1 0 priority

1 1 0 0 | Second FIFO Data Timeout Data present in RX FIFO for 4 Read RBR
characters period of time since last
access of RX FIFO.

0 0 1 0 | Third TBR Empty TBR empty 1. Write data into TBR
2. Read ISR (if priority is
third)
0 0 0 0 | Fourth Handshake status 1. TCTS=1 2.TDSR=1 Read HSR

3.FERI=1 4.TDCD =1

** Bit 3 of ISR is enabled when bit 0 of UFR is logical 1.

10.2.7 Interrupt Control Register (ICR) (Read/Write)

This 8-bit register enables and disables the five types of controller interrupts separately. A selected
interrupt can be enabled by setting the appropriate bit to logical 1. The interrupt system can be totally
disabled by setting bits 0 through 3 to logical 0.

BIT 7 6 5 4 3 2 1 0

NAME EHSRI EUSRI ETBREI ERDRI
DEFAULT 0 0 0 0 0 0 0 0

BIT DESCRIPTION

7 0

6 0

5 0

4 0

3 EHSRI (Handshake Status Interrupt Enable). Set this bit to logical 1 to enable the

handshake status register interrupt.

2 EUSRI (UART Receive Status Interrupt Enable). Set this bit to logical 1 to enable the
UART status register interrupt.

1 ETBREI (TBR Empty Interrupt Enable). Set this bit to logical 1 to enable the TBR empty
interrupt.

0 ERDRI (RBR Data Ready Interrupt Enable). Set this bit to logical 1 to enable the RBR
data ready interrupt.

Publication Release Date: May 25, 2007
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11. PARALLEL PORT

11.1 Printer Interface Logic

The W83627UHG parallel port can be attached to devices that accept eight bits of parallel data at
standard TTL level. The W83627UHG supports the IBM XT/AT compatible parallel port (SPP), the bi-
directional parallel port (BPP), the Enhanced Parallel Port (EPP), and the Extended Capabilities
Parallel Port (ECP).

The following tables show the pin definitions for different modes of the parallel port.

Table 11-1 Pin Descriptions for SPP, EPP, and ECP Modes

HOST PIN NUMBER PIN ATTRIBUTE SPP EPP ECP
CONNECTOR OF W83627UHG

1 36 (0] Nstb nWrite nSTB, HostCIk?
2-9 31-26, 24-23 110 PD<7:0> PD<7:0> PD<7:0>

10 22 I nACK Intr nACK, PeriphCIk?
11 21 | BUSY nWait BUSY, PeriphAck?
12 19 | PE PE PEerror, nAckReverse®
13 18 I SLCT Select SLCT, Xflag®

14 35 o Nafd nDStrb nAFD, HostAck®

15 34 | nERR nError nFault’, nPerithequest2
16 33 o Ninit ninit nINIT", nReverseRqst?
17 32 o nSLIN nAStrb nSLIN', ECPMode®

Notes:

n<name > : Active Low

1. Compatible Mode

2. High Speed Mode

3. For more information, refer to the IEEE 1284 standard.

11.2 Enhanced Parallel Port (EPP)

The following table lists the registers used in the EPP mode, and identifies the bit map of the parallel
port and EPP registers. Some registers are also used in other modes.

Table 11-2 EPP Register Addresses

A2 A1 A0 REGISTER NOTE
0 0 0 Data pot (R/W) 1

0 0 1 Printer status buffer (Read) 1

0 1 0 Printer control latch (Write) 1

0 1 0 Printer control swapper (Read) 1

0 1 1 EPP address port (R/W) 2
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EPP Register Addresses, continued

1 0 0 EPP data port 0 (R/W) 2
1 0 1 EPP data port 1 (R/W) 2
1 1 0 EPP data port 2 (R/W) 2
1 1 1 EPP data port 2 (R/W) 2
Notes:
1. These registers are available in all modes.
2. These registers are available only in EPP mode.
Table 11-3 Address and Bit Map for SPP and EPP Modes
REGISTER 7 6 5 4 3 2 1 0
Data Port (R/W) PD7 PD6 PD5 PD4 PD3 PD2 PD1 PDO
Status Buffer (Read) BUSY# ACK# | PE SLCT ERROR# 1 1 TMOUT
Control Swapper (Read) 1 1 1 IRQEN SLIN INIT# AUTOFD# STROBE#
Control Latch (Write) 1 1 DIR IRQ SLIN INIT# AUTOFD# STROBE#
EPP Address Port (R/W) PD7 PD6 PD5 PD4 PD3 PD2 PD1 PDO
EPP Data Port 0 (R/W) PD7 PD6 PD5 PD4 PD3 PD2 PD1 PDO
EPP Data Port 1 (R/W) PD7 PD6 PD5 PD4 PD3 PD2 PD1 PDO
EPP Data Port 2 (R/W) PD7 PD6 PD5 PD4 PD3 PD2 PDA1 PDO
EPP Data Port 3 (R/W) PD7 PD6 PD5 PD4 PD3 PD2 PD1 PDO

Each register (or pair of registers, in some cases) is discussed below.

11.21 Data Port (Data Swapper)
The CPU reads the contents of the printer's data latch by reading the data port.

11.2.2 Printer Status Buffer
The CPU reads the printer status by reading the printer status buffer. The bit definitions are as follows:

BIT 7 6 5 4 3 2 1 0
NAME BUSY# ACK# PE SLCT ERROR# TMOUT
DEFAULT NA NA NA NA NA 1 1 0

Publication Release Date: May 25, 2007
-119- Revision 1.0





W83627UHG
'/ winbond /] 4

BIT DESCRIPTION

7 BUSY#. This signal is active during data entry, when the printer is off-line during printing,
when the print head is changing position, or during an error state. When this signal is
active, the printer is busy and cannot accept data.

6 ACK#. This bit represents the current state of the printer's ACK# signal. A logical 0
means the printer has received a character and is ready to accept another. Normally, this
signal is active for approximately 5 us before BUSY# stops.

PE. A logical 1 means the printer has detected the end of paper.

SLCT. A logical 1 means the printer is selected.

ERROR#. A logical 0 means the printer has encountered an error condition.
1

1

TMOUT. This bit is only valid in EPP mode. A logical 1 indicates that a 10-us time-out has
occurred on the EPP bus; a logical 0 means hat no time-out error has occurred. Writing a
logical 1 to this bit clears the time-out status bit; writing a logical 0 has no effect.

O[=IN|W|A~|[O

11.2.3 Printer Control Latch and Printer Control Swapper

The CPU reads the contents of the printer control latch by reading the printer control swapper. The bit
definitions are as follows:

BIT 7 6 5 4 3 2 1 0
NAME DIR IRQ ENABLE SLCTIN INIT# AUTO FD STROBE
DEFAULT 1 1 NA 0 NA NA NA NA
BIT DESCRIPTION

7-6 These two bits are always read as logical 1 and can be written.

5 DIR (Direction Control Bit). When this bit is logical 1, the parallel port is in the input mode
(read). When it is logical 0, the parallel port is in the output mode (write). This bit can be
read and written. In SPP mode, this bit is invalid and fixed at zero.

4 IRQ ENABLE. A logical 1 allows an interrupt to occur when ACK# changes from low to
high.

3 SLCT IN. a logical 1 selects the printer.

2 INIT#. A logical 0 starts the printer (50 microsecond pulse, minimum).

1 AUTO FD. A logical 1 causes the printer to line-feed after a line is printed.

0 STROBE. A logical 1 generates an active-high pulse for a minimum of 0.5 us to clock

data into the printer. Valid data must be presented for a minimum of 0.5 us before and
after the strobe pulse.
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11.24 EPP Address Port
The address port is available only in EPP mode. Bit definitions are as follows:

BIT 7 6 5 4 3 2 1 0
NAME PD7 PD6 PD5 PD4 PD3 PD2 PD1 PDO

The contents of DB0-DB7 are buffered (non-inverting) and output to ports PD0-PD7 during a write
operation. The leading edge of IOW# causes an EPP address write cycle to be performed, and the
trailing edge of IOW# latches the data for the duration of the EPP write cycle.

PDO0-PD7 ports are read during a read operation. The leading edge of IOR# causes an EPP address
read cycle to be performed and the data to be output to the host CPU.

11.2.5 EPP Data Port 0-3

These four registers are available only in EPP mode. The bit definitions for each data port are the
same and as follows:

BIT 7 6 5 4 3 2 1 0
NAME PD7 PD6 PD5 PD4 PD3 PD2 PD1 PDO

When any EPP data port is accessed, the contents of DB0O-DB7 are buffered (non-inverting) and
output to ports PDO-PD7 during a write operation. The leading edge of IOW# causes an EPP data
write cycle to be performed and the trailing edge of IOW# latches the data for the duration of the EPP
write cycle.

During a read operation, ports PD0O-PD7 are read, and the leading edge of IOR# causes an EPP read
cycle to be performed and the data to be output to the host CPU.

Publication Release Date: May 25, 2007
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11.2.6 EPP Pin Descriptions

EPP NAME TYPE EPP DESCRIPTION

NWrite 0] Denotes read or write operation for address or data.

PD<7:0> I/0 Bi-directional EPP address and data bus.

Intr I Used by peripheral devices to interrupt the host.

NWait | !na_ctivated to acknoyvle(_jge that data transfer is complete. Activated to
indicate that the device is ready for the next transfer.

PE I Paper end; same as SPP mode.

Select I Printer-select status; same as SPP mode.

NDStrb 0] This signal is active low. It denotes a data read or write operation.

Nerror I Error; same as SPP mode.

Ninits o This signal is active low. When it is active, the EPP device is reset to its

initial operating mode.

NAStrb 0] This signal is active low. It denotes an address read or write operation.

11.2.7 EPP Operation

When EPP mode is selected, the PDx bus is in standard or bi-directional mode when no EPP read,
write, or address cycle is being executed. In this situation, all output signals are set by the SPP
Control Port and the direction is controlled by DIR of the Control Port.

A watchdog timer is required to prevent system lockup. The timer indicates that more than 10 uS have
elapsed from the start of the EPP cycle to the time WAIT# is deasserted. The current EPP cycle is
aborted when a time-out occurs. The time-out condition is indicated in status bit 0.

The EPP operates on a two-phase cycle. First, the host selects the register within the device for
subsequent operations. Second, the host performs a series of read and/or write byte operations to the
selected register. Four operations are supported on the EPP: Address Write, Data Write, Address
Read, and Data Read. All operations on the EPP device are performed asynchronously.

11.2.7.1 EPP Version 1.9 Operation
The EPP read/write operation can be completed under the following conditions:

a. If nWait is active low, the read cycle (nWrite inactive high, nDStrb/nAStrb active low) or write cycle
(nWrite active low, nDStrb/nAStrb active low) starts, proceeds normally, and is completed when nWait
goes inactive high.

b. If nWait is inactive high, the read/write cycle cannot start. It must wait until nWait changes to active
low, at which time it starts is as described above.
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11.2.7.2 EPP Version 1.7 Operation

The EPP read/write cycle can start without checking whether nWait is active or inactive. Once the
read/write cycle starts, however, it does not finish until nWait changes from active low to inactive high.

11.3 Extended Capabilities Parallel (ECP) Port

This port is software- and hardware-compatible with existing parallel ports, so the W83627UHG
parallel port may be used in standard printer mode if ECP is not required. It provides an automatic
high burst-bandwidth channel that supports DMA for ECP in both the forward (host-to-peripheral) and
reverse (peripheral-to-host) directions.

Small FIFOs are used in both forward and reverse directions to improve the maximum bandwidth
requirement. The size of the FIFO is 16 bytes. The ECP port supports an automatic handshake for the
standard parallel port to improve compatibility mode transfer speed.

The ECP port hardware supports run-length-encoded (RLE) decompression.

Compression is accomplished by counting identical bytes and transmitting an RLE byte that indicates
how many times the next byte is to be repeated. RLE compression is required; the hardware support
is optional.

For more information about the ECP Protocol, refer to the Extended Capabilities Port Protocol and ISA
Interface Standard.

The W83627UHG ECP supports the following modes.

Table 11-4 ECP Mode Description

MODE DESCRIPTION

000 SPP mode
001 PS/2 Parallel Port mode

010 Parallel Port Data FIFO mode

011 ECP Parallel Port mode

100 EPP mode (If this option is enabled in the CRFOh to select ECP/EPP mode)
101 Reserved

110 Test mode

111 Configuration mode

The mode selection bits are bits 7-5 of the Extended Control Register.
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11.3.1 ECP Register and Bit Map

The next two tables list the registers used in ECP mode and provide a bit map of the parallel port and
ECP registers.

Table 11-5 ECP Register Addresses

NAME ADDRESS /0 ECP MODES FUNCTION
data Base+000h R/W 000-001 Data Register
ecpAFifo Base+000h R/W 011 ECP FIFO (Address)
dsr Base+001h R All Status Register
der Base+002h R/W All Control Register
cFifo Base+400h R/W 010 Parallel Port Data FIFO
ecpDFifo Base+400h R/W 011 ECP FIFO (DATA)
tFifo Base+400h R/W 110 Test FIFO
cnfgA Base+400h R 111 Configuration Register A
cnfgB Base+401h R/W 111 Configuration Register B
ecr Base+402h R/W All Extended Control Register

Note: The base addresses are specified by CR60 and 61, which are determined by configuration register or hardware setting.

Table 11-6 Bit Map of the ECP Registers

D7 D6 D5 D4 D3 D2 D1 DO NOTE

Data PD7 PD6 PD5 PD4 PD3 PD2 PD1 PDO
ecpAFifo Addr/RLE | Address or RLE field 5
Dsr nBusy nAck PError Select nFault 1 1 1 1
Dcr 1 1 Directio ackintEn Selectln ninit Autofd | strobe 1
cFifo Parallel Port Data FIFO 2
ecpFifo ECP Data FIFO 2
tFifo Test FIFO 2
cnfgA 0 0 0 1 0 0 0 0
cnng compress intrValue 1 1 1 1 1 1
Ecr MODE nErrintrEn dmaEn servicelntr full empty

Notes:

1. These registers are available in all modes.
2. All FIFOs use one common 16-byte FIFO.

Each register (or pair of registers, in some cases) is discussed below.
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11.3.2 Data and ecpAFifo Port
Modes 000 (SPP) and 001 (PS/2) (Data Port)

During a write operation, the Data Register latches the contents of the data bus on the rising edge of
the input, and the contents of this register are output to PDO-PD7. During a read operation, ports PDO-
PD7 are read and output to the host. The bit definitions are as follows:

BIT 7 6 5 4 3 2 1 0
NAME PD7 PD6 PD5 PD4 PD3 PD2 PD1 PDO

Mode 011 (ECP FIFO-Address/RLE)

A data byte written to this address is placed in the FIFO and tagged as an ECP Address/RLE. The
hardware at the ECP port transmits this byte to the peripheral automatically. This operation is defined
only for the forward direction. The bit definitions are as follows:

BIT 7 6 5 4 3 2 1 0
NAME Address/RLE Address or RLE

11.3.3 Device Status Register (DSR)

These bits are logical 0 during a read of the Printer Status Register. The bits of this status register are
defined as follows:

BIT 7 6 5 4 3 2 1 0
NAME nBusy nAck PError Select nFault 1 1
BIT DESCRIPTION

7 nBusy. This bit reflects the complement of the Busy input.

6 nAck. This bit reflects the nAck input.

5 PError. This bit reflects the PError input.

4 Select. This bit reflects the Select input.

3 nFault. This bit reflects the nFault input.
2-0 These three bits are not implemented and are always logical 1 during a read.

11.3.4 Device Control Register (DCR)
The bit definitions are as follows:

BIT 7 6 5 4 3 2 1 0
NAME Director ackinEn Selectin ninit Autofd Strobe
DEFAULT 1 1 NA NA NA NA NA NA

Publication Release Date: May 25, 2007
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BIT DESCRIPTION

7-6 These two bits are always read as logical 1 and cannot be written.

Director. If the mode is 000 or 010, this bit has no effect and the direction is always out.
In other modes,

5 0: The parallel port is in the output mode.
1: The parallel port is in the input mode.
4 ackinEn (Interrupt Request Enable). When this bit is set to logical 1, it enables interrupt

requests from the parallel port to the CPU on the low-to-high transition on ACK#.

SelectIn. This bit is inverted and output to the SLIN# output.
3 0: The printer is not selected.
1: The printer is selected.

2 ninit. This bit is output to the INIT# output.
1 Autofd. This bit is inverted and output to the AFD# output.

0 Strobe. This bit is inverted and output to the STB# output.

11.3.5 CFIFO (Parallel Port Data FIFO) Mode = 010

This mode is defined only for the forward direction. Bytes written or DMAed to this FIFO are
transmitted by a hardware handshake to the peripheral using the standard parallel port protocol.
Transfers to the FIFO are byte-aligned.

11.3.6 ECPDFIFO (ECP Data FIFO) Mode = 011

When the direction bit is 0, bytes written or DMAed to this FIFO are transmitted by a hardware
handshake to the peripheral using the ECP parallel port protocol. Transfers to the FIFO are byte-
aligned.

When the direction bit is 1, data bytes from the peripheral are read via automatic hardware handshake
from ECP into this FIFO. Reads or DMAs from the FIFO return bytes of ECP data to the system.

11.3.7 TFIFO (Test FIFO Mode) Mode = 110

Data bytes may be read, written, or DMAed to or from the system to this FIFO in any direction. Data in
the tFIFO is not transmitted to the parallel port lines. However, data in the tFIFO may be displayed on
the parallel port data lines.

11.3.8 CNFGA (Configuration Register A) Mode = 111

This register is a read-only register. When it is read, 10H is returned. This indicates that this is an 8-bit
implementation.
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11.3.9 CNFGB (Configuration Register B) Mode = 111
The bit definitions are as follows:

BIT 7 6 5 4 3 2 1 0

NAME COMPRESS | intrVALUE | IRQx2 IRQx1 IRQx0
DEFAULT 0 0 0 0 0 1 1 1

BIT DESCRIPTION

7 Compress. This bit is read-only. It is logical 0 during a read, which means that this chip

does not support hardware RLE compression.
6 intrValue. Returns the value on the ISA IRQ line to determine possible conflicts.
5 IRQx2.

Reflects the IRQ resource assigned for ECP port.

cnfgB[5:3] IRQ resource

000 Reflects other IRQ resources selected by PnP
4 IRQxA1. register (default)

001 IRQ7

010 IRQ9

011 IRQ10

100 IRQ11
3 IRQXO. 101 IRQ14

110 IRQ15

111 IRQ5

2-0 These three bits are logical 1 during a read and can be written.

11.3.10 ECR (Extended Control Register) Mode = all
This register controls the extended ECP parallel port functions. The bit definitions are follows:

BIT 7 6 5 4 3 2 1 0
NAME MODE MODE MODE nErrintrEn dmaEn Serviceintr Full Empty
DEFAULT 0 0 0 1 0 1 0 1
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BIT DESCRIPTION
7-5 Mode. Read/Write. These bits select the mode.

000 Standard Parallel Port (SPP) mode. The FIFO is reset in this mode.

001 PS/2 Parallel Port mode. This is the same as SPP mode except that
direction may be used to tri-state the data lines. Furthermore, reading the
data register returns the value on the data lines, not the value in the data
register.

010 Parallel Port FIFO mode. This is the same as SPP mode except that bytes
are written or DMAed to the FIFO. FIFO data are automatically transmitted
using the standard parallel port protocol. This mode is useful only when
direction is 0.

011 ECP Parallel Port Mode. When the direction is 0 (forward direction), bytes
placed into the ecpDFifo and bytes written to the ecpAFifo are placed in a
single FIFO and automatically transmitted to the peripheral using the ECP
Protocol. When the direction is 1 (reverse direction), bytes are moved from
the ECP parallel port and packed into bytes in the ecpDFifo.

100 EPP Mode. EPP mode is activated if the EPP mode is selected.

101 Reserved.

110 Test Mode. The FIFO may be written and read in this mode, but the data is
not transmitted on the parallel port.

111 Configuration Mode. The confgA and confgB registers are accessible at
0x400 and 0x401 in this mode.

4 nErrintrEn. Read/Write (Valid only in ECP Mode)
0: Enables the interrupt generated on the falling edge of nFault. This prevents interrupts
from being lost in the time between the read of the ECR and the write of the ECR.
1: Disables the interrupt generated on the asserting edge of nFault.
3 dmaEn. Read/Write.
0: Disable DMA unconditionally.
1: Enable DMA.
2 servicelntr. Read/Write.

0: Enable one of the following cases of interrupts. When one of the serviced interrupts
occurs, this bit is set to logical 1 by the hardware. This bit must be reset to logical 0 to
re-enable the interrupts.

(a) dmaEn = 1: During DMA, this bit is set to logical 1 when terminal count is reached.

(b) dmaEn = 0, direction = 0: This bit is set to logical 1 whenever there are writelntr
threshold or more bytes free in the FIFO.

(c) dmaEn = 0, direction = 1: This bit is set to logical 1 whenever there are readintr
threshold or more valid bytes to be read from the FIFO.

1: Disable DMA and all of the service interrupts. Writing a logical 1 to this bit does not

cause an interrupt.
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BIT

DESCRIPTION

1 Full. Read Only.
0: The FIFO has at least one free byte.
1: The FIFO is completely full; it cannot accept another byte.

0 Empty. Read Only.
0: The FIFO contains at least one byte of data.
1: The FIFO is completely empty.

11.3.11

ECP Pin Descriptions

NAME

TYPE

DESCRIPTION

NStrobe (HostCIk)

0]

This pin loads data or address into the slave on its asserting edge
during write operations. This signal handshakes with Busy.

PD<7:0>

I/O

These signals contain address, data or RLE data.

nAck (PeriphClk)

This signal indicates valid data driven by the peripheral when
asserted. This signal handshakes with nAutoFd in reverse.

Busy (PeriphAck)

This signal deasserts to indicate that the peripheral can accept
data. In the reverse direction, it indicates whether the data lines
contain ECP command information or data. Normal data are
transferred when Busy (PeriphAck) is high, and an 8-bit command
is transferred when it is low.

PError (nAckReverse)

This signal is used to acknowledge a change in the direction of the
transfer (asserted = forward). The peripheral drives this signal low
to acknowledge nReverseRequest. The host relies upon
nAckReverse to determine when it is permitted to drive the data
bus.

Select (Xflag)

Indicates printer on-line.

NautoFd (HostAck)

Requests a byte of data from the peripheral when it is asserted. In
the forward direction, this signal indicates whether the data lines
contain ECP address or data. Normal data are transferred when
nAutoFd (HostAck) is high, and an 8-bit command is transferred
when it is low.

nFault
(nPeriphReugest)

Generates an error interrupt when it is asserted. This signal is valid
only in the forward direction. The peripheral is permitted (but not
required) to drive this pin low to request a reverse transfer during
ECP mode.

ninit
(nReverseRequest)

This signal sets the transfer direction (asserted = reverse,
deasserted = forward). This pin is driven low to place the channel
in the reverse direction.

nSelectin (ECPMode)

This signal is always deasserted in ECP mode.
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11.3.12 ECP Operation

The host must negotiate on the parallel port to determine if the peripheral supports the ECP protocol
before ECP operation. After negotiation, it is necessary to initialize some of the port bits.

(a) Set direction = 0, enabling the drivers.

(b) Set strobe = 0, causing the nStrobe signal to default to the deasserted state.
(c) Set autoFd = 0, causing the nAutoFd signal to default to the deasserted state.
(d) Set mode = 011 (ECP Mode)

ECP address/RLE bytes or data bytes may be sent automatically by writing the ecpAFifo or ecpDFifo,
respectively.

11.3.12.1 Mode Switching

The software must handle P1284 negotiation and all operations prior to a data transfer in SPP or PS/2
modes (000 or 001). The hardware provides an automatic control line handshake, moving data
between the FIFO and the ECP port, only in the data transfer phase (mode 011 or 010).

If the port is in mode 000 or 001, it may switch to any other mode. If the port is not in mode 000 or 001,
it can only be switched into mode 000 or 001. The direction can only be changed in mode 001.

In extended forward mode, the software should wait for the FIFO to be empty before switching back to
mode 000 or 001. In ECP reverse mode, the software should wait for all the data to be read from the
FIFO before changing back to mode 000 or 001.

11.3.12.2 Command/Data

ECP mode allows the transfer of normal 8-bit data or 8-bit commands. In the forward direction, normal
data are transferred when HostAck is high, and an 8-bit command is transferred when HostAck is low.
The most significant bits of the command indicate whether it is a run-length count (for compression) or
a channel address.

In the reverse direction, normal data are transferred when PeriphAck is high, and an 8-bit command is
transferred when PeriphAck is low. The most significant bit of the command is always zero.

11.3.12.3 Data Compression

The W83627UHG hardware supports RLE decompression and can transfer compressed data to a
peripheral. Odd (RLE) compression is not supported in the hardware, however. In order to transfer
data in ECP mode, the compression count is written to ecpAFifo and the data byte is written to
ecpDFifo.

11.3.12.4 FIFO Operation

The FIFO threshold is set in CR5. All data transferred to or from the parallel port can proceed in DMA
or Programmed I/O (non-DMA) mode, as indicated by the selected mode. The FIFO is used in Parallel
Port FIFO mode or ECP Parallel Port Mode. After a reset, the FIFO is disabled.
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11.3.13 DMA Transfers

DMA transfers are always to or from the ecpDFifo, tFifo, or CFifo. DMA uses the standard PC DMA
services. The ECP requests DMA transfers from the host by activating the PDRQ pin. The DMA
empties or fills the FIFO using the appropriate direction and mode. When the terminal count in the
DMA controller is reached, an interrupt is generated, and servicelntr is asserted, which will disable the
DMA.

11.3.14 Programmed /O (NON-DMA) Mode

The ECP and parallel port FIFOs can also be operated using interrupt-driven, programmed 1/O.
Programmed |I/O transfers are

1. To the ecpDFifo at 400H and ecpAFifo at 000H

2. From the ecpDFifo located at 400H

3. To/from the tFifo at 400H.

The host must set dmaEn and servicelntr to 0 and also must set the direction and state accordingly in
the programmed I/O transfers.

The ECP requests programmed |/O transfers from the host by activating the IRQ pin. The
programmed I/O empties or fills the FIFO using the appropriate direction and mode.
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12. KEYBOARD CONTROLLER
The W83627UHG KBC (8042 with licensed KB BIOS) circuit is designed to provide the functions

needed to interface a CPU with a keyboard and/or a PS/2 mouse and can be used with IBM®-
compatible personal computers or PS/2-based systems. The controller receives serial data from the
keyboard or PS/2 mouse, checks the parity of the data, and presents the data to the system as a byte
of data in its output buffer. Then, the controller asserts an interrupt to the system when data are
placed in its output buffer. The keyboard and PS/2 mouse are required to acknowledge all data
transmissions. No transmission should be sent to the keyboard or PS/2 mouse until an
acknowledgement is received for the previous data byte.

P24 ———KIRQ
P25 [ MIRQ
P21 [ GATEA20
KINH—|P17 P20 [ KBRST
P27 :[i—lf KDAT
P10
42
80 P26 :[T KCLK
TO
GP 1/0 PINS
. <4——> P12~P16 P23 MCLK
Multiplex 1/0 PINS

T1
P22 :[ >°_—|— MDAT
P11

Figure 12-1 Keyboard and Mouse Interface

12.1 Output Buffer

The output buffer is an 8-bit, read-only register at I/0O address 60H (Default, PnP programmable I/O
address LD5-CR60 and LD5-CR61). The keyboard controller uses the output buffer to send the scan
code (from the keyboard) and required command bytes to the system. The output buffer can only be
read when the output buffer full bit in the register (in the status register) is logical 1.

12.2 Input Buffer

The input buffer is an 8-bit, write-only register at /0O address 60h or 64h (Default, PnP programmable
I/O address LD5-CR60, LD5-CR61, LD5-CR62, and LD5-CR63). Writing to address 60h sets a flag to
indicate a data write; writing to address 64h sets a flag to indicate a command write. Data written to
I/O address 60h is sent to the keyboard (unless the keyboard controller is expecting a data byte)
through the controller's input buffer only if the input buffer full bit (in the status register) is logical 0.
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12.3 Status Register

The status register is an 8-bit, read-only register at I/O address 64H (Default, PnP programmable 1/O
address LD5-CR62 and LD5-CR63) that holds information about the status of the keyboard controller
and interface. It may be read at any time.

Table 12-1 Bit Map of Status Register

W83627UHG

winbond ] 4

BIT BIT FUNCTION DESCRIPTION
0: Output buffer empty
0 | Output Buffer Ful 1: Output buffer full
0: Input buffer empty
1 Input Buffer Full 1: Input buffer full
This bit may be set to 0 or 1 by writing to the system flag bit in the
2 | System Flag command byte of the keyboard controller. It defaults to O after a
power-on reset.
0: Data byte
3 | Command/Data 1: Command byte
_ . 0: Keyboard is inhibited
4| Inhibit Switch 1: Keyboard is not inhibited
5 Auxiliary Device 0: Aucxiliary device output buffer empty
Output Buffer 1: Auxiliary device output buffer full
General Purpose 0: No time-out error
6 . T
Time-out 1: Time-out error
7 | Parity Error ?: Odd parity

: Even parity (error)
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Table 12-2 KBC Command Sets

W83627UHG
I/ 4

COMMAND

FUNCTION

20h

Read Command Byte of Keyboard Controller

60h

Write Command Byte of Keyboard Controller

BIT BIT DEFINITION

Reserved

IBM Keyboard Translate Mode

Disable Auxiliary Device

Disable Keyboard

Reserve

System Flag

= IN|Ww I~ |O N

Enable Auxiliary Interrupt

0 | Enable Keyboard Interrupt

A4h

Test Password
Returns OFah if Password is loaded
Returns OF1h if Password is not loaded

Abh

Load Password

Load Password until a logical O is received from the system

A6h

Enable Password

Enable the checking of keystrokes for a match with the password

A7h

Disable Auxiliary Device Interface

A8h

Enable Auxiliary Device Interface

ASh

Interface Test

BIT BIT DEFINITION

00 No Error Detected

01 Auxiliary Device "Clock" line is stuck low

02 Auxiliary Device "Clock" line is stuck high

03 Auxiliary Device "Data" line is stuck low

04 Auxiliary Device "Data" line is stuck low

Self-test
Returns 055h if self-test succeeds
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KBC Command Sets, continued

COMMAND FUNCTION
ABh Interface Test
BIT BIT DEFINITION
00 No Error Detected
01 Keyboard "Clock" line is stuck low
02 Keyboard "Clock" line is stuck high
03 Keyboard "Data" line is stuck low
04 Keyboard "Data" line is stuck high
ADh Disable Keyboard Interface
AEh Enable Keyboard Interface
COh Read Input Port (P1) and send data to the system
C1h Continuously puts the lower four bits of Port1 into the STATUS register
C2h Continuously puts the upper four bits of Port1 into the STATUS register
DOh Send Port 2 value to the system
D1h Only set / reset GateA20 line based on system data bit 1
D2h Send data back to the system as if it came from the Keyboard
D3h Send data back to the system as if it came from Auxiliary Device
D4h Output next received byte of data from system to Auxiliary Device
EOh Reports the status of the test inputs
FXh Pulse only RC (the reset line) low for 6us if the Command byte is even

12.5 Hardware GATEA20/Keyboard Reset Control Logic

The KBC includes hardware control logic to speed-up GATEA20 and KBRESET. This control logic is

controlled by LD5-CRFO as follows:

12.5.1 KB Control Register (Logic Device 5, CR-F0)
BIT 7 6 5 4 3 2 1 0
NAME KCLKS1 | KCLKSO RESERVED P92EN HGA20 | HKBRST
DEFAULT 1 0 0 0 0 0 0 0

Publication Release Date: May 25, 2007
Revision 1.0
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BIT DESCRIPTION
7 KCLKS1.
Select the KBC clock rate.
Bits
76

0 0: KBC clock input is 6 MHz.
0 1: KBC clock input is 8 MHz.
1 0: KBC clock input is 12 MHz.
1 1: KBC clock input is 16 MHz.

6 KCLKSO0.

5-3 RESERVED.
2 P92EN (Port 92 Enable).
1: Enables Port 92 to control GATEA20 and KBRESET.
0: Disables Port 92 functions.
1 HGA20 (Hardware GATEA 20).
1: Selects hardware GATE A20 control logic to control GATE A20 signal.
0: Disables GATEAZ20 control logic functions.
0 HKBRST (Hardware Keyboard Reset).
1: Selects hardware KB RESET control logic to control KBRESET signal.
0: Disables hardware KB RESET control logic function.

When the KBC receives data that follows a "D1" command, the hardware control logic sets or clears
GATE A20 according to received data bit 1. Similarly, the hardware control logic sets or clears
KBRESET depending on received data bit 0. When the KBC receives an "FE" command, the
KBRESET is pulse low for 6 ps (Min.) with a 14 us (Min.) delay.

GATE A20 and KBRESET are controlled by either software or hardware logic, and they are mutually
exclusive. Then, GATE A20 and KBRESET are merged with Port92 when the P92EN bit is set.
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12.5.2 Port 92 Control Register (Default Value = 0x24)

BIT 7 6 5 4 3 2 1 0
NAME RES. (0) RES. (1) RES. (0) RES. (1) SGA20 PLKBRST
DEFAULT 0 0 1 0 0 1 0 0
BIT DESCRIPTION
7-6 RES. (0)
5 RES. (1)
4-3 RES. (0)
2 RES. (1)
1 SGA20 (Special GATE A20 Control)
1: Drives GATE A20 signal to high.
0: Drives GATE A20 signal to low.
0 PLKBRST (Pulled-low KBRESET). A logical 1 on this bit causes KBRESET to drive low
for 6 pS(Min.) with a 14 pS(Min.) delay. Before issuing another keyboard-reset command,
the bit must be cleared.

Publication Release Date: May 25, 2007
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13. POWER MANAGEMENT EVENT

The PME# (pin 86) signal is connected to the South Bridge and is used to wake up the system from
S1 ~ S5 sleeping states.

One control bit and four registers in the W83627UHG are associated with the PME function. The
control bit is at Logical Device A, CR[F2h], bit[0] and is for enabling or disabling the PME function. If
this bit is set to “0”, the W83627UHG won’t output any PME signal when any of the wake-up events
has occurred and is enabled. The four registers are divided into PME status registers and PME
interrupt registers of wake-up events "¢,

1) The PME status registers of wake-up event:
- At Logical Device A, CR[F3h] and CR[F4h]
- Each wake-up event has its own status
- The PME status should be cleared by writing a “1” before enabling its corresponding bit in
the PME interrupt registers
2) The PME interrupt registers of wake-up event:
- At Logical Device A, CR[F6h] and CR[F7h]
- Each wake-up event can be enabled / disabled individually to generate a PME# signal

N1 PME wake-up events that the W83627UHG supports include:

° Mouse IRQ event

Keyboard IRQ event

Printer IRQ event

Floppy IRQ event

UART A IRQ event

UART B IRQ event

UART C IRQ event

UART D IRQ event

UART E IRQ event

UART F IRQ event
Hardware Monitor IRQ event
WDTO# event

RIB (UARTB Ring Indicator) event

13.1 Power Control Logic

This chapter describes how the W83627UHG implements its ACPI function via these power control
pins: PSIN# (Pin 68), PSOUT# (Pin 67), SUSB# (i.e. SLP_S3#; Pin 73) and PSON# (Pin 72). The
following figure illustrates the relationships.
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PSON# t
8VCC8VSB/VBAT l
| |
PSON#
pSINgE L~ PSOUT# _Ll_> PWRBTN# VCC ON
ﬁ q
W83627UHG . =
South Bridge| | Supply
IOCLK ———
48 / 24 MHz SUSB# f I SLP_S3#
K

Figure 13-1 Power Control Mechanism

13.1.1 PSON# Logic

13.1.1.1  Normal Operation

The PSOUT# signal will be asserted low if the PSIN# signal is asserted low. The PSOUT# signal is
held low for as long as the PSIN# is held low. The South Bridge controls the SUSB# signal through the
PSOUT# signal. The PSON# is directly connected to the power supply to turn on or off the power.

Figure 13-2 shows the power on and off sequences.

The ACPI state changes from S5 to SO, then to S5

PSON#

SUSB# (Intel Chipset)
SUSB# (Other Chipset) g

N

N

L

PSIN#

L]

5VSB

i

S5 State S E— S0 State —«—— S5 State
|
|
|

Figure 13-2 Power Sequence from S5 to SO, then back to S5.
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13.1.2 AC Power Failure Resume

By definition, AC power failure means that the standby power is removed. The power failure resume
control logic of the W83627UHG is used to recover the system to a pre-defined state after AC power
failure. Two control bits at Logical Device A, CR[E4h], bits[6:5] indicate the pre-defined state. The
definition of these two bits is listed in the following table:

Table 13-1 Bit Map of Logical Device A, CR[E4h], bits [6:5]

LOGICAL DEVICE A, CR[E4H], DEFINITION
BITS[6:5]

00 System always turns off when it returns from AC power failure

01 System always turns on when it returns from AC power failure
System turns off / on when it returns from power failure

10 depending on the state before the power failure. (Please see
Note 1)

11 User defines the state before the power failure. (The previous

state is set at CRE6G[4]. Please see Note 2)

Note1. The W83627UHG detects the state before power failure (on or off) through the SUSB# signal and
the 5VCC power. The relation is illustrated in the following two figures.

5vVCC

SUSB#

T~
\

The previous state is “on”, if 5VCC falls to 3.75V and SUSB# keeps at 2.0V.

5vCC

SUSB#

The previous state is “off”, if 5VCC falls to 3.75V and SUSB# keeps at 0.8V.

Note 2.
Logical Device A, CR[E6h] Definition
bit [4]
0 User defines the state to be “on”

1

User defines the state to be “off”
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To ensure that VCC does not fall faster than VSB in various ATX Power Supplies, the W83627UHG
adds the option of “user define mode” for the pre-defined state before AC power failure. BIOS can set
the pre-defined state to be “On” or “Off’. According to this setting, the system is returned to the pre-
defined state after the AC power recovery.

13.2 Wake Up the System by Keyboard and Mouse

The W83627UHG generates a low pulse through the PSOUT# pin to wake up the system when it
detects a key code pressed or mouse button clicked. The following sections describe how the
W83627UHG works.

13.21 Waken up by Keyboard events
The keyboard Wake-Up function is enabled by setting Logical Device A, CR[EOh], bit 6 to “1”.

There are two keyboard events that can be used for the wake-up

1) Any key — Set bit 0 at Logical Device A, CR[EOh] to “1” (Default).
2) Specific keys (Password) - Set bit 0 at Logical Device A, CR[EOh] to “0”.

Three sets of specific key combinations are stored at Logical Device A. CR[E1h] is an index register to
indicate which byte of key code storage (0x00h ~ 0xOEh, 0x30h ~ 0x3Eh, 0x40h ~ 0x4Eh) is going to
be read or written through CR[E2h]. According to IBM 101/102 keyboard specification, a complete key
code contains a 1-byte make code and a 2-byte break code. For example, the make code of “0” is
0x45h, and the corresponding break code is 0xFOh, 0x45h.

The approach to implement Keyboard Password Wake-Up Function is to fill key codes into the
password storage. Assume that we want to set “012” as the password. The storage should be filled as
below. Please note that index 0x09h ~ OxOEh must be filled as 0x00h since the password has only
three numbers.

Index(CRE1)> 00 |01 |02|03|04 (05|06 |07 |08|09|0A|0B|0OC|O0OD]|OE

Data(CRE2)> 1E|FO |1E |16 | FO |16 | 45 | FO | 45 | 00 | OO | OO0 | OO | OO | OO

N J J J
Y Y Y

\— First-pressed key “0”

Second-pressed key “1”

Third-pressed key “2”

Publication Release Date: May 25, 2007
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13.2.2 Waken up by Mouse events
The mouse Wake-Up function is enabled by setting Logical Device A, CR[EOh], bit 5 to “1”.

The following specific mouse events can be used for the wake-up:

Any button clicked or any movement
One click of the left or the right button
One click of the left button

One click of the right button

Two clicks of the left button

Two clicks of the right button.

Three control bits (ENMDAT_UP, MSRKEY, MSXKEY) define the combinations of the mouse wake-up
events. Please see the following table for the details.

Table 13-2 Definitions of Mouse Wake-Up Events

ENMDAT _UP MSRKEY MSXKEY
(LOGICAL DEVICE A, | (LOGICAL DEVICE A, SE?/%%:L WAKE-UP EVENT
CR[E6H], BIT 7) CR[EOH], BIT 4) CRIEOH]., BIT 1)
y x 1 Any button clicked or any
movement.
One click of the left or right
1 X 0
button.
0 0 1 One click of the left button.
0 1 1 One click of the right button.
0 0 0 Two clicks of the left button.
0 1 0 Two clicks of the right button.

13.3 Resume Reset Logic

The RSMRST# (Pin 75) signal is a reset output and is used as the 5VSB power on reset signal for the
South Bridge.

When the W83627UHG detects the 5VSB voltage rises to “V17, it then starts a delay — “t1” before the
rising edge of RSMRST# asserting. If the 5VSB voltage falls below “V2”, the RSMRST# de-asserts
immediately.

Timing and voltage parameters are shown in Figure 13-3 and Table 13-3.
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tl

RSMRST#

—> V2
Figure 13-3 Mechanism of Resume Reset Logic
Table 13-3 Timing and Voltage Parameters of RSMRST#

NAME PARAMETER MIN. MAX. UNIT
V1  |5VSB Valid Voltage - 4.3 \Y;
V2 5VSB Ineffective Voltage 2.6 - \Y,
t1 Valid 5VSB to RSMRST# inactive 100 200 mS

13.4 PWROK Generation
The PWROK (Pin 71) signal is an output and is used as both the SVCC and 3VCC power-on reset

signal.

When the W83627UHG detects both of the 5VCC and 3VCC voltages rise to “V3” and “V5”, it then
starts a delay — “t2” before the rising edge of PWROK assertion. If both of the 5VCC and 3VCC
voltages fall below “V4” and “V6”, the PWROK de-asserts immediately.

Timing and the voltage parameters are shown in Figure 13-4 and Table 13-4.
Figure 13-4 PWROK Generation Mechanism

2
K—
PWROK
svee VP Y va
3VCC Vsﬁ ? V6
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Table 13-4 Timing and the Voltage Parameters of PWROK

NAME PARAMETER MIN. MAX. UNIT
V3  |5VCC Valid Voltage - 4.3 \Y;
V4 5VCC Ineffective Voltage 2.6 - Vv
V5 3VCC Valid Voltage - 2.9 \Y,
V6 3VCC Ineffective Voltage 21 \Y,
t2 Valid 5VCC and 3VCC to PWROK active 300 500 mS

Originally, the t2 timing is between 300 mS to 500 mS, but it can be changed to 200 mS to 300 mS by
programming Logical Device A, CR[E6h], bit 3 to “1”. Furthermore, the W83627UHG provides four
different extra delay time of PWROK for various demands. The four extra delay time are designed at
Logical Device A, CR[EG6h], bits 2~1. The following table shows the definitions of Logical Device A,
CRI[E6h] bits 3 ~1.

LOGICAL DEVICE A,
CRIEGH] BIT DEFINITION
PWROK_DEL (first stage) (VSB)
3 Set the delay time when rising from PWROK_LP to PWROK_ST.
0: 300 ~ 500 mS.
1: 200 ~ 300 mS.
PWROK_DEL (VSB)
omt Set the delay time when rising from PWROK_ST to PWROK.
00: No delay time. 01: Delay 32 ms
10: 96 ms 11: Delay 250 ms

For example, if Logical Device A, CR[E6Bh] bit 2 is set to “0” and bits 2~1 are set to “10”, the range of {2
timing is from 396(300 + 96) mS to 596(500 + 96) mS.
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14. SERIALIZED IRQ

The W83627UHG supports a serialized IRQ scheme. This allows a signal line to be used to report the
parallel interrupt requests. Since more than one device may need to share the signal serial SERIRQ
signal, an open drain signal scheme is employed. The clock source is the PCI clock. The serialized
interrupt is transferred on the SERIRQ signal, one cycle consisting of three frames types: the Start
Frame, the IRQ/Data Frame, and the Stop Frame.

14.1 Start Frame

There are two modes of operation for the SERIRQ Start Frame: the Quiet mode and the Continuous
mode.

In the Quiet mode, the W83627UHG drives the SERIRQ signal active low for one clock, and then tri-
states it. This brings all the state machines of the W83627UHG from idle to active states. The host
controller (the South Bridge) then takes over driving SERIRQ signal low in the next clock and
continues driving the SERIRQ low for programmable 3 to 7 clock periods. This makes the total number
of clocks low 4 to 8 clock periods. After these clocks, the host controller drives the SERIRQ high for
one clock and then tri-states it.

In the Continuous mode, the START Frame can only be initiated by the host controller to update the
information of the IRQ/Data Frame. The host controller drives the SERIRQ signal low for 4 to 8 clock
periods. Upon a reset, the SERIRQ signal is defaulted to the Continuous mode for the host controller
to initiate the first Start Frame.

Please see the diagram below for more details.

o STARTFRA'VIE | IRQO FRAME IRQ|1 FR/lAME swu;l# FR/lkME
or H R T S R T S R T S R T
PCICLK
SERIRQ I START ! I L |
2
Drive Source lIRQ1l Host Controller l None l IRQ1 l None

Figure 14-1 Start Frame Timing with Source Sampled A Low Pulse on IRQ1

H=Host Control SL=Slave Control R=Recovery T=Turn-around S=Sample

Note:

1. The Start Frame pulse can be 4-8 clocks wide.
2. The first clock of Start Frame is driven low by the W83627UHG because IRQ1 of the W83627UHG
needs an interrupt request. Then the host takes over and continues to pull the SERIRQ low.

Publication Release Date: May 25, 2007
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14.2 IRQ/Data Frame

Once the Start Frame has been initiated, the W83627UHG must start counting frames based on the
rising edge of the start pulse. Each IRQ/Data Frame has three clocks: the Sample phase, the
Recovery phase, and the Turn-around phase.

During the Sample phase, the W83627UHG drives SERIRQ low if the corresponding IRQ is active. If
the corresponding IRQ is inactive, then SERIRQ must be left tri-stated. During the Recovery phase,
the W83627UHG device drives the SERIRQ high. During the Turn-around phase, the W83627UHG
device leaves the SERIRQ tri-stated. The W83627UHG starts to drive the SERIRQ line from the
beginning of "IRQ0 FRAME" based on the rising edge of PCICLK.

The IRQ/Data Frame has a specific numeral order, as shown in Table 14-1.

Table 14-1 SERIRQ Sampling Periods

SERIRQ SAMPLING PERIODS
IRQ/DATA FRAME SIGNAL SAMPLED # OF CLOCKS PAST EMPLOYED BY
START
1 IRQO 2 -
2 IRQ1 5 Keyboard
3 SMi# 8 -
4 IRQ3 11 UART B
5 IRQ4 14 UART A
6 IRQ5 17 -
7 IRQ6 20 FDC
8 IRQ7 23 LPT
9 IRQ8 26 -
10 IRQ9 29 -
11 IRQ10 32 -
12 IRQ11 35 -
13 IRQ12 38 Mouse
14 IRQ13 41 -
15 IRQ14 44 -
16 IRQ15 47 -
17 IOCHCK# 50 -
18 INTA# 53 -
19 INTB# 56 -
20 INTC# 59 -
21 INTD# 62 -
32:22 Unassigned 95 -
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14.3 Stop Frame

After all IRQ/Data Frames have completed, the host controller will terminates SERIRQ with a Stop
frame. Only the host controller can initiate the Stop Frame by driving SERIRQ low for 2 or 3 clocks. If
the Stop Frame is low for 2 clocks, the Sample mode of next SERIRQ cycle’s Sample mode is the
Quiet mode. If the Stop Frame is low for 3 clocks, the Sample mode of next SERIRQ cycle is the
Continuous mode.

Please see the diagram below for more details.

IRQ14 IRQ15 IOCHCK# STOP FRAME
| FRAME FRAME FRAME NEXT CYCLE
S|R|T s|R|TSR|TI1| H |R|T
PCICLK LT LT Lo o o o o o
SERIRQ L] | STOP | | START2
Driver None | IRQ15 | None | Host Controller |

Figure 14-2 Stop Frame Timing with Host Using 17 SERIRQ Sampling Period

H=Host Control R=Recovery T=Turn-around S=Sample I=Idle.

Note:

1. There may be none, one or more Idle states during the Stop Frame.
2. The Start Frame pulse of next SERIRQ cycle may or may not start immediately after the
turn-around clock of the Stop Frame.
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15. WATCHDOG TIMER
Pin 77 is the WDTO# pin in the W83627UHG.

The Watchdog Timer of the W83627UHG consists of an 8-bit programmable time-out counter and a
control and status register. The time-out counter ranges from 1 to 255 minutes in the minute mode, or
1 to 255 seconds in the second mode. The units of Watchdog Timer counter are selected at Logical
Device 8, CR[F5h], bit[3]. The time-out value is set at Logical Device 8, CR[F6h]. Writing zero disables
the Watchdog Timer function. Writing any non-zero value to this register causes the counter to load
this value into the Watchdog Timer counter and start counting down.

The W83627UHG outputs a low signal to the WDTO# pin (pin 77) when a time-out event occurs. In
other words, when the value is counted down to zero, the timer stops, and the W83627UHG sets the
WDTO# status bit in Logical Device 8, CR[F7h], bit[4], outputting a low signal to the WDTO# pin(pin
77). Writing a zero will clear the status bit and the WDTO# pin returns to high. Writing a zero will clear
the status bit. This bit will also be cleared if LRESET# or PWROK# signal is asserted.

Please note that the output type of WDTO# (pin 77) is open-drain.
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16. GENERAL PURPOSE I/O

16.1 GPIO Architecture

The W83627UHG provides 45 input/output ports that can be individually configured to perform a
simple basic I/O function or an alternative, pre-defined function. GPIO ports 1 ~2 are configured
through control registers in Logical Device 9, GPIO ports 3~4 in Logical Device 7, and GPIO ports 5~6
in Logic Device 8. Users can configure each individual port to be an input or output port by
programming respective bit in the selection register ( 0 = output, 1 = input). Invert port value by setting
inversion register ( 0 = non -inverse, 1 = inverse). The port value is read / written through data
registers.

In addition, only GP25, GP26 and GP27 are designed to be able to assert PSOUT# or PME# signal to
wake up the system if any of them has any transitions. The rising or falling edge can be set to perform

the wake-up function. The following table gives a more detailed register map on GP25, GP26 and

GP27.
Table 16-1 Relative Control Registers of GPIO 25, 26 and 27 that Support Wake-Up Function
EVENTROUTE I EVENTROUTE I EVENT POLARITY EVENT STATUS
(PSOUT#) (PME#)
0: DISABLE 0: DISABLE 0 : RISING
1: ENABLE 1: ENABLE 1: FALLING
GP25 | LDA, LDA, LD9, LD9,
CR[FEh] CR[FEh] CR[E6h] CRIE7h]
bit4 bit0 bits bits
GP26 | LDA, LDA, LD9, LD9,
CR[FEh] CR[FEh] CR[E6h] CRIE7h]
bit5 bit1 bit6 bit6
GP27 | LDA, LDA, LD9, LD9,
CR[FEh] CR[FEh] CR[E6h] CRIE7h]
bit6 bit2 bit7 bit7

16.2 Access Channels

There are two different channels to set up/access the GPIO ports. The first one is the indirect access
via register 2E/2F (4E/4F, it depends by HEFRAS trapping). The registers can be read / written only
when the respective logical device ID and port number are selected.

The other is the direct access through GPIO register table that can be configured by {CR61, CR60} of
logic device 8. The mapped 5 registers are defined in table 11.2. Since the base address is set, the
GPIO number can be selected by writing the group number to GSR [INDEX] (GPIO Select Register,
#1~#6 for GPIO1 ~ GPIOG6 respectively; #0 and #7 is invalid for GSR [INDEX]). Then the I/O register,
the Data register and the Inversion register are mapped to addresses Base+0, Base+1 and Base+2
respectively. Only one GPIO can be accessed at one time. The chip will ignore more than one “1”
written in GSR. The most significant bit (MSB) is with higher priority.

Publication Release Date: May 25, 2007
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Table 16-2 GPIO Register Addresses

W83627UHG
/4

ADDRESS | ABBR

BIT NUMBER

7

6

5

| 4 | 3

Base + 0 GSR

Reserved

INDEX

GPIO /O Register

Base + 1 IOR

Base + 2 DAT GPIO Data Register
Base + 3 INV GPIO Inversion Register
Base +4 DST GPIO Status Register
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17. CONFIGURATION REGISTER

17.1 Chip (Global) Control Register
CR 02h. (Software Reset; Write Only)

W83627UHG

winbond

BIT | READ/WRITE DESCRIPTION
7~1 | Reserved.
0 Write “1” Only | Software RESET.
CR 07h. (Logical Device; Default 00h)
BIT | READ/WRITE DESCRIPTION
7~0 R/W Logical Device Number.
CR 20h. (Chip ID, MSB; Read Only)
BIT | READ/WRITE DESCRIPTION
7~0 Read Only Chip ID number = A2h (high byte).
CR 21h. (Chip ID, LSB; Read Only)
BIT | READ/WRITE DESCRIPTION
7~0 Read Only Chip ID number = 3xh (low byte). x is the IC version
CR 22h. (Device Power Down; Default FFh)
BIT | READ /WRITE DESCRIPTION
7 Reserved.
6 R/W HM Power Down. 0: Powered down 1: Not powered down
5 R/W UARTB Power Down. 0: Powered down 1: Not powered down
4 R/W UARTA Power Down. 0: Powered down 1: Not powered down
3 R/W PRT Power Down.  0: Powered down 1: Not powered down
2~1 | Reserved.
0 R/W FDC Power Down. 0: Powered down 1: Not powered down
CR 23h. (IPD&Device Power Down; Default FOh)
BIT | READ/WRITE DESCRIPTION
R/W UARTF Power Down 0: Powered down 1: Not powered down
R/W UARTE Power Down 0: Powered down 1: Not powered down
R/W UARTD Power Down. 0: Powered down 1: Not powered down

Publication Release Date: May 25, 2007
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CR 23h. (IPD&Device Power Down; Default FOh), continued

BIT | READ/WRITE

DESCRIPTION

4 R/W

UARTC Power Down. 0: Powered down 1: Not powered down

3~1 | Reserved.

0 R/W

IPD (Immediate Power Down). When set to 1, the whole chip is put into
power-down mode immediately.

CR 24h. (Global Option; Default 0100_0ss0b)

s: value by strapping

BIT | READ/WRITE

DESCRIPTION

7 Reserved.

6 R/W

CLKSEL => Input clock rate selection
=0 The clock input on pin 18 is 24 MHz.
=1 The clock input on pin 18 is 48 MHz. (Default)

5 Reserved.

4 R/W

Select output type of SYSFANOUT
=0 SYSFANOUT is Open-drain. (Default)
=1 SYSFANOUT is Push-pull.

3 R/W

Select output type of CPUFANOUTO
=0 CPUFANOUT is Open-drain. (Default)
=1 CPUFANOUT is Push-pull.

2 Read Only

ENKBC => Enable keyboard controller
=0 KBC is disabled after hardware reset.
=1 KBC is enabled after hardware reset.

This bit is read-only, and it is set or reset by a power-on strapping pin (Pin
54, SOUTA).

ENFDC => Enable FDC interface

=0 FDC is enabled after hardware reset.

=1 FDC is disabled after hardware reset.

This bit is set or reset by a power-on strapping pin (Pin 52, DTRA#).
Note 1

0 Reserved.

Note1:

Disable FDC interface

Pin 5 > CTSF#
Pin 6 > GP64

Pin 7 > DSRF#
Pin 8 > RTSF#

Enable FDC interface
Pin 5 > DRVDENO
Pin 6 > INDEX#

Pin 7 > MOA#

Pin 8 > DSA#
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Disable FDC interface
Pin 9 > DTRF#

Pin 10 > SINF

Pin 11> SOUTF

Pin 13 > DCDF#

Pin 14 > GP63

Pin 15 > GP62

Pin 16 > GP61

Pin 17> RIF#

Pin 18> GP60

W83627UHG
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Enable FDC interface
Pin 9 > DIR#

Pin 10 > STEP#

Pin 11> WD#

Pin 13 > WE#

Pin 14 > TRAKO#
Pin 15 > WP#

Pin 16 > RDATA#
Pin 17> HEAD#

Pin 18> DSKCHG#

CR 25h. (Interface Tri-state Enable; Default 00h)

BIT READ / WRITE DESCRIPTION
7~6 | Reserved.
UARTBTRI =>
5 R/W =0 Tri-state disabled
=1 Tri-state enabled
UARTATRI =>
4 R/W =0 Tri-state disabled
=1 Tri-state enabled
PRTTRI =>
3 R/W =0 Tri-state disabled
=1 Tri-state enabled
2~1 | Reserved.
FDCTRI. =>
0 R/W =0 Tri-state disabled
=1 Tri-state enabled

CR 26h. (Global Option; Default 0s000000b)

s: value by strapping

BIT | READ/WRITE DESCRIPTION
7 Reserved.
HEFRAS =>
o | R e e
The corresponding power-on strapping pin is RTSA# (Pin 51).
LOCKREG =>
5 R/W =0 Enable R/W configuration registers.

=1 Disable R/W configuration registers.

Publication Release Date: May 25, 2007
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CR 26h. (Global Option; Default 0s000000b), continued
BIT | READ/WRITE DESCRIPTION

4 Reserved.

DSFDLGRQ =>
= 0 Enable FDC legacy mode for IRQ and DRQ selection. Then DO
3 R/W register (base address + 2) bit 3 is effective when selecting IRQ.

= 1 Disable FDC legacy mode for IRQ and DRQ selection. Then DO
register (base address + 2) bit 3 is not effective when selecting IRQ.

DSPRLGRQ =>

= 0 Enable PRT legacy mode for IRQ and DRQ selection. Then DCR
2 R/W register (base address + 2) bit 4 is effective when selecting IRQ.

= 1 Disable PRT legacy mode for IRQ and DRQ selection. Then DCR
register (base address + 2) bit 4 is not effective when selecting IRQ.

DSUALGRQ =>

= 0 Enable UART A legacy mode for IRQ selection. Then HCR register
1 R/W (base address + 4) bit 3 is not effective when selecting IRQ.

=1 Disable UART A legacy mode for IRQ selection. Then HCR register
(base address + 4) bit 3 is not effective when selecting IRQ.

DSUBLGRQ =>

= 0 Enable UART B legacy mode for IRQ selection. Then HCR register
0 R/W (base address + 4) bit 3 is not effective when selecting IRQ.

=1 Disable UART B legacy mode for IRQ selection. Then HCR register
(base address + 4) bit 3 is not effective when selecting IRQ.

CR 27h. (Reserved)

CR 28h. (Global Option; Default 00h)

BIT | READ/WRITE DESCRIPTION
DSUFLGRQ =>
= 0 Enable UART F legacy mode for IRQ selection. Then HCR register
7 R/W (base address + 4) bit 3 is not effective when selecting IRQ.

= 1 Disable UART F legacy mode for IRQ selection. Then HCR register
(base address + 4) bit 3 is not effective when selecting IRQ.

DSUELGRQ =>

= 0 Enable UART E legacy mode for IRQ selection. Then HCR register
6 R/W (base address + 4) bit 3 is not effective when selecting IRQ.

= 1 Disable UART E legacy mode for IRQ selection. Then HCR register
(base address + 4) bit 3 is not effective when selecting IRQ.
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CR 28h. (Global Option; Default 00h), continued
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BIT | READ /WRITE DESCRIPTION
DSUDLGRQ =>
= 0 Enable UART D legacy mode for IRQ selection. Then HCR register
5 R/W (base address + 4) bit 3 is not effective when selecting IRQ.
=1 Disable UART D legacy mode for IRQ selection. Then HCR register
(base address + 4) bit 3 is not effective when selecting IRQ.
DSUCLGRQ =>
= 0 Enable UART C legacy mode for IRQ selection. Then HCR register
4 R/W (base address + 4) bit 3 is not effective when selecting IRQ.
=1 Disable UART C legacy mode for IRQ selection. Then HCR register
(base address + 4) bit 3 is not effective when selecting IRQ.
3 Reserved.
PRTMODS2 ~ 0 =>
2~0 R/W =0xx Parallel Port Mode.
=1xx Reserved.
CR 29h. (OVT#/HM_SMI#, PLED & GPIO3, 4, 5, 6 Output Type Select; Default 00h)
BIT | READ/WRITE DESCRIPTION
Select output type of GPIO 6
7 R/W =0 GPIO6 (pins 6, 14, 15, 16 & 18) are open-drain. (Default)
=1 GPIOG6 are push-pull.
Pin 95 function select
6 R/W =0 OVT#
=1 SMI#
Select output type of GPIO 5
5 R/W = 0 GPIO 5 (pins 125 ~ 4) are open-drain. (Default)
=1 GPIO 5 are push-pull.
Select output type of GPIO 4
4 R/W = 0 GPIO 4 (pins 117 ~ 124) are open-drain. (Default)
=1 GPIO 4 are push-pull.
Select output type of GPIO 3
3 R/W =0 GPIO 3 (pins 109 ~ 116) are open-drain. (Default)
=1 GPIO 3 are push-pull.
Select Power LED mode.
00: Power LED pin is tri-stated.
2~1 R/W 01: Power LED pin is driven low.
10: Power LED pin outputs 1Hz pulse with 50% duty cycle.
11: Power LED pin outputs '4Hz pulse with 50% duty cycle.
0 Reserved.
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CR 2Ah. (IZC Pin Select; Default 00h) (VSB Power)
BIT READ / WRITE | DESCRIPTION
7~4 | Reserved.
SDA filter_EN:
3 R/W 0: Enable SDA input to a filter
1: Disable SDA input to a filter
SCL_filter_EN:
2 R/W 0: Enable SCL input to a filter

1: Disable SCL input to a filter

Pin 69, Pin 70 function select (I2C interface)
1 R/W =0 Pin 69, 70 > GP25, GP26 (Default)
=1 Pin 69, 70 > SDA, SCL

0 Reserved.

CR 2Bh. (Reserved)

CR 2Ch. (GPIO1 Multi-function and GPIO1, 2 Output Type Select; Default 02h) (VSB Power)
BIT | READ/WRITE DESCRIPTION

Select output type of GPIO 2

= 0 GPIO 2 (pins 108, 107, 106, 96, 94, 70, 69, 58) are open-drain.
(Default)

=1 GPIO 2 are push-pull.

7 R/W

Select output type of GPIO 1
6 R/W =0 GPIO 1 (pins 78 ~ 85) are open-drain. (Default)
=1 GPIO 1 are push-pull.

5~3 | Reserved.

EN_PWRDN. (VBAT)
2 R/W =0 Disable thermal shutdown function.
=1 Enable thermal shutdown function.

Pins 78 ~ 85 function select

Bit-1 Bit-0 Pins 78 ~ 85 function

Pin 82 - Reserved (tri-state)

0 0 Pin 83 - Reserved (always low)
Others > GPIO1

1~0 R/W -

Pin 82 2 IRRX

0 1 Pin 83 2 IRTX
Others - GPIO1

1 0 Pins 78 ~ 85 - GPIO1

1 1 Pins 78 ~ 85 > UART B

CR 2Dh. (Default 00h)
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BIT | READ/WRITE DESCRIPTION
7 Reserved.
5 R/W 0: Enable GP27 input de-bouncer.
1: Disable GP27 input de-bouncer.
5 R/W 0: Enable GP26 input de-bouncer.
1: Disable GP26 input de-bouncer.
4 R/W 0: Enable GP25 input de-bouncer.
1: Disable GP25 input de-bouncer.
3 Reserved.
0: GP27 trigger type :edge
2 RIW 1: GP27 trigger type :level
1 R/W 0: GP26 tr!gger type :edge
1: GP26 trigger type :level
0: GP25 trigger type :edge
0 RIW 1: GP25 trigger type :level
CR 2Eh. (Default 00h)
BIT | READ /WRITE DESCRIPTION
7~0 R/W Test Mode Bits: Reserved.
CR 2Fh. (Default 00h)
BIT | READ /WRITE DESCRIPTION
7~0 R/W Test Mode Bits: Reserved.
17.2 Logical Device 0 (FDC)
CR 30h. (Default 01h)
BIT | READ /WRITE DESCRIPTION
7~1 | Reserved.
0 R/W 0: Log!cal dev!ce !s |naf:t|ve.
1: Logical device is active.
CR 60h, 61h. (Default 03h,F0h)
BIT | READ /WRITE DESCRIPTION
7~0 R/W These two registers select FDC I/O base address <100h : FF8h> on 8-

byte boundary.
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CR 70h. (Default 06h)

BIT | READ /WRITE DESCRIPTION
7~4 | Reserved.
3~0 R/W These bits select IRQ resource for FDC.

CR 74h. (Default 02h)
BIT READ / WRITE DESCRIPTION
7~3 | Reserved.

These bits select DRQ resource for FDC.
2~0 R/W 000: DMAQO. 001: DMA1. 010: DMA2. 011: DMA3.
1xx: No DMA active.

CR FOh. (Default 8Eh)

BIT READ / WRITE DESCRIPTION
FIPURDWN
This bit controls the internal pulled-up resistors of the FDC input pins
7 R/W RDATA#, INDEX#, TRAKO#, DSKCHG# and WP#.

0: The internal pulled-up resistors of FDC are turned on.
1: The internal pulled-up resistors of FDC are turned off. (Default)

This bit determines the polarity of all FDD interface signals.
6 R/W 0: FDD interface signals are active low.
1: FDD interface signals are active high.

When this bit is logic O, it indicates a second drive is installed and is

5 RIW reflected in status register A. (PS2 mode only)
4 R/W Swap Drive 0, 1 Mode =>
0: No Swap. 1: Drive and Motor select 0 and 1 are swapped.
Interface Mode. 00: Model 30. 01: PS/2.
32 RIW 10: Reserved. 11: AT Mode
1 R/W FDC DMA Mode. 0: Burst Mode is enabled
1: Non-Burst Mode.
0 R/W Floppy Mode. 0: Normal Floppy Mode.

1: Enhanced 3-mode FDD.
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CR F1h. (Default 00h)

BIT | READ /WRITE DESCRIPTION
Boot Floppy. 00: FDD A. 01: FDD B.
-6 RIW 10: FDD C. 11: FDD D.
Media ID1, Media IDO. These bits will be reflected on FDC’s Tape Drive
5~4 R/W . ;
Register bit 7, 6.
Density Select.
3~2 R/W 00: Normal. 01 Normal.
10: 1 (Forced to logic 1). 11: 0 (Forced to logic 0).
DISFDDWR =>
1 R/W 0: Enable FDD write.
1: Disable FDD write (forces pins WE, WD stay high).
SWWP =>
0 R/W 0: Normal, use WP to determine whether the FDD is write protected or
not.
1: FDD is always write-protected.

CR F2h. (Default FFh)

BIT | READ / WRITE DESCRIPTION
7~6 R/W FDD D Drive Type.
5~4 R/W FDD C Drive Type.
3~2 R/W FDD B Drive Type.
1~0 R/W FDD A Drive Type.

CR F4h. (Default 00h)
BIT | READ/WRITE DESCRIPTION

7 Reserved.

0: Enable FDC Pre-compensation.

6 RIW 1: Disable FDC Pre-compensation.

5 Reserved.

Data Rate Table selection (Refer to TABLE A).
4~3 R/W 00: Select regular drives and 2.88 format.
01: 3-mode drive. 10: 2 Meg Tape. 11: Reserved.

2 Reserved.
1~0 R/W Drive Type selection (Refer to TABLE B).
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CR F5h. (Default 00h)

BIT | READ / WRITE DESCRIPTION
7~0 R/W Same as FDDO of CR F5h.
TABLE A
DRIVE RATE TABLE
SELECT DATA RATE SELECTED DATA RATE SELDEN
DRTS1 DRTSO0 DRATE1 DRATEO MFM FM
1 1 1Meg -—- 1
0 0 0 0 500K 250K 1
0 1 300K 150K 0
1 0 250K 125K 0
1 1 1Meg - 1
0 ’ 0 0 500K 250K 1
0 1 500K 250K 0
1 0 250K 125K 0
1 1 1Meg - 1
1 0 0 0 500K 250K 1
0 1 2Meg --- 0
1 0 250K 125K 0
TABLE B
DTYPEO | DTYPE1 | DRVDENO (pin 2) | DRVDEN1 (pin 3) DRIVE TYPE
4/2/1 MB 3.5™
0 0 SELDEN DRATEO 2/1 MB 5.25”
2/1.6/1 MB 3.5” (3-MODE)
0 1 DRATE1 DRATEO
1 0 SELDEN DRATEO
1 1 DRATEO DRATE1
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17.3 Logical Device 1 (Parallel Port)
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CR 30h. (Default 01h)
BIT READ / WRITE DESCRIPTION
7~1 | Reserved.
0 R/W 0: Log!cal dev!ce !s |naF:t|ve.
1: Logical device is active.
CR 60h, 61h. (Default 03h, 78h)
BIT | READ /WRITE DESCRIPTION
These two registers select PRT 1/O base address.
7~0 R/W <100h : FFCh> on 4-byte boundary (EPP not supported) or
<100h : FF8h> on 8-byte boundary (all modes supported, EPP is only
available when the base address is on 8-byte boundary).
CR 70h. (Default 07h)
BIT | READ /WRITE DESCRIPTION
7~4 | Reserved.
3~0 R/W These bits select IRQ resource for PRT.
CR 74h. (Default 04h)
BIT | READ /WRITE | DESCRIPTION
7~3 | Reserved.
These bits select DRQ resource for PRT.
2~0 R/W 000: DMAO. 001: DMAT1. 010: DMAZ2. 011: DMAS.
1xx: No DMA active.
CR FOh. (Default 3Fh)
BIT READ / WRITE DESCRIPTION
7 Reserved.
6~3 R/W ECP FIFO Threshold.
Parallel Port Mode selection (CR28 bit2 PRTMODS2 = 0).
000: Standard and Bi-direction (SPP) mode.
001: EPP — 1.9 and SPP mode.
010: ECP mode.
2~0 R/W 011: ECP and EPP - 1.9 mode.
100: Printer Mode.
101: EPP — 1.7 and SPP mode.
110: Reserved.
111: ECP and EPP - 1.7 mode.

Publication Release Date: May 25, 2007

-161- Revision 1.0





W83627UHG
'/ winbond /] 4

17.4 Logical Device 2 (UART A)
CR 30h. (Default 01h)

BIT | READ/WRITE DESCRIPTION

7~1 Reserved.

0: Logical device is inactive.

0 RIW 1: Logical device is active.

CR 60h, 61h. (Default 03h, F8h)
BIT | READ/WRITE DESCRIPTION

These two registers select Serial Port 1 I/O base address <100h: FF8h>
on 8-byte boundary.

7~0 R/W

CR 70h. (Default 04h)

BIT | READ/WRITE DESCRIPTION
7~4 | Reserved.
3~0 R/W These bits select IRQ resource for Serial Port A.

CR FOh. (Default 00h)
BIT | READ/WRITE DESCRIPTION

0: Delay RXCLK for 5 ns for LG issue.

! RIW 1: No delay of 5 ns for RXCLK.
0: IRQ is the level mode.
6 R/W
1: IRQ is the pulse mode.
5 R/W 0: Using the original RX FIFO Error Indication signal (USR bit 7).

1: Using new RX FIFO Error Indication signal to solve some issues.

4~2 | Reserved.

00: UART A clock source is 1.8462 MHz (24 MHz / 13).
01: UART A clock source is 2 MHz (24 MHz / 12).

00: UART A clock source is 24 MHz (24 MHz / 1).

00: UART A clock source is 14.769 MHz (24 MHz / 1.625).

1~0 R/W
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17.5 Logical Device 3 (UART B)
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CR 30h. (Default 01h)
BIT READ / WRITE DESCRIPTION
7~1 | Reserved.
0 R/W 0: Log!cal dev!ce !s |naF:t|ve.
1: Logical device is active.
CR 60h, 61h. (Default 02h, F8h)
BIT READ / WRITE DESCRIPTION
These two registers select Serial Port 2 1/0O base address <100h: FF8h>
7~0 R/W
on 8-byte boundary.
CR 70h. (Default 03h)
BIT READ / WRITE DESCRIPTION
7~4 | Reserved.
3~0 R/W These bits select IRQ resource for Serial Port B.
CR FOh. (Default 00h)
BIT READ / WRITE DESCRIPTION
7 R/W 0: Delay RXCLK for 5 ns for LG issue.
1: No delay of 5 ns for RXCLK.
0: IRQ is the level mode.
R/W
6 / 1: IRQ is the pulse mode.
5 R/W 0: Using the original RX FIFO Error Indication signal (USR bit 7).
1: Using new RX FIFO Error Indication signal to solve some issues.
4 Reserved.
0: No reception delay when SIR is changed from TX mode to RX mode.
3 R/W 1: Reception delay 4 characters’ time (40 bit-time) when SIR is changed
from TX mode to RX mode.
0: No transmission delay when SIR is changed from RX mode to TX
2 R/W mode. o - .
1: Transmission delay 4 characters’ time (40 bit-time) when SIR is
changed from RX mode to TX mode.
00: UART B clock source is 1.8462 MHz (24 MHz / 13).
1~0 R/W 01: UART B clock source is 2 MHz (24 MHz / 12).

00: UART B clock source is 24 MHz (24 MHz / 1).
00: UART B clock source is 14.769 MHz (24 MHz / 1.625).
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CR F1h. (Default 00h)

BIT | READ /WRITE DESCRIPTION
7 R/W Reserved.
IRLOCSEL => IR I/O pins’ location selection.
6 R/W 0: Through SINB / SOUTB.
1: Through IRRX / IRTX.
5~3 R/W IRMODE => IR function mode selection. See the table below.
IR half / full duplex function selection.
2 R/W 0: IR function is Full Duplex.

1: IR function is Half Duplex.

0: SOUTB pin of UART B function or IRTX pin of IR function is in normal
1 R/W condition.

1: Inverse SOUTB pin of UART B function or IRTX pin of IR function.

0: SINB pin of UART B function or IRRX pin of IR function is in normal
0 R/W condition.

1: Inverse SINB pin of UART B function or IRRX pin of IR function.

IR MODE IR FUNCTION IRTX IRRX
00X Disable Tri-state High
010* IrDA Active pulse 1.6 uS Demodulation into SINB/IRRX
011* IrDA Active pulse 3/16 bit time Demodulation into SINB/IRRX
100 ASK-IR Inverting IRTX/SOUTB pin Routed to SINB/IRRX

Inverting IRTX/SOUTB & 500
101 ASK-IR Routed to SINB/IRRX
KHZ clock

110 ASK-IR Inverting IRTX/SOUTB Demodulation into SINB/IRRX

Inverting IRTX/SOUTB & 500
111* ASK-IR Demodulation into SINB/IRRX
KHZ clock

Note: The notation is normal mode in the IR function.
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17.6 Logical Device 5 (Keyboard Controller)

W83627UHG

winbond ] 4

CR 30h. (Default 01h)
BIT | READ /WRITE DESCRIPTION
7~1 | Reserved.
0 R/W 0: Log!cal dev!ce !s |naF:t|ve.
1: Logical device is active.
CR 60h, 61h. (Default 00h,60h)
BIT | READ /WRITE DESCRIPTION
These two registers select the first KBC 1/0 base address <100h: FFFh>
7~0 R/W
on 1-byte boundary.
CR 62h, 63h. (Default 00h,64h)
BIT | READ /WRITE DESCRIPTION
7~0 R/W These two registers select the second KBC I/O base address <100h:
FFFh> on 1-byte boundary.
CR 70h. (Default 01h)
BIT | READ/WRITE DESCRIPTION
7~4 | Reserved.
3~0 R/W These bits select IRQ resource for KINT. (Keyboard interrupt)
CR 72h. (Default 0Ch)
BIT | READ/WRITE DESCRIPTION
7~4 | Reserved.
3~0 R/W These bits select IRQ resource for MINT. (PS/2 Mouse interrupt)
CR FOh. (Default 83h)
BIT | READ/WRITE DESCRIPTION
KBC clock rate selection
00: 6MHz
7~6 R/W 01: 8MHz
10: 12MHz
11: 16MHz
5~3 | Reserved.
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CR FOh. (Default 83h), continued

BIT | READ/WRITE DESCRIPTION
0: Port 92 disabled.
2 RIW 1: Port 92 enabled.
1 R/W 0: Gate A20 software control.
1: Gate A20 hardware speed up.
0 R/W 0: KBRST software control.
1: KBRST hardware speeds up.
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17.7 Logical Device 6 (UART C)
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CR 30h. (Default 00h)
BIT | READ/WRITE DESCRIPTION
7~1 | Reserved.
o | mw [ e
CR 60h, 61h. (Default 03h, EOh)
BIT | READ/WRITE DESCRIPTION
7~0 R/W These two registers select Serial Port 1 1/0O base address <100h : FF8h>
on 8-byte boundary.
CR 70h. (Default 04h)
BIT | READ/WRITE DESCRIPTION
7~4 | Reserved.
3~0 R/W These bits select IRQ resource for Serial Port C.

CR FOh. (Default 00h)

BIT READ / WRITE DESCRIPTION
7 R/W 0: Delay RXCLK for 5 ns for LG issue.
1: No delay of 5 ns for RXCLK.
0: IRQ is the level mode.
6 RIW 1: IRQ is the pulse mode.
5 R/W 0: Using the original RX FIFO Error Indication signal (USR bit 7).
1: Using new RX FIFO Error Indication signal to solve some issues.
4~2 | Reserved.
00: UART C clock source is 1.8462 MHz (24 MHz / 13).
1~0 R/W 01: UART C clock source is 2 MHz (24 MHz / 12).
00: UART C clock source is 24 MHz (24 MHz / 1).
00: UART C clock source is 14.769 MHz (24 MHz / 1.625).
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17.8 Logical Device 7 (GPIO3, GPI04)
CR 30h. (Default 03h)

BIT | READ/WRITE DESCRIPTION

7~2 | Reserved.
1 R/W 0: GPIO4 is inactive. 1: GPIO4 is active.
0 R/W 0: GPIO3 is inactive. 1: GPIO3 is active.

CR EOh. (GPIO3 I/0 Register; Default FFh)
BIT | READ/WRITE DESCRIPTION

GPIO3 I/O register
7~0 R/W 0: The respective GPIO3 PIN is programmed as an Output port
1: The respective GPIO3 PIN is programmed as an Input port.

CR E1h. (GPIO3 Data Register; Default 00h)
BIT | READ /WRITE DESCRIPTION

GPIO3 Data register
For Output ports, the respective bits can be read and written by the pins.

R/W

Read Onl For Input ports, the respective bits can be read only from pins. Write
y accesses will be ignored.

CR E2h. (GPIO3 Inversion Register; Default 00h)

BIT | READ /WRITE DESCRIPTION
GPIO3 Inversion register

7~0 R/W 0: The respective bit and the port value are the same.
1: The respective bit and the port value are inverted. (Both Input & Output
ports)

CR E3h. (Status Register; Default 00h)
BIT | READ/WRITE DESCRIPTION

GPIO3 Event Status

Read Only Bl.t 7-0 corresponds.tc.) G/I:3?-GP30, respectively.
7~0 Read-Clear 0:No actllve edge(r.lsllng aII.|ng) has been detected
1 : An active edge(rising/falling) has been detected
Reading the status bit clears it to 0.
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CR E4h. (GPIO4 1/0O Register; Default FFh)
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BIT | READ /WRITE DESCRIPTION
GPIO4 I/O register
7~0 R/W 0: The respective GP10O4 PIN is programmed as an Output port
1: The respective GPIO4 PIN is programmed as an Input port.
CR E5h. (GPIO4 Data Register; Default 00h)
BIT | READ/WRITE DESCRIPTION
R/W GPI104 Data register
70 For Output ports, the respective bits can be read and written by the pins.
Read Only For Input p_orts, _the respective bits can be read only from pins. Write
accesses will be ignored.
CR E6h. (GPIO4 Inversion Register; Default 00h)
BIT | READ/WRITE DESCRIPTION
GPIO4 Inversion register
7~0 R/W 0: The respective bit and the port value are the same.
1: The respective bit and the port value are inverted. (Both Input & Output
ports)
CR E7h. (Status Register; Default 00h)
BIT | READ/WRITE DESCRIPTION
GPI104 Event Status
Read Only Bits 7-0 cc.)rrespond.tc.) GP4?-GP40, respectively.
7~0 0 : No active edge(rising/falling) has been detected
Read-Clear

1: An active edge(rising/falling) has been detected
Reading the status bit clears it to 0.
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17.9 Logical Device 8 (WDTO#, PLED, GPIOS, 6 & GPIO Base Address)
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CR 30h. (Default 02h)
BIT READ / WRITE DESCRIPTION
7~3 | Reserved.
2 R/W 0: GPIO6 is inactive. 1: GPIO6 is active.
1 R/W 0: GPIOS is inactive. 1: GPIOS5 is active.
0 R/W 0: WDTO# and PLED are inactive. 1: WDTO# and PLED are active.

CR 60h 61h. (Default 00h, 00h)

BIT READ / WRITE DESCRIPTION
These two registers select GPIO base address <100h: FF8h> on 4-byte
7~0 R/W
boundary.
CR EOh. (GPIO5 1/0 Register; Default FFh)
BIT READ / WRITE DESCRIPTION
GPIOS I/O register
7~0 R/W 0: The respective GPIO5 PIN is programmed as an Output port
1: The respective GPIO5 PIN is programmed as an Input port.
CR E1h. (GPIO5 Data Register; Default 00h)
BIT | READ /WRITE DESCRIPTION
R/W GPIOS5 Data register
70 For Output ports, the respective bits can be read and written by the pins.
Read Only For Input p_orts, _the respective bits can be read only from pins. Write
accesses will be ignored.
CR E2h. (GPIOS5 Inversion Register; Default 00h)
BIT | READ /WRITE DESCRIPTION
GPIOS Inversion register
7~0 R/W 0: The respective bit and the port value are the same.

1: The respective bit and the port value are inverted. (Both Input & Output

ports)
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CR E3h. (Status Register; Default 00h)
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BIT | READ /WRITE DESCRIPTION
GPIO5 Event Status
, Read Only BI-tSN7-O c<.)rrespond.t<? GI?5IZ-GPSO, respectively.
~0 Read-Clear 0:No actllve edge(r.lsllng/ a .|ng) as been detected
1 : An active edge(rising/falling) has been detected
Reading the status bit clears it to 0.
CR E4h. (GPIO6 1/0 Register; Default FFh)
BIT | READ /WRITE DESCRIPTION
GPIOG6 I/O register
7~0 R/W 0: The respective GPIO6 PIN is programmed as an Output port
1: The respective GPIO6 PIN is programmed as an Input port.
CR E5h. (GPIO6 Data Register; Default 1Fh)
BIT READ / WRITE DESCRIPTION
R/W GPIOG6 Data register
70 For Output ports, the respective bits can be read and written by the pins.
Read Only For Input ports, the respective bits can be read only from pins. Write

accesses will be ignored.

CR E6h. (GPIO6 Inversion Register; Default 00h)

BIT READ / WRITE DESCRIPTION
GPIOB6 Inversion register
7~0 R/W 0: The respective bit and the port value are the same.
1: The respective bit and the port value are inverted. (Both Input & Output
ports)
CR ET7h. (Status Register; Default 00h)
BIT READ / WRITE DESCRIPTION
GPIO6 Event Status
Read Only Bits 7-0 cgrrespond.tc? GP6?—GP60, respectively.
7~0 0 : No active edge(rising/falling) has been detected
Read-Clear

1: An active edge(rising/falling) has been detected
Reading the status bit clears it to 0.
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CR F5h. (WDTO# and KBC P20 Control Mode Register; Default 00h)
BIT | READ /WRITE DESCRIPTION

7~5 | Reserved.

1000 times faster in WDTO# count mode.

0: Disable.

4 R/W 1: Enable.

(If bit-3 is Second Mode, the count mode is 1/1000 Sec.)
(If bit-3 is Minute Mode, the count mode is 1/1000 Min.)

Select WDTO# count mode.
3 R/W 0: Second Mode.
1: Minute Mode.

Enable the rising edge of KBC reset (P20) to issue time-out event.
2 R/W 0: Disable.
1: Enable.

Disable / Enable the WDTO# output low pulse to the KBRST# pin (PIN60)
1 R/W 0: Disable.
1: Enable.

0 Reserved.

CR F6h. (WDTO# Counter Register; Default 00h)
BIT | READ / WRITE DESCRIPTION

Watch Dog Timer Time-out value. Writing a non-zero value to this
register causes the counter to load the value to Watch Dog Counter
and start counting down. If bits 7 and 6 of CR F7h are set, any
Mouse Interrupt or Keyboard Interrupt event will also cause the
reload of previously-loaded non-zero value to Watch Dog Counter
and start counting down. Reading this register returns current value
in Watch Dog Counter instead of Watch Dog Timer Time-out value.

00h: Time-out Disable

01h: Time-out occurs after 1 second/minute
02h: Time-out occurs after 2 second/minutes
03h: Time-out occurs after 3 second/minutes

7~0 R/W

FFh: Time-out occurs after 255 second/minutes
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CR F7h. (WDTO# Control & Status Register; Default 00h)

BIT | READ /WRITE DESCRIPTION
Mouse interrupt reset watch-dog timer enable
7 R/W 0: Watchdog timer is not affected by mouse interrupt.

1: Watchdog timer is reset by mouse interrupt.

Keyboard interrupt reset watch-dog timer enable
6 R/W 0: Watchdog timer is not affected by keyboard interrupt.
1: Watchdog timer is reset by keyboard interrupt.

5 Write “1” Only | Trigger WDTO# event. This bit is self-clearing.
WDTO# status bit

R/W
4 o amn 0: Watchdog timer is running.
Write “0” Clear . . .
1: Watchdog timer issues time-out event.
3~0 R/W These bits select IRQ resource for WDTO#. (02h for SMI# event.)
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CR 30h. (Default 03h)
BIT | READ /WRITE DESCRIPTION
7~2 | Reserved.
1 R/W 0: GPIO2 is inactive. 1: GPIO2 is active.
0 R/W 0: GPIO1 is inactive. 1: GPIO1 is active.
CR EOh. (GPIO1 I/O Register; Default FFh)
BIT READ / WRITE DESCRIPTION
GPIO1 I/O register
7~0 R/W 0: The respective GPIO1 PIN is programmed as an Output port
1: The respective GPIO1 PIN is programmed as an Input port.
CR E1h. (GPIO1 Data Register; Default 00h)
BIT | READ /WRITE DESCRIPTION
R/W GPIO1 Data register
70 For Output ports, the respective bits can be read and written by the pins.
Read Only For Input p_orts, _the respective bits can be read only from pins. Write
accesses will be ignored.
CR E2h. (GPIO1 Inversion Register; Default 00h)
BIT | READ /WRITE DESCRIPTION
GPIO1 Inversion register
7~0 R/W 0: The respective bit and the port value are the same.
1: The respective bit and the port value are inverted. (Both Input & Output
ports)
CR E3h. (Status Register; Default 00h)
BIT | READ /WRITE DESCRIPTION
GPIO1 Event Status
, Read Only BI.tS 7-0 cc.)rrespond.tc? G/I?1?-GP10, respectively.
7 Read-Clear 0:No actllve edge(r.lsllng aII.|ng) has been detected
1 : An active edge(rising/falling) has been detected
Reading the status bit clears it to 0.
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BIT | READ /WRITE DESCRIPTION
GPI0O2 I/O register
7~0 R/W 0: The respective GPIO2 PIN is programmed as an Output port
1: The respective GPIO2 PIN is programmed as an Input port.
CR E5h. (GPIO2 Data Register; Default 00h)
BIT | READ/WRITE DESCRIPTION
R/W GPI02 Data register
70 For Output ports, the respective bits can be read and written by the pins.
Read Only For Input p_orts, _the respective bits can be read only from pins. Write
accesses will be ignored.
CR E6h. (GPIO2 Inversion Register; Default 00h)
BIT | READ/WRITE DESCRIPTION
GPIO2 Inversion register
7~0 R/W 0: The respective bit and the port value are the same.
1: The respective bit and the port value are inverted. (Both Input & Output
ports)
CR E7h. (Status Register; Default 00h)
BIT | READ/WRITE DESCRIPTION
GPIO2 Event Status
. Read Only gnt 4-0 corresponds.tc.) G/I;’2§-GP20, respectively.
Read-Clear :No actllve edge(r-lsllng aII.|ng) has been detected
1: An active edge(rising/falling) has been detected
Reading the status bit clears it to 0.
CR F3h. (Suspend LED Mode Register; Default 00h) (VBAT power)
BIT | READ/WRITE DESCRIPTION
Select Suspend LED mode.
00: Suspend LED pin is driven low.
7~6 R/W 01: Suspend LED pin is tri-stated.
10: Suspend LED pin outputs 1Hz pulse with 50% duty cycle.
11: Suspend LED pin outputs '/4;Hz pulse with 50% duty cycle.
5~0 | Reserved.
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17.11 Logical Device A (ACPI)
(CR30, CR70 are VCC powered; CRE0~F7 and CRFE are VRTC powered)

CR 30h. (Default 00h)
BIT | READ/WRITE DESCRIPTION

7~1 | Reserved.

0: Logical device is inactive.

0 RIW 1: Logical device is active.

CR 70h. (Default 00h)

BIT | READ/WRITE DESCRIPTION
7~4 | Reserved.
3~0 R/W These bits select IRQ resource for PME#.

CR EOh. (Default 01h) (VBAT Power)

BIT | READ /WRITE DESCRIPTION
DIS_PSIN => Disable panel switch input to turn system power supply on.
7 R/W 0: PSIN# is wire-AND and connected to PSOUT#.

1: PSIN# is blocked and cannot affect PSOUT#.

Enable KBC wake-up
6 R/W 0: Disable keyboard wake-up function via PSOUT#.
1: Enable keyboard wake-up function via PSOUT#.

Enable Mouse wake-up
5 R/W 0: Disable mouse wake-up function via PSOUT#.
1: Enable mouse wake-up function via PSOUT#.

MSRKEY =>

3 keys (ENMDAT_UP, CRE6[7]; MSRKEY, CREO[4]; MSXKEY, CREOQ[1])
define the combinations of the mouse wake-up events. Please refer to the
following table for the details.

ENMDAT_UP | MSRKEY | MSXKEY Wake-up event
1 X 1 Any button clicked or movement.
4 R/W One click of either left or right MS
1 X 0 button.
0 0 1 One click of the MS left button.
0 1 1 One click of the MS right button.
0 0 0 Two clicks of the MS left button.
0 1 0 Two clicks of the MS right button.
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CR EOh. (Default 01h) (VBAT Power), continued
BIT READ / WRITE | DESCRIPTION
3 Reserved.

Keyboard / Mouse swap enable

2 R/W 0: Normal mode.
1: Keyboard / Mouse ports are swapped.
MSXKEY =>
1 R/W 3 keys (ENMDAT_UP, CRE6[7]; MSRKEY, CREOQ[4]; MSXKEY, CREO[1])

define the combinations of the mouse wake-up events. Please refer to the
table in CREOQ[4] for the details.
KBXKEY =>

0: Only the pre-determined key combination in sequence can wake up the
system.

1: Any character received from the keyboard can wake up the system.

0 R/W

CR E1h. (KBC Wake-Up Index Register; Default 00h) (VSB Power)
BIT READ / WRITE DESCRIPTION

Keyboard wake-up index register.

It is the index register of CRE2, which is the access window of keyboard
7~0 R/W pre-determined key combination characters. The first set of wake up key
combination is in the range of 0x00 - OxOE, the second set 0x30 — Ox3E,
and the third set 0x40 — Ox4E. Incoming key combination can be read
through 0x10 — Ox1E.

CR E2h. (KBC Wake-Up Data Register; Default FFh) (VSB Power)

BIT | READ/WRITE DESCRIPTION
Keyboard wake-up data register.
7~0 R/W It is the data register of the keyboard pre-determined key combination

characters, which is indexed by CRE1.

CR E3h. (Event Status Register; Default 08h)

BIT READ / WRITE DESCRIPTION
7~6 | Reserved.
5 | e ooy | This event status d by VSB ff/
Read-Clear is event status is caused by power off/on.
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Default 08h), continued

BIT | READ /WRITE DESCRIPTION
If E4[7]is 1 =>
This bit is 0: When power loss occurs and VSB power is on, it indicates
4 Read Only that the system power is turned on.

Read-Clear This bit is 1: When power loss occurs and VSB power is on, it indicates
that the system power is turned off.
If E4[7] is O => This bit is always 0.
Thermal shutdown status.

Read Only .

3 Read-Clear 0: No thermal shutdown event is issued.
1: The thermal shutdown event is issued.
PSIN_STS
2 I'S::(?-glzlayr 0: No PSIN event is issued.

1: The PSIN event is issued.
MSWAKEUP_STS => The bit is latched by the mouse wake-up event.

Read Only ) o

1 0: No mouse wake-up event is issued.

Read-Clear .
1: The mouse wake-up event is issued.
KBWAKEUP_STS => The bit is latched by the keyboard wake-up event.

Read Only .

0 0: No keyboard wake-up event is issued.
Read-Clear

1: The keyboard wake-up event is issued.

CR E4h. (Default 00h)

BIT

READ / WRITE

DESCRIPTION

R/W

Disable / Enable power loss control function (LDA: CRE4[6:5]) for Intel
chipset. (VBAT)

0: Disable.

1: Enable.

R/W

Power-loss control bits => (VBAT)
00: System always turns off when it returns from the power-loss state.
01: System always turns on when it returns from the power-loss state.

10: System turns off / on when it returns from the power-loss state
depending on the state before the power loss.

11: User defines the state before power loss.(i.e. the last state set of
CRES6[4])

Reserved.

R/W

Keyboard wake-up options. (LRESET#)
0: Password or sequence hot keys programmed in the registers.
1: Any key.

R/W

Enable the hunting mode for all wake-up events set in CREOQ. This bit is
cleared when any wake-up events is captured. (LRESET#)

0: Disable.

1: Enable.

Reserved.
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BIT

READ / WRITE

DESCRIPTION

R/W

GPIO 6 reset source control bit.
=0 Enable GPIO 6 reset source by LRESET#
=1 Disable GPIO 6 reset source by LRESET#

R/W

GPIO 5 reset source control bit.
=0 Enable GPIO 5 reset source by LRESET#
=1 Disable GPIO 5 reset source by LRESET#

R/W

GPIO 4 reset source control bit.
=0 Enable GPIO 4 reset source by LRESET#
=1 Disable GPIO 4 reset source by LRESET#

R/W

GPIO 3 reset source control bit.
=0 Enable GPIO 3 reset source by LRESET#
=1 Disable GPIO 3 reset source by LRESET#

R/W

GPIO 2 reset source control bit.
=0 Enable GPIO 2 reset source by LRESET#
=1 Disable GPIO 2 reset source by LRESET#

R/W

GP25~27 reset source control bit.
=0 LRESET#
=1 RSMRST#

1-0

Reserved.

CR E6h. (Default 1Ch)

BIT |READ / WRITE DESCRIPTION

ENMDAT => (VSB)
3 keys (ENMDAT_UP, CRE6[7]; MSRKEY, CREO0[4]; MSXKEY, CREOQ[1])

7 R/W ) .=
define the combinations of the mouse wake-up events. Please refer to the
table in CREOQ[4] for the details.

6 Reserved.
CASEOPEN Clear Control. (VSB)

5 R/W Write 1 to this bit will clear CASEOPEN status. This bit will clear the status
itself. The function is the same as Index 46h bit 7 of H/W Monitor part.
Power-loss Last State Flag. (VBAT)

4 R/W 0: ON
1. OFF.
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CR E6h. (Default 1Ch), continued
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BIT |READ / WRITE DESCRIPTION
PWROK_DEL (first stage) (VSB)
3 R/W Set the delay time when rising from PWROK_LP to PWROK_ST.
0: 300 ~ 500 ms.
1: 200 ~ 300 ms.
PWROK_DEL (VSB)
21 R/W Set the delay time when rising from PWROK_ST to PWROK.
00: No delay time. 01: Delay 32 ms
10: 96 ms 11: Delay 250 ms
PWROK_TRIG =>
0 R/W-Clear Write 1 to re-trigger the PWROK signal from low to high.

CR E7h. (Default 00h)

BIT | READ/WRITE DESCRIPTION
ENKD3 => (VSB)
Enable the third set of keyboard wake-up key combination. Its values are
7 R/W accessed through_ keyboard wake-up_ index register (CRE1) and keyboard
wake-up data register (CREZ2) at the index from 40h to 4eh.
0: Disable the third set of the key combinations.
1: Enable the third set of the key combinations.
ENKD2 => (VSB)
Enable the second set of keyboard wake-up key combination. Its values
6 R/W are accessed through keyboard wake-up index register (CRE1) and
keyboard wake-up data register (CREZ2) at the index from 30h to 3eh.
0: Disable the second set of the key combinations.
1: Enable the second set of the key combinations.
ENWIN9SKEY => (VSB)
Enable Win98 keyboard dedicated key to wake-up the system via
5 R/W PSOUT# when keyboard wake-up function is enabled.
0: Disable Win98 keyboard wake-up.
1: Enable Win98 keyboard wake-up.
EN_ONPSOUT (VBAT)
Disable/Enable to issue a 0.5s long PSOUT# pulse when the system
4 R/W returns from the _power_—loss state and is supp_osed to be on as described
in CRE4[6:5], logic device A. (for SiS & VIA chipsets)
0: Disable.
1: Enable.
Select WDTO# reset source (VSB)
3 R/W 0: Watchdog timer is reset by LRESET#.
1: Watchdog timer is reset by PWROK.
2~1 | Reserved.
Hardware Monitor RESET source select (VBAT)
0 R/W 0: PWROK.
1: LRESET#.
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CR F2h. (Default 3Eh) (VSB Power)

BIT | READ/WRITE DESCRIPTION
7~1 Reserved.
0 R/W EN_PME =>  0: Disable PME. 1: Enable PME.
CR F3h. (Default 00h)
BIT | READ/WRITE DESCRIPTION
7 Reserved.
PME status of the URC IRQ event.
6 R /W-Clear Write 1 to clear this status.
PME status of the Mouse IRQ event.
5 R/ W-Clear Write 1 to clear this status.
PME status of the KBC IRQ event.
4 R/W-Clear Write 1 to clear this status.
PME status of the PRT IRQ event.
3 R/W-Clear Write 1 to clear this status.
PME status of the FDC IRQ event.
2 R/ W-Clear Write 1 to clear this status.
PME status of the URA IRQ event.
L R/ W-Clear Write 1 to clear this status.
PME status of the URB IRQ event.
0 R/ W-Clear Write 1 to clear this status.
CR F4h. (Default 00h)
BIT | READ/WRITE DESCRIPTION
7~6 | Reserved.
PME status of the URF IRQ event.
5 R/ W-Clear Write 1 to clear this status.
PME status of the URE IRQ event.
4 R/ W-Clear Write 1 to clear this status.
3 R / W-Clear PME status of the HM IRQ event.

Write 1 to clear this status.
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BIT | READ /WRITE DESCRIPTION
PME status of the WDTO# event.
2 R/W-Clear Write 1 to clear this status.
PME status of the URD IRQ event.
! R/W-Clear Write 1 to clear this status.
PME status of the RIB event.
0 R/W-Clear Write 1 to clear this status.
CR F6h. (Default 00h) (VSB Power)
BIT | READ /WRITE DESCRIPTION
7 Reserved.
6 R/W 0: Disable PME interrupt of the URC IRQ event.
1: Enable PME interrupt of the URC IRQ event.
5 R/W 0: Disable PME interrupt of the Mouse IRQ event.
1: Enable PME interrupt of the Mouse IRQ event.
4 R/W 0: Disable PME interrupt of the KBC IRQ event.
1: Enable PME interrupt of the KBC IRQ event.
3 R/W 0: Disable PME interrupt of the PRT IRQ event.
1: Enable PME interrupt of the PRT IRQ event.
5 R/W 0: Disable PME interrupt of the FDC IRQ event.
1: Enable PME interrupt of the FDC IRQ event.
1 R/W 0: Disable PME interrupt of the URA IRQ event.
1: Enable PME interrupt of the URA IRQ event.
0 R/W 0: Disable PME interrupt of the URB IRQ event.
1: Enable PME interrupt of the URB IRQ event.
CR F7h. (Default 00h) (VSB Power)
BIT | READ /WRITE DESCRIPTION
7~6 | Reserved.
5 R/W 0: Disable PME interrupt of the URF IRQ event.
1: Enable PME interrupt of the URF IRQ event.
4 R/W 0: Disable PME interrupt of the URE IRQ event.
1: Enable PME interrupt of the URE IRQ event.
3 R/W 0: Disable PME interrupt of the HM IRQ event.

1: Enable PME interrupt of the HM IRQ event.
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BIT | READ /WRITE DESCRIPTION
2 R/W 0: Disable PME interrupt of the WDTO# event.
1: Enable PME interrupt of the WDTO# event.
1 R/W 0: Disable PME interrupt of the URD IRQ event.
1: Enable PME interrupt of the URD IRQ event.
0 R/W 0: Disable PME interrupt of the RIB event.

1: Enable PME interrupt of the RIB event.

CR FEh. (GPIO2 Event Route Selection Register; Default 00h)

BIT | READ / WRITE DESCRIPTION
7 R/W Reserved.
6 R/W 0: Disable GP27 event route to PSOUT#.
1: Enable GP27 event route to PSOUT#.
5 R/W 0: Disable GP26 event route to PSOUT#.
1: Enable GP26 event route to PSOUT#.
4 R/W 0: Disable GP25 event route to PSOUT#.
1: Enable GP25 event route to PSOUT#.
3 Reserved.
2 R/W 0: Disable GP27 event route to PME#.
1: Enable GP27 event route to PME#.
1 R/W 0: Disable GP26 event route to PME#.
1: Enable GP26 event route to PME#.
0 R/W 0: Disable GP25 event route to PME#.
1: Enable GP25 event route to PME#.
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CR 30h. (Default 00h)
BIT | READ/WRITE DESCRIPTION
7~1 | Reserved.
o | miw e
CR 60h, 61h. (Default 00h, 00h)
BIT READ / WRITE DESCRIPTION
7~0 R/W These two registers select HM base address <100h : FFEh> on 2-byte
boundary.
CR 70h. (Default 00h)
BIT READ / WRITE DESCRIPTION
7~4 | Reserved.
3~0 R/W These bits select IRQ resource for HM.

CR FOh. (Reserved.)

CR F1h

. (Reserved.)

CR F2h. (Multi-function Select & FAN Strapping Status Register; Default 00h) (VCC Power)

BIT | READ /WRITE DESCRIPTION
7~2 | Reserved.
GPI_MUL strapping status.
This bit is strapped by pin 122 (SOUTD / GP42).
! Read Only | . piN 107,108 > BEEP, PLED
1: PIN 107,108 > GP20, GP21
FAN_SET strapping status.
0 Read Only This bit is strapped by pin 119 (RTSD# / GP45).

0: The initial speed is 100%.
1: The initial speed is 50%.
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17.13 Logical Device C (PECI, SST)

CR EOh. (Agent Configuration Register; Default 00h)

BIT | READ/WRITE

DESCRIPTION

7 R/W

Agt4EN (Agent 4 Enable Bit)
0: Agent 4 is disabled.
1: Agent 4 is enabled.

6 R/W

Agt3EN (Agent 3 Enable Bit)
0: Agent 3 is disabled.
1: Agent 3 is enabled.

5 R/W

Agt2EN (Agent 2 Enable Bit)
0: Agent 2 is disabled.
1: Agent 2 is enabled.

4 R/W

Agt1EN (Agent 1 Enable Bit)
0: Agent 1 is disabled.
1: Agent 1 is enabled.

3 R/W

RTD4 (Agent 4 Return Domain 1 Enable Bit, Functions only when CR E5h
bit 7 is set to 1)

0: Agent 4 always returns the relative temperature from domain 0.
1: Agent 4 always returns the relative temperature from domain 1.

2 R/W

RTD3 (Agent 3 Return Domain 1 Enable Bit, Functions only when CR E5h
bit 6 is setto 1)

0: Agent 3 always returns the relative temperature from domain 0.
1: Agent 3 always returns the relative temperature from domain 1.

1 R/W

RTD2 (Agent 2 Return Domain 1 Enable Bit, Functions only when CR E5h
bit 5 is setto 1)

0: Agent 2 always returns the relative temperature from domain 0.
1: Agent 2 always returns the relative temperature from domain 1.

0 R/W

RTD1 (Agent 1 Return Domain 1 Enable Bit, Functions only when CR E5h
bit 4 is setto 1)

0: Agent 1 always returns the relative temperature from domain 0.
1: Agent 1 always returns the relative temperature from domain 1.

(When CR ES8 [3] is set to 1, this register is used to read the relative temperature of Agent 1 (Low

Byte)).

Note. Agent 1 ~ Agent 4 represent the addresses of PECI devices from 0x30h to 0x33h

respectively.
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CR E1h. (Agent 1 TControl Register; Default 48h)
BIT | READ/WRITE DESCRIPTION

7 Reserved.

Agent 1 TBase must always be a positive value; a negative value will

6~0 R7IW introduce abnormal temperature response. (Note1)

(When CR E8 [3] is set to 1, this register is used to read the relative temperature of Agent 1 (High
Byte))

CR E2h. (Agent 2 TControl Register; Default 48h)
BIT | READ/WRITE DESCRIPTION

7 Reserved.

Agent 2 TBase must always be a positive value; a negative value will

6~0 R/W introduce abnormal temperature response. (Note1)

(When CR ES8 [3] is set to 1, this register is used to read the relative temperature of Agent 2 (Low
Byte))

CR E3h. (Agent 3 TControl Register; Default 48h)
BIT | READ/WRITE DESCRIPTION

7 Reserved.

Agent 3 TBase must always be a positive value; a negative value will

6~0 RIW introduce abnormal temperature response. (Note1)

(When CR E8 [3] is set to 1, this register is used to read the relative temperature of Agent 2 (High
Byte))

CR E4h. (Agent 4 TControl Register; Default 48h)
BIT | READ/WRITE DESCRIPTION

7 Reserved.

Agent 4 TBase must always be a positive value; a negative value will

6~0 RIW introduce abnormal temperature response. (Note1)

(When CR ES8 [3] is set to 1, this register is used to read the relative temperature of Agent 3 (Low
Byte))

Note1: TBase is a temperature reference based on the experiment of the processor actual
temperature. For more details, please refer to section 7.5.
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CR E5h. (PECI Domain Register; Default 00h)

BIT | READ /WRITE DESCRIPTION
Agtd4D1 (Agent 4 Domain 1 Enable Bit)
7 R/W 0: Agent 4 does not have domain 1.

1: Agent 4 has domain 1.

Agt3D1 (Agent 3 Domain 1 Enable Bit)
6 R/W 0: Agent 3 does not have domain 1.
1: Agent 3 has domain 1.

Agt2D1 (Agent 2 Domain 1 Enable Bit)
5 R/W 0: Agent 2 does not have domain 1.
1: Agent 2has domain 1.

Agt1D1 (Agent 1 Domain 1 Enable Bit)
4 R/W 0: Agent 1 does not have domain 1.
1: Agent 1 has domain 1.

3~2 | Reserved.

Return High Temperature

0: The temperature of each Agent is returned from domain 0 or domain 1, which is
1 R/W controlled by CREQ bit 0~3.

1: Return the highest temperature in domain 0 and domain 1 of each
individual Agent.

0 Reserved.

(When CR E8 [3] is set to 1, this register is used to read the relative temperature of Agent 3 (High
Byte))

CR E6h. (Agent 4 Relative Temperature (Low Byte))
BIT READ / WRITE DESCRIPTION

7~0 Read Only Agent 4 Relative Temperature (Low Byte)
Before reading this register, this must be set to 1 in CR E8[3]

CR E7h. (Agent 4 Relative Temperature (High Byte))
BIT | READ/WRITE DESCRIPTION

7~0 Read Only Agent 4 Relative Temperature (High Byte)
Before reading this register, this must be set to 1 in CR E8[3]
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CR E8h. (PECI Warning Flag Register; Default 00h)
BIT | READ/WRITE DESCRIPTION

Agent 4 Alert Bit (When CR E8[3] is 0)
0: Agent 4 has valid FCS.

1: Agent 4 has invalid FCS in the previous 3 transactions.
7 R/W

Agent 4 Absent Bit (When CR E8[3] is 1)
0: Agent 4 is detected.
1: Agent 4 cannot be detected.

Agent 3 Alert Bit (When CR E8[3] is 0)
0: Agent 3 has valid FCS.

1: Agent 3 has invalid FCS in the previous 3 transactions.
6 R/W

Agent 3 Absent Bit (When CR E8[3] is 1)
0: Agent 3 is detected.
1: Agent 3 cannot be detected.

Agent 2 Alert Bit (When CR E8[3] is 0)
0: Agent 2 has valid FCS.

1: Agent 2 has invalid FCS in the previous 3 transactions.
5 R/W

Agent 2 Absent Bit (When CR E8[3] is 1)
0: Agent 2 is detected.
1: Agent 2 cannot be detected.

Agent 1 Alert Bit (When CR E8[3] is 0)
0: Agent 1 has valid FCS.

1: Agent 1 has invalid FCS in the previous 3 transactions.
4 R/W

Agent 1 Absent Bit (When CR ES8[3])
0: Agent 1 is detected.
1: Agent 1 cannot be detected.

Bank Select. This bit is used in Bank index selection. The relative data
delivered over PECI interface and PECI Agent Absent Bit can be read
from the registers below by setting Bank selection.

Agt1RelTemp: CR EO (Low Byte), CR E1 (High Byte)
Agt2RelTemp: CR E2 (Low Byte), CR E3 (High Byte)

3 R/W Agt3RelTemp: CR E4 (Low Byte), CR E5 (High Byte)
Agt4RelTemp: CR E6 (Low Byte), CR E7 (High Byte)

Agent 4 Absent Bit: CR E8 bit 7

Agent 3 Absent Bit: CR E8 bit 6

Agent 2 Absent Bit: CR E8 bit 5

Agent 1 Absent Bit: CR ES8 bit 4

2 Reserved.

-186-





W83627UHG
'/ winbond /] 4

CR E8h. (PECI Warning Flag Register; Default 00h), continued

BIT | READ/WRITE DESCRIPTION

PECI Speed Select.

00: The PECI speed is 1.5 MHz
1~0 R/W 01: The PECI speed is 750 KHz
10: The PECI speed is 375 KHz
11: The PECI speed is 187 KHz

BANK SELECT CRE8BIT3=0 CRE8BIT3=1
CREO Agent Configuration Register Agt1RelTemp (Low Byte)
CRE1 Agent 1 TBase Register Agt1RelTemp (High Byte)
CRE2 Agent 2 TBase Register Agt2RelTemp (Low Byte)
CRE3 Agent 3 TBase Register Agt2RelTemp (High Byte)
CRE4 Agent 4 TBase Register Agt3RelTemp (Low Byte)
CRE5 PECI Domain Register Agt3RelTemp (High Byte)
CRE6 Reserved Agt4RelTemp (Low Byte)
CRE7 Reserved Agt4RelTemp (High Byte)

CRES8 (bit4~7) Agent Alert Bit Agent Absent Bit

CR F1h. (SST Address Register; Default 48h)
BIT | READ/WRITE DESCRIPTION

7~0 R/W SST address

CR F2h. (SST Vendor ID Low Byte; Default 50h)
BIT READ / WRITE DESCRIPTION
7~0 R/W SST Vendor ID Low Byte. (Note 2)
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CR F3h. (SST Vendor ID High Byte; Default 10h)
BIT | READ/WRITE DESCRIPTION
7~0 R/W SST Vendor ID High Byte. (Note 2)

CR FENh. (SST Device ID Low Byte; Default 23h)
BIT | READ /WRITE DESCRIPTION
7~0 R/W SST Device ID Low Byte. (Note 3)

CR FFh. (SST Device ID High Byte; Default 5Ah)
BIT | READ/WRITE DESCRIPTION
7~0 R/W SST Device ID High Byte. (Note 3)

Note 2: Vendor ID identifies the device from a specific vendor. The PCI SIG or TBA assigns the
contents of this value.

Note 3: This value is assigned by vendor and must be exclusive to that vendor and to the device. It
will be used in conjunction with the Vendor ID to associate the correct software driver with the
Sensor.
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CR 30h. (Default 00h)
BIT | READ/WRITE DESCRIPTION
7~1 | Reserved.
o | mw [ e
CR 60h, 61h. (Default 02h, EOh)
BIT | READ/WRITE DESCRIPTION
7~0 R/W These two registers select Serial Port 1 1/0O base address <100h : FF8h>
on 8-byte boundary.
CR 70h. (Default 03h)
BIT | READ/WRITE DESCRIPTION
7~4 | Reserved.
3~0 R/W These bits select IRQ resource for Serial Port D.

CR FOh. (Default 00h)

BIT | READ/WRITE DESCRIPTION
7 R/W 0: Delay RXCLK for 5 ns for LG issue.
1: No delay of 5 ns for RXCLK.
0: IRQ is the level mode.
6 RIW 1: IRQ is the pulse mode.
5 R/W 0: Using the original RX FIFO Error Indication signal (USR bit 7).
1: Using new RX FIFO Error Indication signal to solve some issues.
4~2 | Reserved.
00: UART D clock source is 1.8462 MHz (24 MHz / 13).
1~0 R/W 01: UART D clock source is 2 MHz (24 MHz / 12).
00: UART D clock source is 24 MHz (24 MHz / 1).
00: UART D clock source is 14.769 MHz (24 MHz / 1.625).
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17.15 Logical Device E (UART E)
CR 30h. (Default 00h)

BIT READ / WRITE DESCRIPTION
7~1 | Reserved.

0: Logical device is inactive.

R/W
0 / 1: Logical device is active.

CR 60h, 61h. (Default 03h, E8h)

BIT | READ/WRITE DESCRIPTION

These two registers select Serial Port 1 I/O base address <100h : FF8h>
on 8-byte boundary.

7~0 R/W

CR 70h. (Default 04h)

BIT READ / WRITE DESCRIPTION
7~4 | Reserved.
3~0 R/W These bits select IRQ resource for Serial Port E.

CR FOh. (Default 00h)
BIT | READ/WRITE DESCRIPTION

7 Reserved

0: IRQ is the level mode.

R/W
6 / 1: IRQ is the pulse mode.

0: Using the original RX FIFO Error Indication signal (USR bit 7).

5 R/W
1: Using new RX FIFO Error Indication signal to solve some issues.

4~2 | Reserved.

00: UART E clock source is 1.8462 MHz (24 MHz / 13).
01: UART E clock source is 2 MHz (24 MHz / 12).

00: UART E clock source is 24 MHz (24 MHz / 1).

00: UART E clock source is 14.769 MHz (24 MHz / 1.625).

1~0 R/W
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CR 30h. (Default 00h)
BIT | READ/WRITE DESCRIPTION
7~1 | Reserved.
o | mw [ e
CR 60h, 61h. (Default 02h, E8h)
BIT | READ/WRITE DESCRIPTION
7~0 R/W These two registers select Serial Port 1 1/0O base address <100h : FF8h>
on 8-byte boundary.
CR 70h. (Default 03h)
BIT | READ/WRITE DESCRIPTION
7~4 | Reserved.
3~0 R/W These bits select IRQ resource for Serial Port F.

CR FOh. (Default 00h)

BIT | READ/WRITE DESCRIPTION
7 R/W 0: Delay RXCLK for 5 ns for LG issue.
1: No delay of 5 ns for RXCLK.
0: IRQ is the level mode.
6 RIW 1: IRQ is the pulse mode.
5 R/W 0: Using the original RX FIFO Error Indication signal (USR bit 7).
1: Using new RX FIFO Error Indication signal to solve some issues.
4~2 | Reserved.
00: UART F clock source is 1.8462 MHz (24 MHz / 13).
1~0 R/W 01: UART F clock source is 2 MHz (24 MHz / 12).
00: UART F clock source is 24 MHz (24 MHz / 1).
00: UART F clock source is 14.769 MHz (24 MHz / 1.625).
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18. SPECIFICATIONS

18.1 Absolute Maximum Ratings

PARAMETER RATING UNIT
Power Supply Voltage (5V) 45t05.5 V
Input Voltage -0.5 to 5Vcc+0.5 \Y
RTC Battery Voltage VBAT 3.0t0 3.6 Y
Operating Temperature 0to +70 °C
Storage Temperature -55 to +150 °C

Note: Exposure to conditions beyond those listed under Absolute Maximum Ratings may adversely affect the life and reliability
of the device.

18.2 DC CHARACTERISTICS
(Ta=0°Cto 70°C, 5Vcc =5V £ 10%, Vss = OV)

PARAMETER SYM MIN TYP MAX. | UNIT | CONDITIONS

RTC Battery Quiescent Current IBAT 24 pA | VBAT=25V
VsB = 5V, All
égrlj(ler?ttand-by Power Supply Quiescent IsB 20 mA ,:OCtPI pins are
connected.

1/012tp3 — SV TTL level bi-directional pin with 12mA source-sink capability
Input Low Voltage VIL 0.8 \%
Input High Voltage VIH 20 \Y
Output Low Voltage VoL 04 V loL =12 mA
Output High Voltage VOH 2.4 V [OH =-12 mA
Input High Leakage ILIH +10 pA | VIN=5V
Input Low Leakage ILIL -10 pA | VIN=0V
1/042¢s - TTL level Schmitt-trigger bi-directional pin with 12mA source-sink capability
Input Low Threshold Voltage Vit- 0.5 0.8 1.1 \Y
Input High Threshold Voltage Vi+ 1.6 2.0 2.4 V
Hysteresis VTH 0.5 1.2 V 5Vce= 5V
Output Low Voltage VoL 0.4 V loL=12 mA
Output High Voltage VOH 2.4 \% [OH =-12 mA
Input High Leakage ILIH +10 pA | VIN=5V
Input Low Leakage ILIL -10 pA | VIN=0V
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DC CHARACTERISTICS, continued

PARAMETER SYM MIN TYP MAX. | UNIT | CONDITIONS
I/0D12¢ - TTL level bi-directional pin and open-drain output with 12mA sink capability
Input Low Voltage VIL 0.8 \Y
Input High Voltage VIH 2.0 \%
Output Low Voltage VoL 0.4 V loL =12 mA
Input High Leakage ILIH +10 pA | VIN =5V
Input Low Leakage ILIL -10 pA | VIN=0V

1/0D 125 - TTL level Schmitt-trigger bi-directional pin and open drain output with 12mA sink
capability

Input Low Threshold Voltage Vt- 0.5 0.8 1.1 V

Input High Threshold Voltage Vi+ 1.6 2.0 2.4 V

Hysteresis VTH 0.5 1.2 V 5Vcc= 5V
Output Low Voltage VoL 04 V loL =12 mA
Input High Leakage ILIH +10 pA | VIN=5V
Input Low Leakage ILIL -10 pA | VIN=0V

/0D q2tsy - TTL level Schmitt-trigger bi-directional pin with internal pull-up resistor and open
drain output with 12mA sink capability

Input Low Threshold Voltage Vt- 0.5 0.8 1.1 V

Input High Threshold Voltage Vi+ 1.6 2.0 2.4 V

Hysteresis VTH 0.5 1.2 V 5Vcc= 5V
Output Low Voltage VoL 0.4 V loL =12 mA
Input High Leakage ILIH +10 pA | VIN=5V
Input Low Leakage ILIL -10 pA | VIN=0V

/0D 1g¢s - TTL level Schmitt-trigger bi-directional pin and open drain output with 16mA sink
capability

Input Low Threshold Voltage Vt- 0.5 0.8 1.1 V

Input High Threshold Voltage Vi+ 1.6 2.0 2.4 V

Hysteresis VTH 0.5 1.2 V 5Vcc= 5V
Output Low Voltage VoL 04 V loL =16 mA
Input High Leakage ILIH +10 pA | VIN=5V
Input Low Leakage ILIL -10 pA | VIN=0V
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PARAMETER SYM MIN TYP MAX. | UNIT | CONDITIONS
Os - Output pin with 8mA source-sink capability
Output Low Voltage VoL 0.4 V | loL=8mA
Output High Voltage VOH 2.4 V | IoH=-8 mA
012 - Output pin with 12mA source-sink capability
Output Low Voltage VoL 0.4 V |loL=12mA
Output High Voltage VVOH 2.4 \% [OH=-12 mA
024 - Output pin with 24mA source-sink capability
Output Low Voltage VoL 0.4 V loL =24 mA
Output High Voltage VOH 2.4 V IOH =-24 mA
O12p3 - 5V output pin with 12mA source-sink capability
Output Low Voltage VoL 04 V loL =12 mA
Output High Voltage VOH 2.4 V [OH =-12 mA
OD12 - Open drain output pin with 12mA sink capability
Output Low Voltage VoL 04 V loL =12 mA
OD24 - Open drain output pin with 24mA sink capability
Output Low Voltage VoL 0.4 V | loL=24 mA
IN¢ - TTL level input pin
Input Low Voltage VIL 0.8 \Y
Input High Voltage VIH 20 \Y
Input High Leakage ILIH +10 pA | VIN=5V
Input Low Leakage ILIL -10 pA | VIN=0V
INg, - TTL level input pin with internal pull-up resistor
Input Low Voltage VIL 0.8 \Y
Input High Voltage VIH 20 \Y
Input High Leakage ILIH +10 pA | VIN=5V
Input Low Leakage ILIL -10 pA | VIN=0V
IN¢s - TTL level Schmitt-trigger input pin
Input Low Threshold Voltage Vt- 0.8 0.9 1.0 V 5Vcec =5V
Input High Threshold Voltage Vi+ 1.8 1.9 2.0 V 5Vcc =5V
Hysteresis VTH 0.8 1.0 V 5Vcc =5V

-196-






DC CHARACTERISTICS, continued

winbond

W83627UHG
I/ 4

PARAMETER SYM MIN TYP MAX. | UNIT | CONDITIONS
Input High Leakage ILIH +10 pA | VIN=5V
Input Low Leakage ILIL -10 pA | VIN=0V
INtsu - TTL level Schmitt-trigger input pin with internal pull-up resistor
Input Low Threshold Voltage Vt- 0.8 0.9 1.0 V | 5Vcc =5V
Input High Threshold Voltage Vi+ 1.8 1.9 20 V | 5Vcc =5V
Hystersis VTH 0.8 1.0 V | 5Vcc =5V
Input High Leakage ILIH +10 pA | VIN=5V
Input Low Leakage ILIL -10 pA | VIN=0V
INtsp3 - 3.3V TTL level Schmitt-trigger input pin
Input Low Threshold Voltage V. 0.5 0.8 1.1 V|8V =3V
Input High Threshold Voltage V. 1.6 20 2.4 Ve =9V
Hysteresis Viy 0.5 1.2 Vv Ve =5V
Input High Leakage o +10 pA [ V=33V
Input Low Leakage I -10 pA [ V=0V
INcg - CMOS level input pin with internal pull-down resistor
Input Low Voltage VIL 0.3 \Y
5Vce
Input High Voltage VIH 0.7 \%
5Vce
Input High Leakage ILIH +10 pA | VIN=5V
Input Low Leakage ILIL -10 pA | VIN=0V
1/0y; — Bi-direction pin with source capability of 6 mA and sink capability of 1 mA for INTEL®
PECI
Input Low Voltage Vi 0.275Vy 0.5Vy |V
Input High Voltage Viu 0.55Vy 0.725Vy | V
Output Low Voltage VoL 0.25Vy | V
Output High Voltage Vo 0.75Vy \Y
Hysteresis Vihys 0.1V \Y
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DC CHARACTERISTICS, continued

PARAMETER SYM MIN TYP MAX. | UNIT | CONDITIONS
gg\_? — Bi-direction pin with source capability of 6 mA and sink capability of 1 mA for INTEL®
Input Low Threshold Voltage Vt- 04 0.65
Input High Threshold Voltage Vi+ 0.75 1.1
Input High Leakage ILIH +10 uA VIN=15V
Input Low Leakage ILiL -10 pA | VIN=0V
Hysteresis VTH 0.15 Vv
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18.3 AC CHARACTERISTICS

18.3.1 Power On / Off Timing

PSON# e

SUSB#
(Intel Chipset)

|
|
|
|
|
|
]
|
|
I
I
(Other Chipset) i
|
|
|
|
|
|
|
|
|
|

SUSB#
!
PSOUT# | T2
T &
PSIN# | L |
—> «—T5
5VSB
S0 S5
T T2 T3 T4 15
IDEAL TIMING (SEC) 64m 16m 32m 282m 0ve|;2:tm at

Publication Release Date: May 25, 2007
-199- Revision 1.0





W83627UHG
NE winbond /] 4

18.3.2 AC Power Failure Resume Timing

1. Logic device A CRE4 bit7 = “0” and CRE4 bits[6:5] are selected to “OFF” state
(“OFF” means always turn off or last state is off)

5VCC

PSOUTH# \
PSON# /

SUSB#
RSMRST#
5VSB

AGLOSS
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2. Logic device A CRE4 bit7 = “0” and CRE4 bits[6:5] are selected to “ON” state
(“ON” means always turn on or last state is on)

5VCC

PSOUT# \
PSON#
SUSB#

R

RSMRST#

/Z/
=
i

5VSB

L
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3. Logic device A CRE4 bit7 = “1” and CRE4 bits[6:5] are selected to “OFF” state
(“OFF” means always turn off or last state is off)

5VCC

PSOUT# / \

T? 4S
/

= =<
/\

g

.

!

RSMRST#

.

5VSB

ACLOSS
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4. Logic device A CRE4 bit7 = “1” and CRE4 bits[6:5] are selected to “ON” state
(“ON” means always turn on or last state is on)

PSON# /ﬁi\

SUSB#

a
<
(@)
O

PSOUTH#

.

.

RSMRST#

—
5VSB H
—

.

ACLOSS

.
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** What’s the definition of last state when AC power failure?
1) Last state is “ON”
5VCC is falling to 3.75V and SUSB# keeps VIH 2.0V

%

5VCC

SUSB#

2) Last state is “OFF”
5VCC is falling to 3.75V and SUSB# keeps VIL 0.8V

5VCC

SUSB#

%

To prevent that VCC goes down faster than VSB in various ATX Power Supplies. W83627UHG add
the “user define mode” option for AC power loss pre-state. BIOS can set the pre-state that is “On” or
“Off” state, because the status of AC power resume depends on it.

Logical Device A, CR E4h

Power loss control bits => (VBAT)
00: System always turns off when come back from power loss state.
01: System always turns on when come back from power loss state.

10: System turns off / on when come back from power loss state depend
on the state before power loss.
11: User define the state before power loss.(The last state set at CREG[4])

6~5 R/W

Logical Device A, CR E6h

Power loss Last State Flag. (VBAT)
4 R/W 0: ON
1: OFF
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18.3.3 Clock Input Timing
48MHZ | 2dMHZ
PARAMETER UNIT
MIN MAX
Cycle to cycle jitter 300/500 ps
Duty cycle 45 55 %
tl
2
>l 13 fe-
48MHZ | 2dMHZ
PARAMETER DESCRIPTION UNIT
MIN TYP MAX
t1 Clock cycle time 20.8/41.7 ns
t2 Clock high time/low time 9/19 10/21 ns
3 Clock rising time/falling time 3 ns
(0.4Vv~2.4V)
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18.3.4 PECI and SST Timing
SST / PECI
Logic - 1 \\\ \\\
< Minimum tu r‘
< Maximum tui >
Previous bit »e tarr »«— Next-bit —»
SST/PECI .
/ NN Logic - 0
e——  Minimum tuo
[e——— Maximum tng ————>|
Previous bit < tBIT <«— Next-bit
SYMBOL MIN TYP MAX UNITS
Client 0.495 500
tair — MS
Originator 0.495 250
th1 0.6 3/4 0.8 x tgiT
tho 0.2 1/4 0.4 X tgr

-206-





W83627UHG
'/ winbond /] 4

18.3.5 SMBus Timing

Trow Ml T
SMBCLK /_ _____ ‘ |
< « p L [ ™
(THD:STA T Tsuat / Tsu:sto
Tsu:sta
THD:DAT
SMBDAT
4 /|
~ |TBUF| ™
P S S P
18.3.6 Floppy Disk Drive Timing
FDC: Data rate = 1MB, 500KB, 300KB, 250KB/sec.
PARAMETER SYM MIN TYP. MAX UNIT
' : (NOTE 1) .
. 1.0/1.6
DIR# setup time to STEP# TDST 12.0/4.0 pS
. 24/40
DIR# hold time from STEP# TSTD 148/96 uS
. 6.8/11.5 7M11.7 7.2/11.9
STEP# pulse width TSP | 138278 |  razs | Mazes2| MS
STEP# cycle width Tsc NOTE 2 NOTE 2 NOTE 2 mS
) 125/250
INDEX# pulse width TIDX 1417/500 nS
RDATA# pulse width TRD 40 nS
. 100/185 125/210 150/235
WD# pulse width WO o575 | ros0i500 | re7sises | ™S

Notes:

1. Typical values for T = 25°C and normal supply voltage.
2. Programmable from 0.5 mS through 32 mS as described in step rate table.
(Please refer to the description of the SPECIFY command set.)

Publication Release Date: May 25, 2007
-207- Revision 1.0





winbond

Step Rate Table

W83627UHG
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DATA RATE 1MB/S 500KB/S 300KB/S 250KB/S
SRT
0 8 16 26.7 32
1 7.5 15 25 30
E 1.0 2 3.33
F 0.5 1 1.67
Floppy Disk Driving Timing
, Tstp ’
DIR# \ /
Tstp
Tost [< > Tsc |
STEP# \ / '\
Tox
[
INDEX# \ /
TrD
[
RDATA# \ /
Twp
[
WD#

-208-





W83627UHG

-/ winbond

18.3.7 UART/Parallel Port

PARAMETER SYMBOL TEST MIN. MAX. UNIT
CONDITIONS
Delay from Stop to Set Interrupt TSINT 9/16 Baud
Rate
Delay from IOR Reset Interrupt TRINT 9 1000 nS
Delay from Initial IRQ Reset to TIRS 1/16 8/16 Baud
Transmit Start Rate
Delay from to Reset interrupt THR 175 nS
Delay from Initial IOW to interrupt Tsl 9/16 16/16 | Baud
Rate
Delay from Stop to Set Interrupt TSTI 8/16 Baud
Rate
Delay from IOR to Reset Interrupt TIR 8 250 nS
Delay from IOR to Output TMwo 6 200 nS
Set Interrupt Delay from Modem TSIM 18 250 nS
Input
Reset Interrupt Delay from IOR TRIM 9 250 nS
Baud Divisor N 100 pF Loading 2'5-1

UART Receiver Timing

SIN

(RECEIVER START

Receiver Timing

INPUT DATA)

PARITY

IRQ
(INTERNAL SIGNAL)

[
DATA BITS (5-8)
[

IRQ#

(INTERNAL SIGNAL.
READ RECEIVER
BUFFER REGISTER)

STOP

i W

TSTI

lan
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UART Transmitter Timing

(SERIAL OUT) START ||
T\F DATA BITS (5-8) PARITY /5T
TIRS ‘ ‘

START
(1-2)

TSTI
(INTERNAL SIGNAL)
THR
THR
1OW#
GNAL,

(INTERNAL S
WRITE THR)

IOR#
(INTERNAL SIGNAL,
READ TIR)

18.3.7.1 Modem Control Timing

MODEM Control Timing
START

IOW#

(INTERNAL SIGNAL,

WRITE MCR)

TMWO TMWO
RTS#, DTR#
CTS#, DSR#, DCD#
TSIM
IRQ

(INTERNAL SIGNAL) TRIM
IOR#
(INTERNAL SIGNAL
READ MSR
SR TSIM
RI# %
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18.3.8 Parallel Port Mode Parameters

W83627UHG

PARAMETER SYM. | MIN. | TYP. | MAX. UNIT
PDO-7, INDEX, STROBE, AUTOFD Delay from t1 100 nS
IOW

IRQ Delay from ACK, nFAULT t2 60 nS
IRQ Delay from IOW t3 105 nS
IRQ Active Low in ECP and EPP Modes t4 200 300 nS
ERROR Active to IRQ Active t5 105 nS
PARAMETER SYM. | MIN. [ TYP. | MAX. |UNIT
PDO-7, INDEX, STROBE, AUTOFD Delay from t1 100 nS
IOW

IRQ Delay from ACK, nFAULT t2 60 nS
IRQ Delay from IOW t3 105 nS
IRQ Active Low in ECP and EPP Modes t4 200 300 nS
ERROR Active to IRQ Active t5 105 nS
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18.3.9 Parallel Port
18.3.9.1  Parallel Port Timing

IOW

tl
INIT, STROBE W
AUTOFD, SICTIN
PD<0:7>
ACK

i

IRQ (SPP)

4 )

IRQ
(EPP or ECP)

N

nFAULT
(ECP)

ERROR
(ECP)

s
RO L t4

18.3.9.2 EPP Data or Address Read Cycle Timing Parameters

PARAMETER SYM. MIN. MAX. UNIT
WAIT Asserted to WRITE Deasserted t14 0 185 nS
Deasserted to WRITE Modified t15 60 190 nS
WAIT Asserted to PD Hi-Z t17 60 180 nS
Command Asserted to PD Valid t18 0 nS
Command Deasserted to PD Hi-Z t19 0 nS
WAIT Deasserted to PD Drive t20 60 190 nS
WRITE Deasserted to Command t21 1 nS
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EPP Data or Address Read Cycle Timing Parameters, continued

PARAMETER SYM. MIN. MAX. UNIT

PBDIR Set to Command t22 0 20 nS
PD Hi-Z to Command Asserted t23 0 30 nS
Asserted to Command Asserted t24 0 195 nS
WAIT Deasserted to Command Deasserted t25 60 180 nS
Time out t26 10 12 nS
PD Valid to WAIT Deasserted t27 0 nS
PD Hi-Z to WAIT Deasserted t28 0 us
PARAMETER SYM. MIN. MAX. UNIT
Ax Valid to IOR Asserted t1 40 nS
IOCHRDY Deasserted to IOR Deasserted t2 0 nS
IOR Deasserted to Ax Valid t3 10 10 nS
IOR Deasserted to IOW or IOR Asserted t4 40

IOR Asserted to IOCHRDY Asserted t5 0 24 nS
PD Valid to SD Valid t6 0 75 nS
IOR Deasserted to SD Hi-Z (Hold Time) t7 0 40 us
SD Valid to IOCHRDY Deasserted t8 0 85 nS
WAIT Deasserted to IOCHRDY Deasserted t9 60 160 nS
PD Hi-Z to PDBIR Set t10 0 nS
WRITE Deasserted to IOR Asserted t13 0 nS
WAIT Asserted to WRITE Deasserted t14 0 185 nS
Deasserted to WRITE Modified t15 60 190 nS
IOR Asserted to PD Hi-Z t16 0 50 nS
WAIT Asserted to PD Hi-Z t17 60 180 nS
Command Asserted to PD Valid t18 0 nS
Command Deasserted to PD Hi-Z t19 0 nS
WAIT Deasserted to PD Drive t20 60 190 nS
WRITE Deasserted to Command t21 1 nS
PBDIR Set to Command t22 0 20 nS
PD Hi-Z to Command Asserted t23 0 30 nS
Asserted to Command Asserted t24 0 195 nS
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EPP Data or Address Read Cycle Timing Parameters, continued

PARAMETER SYM. MIN. MAX. UNIT
WAIT Deasserted to Command Deasserted t25 60 180 nS
Time out t26 10 12 nS
PD Valid to WAIT Deasserted t27 0 nS
PD Hi-Z to WAIT Deasserted t28 0 uS
18.3.9.3 EPP Data or Address Read Cycle (EPP Version 1.9)
EPP Data or Address Read Cycle (EPP Version 1.9)
tl4. 15
STB#/ WRITE
117 % 118 9., 120
PD<0:7> | )
21
23
24 125
ADDRSTB
DATASTB
127 128
BUSY / WAIT YOO\
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18.3.9.4 EPP Data or Address Read Cycle (EPP Version 1.7)
EPP Data or Address Read Cycle (EPP Version 1.7)

114 15
STB#/ WRITE
117 % 118 o £20
PD<0:7> D
21
23
24 3
ADDRSTB
DATASTB
27 028
usy /WATT RRXXRRR\ RTIIK
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18.3.9.5 EPP Data or Address Write Cycle Timing Parameters

PARAMETER SYM. MIN. MAX. UNIT

PBDIR Low to WRITE Asserted t10 0 - nS
WAIT Asserted to WRITE Asserted t11 60 185 nS
WAIT Asserted to WRITE Change t12 60 185 nS
WAIT Asserted to PD Invalid t14 0 - nS
PD Invalid to Command Asserted t15 10 - nS
WAIT Asserted to Command Asserted t17 60 210 nS
WAIT Deasserted to Command Deasserted t18 60 190 nS
Command Asserted to WAIT Deasserted t19 0 10 uS
Time out t20 10 12 usS
Command Deasserted to WAIT Asserted t21 0 - nS
Ax Valid to IOW Asserted t1 40 - nS
SD Valid to Asserted t2 10 - nS
IOW Deasserted to Ax Invalid t3 10 - nS
WAIT Deasserted to IOCHRDY Deasserted t4 0 - nS
Command Asserted to WAIT Deasserted t5 10 - nS
IOW Deasserted to IOW or IOR Asserted t6 40 - nS
IOCHRDY Deasserted to IOW Deasserted t7 0 24 nS
WAIT Asserted to Command Asserted t8 60 160 nS
IOW Asserted to WAIT Asserted t9 0 70 nS
PBDIR Low to WRITE Asserted t10 0 - nS
WAIT Asserted to WRITE Asserted t11 60 185 nS
WAIT Asserted to WRITE Change t12 60 185 nS
IOW Asserted to PD Valid t13 0 50 nS
WAIT Asserted to PD Invalid t14 0 - nS
PD Invalid to Command Asserted t15 10 - nS
IOW to Command Asserted t16 5 35 nS
WAIT Asserted to Command Asserted t17 60 210 nS
WAIT Deasserted to Command Deasserted t18 60 190 nS
Command Asserted to WAIT Deasserted t19 0 10 us
Time out t20 10 12 usS
Command Deasserted to WAIT Asserted t21 0 - nS
IOW Deasserted to WRITE Deasserted and PD t22 0 - nS
invalid

WRITE to Command Asserted t16 5 35 nS
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18.3.9.6 EPP Data or Address Write Cycle (EPP Version 1.9)

W83627UHG

EPP Data or Address Write Cycle (EPP Version 1.9)

tll
{10 t12
STB#/ WRITE \ /7
tl4
pp-07> XXKRK X< R
t15
t16
t17 t18
ADDRSTB \
DATASTB
t19 t21
BUSY / WAIT YOO\
t22
PBDIR
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18.3.9.7 EPP Data or Address Write Cycle (EPP Version 1.7)

EPP Data or Address Write Cycle (EPP Version 1.7)
tl1
t10
STB# / WRITE /7
PD<0:7> XRKXRRKKXKRIIK PO
t15
t16
t17 %
DATAST
N\
ADDRSTB
t19
BUSY /WATT XXXXRN A
18.3.9.8 Parallel Port FIFO Timing Parameters
PARAMETER SYMBOL MIN. MAX. UNIT

DATA Valid to nSTROBE Active t1 600 - nS
nSTROBE Active Pulse Width 2 600 - nS
DATA Hold from nSTROBE Inactive t3 450 - nS
BUSY Inactive to PD Inactive t4 80 - nS
BUSY Inactive to nSTROBE Active t5 680 - nS
nSTROBE Active to BUSY Active t6 - 500 nS
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18.3.9.9 Parallel FIFO Timing

W83627UHG

3

T KKK
PD<0.7> BRI

\—t14+— 22—

STB#

-

BUSY

18.3.9.10 ECP Parallel Port Forward Timing Parameters

PARAMETER SYMBOL MIN. MAX. UNIT
nAUTOFD Valid to nNSTROBE Asserted t1 0 60 nS
PD Valid to nSTROBE Asserted t2 0 60 nS
BUSY Deasserted to nAUTOFD Changed t3 80 180 nS
BUSY Deasserted to PD Changed t4 80 180 nS
nSTROBE Deasserted to BUSY Deasserted t5 0 - nS
BUSY Deasserted to nNSTROBE Asserted t6 80 200 nS
nSTROBE Asserted to BUSY Asserted t7 0 - nS
BUSY Asserted to nSTROBE Deasserted t8 80 180 nS
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18.3.9.11 ECP Parallel Port Forward Timing

nAUTOFD

PD<0:7> 4 X

6 18 %

I
ST QJ
5 I

sy /

18.3.9.12 ECP Parallel Port Reverse Timing Parameters

PARAMETER SYMBOL MIN. MAX. UNIT
PD Valid to nACK Asserted t1 0 - nS
nAUTOFD Deasserted to PD Changed t2 0 - nS
nAUTOFD Asserted to nACK Asserted t3 0 - nS
NAUTOFD Deasserted to nACK Deasserted t4 0 - nS
nACK Deasserted to NAUTOFD Asserted t5 80 200 nS
PD Changed to NnAUTOFD Deasserted t6 80 200 nS
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18.3.9.13 ECP Parallel Port Reverse Timing

W83627UHG

2 4{

PD<0:7>

nACK /]
LtS Lt6H \;tSH

nAUTOFD

bt;j T H

18.3.10 KBC Timing Parameters

NO. DESCRIPTION MIN. MAX. UNIT
T Address Setup Time from WRB 0 - nS
T2 Address Setup Time from RDB 0 - nS
T3 WRB Strobe Width 20 - nS
T4 RDB Strobe Width 20 - nS
T5 Address Hold Time from WRB - nS
T6 Address Hold Time from RDB - nS
T7 Data Setup Time 50 - nS
T8 Data Hold Time 0 - nS
T9 Gate Delay Time from WRB 10 30 nS
T10 RDB to Drive Data Delay - 40 nS
T11 RDB to Floating Data Delay 0 20 nS
T12 Data Valid After Clock Falling (SEND) - 4 uS
T13 K/B Clock Period 20 - uS
T14 K/B Clock Pulse Width 10 - usS
T15 Data Valid Before Clock Falling (RECEIVE) 4 - usS
T16 K/B ACK After Finish Receiving 20 - uS

Publication Release Date: May 25, 2007
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KBC Timing Parameters, continued

NO. DESCRIPTION MIN. MAX. UNIT
T19 Transmit Timeout - 2 mS
T20 Data Valid Hold Time 0 - usS
T21 Input Clock Period (6-16 Mhz) 63 167 nS
T22 Duration of CLK inactive 30 50 uS
T23 Duration of CLK active 30 50 usS
T24 Time from inactive CLK transition, used to time when 5 25 usS
the auxiliary device sample DATA
T25 Time of inhibit mode 100 300 usS
T26 Time from rising edge of CLK to DATA transition 5 T28-5 uS
T27 Duration of CLK inactive 30 50 uS
T28 Duration of CLK active 30 50 uS
T29 Time from DATA transition to falling edge of CLK 5 25 usS

18.3.10.1 Writing Cycle Timing

A2,CSB
X X
b e
WRB ACTIVE
}1‘ T7 —P{H T8 —b{
DO ~ D7 DATA IN
GA20 Ak
OUTPUT X
PORT
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18.3.10.2 Read Cycle Timing

A2, CSB

AEN A A
e o

ACTIVE

fTI0 ke T

D0 ~ D7 DATA OUT

RDB

18.3.10.3 Send Data to K/B

SERIAL DATA m"( }« ﬂ ’«TM FB*( }*T%*{

(KDAT) \START{ D0 X DI ) D2 X D3 Y D4 X D5 ¥ D6 X D7 X P ¥ stop

18.3.10.4 Receive Data from K/B

SERIAL DATA

(T1) ~ \stARTK Do Y DI X p2 X 3 X D4 X Ds ¥ D6 X D7 X P Y sToP

o |-
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18.3.10.5 Input Clock

—

T21

18.3.10.6 Send Data to Mouse

MK — e

T25

_.||<_ _»|T22|<__’| |<_ _»| |<_
MDAT ST]Q?TA Do X D1 Y D2 X D3 (D4 X D5 | D6 { D7 ) P >/S”]1;2P\ /

18.3.10.7 Receive Data from Mouse

T26 T27

e

T28

MDAT START"po Y1 (D2 Y D3 )\ D4 Y s Y b6 \ D7 )\ p Y 'stoR\
Bit

18.3.11 GPIO Timing Parameters

SYMBOL PARAMETER MIN. MAX. UNIT
twao Write data to GPIO update - 300(Note 1) ns
tswp SWITCH pulse width 16 - msec

Note: Refer to Microprocessor Interface Timing for Read Timing.
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18.3.11.1 GPIO Write Timing

GPIO Write Timing diagram

A0 - Al5 >< VALID

IOW

DO0-7 VALID

GPIO 10-17
PREVIOUS STATE VALID

GPIO 20-25

A
Y

v tWGO

18.4 LRESET Timing

LRESET Timing

Vece

A
A

tVMR
MR
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19. TOP MARKING SPECIFICATION

N
: Jl!yinbond

W83627UHG
606G9A28201234UB

AEEEEELN

1st line: Winbond logo

2nd line: part number: W83627UHG (Pb-free package)

3rd line: tracking code 606G9A28201234UB
606: packages made in '06, week 06
G: assembly house ID; G means GR, A means ASE ... etc.
9: code version; 9 means code 009
A: IC revision; A means version A, B means version B
28201234: wafer production series lot number
UB: Winbond internal use.
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20. PACKAGE SPECIFICATION

H N Dimension in mm Dimension in inch
3 Symbo
E Min Nom Max Min | Nom| Max
102 65 A 0.25 0.35 0.45 0.010 | 0.014| 0.018|
R MIRIIT A | 25 | 272 | 28 [oa| odor] oas
= = b 0.10 0.20 0.30 || 0.004| 0.008 | 0.012
= =
= = c 0.10 0.15 0.20 0.004| 0.006| 0.008
= = D 13.90 14.00 14.10 || 0.547 | 0.551 | 0.555
= = E 19.90 20.00 20.10 0.783| 0.787 | 0.791
= = D |Ho
= = e — 0.50 — — | 0.020, —
= = Ho 17.00 17.20 17.40 0.669 | 0.677 | 0.685
E = He 23.00 23.20 23.40 [ 0.905| 0.913 | 0.921
= =
wel O E. L 0.65 0.80 0.95 [ 0.025| 0.031| 0.037
|||||uu||||||||||||||||||||||||||||||| ' L - S
| | I L y 008 § — | — | o003
] b
- 0 0 - 7 o | — | 7
Note:
A 1.Dimension D & E do not include interlead
flash.
~ 2.Dimension b does not include dambar
""""""""""""""""""" T protrusion/intrusion .
\ See Detail F A1 3.Controlling dimension : Millimeter
Seating Plane 4.General appearance spec. should be based
Detail F on final visual inspection spec.
—_— 5. PCB layout please use the "mm".

(128-pin (QFP)
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APPENDIX — ABBREVIATIONS

A
ACLOSS - AC power failure

ACPI — Advanced Configuration and Power
Interface

ADC - Analog Digital Converter
ASK-IR — Amplitude Shift Keyed IR
ATX — Advanced Technology Extended

B
BPP — Bi-directional Parallel Port
BIOS — Basic Input/Output System

C

CRC - Cyclic Redundancy Check
CLKSEL - Clock Select

CTS - Clear to Send

D

DCD - Data Carrier Detect

DMA — Direct Memory Access

DR Register — Data Rate Register
DSR — Data Set Ready

DTR — Data Terminal Ready

E
ECP - Extended Capabilities Port
EPP — Enhanced Parallel Port

F

FCS — Frame Check Sequence
FDC - Floppy Disk Controller
FDD - Floppy Disk Drive

FIFO — First-in First-out buffer

winbond

W83627UHG
I/ 4

G
GPIO - General-purpose Input and Output

H
HM — Hardware Monitor
HSR — Handshake Status Register

I

I°C — Inter-Integrated Circuit
INIT# — Initialization (PRT Port)
IOH — High Output Leakage

IOL — Low Output Leakage

IR — Infrared

IrDA — Infrared Data Association
IRQ — Interrupt

IRRX — Infrared Receiver

IRTX — Infrared Transmitter

ISA — Industry Standard Architecture
ISR — Interrupt Service Routine

K

KBRESET — Keyboard Reset
KCLK — Keyboard Clock
KDAT — Keyboard Data
KINT — Keyboard Interrupt

L

LAD — LPC Address and Data
LCLK — PCI Clock

LD — Logical Device

LDRQ# — LPC DMA Request
LFRAME# — LPC Frame

LPC — Low Pin Count





LRESET# — LPC Reset
LSB — Least Significant Bit (Byte)

M

MCLK — Mouse Clock

MDAT — Mouse Data

MIDI — Musical Instrument Digital Interface
MINT — Mouse Interrupt

MSB — Most Significant Bit (Byte)

o
OVT# — Over Temperature

P

PANSWIN# — Panel Switch Input
PANSWOUT# — Panel Switch Output
PC - Personal Computer

PCI SIG -  Peripheral Component
Interconnect Special Interest Group

PD — Parallel Port Data
PDRQ — Parallel Port DMA Request
PE — Paper End

PECI - Platform Environment Control
Interface

PLED — Power LED

PME — Power Management Event
PnP — Plug and Play

PRT — Printer

PS/2 — IBM Personal System/2
PSIN_STS — PSIN# Status

PWM — Pulse Width Modulation
PWROK — Power OK

Q
QFP — Quad Flat Package

R

winbond

W83627UHG
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R/W — Read / Write

RI — Ring Indicator

RLE — Run Length Encoding/ Expanding
RPM — Revolutions per Minute
RSMRST# — Resume Reset

RTC — Real Time Clock

RTS — Request to Send

S

S/W Reset — Software Reset

SCL — Serial Clock

SDA — Serial Data

SERIRQ - Serialized IRQ

SLCT — Select Status

SLIN — Select Input

SMI# - System Management Interrupt
SPP — Standard Parallel Port

SST - Simple Serial Transport
SYSFANIN — System Fan Input
SYSTIN — System Temperature Input

T

Tcontrol: a temperature spec. based on a
temperature from the thermal diode

TTL — Transistor-Transistor Logic

U

UART - Universal Asynchronous Receiver/
Transmitter

Vv
VSB - Standby Supply Voltage
VSS - GND

w
WDTO# — Watch Dog Timer Output
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Please note that all data and specifications are subject to change without notice. All the trade marks
of products and companies mentioned in this data sheet belong to their respective owners.

Important Notice

Winbond products are not designed, intended, authorized or warranted for use as components
in systems or equipment intended for surgical implantation, atomic energy control instruments,
airplane or spaceship instruments, transportation instruments, traffic signal instruments,
combustion control instruments, or for other applications intended to support or sustain life.
Further more, Winbond products are not intended for applications wherein failure of Winbond
products could result or lead to a situation wherein personal injury, death or severe property
or environmental damage could occur.

Winbond customers using or selling these products for use in such applications do so at their
own risk and agree to fully indemnify Winbond for any damages resulting from such improper
use or sales.

Flease note that all data and specifications are subject to change without notice.
All the trademarks of products and companies mentioned in this datasheet belong to their respective owners.
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		11.3.4 Device Control Register (DCR) 
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F81865 Datasheet Revision History

\Version Date Page Revision History
VV0.20P 2008/10/9 - Release Version

V0.21P 2008/10/23 92 Add GPIO Base Address Register

V0.22P 2008/10/30 130 Update Application Circuit

1.  Pin 82 PWR Type Update to VBAT
Update UART Clock Register
Revise UART Name From UARTO0~5 to UART1~6
Add IR & Part of UART 6 Function at Pin 9, 10, 11
Add Bypass Mode at ACPI control register.

V0.23P 2008/12/17 -

Checking Typing

V0.24P 2008/12/25 ade Correction & Clarification

Made Correction & Clarification
Revise index 96h bit 3-0
° Update Application Circuit

2

3

4

5.

6. Add Electrical Characteristics
7.
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V0.25P 2009/6/17

Made Correction & Clarification

V0.26P 2009/9/17 Modify Electrical Characteristics

Made Correction & Clarification

V0.27P 2009/12/07 Modify Application Circuit (sheet 4)

Made Correction & Clarification
Add OVT# SMI mode to index 2h bit 5-4 & figure 7.3
V0.28P 2010/5/24 Enhanced Fan Description & Count (Section 7.6.1 fan)

Modify RS485 Enable Register for COM 1~6—Index FOh, bit 4

Please note that all data and specifications are subject to change without notice. All the trade marks of products

and companies mentioned in this data sheet belong to their respective owners.

LIFE SUPPORT APPLICATIONS

These products are not designed for use in life support appliances, devices, or systems where malfunction of these
products can reasonably be expected to result in personal injury. Customers using or selling these products for
use in such applications do so at their own risk and agree to fully indemnify Fintek for any damages resulting from

such improper use or sales.
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1. General Description

The F81865 is the featured 10 chip for Industrial PC system. Equipped with one IEEE
1284 parallel port, 6 UART ports with 9-bit protocol, KBC, Serial Peripheral Interface (SPI),
SIR and one FDC. The F81865 integrated with hardware monitor, 7 sets of voltage sensor, 2
sets of creative auto-controlling fans and 2 temperature sensor pins for the accurate dual
current type temperature measurement for CPU thermal diode or external transistors
2N3906.

The F81865 provides flexible features for multi-directional application. For instance,
supports 53 GPIO pins, IRQ sharing function designed in UART feature for particular usage
and accurate current mode H/W monitor will be worth in measurement of temperature, the
F81865 also integrated SPI interface. The SPI interface is for BIOS usage including bridge
function. Others, the F81865 supports newest Intel PECI interfaces for new generational
CPU temperature use. Furthermore, F81865 provides independent RTC function.

These features as above description will help you more and improve product value.
Finally, the F81865 is powered by 3.3V voltage, with the LPC interface in the package of
128-PQFP.

2. Feature List

& General Functions

Comply with LPC 1.1

Support ACPI 3.0

Provides one FDC, KBC and Parallel Port
Provide 6 fully functional UART and 1 SIR
9-bit Protocol for UARTs

Support IRQ Sharing function.

H/W monitor functions

SPI interface for BIOS

RTC function

Support PECI 1.0 interface

53 GPIO Pins for flexible application
24/48 MHz clock input

Packaged in 128-PQFP and powered by 3.3VCC

VV V VYV VY VY VYV VYV
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FDC

YV VYV V V V V V VYV

Compatible with IBM PC AT disk drive systems

Variable write pre-compensation with track selectable capability

Support vertical recording format

DMA enable logic

16-byte data FIFOs

Support floppy disk drives and tape drives

Detects all overrun and under run conditions

Built-in address mark detection circuit to simplify the read electronics

Completely compatible with industry standard 82077

360K/720K/1.2M/1.44M/2.88M format; 250K, 300K, 500K, 1M, 2M bps data transfer rate

UART

Provide 6 fully functional UART

6 high-speed 16C550 compatible UART with 16-byte FIFOs
Fully programmable serial-interface characteristics

Baud rate supports 115.2K, max. up to 1.5M

Support IRQ 3,4,5,6,7,8,9,10,11 sharing

Provide 9-bits Function for Gaming Machine

Support IrDA version 1.0 SIR protocol

Parallel Port

>

>
>
>

One PS/2 compatible bi-directional parallel port

Support Enhanced Parallel Port (EPP) — Compatible with IEEE 1284 specification
Support Extended Capabilities Port (ECP) - Compatible with IEEE 1284
Enhanced printer port back-drive current protection

Keyboard Controller

>

>
>
>

compatibility with the 8042

Support PS/2 mouse

Support both interrupt and polling modes

Hardware Gate A20 and Hardware Keyboard Reset

Hardware Monitor Functions

>

>
>
>

2 dual current type (+3°C) thermal inputs for CPU thermal diode and 2N3906 transistors
Temperature range -40°C~127C

7 sets voltage monitoring (4 external and 3 internal powers)

High limit signal (PME#) for Vcore level

6 May, 2010
V0.28P
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2 fan speed monitoring inputs

Feature Integration Technology Inc.

F81865

2 fan speed PWM/DC control outputs(support 3 wire and 4 wire fans)

Issue PME# and OVT# hardware signals output

Case intrusion detection circuit

WATCHDOG# comparison of all monitored values

Integrate Intel PECI 1.0 Interface

&  Serial Peripheral Interface Compatible

>

Support SPI bridge function for BIOS use

& RTC function

>

>
>
>

RTC for time synchronizing.

Provide 256 bytes RAM for CMOS setting save.

32.768K Crystal input
Stand alone VBAT power input requirement

& GPIO Function

>

YV V V V

Total 53 pins GPIO

Interrupt status support

All GPIO can be programmed.

All GPIO pins default mode are OD level input.

Supports High/Low Level/Pulse, Open Drain/Push Pull function selection

& Package

>

128-pin PQFP Green Package

Noted: Patented TW207103 TW207104 TW220442 US6788131 B1 TWI235231 TW237183

TWI263778

3. Key Specification

& Supply Voltage

& Operating Supply Current

3.0V to 3.6V
10 mA typ.
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4. Block Diagram

Chipset
(NB+SB)

Super H/W Monitor +
F81865

COM

A
Femperature LED (GPIO
‘—T ( :

USB
Parallel Floppy

— Pl
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5. Pin Configuration

DIS/SPI_CS14#

GPIOIAED vae |
GPIOTIAED Ve[|
ePIoIZScUsoUTs |
GRIDIISOASING |
e
WOTRST#GRIONS] |
BEEF/GRICIE] |
rECIGRIOT] |
ono[ |
prags |
vt |
ALERT#GRIOZO[ |
ATXPG_INGRIOZT |
Pwsinwcriozz[ |
PwsoUT#GRIOZE | |
sawerioz| |
PS_ONwGRIoS |
PwokGRIo2 |
REMRST#GRIOZF |
veaT[___|
corene| |

rrexi] |
RTE_k2 |
rTc_vBaT |
acnom) |

D2+ _H_

orsePn |

vrer[ |

g |

iz |

vt [ |

vinogveare) |

vee [ |

Fanint [ |

FancTLr [ |

Fanmz[ |

FancTiz[ |

siet[ |

70 B9 B3 B7 BB BS

80 79 V8 Y7 7B 75 74 73 72 07

90 B2 88 87 86 85 84 B3 82 B

102 101 100 99 98 97 96 95 94 93 92 91

s ke

B[ oata

62 Mok

&1 |:| MDATA

o |vee

59 |erioovmTss 1#

s8] | GRIODE/SING 1ARRX

s7[ | crioosisouts_1arTx

s8] oPionarwH_

s8] | GRIoD¥/SPI_MOSI

54|:| GPIOO2/SPI_MISO

53] |eriooise_cooe

52[ | ericonsp ik

51 | sinaicriosr

F81865F

so[ | soutacriods

49 | perascrios

48 | rrsasmcpion

47|:| DTR4#GPI0A3

46| cTsamepion

R

44 | pepawepiown

3[ | snaeriosr

2 ] soutaisrios

[ | oerawcrios

[ | rrsswepioas

39l:| DTR3#GPIO33

32 33 3 3% 3B/ IF B

22 253 24 025 6 X 28 28 30 A

19 20

10 11 12 13 14 15 16 17 18

9

[ JcTssworion

[ Traworion

[ Jocoawerioxn
R

[ Ixerste

[ Jewan

[ Traock

[ Jvee

[ Jiaps

[ Jame

[ Jam

[ Jiamm

[ irrame

[ 1serira

[ ioroe

[ ]ireseme

[ Jeno

[ ] oskcHe#eRIOBa0sRes
[ JwerweriosaoTRSS
[ inoEx#eriosacTase
[ | reowsricsmise

[ | roatawcriosn/ocoss
[ |weaTewcriosrnsres
[ HpsELwGrIossDTRE
[ ] sTerPworiosscTsE:
[ Jorworiosymes
[ Jwoatamcrioszocoes
[ orvamcriossouTs_2ARTx2
[ | mosmcriossinG 2aRRx2
[ ] oensELwePicsomTSE_2#
E

[ ] sourasri_Trae

[ Joskes

[ rrszwrvm oo

[ | oTRewran_TRap

[ Jersee

[ Troe

[ Jocoes

pe[__ |03
Busy [ |04
acka___[10s
SL\N#I:lmE

e |07
Erre[ |18
aFoe_ |08
atee[ |10

Poo [ |
POt [ |12
PD2 |:|113
P3|
Poa[ |15
pos[ 116
PO 117
ror[___ |18
WO l:|119
DCD1#I:|QU

Rzl |12
crsie[ |12

DTRI&PWM_DUTY

=

RTS1#12C_ADDR

psri#__ |15

SOUTH/ConfigdE 22128

s [ |17
GMD l:lWZE
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1/O12st 5v - TTL level bi-directional pin and schmitt trigger, 12 mA sink capability, 5V tolerance.

/00D 5 - TTL level bi-directional pin, can select to OD or OUT by register, with 12 mA source-sink
capability.

/00D, - TTL level bi-directional pin, can select to OD or OUT by register, with 14 mA source-sink
capability.

1/00Dg - TTL level bi-directional pin, can select to OD or OUT by register, with 8 mA source-sink
capability.

I/OD gt 5v - TTL level bi-directional pin,Open-drain output with 16 mA source-sink capability, 5V
tolerance.

ODygu05v - Open-drain output pin with 16 mA sink capability, pull-up 10k ohms, 5V tolerance.
I/OD 25t 5v - TTL level bi-directional pin and schmitt trigger, Open-drain output with 12 mA sink

capability, 5V tolerance.

Os u47.5v - Open-drain pin with 8 mA source-sink capability, pull-up 47k ohms, 5V tolerance.
Og - Output pin with 8 mA source-sink capability.

(G273 - Output pin with 12 mA source-sink capability.

AOUT - Output pin(Analog).

ODy3 5 - Open-drain output pin with 12 mA sink capability, 5V tolerance.
ODy4 - Open-drain output pin with 14 mA sink capability.

ODg4 - Open-drain output pin with 24 mA sink capability.

1/O44 - TTL level bi-directional pin, 24mA sink capability.

1/Og; - TTL level bi-directional pin, 8 mA sink capability.

IN¢ 5 - TTL level input pin,5V tolerance.

INSt - TTL level input pin and schmitt trigger.

INgt 5v - TTL level input pin and schmitt trigger, 5V tolerance.

AIN - Input pin(Analog).

P - Power.

6. Pin Description

6.1 Power Pin

Pin No. Pin Name Type Description

31, 119 VCC P Power supply voltage input with 3.3V
60 VSB P Stand-by power supply voltage input 3.3V
84 VBAT P Battery voltage input
88 RTC_VBAT P Battery voltage input for RTC
97 AVCC P Analog Power with 3.3V
89 AGND(D-) P Analog GND

22,773,128 GND P Digital GND
10
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6.2 LPC Interface

Pin No. Pin Name Type PWR Description
23 LRESET# INg.s, Volo Reset signal. It can connect to PCIRST# signal on the
’ host.
24 LDRQ# O12 VCC | Encoded DMA Request signal.
25 SERIRQ 1/O044 VCC | Serial IRQ input/Output.
26 LFRAME# IN,, VCe Indicates start of a new cycle or termination of a
broken cycle.
These signal lines communicate address, control, and
27-30 LADI[0:3] /0244 VCC | data information over the LPC bus between a host and
a peripheral.
32 PCICLK INgt VCC | 33MHz PCI clock input.
System clock input. According to the input frequenc
33 CLKIN INy | VCC 2:/ i P g pul frequency
6.3 FDC
Pin No. Pin Name Type PWR Description
Drive Density Select.
DENSEL# OD14 Set to 1 — High data rate.(500Kbps, 1Mbps)
____________________________________ Set to 0 - Low data rate. (250Kbps, 300Kbps)
9 | _GPIO50 1/00D14 VCC | General Purpose |O. )
UART Request To Send. An active low signal informs
RTS6_2# O14 the modem or data set that the controller is ready to
send data.
MOA# oD, Motor A On. When se.t to 0, this pin enables disk drive
____________________________________ 0.Thisis an opendrainoutput,
10 | GPIO51T 1/O0D14 VGG General Purpose IO. |
UART Serial Input. Used to receive serial data
SIN6_2 INg5v

through the communication link.
IRRX 2 INt 5y Infrared Receiver input.
Drive Select A. When set to 0, this pin enables disk

DRVA# oD
______________________________ v drive A. This is an open drainoutput.
1 ____G_P[O_5_2 _____ 1/00D14 VGG General Purpose IO. |
SOUT6._2 On UART Serial Oytpgt. .Used to transmit serial data out
_____________________ to the communication link. |
IRTX 2 O1a Infrared Transmitter Output.
Write data. This logic low open drain writes
WDATA# OD14 pre-compensation serial data to the selected FDD. An
1 2 ___________________________________ VCC _Q_p_@n_ _d_r_'@!r]_(_)_l‘!tr_) y_t_ ___________________________________________
_______ GPIOS3 | 1/OODss General Purpose 10, .
DCD6# Nea, Data Carrier Detect. An active low signal indicates

the modem or data set has detected a data carrier.

11 May, 2010
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Direction of the head step motor. An open drain output.
DIR# ODy4 Logic 1 = outward motion
____________________________________ Logic 0 =inward moton
LR B GPIO54 | | 00Dy | VCC | General Purpose10.
Ring Indicator. An active low signal indicates that a
RIG# INg sy ring signal is being received from the modem or data
set.
STEP# oD, Step output pulses. This active low open drain output
I S BN produces a pulse to move the head to another track.
L GPIOS5 | ooDy | VOC | General Purposeto.
CTS6# INt 5y Clear To Send is the modem control input.
Head select. This open drain output determines which
HDSEL# OD1e disK drive head is active.
Logic 1 = side 0
Logic 0 = side 1
15 [T VCC |
GPI0O56 1/O0D14 General Purpose 10.
UART Data Terminal Ready. An active low signal
DTR6# O14 informs the modem or data set that controller is ready
to communicate.
WGATE# OD14 Write enable. An open drain output.
GPIO57 1/O0D14 General Purpose 10.
16 vee Data Set Ready. An active low signal indicates the
DSR6# INg5v modem or data set is ready to establish a
communication link and transfer data to the UART.
|____RDATA# | M. | | The read data input signal fom the FDD.
17 b GPIOs0_ || WOOD:z | /o |CGeneralPurposelo. .
DCD5# Neo, Data Carrier Detect. An active low signal indicates
’ the modem or data set has detected a data carrier.
Track 0. This Schmitt-triggered input from the disk
TRKO# INg sy drive is active low when the head is positioned over
____________________________________ the outermosttrack. .
8 Gploet || /00D, | VCC | General Purpose 0.
Ring Indicator. An active low signal indicates that a
RI5# INg5v ring signal is being received from the modem or data
set.
This Schmitt-triggered input from the disk drive is
INDEX# INst5v active low when the head is positioned over the
19 | VCC | beginning of a track marked by an index hole.
GPIO62 1/00Dy; General Purpose IO.
CTS5# INt 5y Clear To Send is the modem control input.
WPT# Nece, Write protected. This active low Schmitt input from the
L disk drive indicates that the diskette is write-protected.
P GPIO63 | | /OODwz_| \oc |.GeneralPurpose 0. .
UART Data Terminal Ready. An active low signal
DTR5# O12 informs the modem or data set that controller is ready
to communicate.
12 May, 2010
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DSKCHGH# Necsy Diskette change. Th.|s S|gn§I is active low at power on
___________________________________ and whenever the diskette isremoved.
PYR GPIO64 | | 00Dy | \ /oo |GeneralPurposelo.
Data Set Ready. An active low signal indicates the
DSR5# INt 5y modem or data set is ready to establish a
communication link and transfer data to the UART.
6.4 UART
Pin No. Pin Name Type PWR Description
120 DCD1# Nsy VCe Data Carrier Detect. An active low signal |lnd|cates the
modem or data set has detected a data carrier.
Ring Indicator. An active low signal indicates that a ring
121 RI1# INg 5y VCC | . . . .
signal is being received from the modem or data set.
122 CTS1# IN5v VCC |Clear To Send is the modem control input.
UART Data Terminal Ready. An active low signal informs
the modem or data set that controller is ready to
DTR1# Os,ua7 5v VCC , . .
BuaTS communicate. Internal 47k ohms pulled high and disable
.| |afterpoweronstrapping.
123 Power on strapping pin:
1(Default): (Internal pull high)
PWM_DUTY_T
- - [N 5v VCC Power on fan speed default duty is 60%.(PWM)
RAP
0: (External pull down)
Power on fan speed default duty is 100%.(PWM)
UART Request To Send. An active low signal informs the
modem or data set that the controller is ready to send
RTS1# Os,ua7 5v VCC ) .
Bt data. Internal 47k ohms pulled high and disable after
oo l|.________|poweronstrapping.
124 Power on strapping pin:
1: (internal pull high, default)
[2C_ADDR_TR
- AP - IN¢ 5y VCC Power on 12C slave address is 8’h5C.
0: (external pull down)
Power on 12C slave address is 8'h5A.
Data Set Ready. An active low signal indicates the
125 DSR1# INg sy VCC |modem or data set is ready to establish 3
communication link and transfer data to the UART.
UART Serial Output. Used to transmit serial data out to
SOUT1 Os,ua7.5v the communication link. Internal 47k ohms pulled high
and disable after power on strapping.
126 VCC o
Power on strapping:
ConfigdE_2E INtsv 1(Default)Configuration register:4E/4F
0 Configuration register:2E/2F
127 SINT INsy VCe UART Senal.lnp.ut. . Used to receive serial data through
the communication link.

13
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DCD2#

|Nt,5v

VCC

Data Carrier Detect. An active low signal indicates the
modem or data set has detected a data carrier.

RI2#

INtSv

VCC

Ring Indicator. An active low signal indicates that a ring
signal is being received from the modem or data set.

CTS2#

INtSv

VCC

Clear To Send is the modem control input.

Os,ua7,5v

VCC

UART Data Terminal Ready. An active low signal informs
the modem or data set that controller is ready to
communicate. Internal 47k ohms pulled high and disable
after poweronstrapping.
Power on strapping pin:
1(Default): (Internal pull high)

FWH is enabled.
0: (External pull down)

FWH is disabled.

Og,u47,5v

INtSv

VCC

UART Request To Send. An active low signal informs the
modem or data set that the controller is ready to send
data. Internal 47k ohms pulled high and disable after
poweronstrapping. .
Power on strapping pin:
1: (internal pull high, default)

Fan control is PWM mode.
0: (external pull down)

Fan control is linear mode (DAC output).

DSR2#

INt,5v

VCC

Data Set Ready. An active low signal indicates the
modem or data set is ready to establish 3
communication link and transfer data to the UART.

SPI_TRAP

Os,ua7,5v

INt,5v

VCC

UART Serial Output. Used to transmit serial data out to
the communication link. Internal 47k ohms pulled high
and disable after power on strapping.

Power on strapping:
1(Default internal pull high)

SPI is disabled.
0 (external pull down)
SPl is enabled.

VCC

UART Serial Input. Used to receive serial data through
the communication link.

36

VCC

Data Carrier Detect. An active low signal indicates the
modem or data set has detected a data carrier.

General Purpose IO.

37

VCC

Ring Indicator. An active low signal indicates that a ring
signal is being received from the modem or data set.

General Purpose I0.

38

VCC

Clear To Send is the modem control input.

General Purpose IO.

39

VCC

UART Data Terminal Ready. An active low signal informs
the modem or data set that controller is ready to

14 May, 2010

V0.28P





Feature Integration Technology Inc.

F81865

communicate.
GPIO33 1/00Dg General Purpose 1O.
UART Request To Send. An active low signal informs the
RTS3# Os modem or data set that the controller is ready to send
40 VCC
data.
GPIO34 I/00Dg General Purpose 10.
Data Set Ready. An active low signal indicates the
DSR3# INt 5y modem or data set is ready to establish g
41 vee communication link and transfer data to the UART.
GPI035 I/00Dg General Purpose 10.
UART Serial Output. Used to transmit serial data out to
42 SOUT3 Os vce | the communication link.
GPIO36 I/OODs General Purpose IO.
SIN3 Mo, UART Serial. Input. . Used to receive serial data through
43 ’ VCC [the communication link.
GPI1037 I/00Dg General Purpose 10.
Data Carrier Detect. An active low signal indicates the
4 | DCD4# S _”_\l_t’_E_V o vee modem or data set has detected a ,d,?,t: carrier.
GP1040 I/0O0Dg General Purpose IO.
Ring Indicator. An active low signal indicates that a ring
45 Rla# INesv VCC |[signal is being received from the modem or data set.
GPIO41 1/00Dg General Purpose 1O.
46 | CTS4# | N | o |ClearToSendis the modem controlinput.
GPIO42 I/00Ds General Purpose 10.
UART Data Terminal Ready. An active low signal informs
47 DTR4# Os VCe the modlem or data set that controller is ready to
communicate.
GPIO43 I/00Ds General Purpose |0.
UART Request To Send. An active low signal informs the
modem or data set that the controller is ready to send
RTS4# Os,u47,5v ; i
48 VCC |data. Internal 47k ohms pulled high and disable after
poweronstrapping. ..
GPIO44 I/00Ds General Purpose IO.
Data Set Ready. An active low signal indicates the
DSR4# IN¢5v modem or data set is ready to establish 3
49 vee communication link and transfer data to the UART.
GPIO45 I/00Ds General Purpose I0.
SOUT4 Os UART SeriaI.Ou.tput.. Used to transmit serial data out to
S0 | VCC |the communication link.
GP1046 I/OODs General Purpose |0.
SIN4 Neo, UART Serial. Input. . Used to receive serial data through
51 ’ VCC |the communication link.
GPIO47 I/00Ds General Purpose I0.
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Pin No.

Pin Name

Type

PWR

Description

102

SLCT

INst,5v

VCC

An active high input on this pin indicates that the
printer is selected. Refer to the description of the
parallel port for definition of this pin in ECP and EPP
mode.

103

PE

INst,Sv

VCC

An active high input on this pin indicates that the
printer has detected the end of the paper. Refer to the
description of the parallel port for the definition of this
pin in ECP and EPP mode.

104

BUSY

INst,5v

VCC

An active high input indicates that the printer is not
ready to receive data. Refer to the description of the
parallel port for definition of this pin in ECP and EPP
mode.

105

ACK#

|Nst,5v

VCC

An active low input on this pin indicates that the printer
has received data and is ready to accept more data.
Refer to the description of the parallel port for the
definition of this pin in ECP and EPP mode.

106

SLIN#

OD12,5v

VCC

Output line for detection of printer selection. Refer to
the description of the parallel port for the definition of
this pin in ECP and EPP mode.

107

INIT#

OD12,5V

VCC

Output line for the printer initialization. Refer to the
description of the parallel port for the definition of this
pin in ECP and EPP mode.

108

ERR#

INst,5v

VCC

An active low input on this pin indicates that the printer
has encountered an error condition. Refer to the
description of the parallel port for the definition of this
pin in ECP and EPP mode.

109

AFD#

OD12,5V

VCC

An active low output from this pin causes the printer to
auto feed a line after a line is printed. Refer to the
description of the parallel port for the definition of this
pin in ECP and EPP mode.

110

STB#

OD12,5V

VCC

An active low output is used to latch the parallel data
into the printer. Refer to the description of the parallel
port for the definition of this pin in ECP and EPP mode.

111

PDO

I/O125t,5v

VCC

Parallel port data bus bit 0. Refer to the description of
the parallel port for the definition of this pin in ECP and
EPP mode.

112

PD1

I/O125t,5v

VCC

Parallel port data bus bit 1.

113

PD2

|/O125t,5v

VCC

Parallel port data bus bit 2.

114

PD3

I/O125t,5v

VCC

Parallel port data bus bit 3.

115

PD4

1/O12st 5v

VCC

Parallel port data bus bit 4.

116

PD5

I/O125t,5v

VCC

Parallel port data bus bit 5.

117

PD6

1/O12st 5v

VCC

Parallel port data bus bit 6.

118

PD7

I/O125t,5v

VCC

Parallel port data bus bit 7.

16
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Pin No. | Pin Name Type | PWR | Description
93 VIN3 AIN AVCC | Voltage Input 3.
94 VIN2 AIN AVCC | Voltage Input 2.
95 VIN1 AIN AVCC | Voltage Input 1.
96 VINO (Vcore) AIN AVCC | Voltage Input for Vcore.
98 FANIN1 INst 5v VCC | Fan 1 tachometer input.
OD25y Fan 1 control output. This pin provides PWM
99 FANCTL1 ' VCC
AOUT duty-cycle output or a voltage output.
100 FANIN2 INst, 5 VCC | Fan 2 tachometer input.
ODy3 5, Fan 2 control output. This pin provides PWM
101 FANCTL2 ’ VCC
AOUT duty-cycle output or a voltage output.
90 D2+ AIN AVCC | Thermal diode/transistor temperature sensor input.
CPU thermal diode/transistor temperature sensor
91 D1+(CPU AIN AVCC
( ) input. This pin is for CPU use.
92 VREF AOUT | AVCC | Voltage reference output.
71 . BEEPOD24 VSB Beeppin.
GPIO16 I/OOD 5 General purpose 10.
PECI 1/Og; PECI interface pin.
472 R I VSB | e
GPIO17 I/OOD 5 General purpose 10.
75 OVT# OD,5, | VSB | Over temperature signal output.
Case Open Detection #. This pin is connected to a
85 COPEN# INys, VBAT specially designed low power CMOS fllp-flqp back_ed
: by the battery for case open state preservation during
power loss.
6.7 SPI, GPIO, SIR
Pin No. | Pin Name Type PWR | Description
General purpose 10.
52 ... G PIOOO _________ ! /OOD”‘ VSB |oo - PO e
SPI CLK O Serial clock output pin for SPI device.
General purpose 10.
53 |- Gprloo1 | | /OOD 12 VSB |- Ppose .
SPI_CS0# OD;, Connect this pin to primary BIOS chip select pin.
General purpose 10.
54 | Griocoz 1! VOODwa | \gg | 20N D
SPI_MISO INt 5v SPI master in/slave out pin.
General purpose 10.
55 |- GPI003 | | /OOD 12 VSB |- Ppose .
SPI_MOSI O42 SPI master out/slave in pin.
General purpose 10.
56 ... Griooa 1! VOODwa | \gg | 20N O
FWH_DIS O, Firmware hub disable
57 GPIO05 /00D | VSB | General purpose IO.
SOUT6 1 O UART S?rlall Out.put. Used to transmit serial data out to the
_____________ [ B _communication link.
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IRTX_1 O12 Infrared Transmitter Output.
GPIO06 I/OOD General purpose 10.
58 SING 1 Neo, VSB UART Serial Input. .Usgd tq receive serial data
' through the communication link.
IRRX 1 IN¢ 5 Infrared Receiver input.
_______ GPI007 | /OOD1a Generalpurpose 0.
59 VSB UART Request To Send. An active low signal informs
RTS6_1# O the modem or data set that the controller is ready to
send data.
o5 L GPIO10 | WOODy | \ oo | Generalpurposelo.
LED_VSB OD1, Power LED for VSB.
66 |- Gplom ]! VOODwz | \,qg |-CGeneralpurposelO.
LED_VCC OD1, Power LED for VCC.
_______ GPI012 | /OOD1z Generalpurpose 10.
67 |- SCL ___________ I /OODm VSB ,,S,MBH%,Q[Q(}!(, ,,,,,,,,,,,,,,,,,,,,,,,,,,,, P
SOUT5 Ory UART Serial Oytpgt. .Used to transmit serial data out
to the communication link.
_______ GPIO13_____| /OODa Generalpurpose 0.
68 |- S D A ___________ | /OODm VSB ,,S,M,BH§ ,D,?j[,a, ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
UART Serial Output. Used to transmit serial data out
SIN5S INg 5, C
’ to the communication link.
GPIO14 [/OOD 5 General purpose 10.
69 VSB UART Request To Send. An active low signal informs
RTS5# Oz the modem or data set that the controller is ready to
send data.
6.8 ACPI Function Pins
Pin No. | Pin Name Type PWR | Description
70 WDTRST# OD13 5 VSB Watch dog timer signal output.
GPIO15 /00D General purpose 10.
ALERT# 0Dy, Alert a signal when temperature over limit setting.
° GP1020 [/OOD 12 VB General purpose |0.
Generated PME event. It supports the PClI PME#
74 PME# OD+,5, | VSB | interface. This signal allows the peripheral to request
the system to wake up.
77 b ATXPG_IN | | INasy | \gg [ATXPowerGoodinput.
GPI1021 /00D % General purpose 10.
;g | PWSIN# | INsusv | \,gg |Mainpower switch buttoninput.
GPI1022 /00D General purpose 10.
Panel Switch Output. This pin is low active and pulse
9 | PWSOUT# ____________ ODQ _______ VSB | output. It is power on request output#.
GPI1023 /00D 5 General purpose 10.
R — S3# | INgi 5y VSB S3# Input is Main power on-off switch input.
GPI1024 /00D General purpose 10.
18
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Power supply on-off control output. Connect to ATX
81 | Bt OPes | vSB | powersupply PS_ON##signal.
GPI1025 /00D General purpose 10.
PWROK function, It is power good signal of VCC,
82 PWROK 0Dy, VBAT which is delayed 400ms (default) as VCC arrives at
777777777777777777777777777777777777777777777777 2.8V.
GPI0O26 I/O0OD 5 General purpose 10.
Resume Reset# function, It is power good signal of
RSMRST: D
83 | SURSTE | ©P% | vear | vsB, which is delayed 66ms as VSB arrives at 2.8V.
GPI1O27 /00D General purpose 10.
6.9 KBC Function
Pin No. | Pin Name Type PWR | Description
Keyboard reset. This pin is high after system reset.
34 KBRST# ODsswosv| VCC | |hiomal pull high 3.3V with 10k ohms.
Gate A20 output. This pin is high after system reset.
35 GA20 ODsswosv| VCC | | iomal pull high 3.3V with 10k ohms.
63 KDATA I/OD1gi5v| VSB PS/2 Keyboard Data.
64 KCLK I/ODqgi5v| VSB | PS/2 Keyboard Clock.
61 MDATA I/ODqg5v| VSB | PS/2 Mouse Data.
62 MCLK I/OD1gi5v| VSB PS/2 Mouse Clock.
6.10 RTC Function
Pin No. | Pin Name Type PWR | Description
RTC_ .
86 RTC_X1 AIN VBAT RTC 32.768KHz crystal input.
RTC_
87 RTC_X2 AOUT VBAT RTC 32.768KHz crystal output.
19

May, 2010
V0.28P





m Fintek Feature Integration Technology Inc.
F81865

7. Function Description

7.1. Power on Strapping Option

The F81865 provides six pins for power on hardware strapping to select required functions. See
below table for the detail:

Pin No. Symbol Value Description
R -
i o,
T T e
1 PI functi isable(Defaul
P | s | o Dt
1 The 12C sl is 8'h Defaul
D e T
12 | COMGEZE | oo ion Regler 0 por B ZEE
I e —
7.2. FDC

The Floppy Disk Controller provides the interface between a host processor and one floppy disk
drive. It integrates a controller and a digital data separator with write pre-compensation, data rate
selection logic, microprocessor interface, and a set of registers. The FDC supports data transfer rates
of 250 Kbps, 300 Kbps, 500 Kbps, 1 Mbps and 2 Mbps. It operates in PC/AT mode.

The FDC configuration is handled by software and a set of Configuration registers. Status, Data,
and Control registers facilitate the interface between the host microprocessor and the disk drive,
providing information about the condition and/or state of the FDC. These configuration registers can
select the data rate, enable interrupts, drives, and DMA modes, and indicate errors in the data or
operation of the FDC/FDD. The controller manages data transfers using a set of data transfer and
control commands. These commands are handled in three phases: Command, Execution, and
Result. Not all commands utilize all these three phases.

The below content is about the FDC device register descriptions. All the registers are for

software porting reference.

Status Register A (PS/2 mode) —Base + 0

Bit Name R/W | Default Description

7 INTPEND R 0 This bit indicates the state of the interrupt output.

0: a second drive has been installed.

6 DRV2 N R -
- 1: a second drive has not been installed.
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STEP R 0 This bit indicates the complement of STEP# disk interface output.
TRKO_N R - This bit indicates the state of TRKO# disk interface input.
This bit indicates the complement of HDSEL# disk interface output.
3 HDSEL R 0 0: side 0.
1: side 1.
2 INDEX_N R - This bit indicates the state of INDEX# disk interface input.
This bit indicates the state of WPT# disk interface input.
1 WPT_N R - 0: disk is write-protected.
1: disk is not write-protected.
0 DIR R 0 This bit indicates the complement of DIR# disk interface output.

Status Register A (Model 30 mode)—Base + 0

Bit Name R/W |Default Description

7 INTPEND R 0 This bit indicates the state of the interrupt output.

6 DRQ R 0 This bit indicates the state of the DRQ signal.

5 STEP_FF R 0 This bit indicates the complement of latched STEP# disk interface output.

4 TRKO R - This bit indicates the complement of TRKO# disk interface input.
This bit indicates the state of HDSEL# disk interface output.

3 HDSEL_N R 1 0: side 0.
1: side 1.

2 INDEX R - This bit indicates the complement of INDEX# disk interface input.
This bit indicates the complement of WPT# disk interface input.

1 WPT R - 0: disk is write-protected.
1: disk is not write-protected.
This bit indicates the state of DIR# disk interface output.

0 DIR_N R 1 0: head moves in inward direction.

1: head moves in outward direction.

Status Register B (PS/2 Mode) — Base + 1

Bit Name R/W |Default Description
7-6 Reserved R 11 Reserved. Return 11b when read.
5 DRO R 0 Drive select 0. This bit reflects the bit0 of Digital Output Register.
4 WDATA R 0 This bit changes state at every rising edge of WDATA#.
3 RDATA R 0 This bit changes state at every rising edge of RDATA#.
2 WGATE R 0 This bit indicates the complement of WGATE# disk interface output.
1 MOTEN1 R 0 ;Ir']htisisi;iens?si;;a.tes the complement of MOB# disk interface output. Not support
0 MOTENO R 0 This bit indicates the complement of MOA# disk interface output.

Name

Description

DRV2_N

0: a second drive has been installed.
1: a second drive has not been installed.
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6 DSB N R 1 Th|§ bit indicates the state of DRVB# disk interface output. Not support in this
- design.
5 DSA N R 1 This bit indicates the state of DRVA# disk interface output.
4 WDATA FF R 0 This t.>|t. is latched at 'the rising edge of WDATA# and is cleared by a read from
- the Digital Input Register.
3 RDATA FF R 0 This t.)lt. is latched at .the rising edge of RDATA# and is cleared by a read form
- the Digital Input Register.
2 WGATE_FF R 0 This t.>|t. is latched at .the falling edge of WGATE# and is cleared by a read from
the Digital Input Register.
This bit indicates the complement of DRVD# disk interface output. Not support
1 DSD_N R 1 s .
- in this design.
0 DSC N R 1 ThIS.bIt |no-J|cates the complement of DRVC# disk interface output. Not support
- in this design.
- . . +
Bit Name R/W |Default Description
7 MOTEN3 R 0 Motor enable 3. Not support in this design.
6 MOTEN2 R 0 Motor enable 2. Not support in this design.
5 MOTEN1 R/W 0 Motor enable 1. Used to control MOB#. MOB# is not support in this design.
4 MOTENO R/W 0 Motor enable 0. Used to control MOA#.
DMA enable. This bit has two mode of operation.
PC-AT and Model 30 mode: write 1 will enable DMA and IRQ, write 0 will
3 DAMEN R/W 0 disable DMA and IRQ.
PS/2 mode: This bit is reserved. DMA and IRQ are always enabled in PS/2
mode.
5 RESET R 0 }erte? 0 to this bit will reset the controller. | will remain in reset condition until a 1
is written.
This bit indicates the complement of DRVD# disk interface output. Not support
1 DSD_N R 1 s .
in this design.
0 DSC N R 1 ThIS.bIt |nc_j|cates the complement of DRVC# disk interface output. Not support
- in this design.
. . o .
Bit Name R/W |Default Description
7-6 Reserved R 00 |Reserved. Return 00b when read.
5.4 TYPEID R 1 Reserved in normal Tunc.:tion, return 11b whe.n rea'd. '
If 3 mode FDD function is enabled. These bits indicate the drive type ID.
Reserved. Return 11b when read in normal function.
3-2 Reserved R 11 . .
Return 00b when read in 3 mode FDD function.
1-0 TAPESEL R/W 0 These bits assign a logical drive number to be a tape drive.
. . . +
Bit Name R/W |Default Description
7 RQM R 0 Request for Master indicates that the controller is ready to send or receive data
from the uP through the FIFO.
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Data I/O (direction):
6 DIO R 0 0: the controller is expecting a byte to be written to the Data Register.
1: the controller is expecting a byte to be read from the Data Register.
Non DMA Mode:
5 NON_DMA R 0 0: the controller is in DAM mode.
1: the controller is interrupt or software polling mode.
4 FDC_BUSY R 0 This bit indicate that a read or write command is in process.
3 DRV3 BUSY R 0 FDD numt-)er 3 is in seek or calibration condition. FDD number 3 is not support]
- in this design.
2 DRV2_BUSY R 0 FDD numt'>er 2 is in seek or calibration condition. FDD number 2 is not support
in this design.
1 DRV1 BUSY R 0 FDD numt_>er 1 is in seek or calibration condition. FDD number 1 is not support
- in this design.
0 DRV0O_BUSY R 0 FDD number 0 is in seek or calibration condition.
Data Rate Select Register— Base + 4
Bit Name R/W |Default Description
7 SOFTRST w 0 A 1 written to this bit will software reset the controller. Auto clear after reset.
A 1 to this bit will put the controller into low power mode which will turn off the
6 PWRDOWN w 0 oscillator and data separator circuits.
5 Reserved - - Return 0 when read.
Select the value of write precompensation:
250K-1Mbps 2Mbps
000: default delays default delays
001: 41.67ns 20.8ns
010: 83.34ns 41.17ns
011: 125.00ns 62.5ns
100: 166.67ns 83.3ns
101: 208.33ns 104.2ns
4-2 PRECOMP w 000 |110: 250.00ns 125.00ns
111: 0.00ns (disabled) 0.00ns (disabled)
The default value of corresponding data rate:
250Kbps: 125ns
300Kbps: 125ns
500Kbps: 125ns
1Mbps: 41.67ns
2Mbps: 20.8ns
Data rate select:
MFM FM
00: 500Kbps 250Kbps
1-0 DRATE w 10 o1. 300Kbps 150Kbps
10: 250Kbps 125Kbps
11: 1Mbps illegal
Data (FIFO) Register —Base + 5
Bit Name R/W |Default Description
The FIFO is used to transfer all commands, data and status between controller
and the system. The Data Register consists of four status registers in a stack
7-0 DATA RIW | 00h with only one register presented to the data bus at a time. The FIFO is default
disabled and could be enabled via the CONFIGURE command.
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Bit

Name

R/W

Default

Description

7-6

Interrupt code :

00: Normal termination of command.

01: Abnormal termination of command.

10: Invalid command.

11: Abnormal termination caused by poling.

SE

Seek end.
Set when a SEEK or RECALIBRATE or a READ or WRITE with implied seek
command is completed.

EC

Equipment check.

0: No error

1: When a fault signal is received form the FDD or the TRKO# signal fails to
occur after 77 step pulses.

NR

Not ready.
0: Drive is ready
1: Drive is not ready.

HD

Head address.
The current head address.

1-0

DS

Drive select.

00: Drive A selected.
01: Drive B selected.
10: Drive C selected.
11: Drive D selected.

Bit

Name

R/W

Default

Description

EN

End of Track.
Set when the FDC tries to access a sector beyond the final sector of a cylinder.

DE

Data Error.
The FDC detect a CRC error in either the ID field or the data field of a sector.

OR

Overrun/Underrun.
Set when the FDC is not serviced by the host system within a certain time
interval during data transfer.

Reserved

Unused. This bit is always “0”

ND

No Data.

Set when the following conditions occurred:

1. The specified sector is not found during any read command.

2. The ID field cannot be read without errors during a READ ID command.

3. The proper sector sequence cannot be found during a READ TRACK
command.

NW

No Writable
Set when WPT# is active during execution of write commands.
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Missing Address Mark.
Set when the following conditions occurred:
0 MA R ) 1. Cannot detect an ID address mark at the specified track after
encountering the index pulse form the INDEX# pin twice.
2. Cannot detect a data address mark or a deleted data address mark on the
specified track.
Status Registers 2
Bit Name R/W | Default Description
7 Reserved - - Unused. This bit is always “0”.
Control Mark.
Set when following conditions occurred:
6 CM R - 1. Encounters a deleted data address mark during a READ DATA command.
2. Encounters a data address mark during a READ DELETED DATA
command.
5 bD R i Data Error in Data Field. . '
The FDC detects a CRC error in the data field.
Wrong Cylinder.
4 WC R - Set when the track address from the sector ID field is different from the track
address maintained inside the FDC.
3 SE R Scan Equal.
Set if the equal condition is satisfied during execution of the SCAN command.
Scan Not Satisfied.
2 SN R - Set when the FDC cannot find a sector on the track which meets the desired
condition during any scan command.
Bad Cylinder.
1 BC R - The track address from the sector ID field is different from the track address
maintained inside the FDC and is equal to FFh which indicates a bad track.
Missing Data Address Mark.
0 MD R - Set when the FDC cannot detect a data address mark or a deleted data
address mark.
Status Registers 3
Bit Name R/W | Default Description
7 Reserved - - Unused. This bit is always “0”.
Write Protect.
6 WP R - . .
Indicates the status of WPT# pin.
5 Reserved R - Unused. This bit is always “1”.
Track 0.
4 TO R - . :
Indicates the status of the TRKO# pin.
3 Reserved. R - Unused. This bit is always “1”.
Head Address.
2 HD R - . .
Indicates the status of the HDSEL# pin.
1 DS1 R - Drive Select.
0 DSO0 R - These two bits indicate the DS1, DSO0 bits in the command phase.
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Bit Name R/W |Default Description
7 DSKCHG R - This bit indicates the complement of DSKCHG# disk interface input.
6-0 Reserved R - Reserved.

Bit Name R/W |Default Description

7 DSKCHG R - This bit indicates the complement of DSKCHG# disk interface input.
6-3 Reserved - - Reserved.
21 DRATE R 10 These bits |nd|c§te the status' of '[h'e DRATE progra.mmed through the Data

Rate Select Register or Configuration Control Register.
1M K is ch .
0 HIGHDEN N R 1 0 bps or 500Kbps data rate is c osen
- 1: 300Kbps or 250Kbps data rate is chosen.

Bit Name R/W |Default Description
7 DSKCHG_N R - This bit indicates the state of DSKCHG# disk interface input.
6-4 Reserved - - Reserved.
3 DMAEN R 0 This bit reflects the DMA bit in Digital Output Register.
2 NOPRE R 0 This bit reflects the NOPRE bit in Configuration Control Register.
These bits indicate the status of DRATE programmed through the Data Rate
1-0 DRATE R 10
Select Register or Configuration Control Register.
- — +
Bit Name R/W |Default Description
7-2 Reserved - - Reserved.
10 DRATE W 10 These bit determine the data rate of the floppy controller. See DRATE bits in
Data Rate Select Register.

i . | Regi : o N

Bit Name R/W |Default Description
7-3 Reserved - - Reserved.
This bit could be programmed through Configuration Control Register and be
2 NOPRE W 0 read through the bit 2 in Digital Input Register in Model 30 Mode. But it has no
functionality.
10 DRATE W 10 These bits determine t.he data rate of the floppy controller. See DRATE bits in
Data Rate Select Register.
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_EDC Commands
Terminology:
C Cylinder Number 0 -256
D Data Pattern
DIR Step Direction
0: step out
1: stepin
DSO Drive Select 0
DS1 Drive Select 1
DTL Data Length
EC Enable Count
EOT End of Track
EFIFO Enable FIFO
0: FIFO is enabled.
1: FIFO is disabled.
EIS Enable Implied Seek
FIFOTHR FIFO Threshold
GAP Alters Gap Length
GPL Gap Length
H/HDS Head Address
HLT Head Load Time
HUT Head Unload Time
LOCK Lock EFIFO, FIFOTHR, PTRTRK bits.
Prevent these bits from being affected by software reset.
MFM MFM or FM mode
0: FM
1: MFM
MT Multi-Track
N Sector Size Code. All values up to 07h are allowable.
00: 128 bytes
01: 256 bytes
07 16 Kbytes
NCN New Cylinder Number
ND Non-DMA Mode
ow Overwritten
PCN Present Cylinder Number
POLL Polling disable
0: polling is enabled.
1: polling is disabled.
PRETRK Precompensation Start Track Number
R Sector address
RCN Relative Cylinder Number
SC Sector per Cylinder
SK Skip deleted data address mark
SRT Step Rate Time
STO Status Register 0
ST1 Status Register 1
ST2 Status Register 2
ST3 Status Register 3
WGATE Write Gate alters timing of WE.
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Read Data
Phase R/W D7 D6 D5 D4 D3 D2 D1 DO Remark
Command W MT MFM SK 0 0 1 1 0 Command code
W 0 0 0 0 0 HDS DS1 DSO0
W C
W H
W R
Sector ID
information prior to
w N command
W EOT execution
W GPL
W DTL
Data transfer
Execution between the FDD
and system
Result R STO
Status information
R ST1 after command
R ST2 execution.
R C
Sector ID
R H information after
command
R R execution.
R N
Read Deleted Data
Phase R/W D7 D6 D5 D4 D3 D2 D1 DO Remark
Command W MT MFM SK 0 1 1 0 0 Command code
W 0 0 0 0 0 HDS DS1 DSO0
W C
w H
W R
Sector ID
information prior to
w N command
W EOT execution
W GPL
W DTL
Data transfer
Execution between the FDD
and system
Result R STO
Status information
R ST1 after command
R ST2 execution.
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Z I I O

Sector ID
information after
command
execution.

Read A Track

Phase

R/W

D7 D6 D5

D4

D3

D2

D1

DO

Remark

Command

=2 2 £ 2 2 = = =

0 MFM 0

HDS

z X0 I O

DS1

EOT

GPL

DTL

DSO0

Command code

Sector ID
information prior to
command
execution

Execution

Data transfer
between the FDD
and system. FDD
reads contents of
all cylinders from
index hole to EOT.

Result

J X X OV XV O X

STO

ST1

ST2

Z I I O

Status information
after command
execution.

Sector ID
information after
command
execution.

Read ID

Phase

R/W

D3

D2

D1

DO

Remark

Command

HDS

DS1

DSO

Command code

Execution

The first correct ID

information on the

cylinder is stored in
Data Register.

Result

STO

ST1

ST2

29
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R C
R H Disk status after
the command has
R R been completed.
R N
Verify
Phase R/W D7 D6 D5 D4 D3 D2 D1 DO Remark
Command | W MT MFM SK 1 0 1 1 0 Command code
w EC 0 0 0 0 HDS DS1 DSO0
W C
W H
w R Sector ID
W N information prior to
command
W EOT execution
W GPL
w DTL/SC ~-mmmmmmmmmmmmemeeeeeem
Execution No data transfer
Result R STO
R ST Status information
after command
R ST2 execution.
R C
Sector ID
R H information after
R R command
execution.
R N
Version
Phase R/W D7 D6 D5 D4 D3 D2 D1 DO Remark
Command W 0 0 0 1 0 0 0 0 Command code
Result R 1 0 0 1 0 0 0 0 Enhanced
controller
Write Data
Phase R/W D7 D6 D5 D4 D3 D2 D1 DO Remark
Command W MT MFM 0 0 0 1 0 1 Command code
W 0 0 0 0 0 HDS DS1 DSO
W C Sector ID
information prior to
w H command
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W R execution
W N
W EOT
W GPL
W DTL
Data transfer
Execution between the FDD
and system.
Result R STO
Status information
R ST1 after command
R ST2 execution.
R C
Sector ID
R H information after
command
R R .
execution.
R N
Write Deleted Data
Phase R/W D7 D6 D5 D4 D3 D2 D1 DO Remark
Command W MT MFM 0 0 1 0 0 1 Command code
W 0 0 0 0 0 HDS DS1 DSO
W C
w H
w R Sector ID
information prior to
W N command
W EOT execution
W GPL
w DTL
Data transfer
Execution between the FDD
and system.
Result R STO
Status information
R ST1 after command
R ST? execution.
R C
Sector ID
R H information after
command
R R .
execution.
R N
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Phase R/W D7 D6 D5 D4 D3 D2 D1 DO Remark
Command | W 0 MFM 0 0 1 1 0 1 Command code
W 0 0 0 0 0 HDS  DS1 DSO
W N Bytes/Sector
W SC Sectors/Cylinder
W GPL Gap 3 Length
w D Data Pattern
C
Execution
for each W H Input sector
sector W R parameter.
(repeat)
W N
Result R STO
R ST Status information
after command
R ST2 execution.
R (BToTs [V iTg 1= [ —————
R Undefined --------==-====nmunm--
R Undefined ---------==-=m=memunm-
R Undefined -----------=-=-mnmmeum
Recalibrate
Phase R/W D7 D6 D5 D4 D3 D2 D1 DO Remark
Command W 0 0 0 0 0 1 1 1 Command code
W 0 0 0 0 0 0 DS1 DSO
. Head retracted to
Execution
track 0
Sense Interrupt Status
Phase R/W D7 D6 D5 D4 D3 D2 D1 DO Remark
Command w 0 0 0 0 1 0 0 0 Command code
Result R STO
R PCN
Specify
Phase R/W D7 D6 D5 D4 D3 D2 D1 DO Remark
Command W 0 0 0 0 0 0 1 1 Command code
W SRT | HUT |
w SRT | ND
32
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Seek
Phase R/W D7 D6 D5 D4 D3 D2 D1 DO Remark
Command | W 0 0 0 0 1 1 1 1 |Command code
W 0 0 0 0 0 HDS DSt DS0
w NCN
Head positioned
Execution over proper
cylinder on diskette
Configure
Phase R/W D7 D6 D5 D4 D3 D2 D1 DO Remark
Command | W 0 0 0 1 0 0 1 1 |Command code
W 0 0 0 0 0 HDS DSt DS0
w 0 EIS EFIFO POLL |- FIFOTHR ------------—-- |
w PRETRK
Execution Intgrnal registers
written
Relative See
Phase R/W D7 D6 D5 D4 D3 D2 D1 DO Remark
Command w 1 DIR 0 0 1 1 1 1 Command code
w 0 0 0 0 0 HDS DS1 DSO
w RCN
Perpendicular Mode
Phase R/W D7 D6 D5 D4 D3 D2 D1 DO Remark
Command W 0 0 0 1 0 0 1 0 Command code
w ow 0 D3 D2 D1 DO GAP WGATE
Lock
Phase R/W D7 D6 D5 D4 D3 D2 D1 DO Remark
Command w LOCK 0 1 1 Command code
Result R 0 LOCK 0 0
Dumpreg
Phase R/W D7 D6 D5 D4 D3 D2 D1 DO Remark
Command W 0 0 0 0 1 1 1 0 Command code
Result R PCN ( Drive 0 ) =-=--====mmmemmmeme-
R o T AT VEY | ——
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R SIS NN D11V Y1 | J————
R IO NN I11Y Y1 | J————
R SRT | | HUT |
R | SRT | ND
R SC/EQT --mmmmmmmmmmememeeeeeee
R LOCK 0 D3 D2 DA1 DO GAP WGATE
R 0 EIS EFIFO POLL |-mm - FIFOTHR ----=-=m-mmm-- |
R PRETRK
Sense Drive Status
Phase R/W D7 D6 D5 D4 D3 D2 D1 DO Remark
Command w 0 0 0 0 0 1 0 0 Command code
W 0 0 0 0 HDS DS1 DS0
Status information
Result R ST3 abut disk drive
Invalid
Phase R/W D7 D6 D5 D4 D3 D2 D1 DO Remark
Command w Invalid Codes FDC goes to
standby state.
Result R STO STO = 80h
7.3. UART

The F81865 provides up to 6 UART ports and supports IRQ sharing for system application. The

UARTSs are used to convert data between parallel format and serial format. They convert parallel data

into serial format on transmission and serial format into parallel data on receiver side. The serial

format is formed by one start bit, followed by five to eight data bits, a parity bit if programmed and one

(1.5 or 2 ) stop bits. The UARTSs include complete modem control capability and an interrupt system

that may be software trailed to the computing time required to handle the communication link. They

have FIFO mode to reduce the number of interrupts presented to the host. Both receiver and

transmitter have a 16-byte FIFO.

The below content is about the UARTs device register descriptions. All the registers are for

software porting reference.

. f . . £
Bit Name R/W |Default Description
2.0 RBR R 00h The data received.

) Read only when LCR[7] is 0
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. Idi ciar N

Bit Name R/W |Default Description
2.0 THR W 00h Data to be transmitted.
) Write only when LCR[7] is 0
o ! - N
Bit Name R/W |Default Description
7.0 DLL rw | oh Baud generator divisor low byte.
i Access only when LCR[7] is 1.
Divisor Latch (MSB) — Base + 1
Bit Name R/W |Default Description
20 DLM rw | ooh Baud generator divisor high byte.
i Access only when LCR[7] is 1.
nterrupt Enable Register (IER)—Base + 1
Bit Name R/W |Default Description
7-5 Reserved - - Reserved.
This bit is used only in 9-bit mode and always returns “0” when 9-bit mode is
disabled.
4 SM2 R/WC 0 0: The receiver could receive data byte.
1: The receiver could only receive address byte and issue an interrupt when
the address is received.
EDSSI R/W Enable Modem Status Interrupt. Access only when LCR[7] is O.
ELSI R/W Enable Line Status Error Interrupt. Access only when LCR[7] is 0.
1 ETBEI RIW 0 Enable Transmltter Holding Register Empty Interrupt. Access only when
LCR[7]is O.
0 ERBFI R/W 0 Enable Received Data Available Interrupt. Access only when LCR[7] is O.

lentificati . . N

Bit Name R/W |Default Description
0: FIFO is disabled
7 FIFO_EN R 0 1: FIFO is enabled.
0: FIFO is disabled
6 FIFO_EN R 0 1: FIFO is enabled.
5-4 Reserved - - Reserved.
000: Interrupt is caused by Modem Status
001: Interrupt is caused by Transmitter Holding Register Empty
3-1 IRQ_ID R 00 |010: Interrupt is caused by Received Data Available.
110: Interrupt is caused by Character Timeout
011: Interrupt is caused by Line Status.
1: Interrupt is not pending.
0 IRQ_PENDN R 1

0: Interrupt is pending.
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EIFO Control Register — Base + 2
Bit Name R/W |Default Description
00: Receiver FIFO trigger level is 1.
01: Receiver FIFO trigger level is 4.
7-6 RCV_TRIG w 00 10: Receiver FIFO trigger level is 8.
11: Receiver FIFO trigger level is 14.
5-3 Reserved - - Reserved.
2 CLRTX R Reset the transmitter FIFO.
1 CLRRX R Reset the receiver FIFO.
0: Disable FIFO.
0 FIFO_EN R 0 1: Enable FIFO.
. ! . . .
Bit Name R/W |Default Description
0: Divisor Latch can’t be accessed.
7 DLAB RIW 0 1: Divisor Latch can be accessed via Base and Base+1.
6 SETBRK RIW 0 0: Transm!tter isin normgl'condltlon.
1: Transmit a break condition.
STKPAR R/W 0 XXO0: Parity Bit is disable
EPS RIW 001: Parllty B.It .|s odd.
011: Parity Bit is even
111: Parity Bit is logic 0
0: Stop bit is one bit
2 STB R/W 0 1: When word length is 5 bit stop bit is 1.5 bit
else stop bit is 2 bit
00: Word length is 5 bit
01: Word length is 6 bit
1-0 WLS RIWH 00 146. Word length is 7 bit
11: Word length is 8 bit
MODEM Control Register (MCR) — Base +4
Bit Name R/W | Default Description
7-5 Reserved - - Reserved.
0: UART in normal condition.
4 LOOP RIW 0 1: UART is internal loop back
0: All interrupt is disabled.
3 ouT2 RIW 0 1: Interrupt is enabled (disabled) by IER.
2 OUT1 R/W 0 Read from MSR[6] while in loop back mode
0: RTS# is forced to logic 1
! RTS RIW 0 1: RTS# is forced to logic 0
0: DTR# is forced to logic 1
0 DTR RIW 0 1: DTR# is forced to logic 0
Line Status Register (LSR)—Base +5
Bit Name R/W |Default Description
0: No error in the FIFO when FIFO is enabled
7 RCR_ERR R 0 1: Error in the FIFO when FIFO is enabled.
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6 TEMT R 1 0: Transm!tter !s in transmitting.
1: Transmitter is empty.
0: Transmitter Holding Register is not empty.
5 THRE R ! 1: Transmitter Holding Register is empty.
4 Bl R 0 0: No break condition detected.
1: A break condition is detected.
3 FE R 0 0: Data rece!ved has no frame error.
1: Data received has frame error.
9 PE R 0 0: Data rece!ved has no parlty error.
1: Data received has parity error.
1 OE R 0 0: No overrun condlltllon occurred.
1: An overrun condition occurred.
0 DR R 0 0: No dallta is rgady for read.
1: Data is received.

MODEM Status Register (MSR) — Base + 6

Bit Name R/W | Default Description

Complement of DCD# input. In loop back mode, this bit is equivalent to OUT2
7 DCD R - .

in MCR.

Complement of RI# input. In loop back mode , this bit is equivalent to OUT1 in
6 RI R -

MCR

Complement of DSR# input. In loop back mode , this bit is equivalent to DTR in
5 DSR R -

MCR

Complement of CTS# input. In loop back mode , this bit is equivalent to RTS in
4 CTS R - MCR

0: No state changed at DCD#.

3 bDCD R O I. state changed at DCD#.

2 TER R | O |7 Alow o igh nanstton at i

1 DDSR R (1) gf;ffcfaf:;aeréng E?;FE::.R#.

0 DCTS R 1 (1) g;ts;act:acngaer;g:? C?':'g;—.s#.
Scratch Register —Base + 7

Bit Name R/W | Default Description
7-0 SCR R/W | 00h |Scratch register.

7.4. Parallel Port

The parallel port in F81865 supports an IBM XT/AT compatible parallel port ( SPP ),
bi-directional parallel port ( BPP ), Enhanced Parallel Port ( EPP ), Extended Capabilities Parallel Port
( ECP ) mode. Refer to the configuration registers for more information on selecting the mode of
operation.

The below content is about the Parallel Port device register descriptions. All the registers are for

software porting reference.
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Name

Default

Description

DATA

00h

The output data to drive the parallel port data lines.

ECP Address FIFO Register —Base + 0

Bit Name R/W |Default Description
Access only in ECP Parallel Port Mode and the ECP_MODE programmed in
the Extended Control Register is 011.
The data written to this register is placed in the FIFO and tagged as an
Address/RLE. It is auto transmitted by the hardware. The operation is only
defined for forward direction. It divide into two parts :
7-0 ECP_AFIFO R/W | 00h w7
- Bit 7 :
0: bits 6-0 are run length, indicating how many times the next byte to appear (0
= 1time, 1 = 2times, 2 = 3times and so on).
1: bits 6-0 are ECP address.
Bit 6-0 : Address or RLE depends on bit 7.
Device Status Register — Base + 1
Bit Name R/W | Default Description
7 BUSY_N R - Inverted version of parallel port signal BUSY.
6 ACK_N R - Version of parallel port signal ACK#.
5 PERROR R - Version of parallel port signal PE.
4 SELECT R - Version of parallel port signal SLCT.
3 ERR_N R - Version of parallel port signal ERR#.
2-1 Reserved R 11 Reserved. Return 11b when read.
This bit is valid only in EPP mode. Return 1 when in other modes.
It indicates that a 10uS time out has occurred on the EPP bus.
0 TMOUT R - .
0: no time out error.
1: time out error occurred, write 1 to clear.
. . . N
Bit Name R/W |Default Description
7-6 Reserved - 11 Reserved. Return 11b when read.
0: the parallel port is in output mode.
5 DIR R/W 0 1: the parallel port is in input mode.
It is auto reset to 1 when in SPP mode.
4 ACKIRQ_EN R/W 0 Enable an interrupt at the rising edge of ACK#.
Inverted and then drives the parallel port signal SLIN#.
3 SLIN R/W 0 ) .
When read, the status of inverted SLIN# is return.
5 INIT N RIW 0 Drives the parallel port signal INIT#.
- When read, the status of INIT# is return.
Inverted and then drives the parallel port signal AFD#.
1 AFD R/W 0 ) .
When read, the status of inverted AFD# is return.
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0 STB RIW 0 Inverted and then drives t.he parallel port' signal STB#.
When read, the status of inverted STB# is return.
EPP Address Register —Base + 3
Bit Name R/W |Default Description
Write this register will cause the hardware to auto transmit the written data to
7.0 EPP ADDR rw | ooh the device with the EPP Address Write protocol.
i - Read this register will cause the hardware to auto receive data from the device
by with the EPP Address Read protocol.
— +4 — +
Bit Name R/W |Default Description
Write this register will cause the hardware to auto transmit the written data to
2.0 EPP DATA rw | ooh the device with the EPP Data Write protocol.
i - Read this register will cause the hardware to auto receive data from the device
by with the EPP Data Read protocol.

Parallel Port Data FIFO — Base + 400h

Bit Name R/W |Default Description
Data written to this FIFO is auto transmitted by the hardware to the device by
7.0 C_FIFO rw | oon usfing standérq parallel port protocol. . o
It is only valid in ECP and the ECP_MODE is 010b.The operation is only for
forward direction.
ECP Data FIFO — Base + 400h
Bit Name R/W |Default Description
Data written to this FIFO when DIR is 0 is auto transmitted by the hardware to
the device by using ECP parallel port protocol.
Data is auto read from device into the FIFO when DIR is 1 by the hardware by
70 ECP_DFIFO RIW | 00n using ECP parallel port protocol. Read the FIFO will return the content to the
system.
It is only valid in ECP and the ECP_MODE is 011b.
ECP Test FIFO — Base + 400h
Bit Name R/W |Default Description
Data may be read, written from system to the FIFO in any Direction. But no
7.0 T EIFO rRW | ooh hardware handshake occurred on the parallel port lines. It could be used to test
) - the empty, full and threshold of the FIFO.
It is only valid in ECP and the ECP_MODE is 110b.

i : , o .

Name

R/W

Default

Description

IRQ_MODE

0: interrupt is ISA pulse.
1: interrupt is ISA level.
Only valid in ECP and ECP_MODE is 111b.
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6-4

IMPID

001

000: the design is 16-bit implementation.

001: the design is 8-bit implementation (default).
010: the design is 32-bit implementation.
011-111: Reserved.

Only valid in ECP and ECP_MODE is 111b.

Reserved

Reserved.

BYTETRAN_N

0: when transmitting there is 1 byte waiting in the transceiver that does not
affect the FIFO full condition.

1: when transmitting the state of the full bit includes the byte being transmitted.

Only valid in ECP and ECP_MODE is 111b.

1-0

Reserved

00

Return 00 when read.
Only valid in ECP and ECP_MODE is 111b.

Name

Description

COMP

0: only send uncompressed data.
1: compress data before sending.
Only valid in ECP and ECP_MODE is 111b.

Reserved

Reserved. Return 1 when read.
Only valid in ECP and ECP_MODE is 111b.

ECP_IRQ_CH

001

000: the interrupt selected with jumper.
001: select IRQ 7 (default).

010: select IRQ 9.

011: select IRQ 10.

100: select IRQ 11

101: select IRQ 14.

110: select IRQ 15.

111: select IRQ 5.

Only valid in ECP and ECP_MODE is 111b.

2-0

ECP_DMA_CH

011

Return the DMA channel of ECP parallel port.
Only valid in ECP and ECP_MODE is 111b.

Extended Control Register — Base + 402h

Bit

Name

R/W

Default

Description

7-5

ECP_MODE

R/W

000

000: SPP Mode.

001: PS/2 Parallel Port Mode.

010: Parallel Port Data FIFO Mode.
011: ECP Parallel Port Mode.

100: EPP Mode.

101: Reserved.

110: Test Mode.

111: Configuration Mode.

Only valid in ECP.

ERRINTR_EN

R/W

0: disable the interrupt generated on the falling edge of ERR#.
1: enable the interrupt generated on the falling edge of ERR#.

DAMEN

R/W

0: disable DMA.

1: enable DMA. DMA starts when SERVICEINTR is 0.
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0: enable the following case of interrupt.

DMAEN = 1: DMA mode.

DMAEN = 0, DIR = 0: set to 1 whenever there are writelntrThreshold or more
bytes are free in the FIFO.

DMAEN = 0, DIR = 0: set to 1 whenever there are readIntrThreshold or more
bytes are valid to be read in the FIFO.

2 SERVICEINTR R/W 1

0: The FIFO has at least 1 free byte.

1 FIFOFULL R 0 )
1: The FIFO is completely full.

0: The FIFO contains at least 1 byte.

0 FIFOEMPTY R 0 )
1: The FIFO is completely empty.

7.5. Keyboard Controller

The KBC circuit provides the functions included a keyboard and/or a PS/2 mouse, and can be
used with IBM-compatible personal computers or PS/2-based systems. The controller receives serial
data from the keyboard or PS/2 mouse, checks the parity of the data, and presents the data to the
system as a byte of data in its output buffer. The controller will assert an interrupt to the system when

data are placed in its output buffer.

Output Buffer
The output buffer is an 8-bit read-only register at I/O address 60h. The keyboard controller
uses the output buffer to send the scan code received from the keyboard and data bytes required by

commands to the system.

Input Buffer
The input buffer is an 8-bit write-only register at I/O address 60h or 64h. Writing to address 60h
sets a flag to indicate a data write; writing to address 64h sets a flag to indicate a command write.
Data written to 1/0O address 60h is sent to keyboard through the controller's input buffer only if the

input buffer full bit in the status register is “0”.

Status Register

The status register is an 8-bit read-only register at I/0 address 64h that holds information about

the status of the keyboard controller and interface. It may be read at any time.

BIT BIT FUNCTION DESCRIPTION

0: Output buffer empty
1: Output buffer full

0: Input buffer empty
1: Input buffer full

0 Output Buffer Full

1 Input Buffer Full

This bit may be set to 0 or 1 by writing to the system flag bit in the
2 System Flag command byte of the keyboard controller (KCCB). It defaults to 0 after
a power-on reset.
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Command/Data

o

: Data byte
: Command byte

—_

Inhibit Switch

: Keyboard is inhibited
: Keyboard is not inhibited

- O

Mouse Output Buffer

: Muse output buffer empty
: Mouse output buffer full

- O

General Purpose Time-out

: No time-out error
: Time-out error

- O

Parity Error

: Odd parity
: Even parity (error)

- O

Commands

COMMAND

FUNCTION

20h

Read Command Byte

60h

Write Command Byte

BIT DESCRIPTION

0 Enable Keyboard Interrupt

1 Enable Mouse Interrupt

System flag

Reserve

Disable Keyboard Interface

Disable Mouse interface

IBM keyboard Translate Mode

N | oo ||~ |O|DN

Reserve

A7h

Disable Auxiliary Device Interface

A8h

Enable Auxiliary Device Interface

A9h

Auxiliary Interface Test

8’h00: indicate Auxiliary interface is ok.
8’h01: indicate Auxiliary clock is low.
8’h02: indicate Auxiliary clock is high
8’h03: indicate Auxiliary data is low
8’h04: indicate Auxiliary data is high

Self-test
Return 55h if self test succeeds

ABh

keyboard Interface Test

8’h00: indicate keyboard interface is ok.
8’h01: indicate keyboard clock is low.
8’h02: indicate keyboard clock is high
8’h03: indicate keyboard data is low
8'h04: indicate keyboard data is high

ADh

Disable Keyboard Interface
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AEh Enable Keyboard Interface

COh Read Input Port(P1) and send data to the system

C1h Continuously puts the lower four bits of Port1 into STATUS register
C2h Continuously puts the upper four bits of Port1 into STATUS register
CAh Read the data written by CBh command.

CBh Written a scratch data. This byte could be read by CAh command.
DOh Send Port2 value to the system

D1h Only set/reset GateA20 line based on the system data bit 1

D2h Send data back to the system as if it came from Keyboard

D3h Send data back to the system as if it came from Muse

D4h Output next received byte of data from system to Mouse

FEh Low pulse on KBRST# about 6uS

KBC Command Description
PS/2 wakeup function

The KBC supports keyboard and mouse wakeup function. KBC will assert PME or PSOUT#

signal. Those wakeup conditions are controlled by configuration register.

7.6. Hardware Monitor

7.6.1 General Description

Voltage

For the 8-bit ADC has the 8mv LSB, the maximum input voltage of the analog pin is 2.04V.
Therefore the voltage under 2.04V (ex:1.5V) can be directly connected to these analog inputs. The
voltage higher than 2.04V should be reduced by a factor with external resistors so as to obtain the
input range. Only 3Vcc is an exception for it is main power of the F81865. Therefore 3Vcc can directly
connect to this chip’s power pin and need no external resistors. There are two functions in this pin
with 3.3V. The first function is to supply internal analog power of the F81865 and the second function
is that voltage with 3.3V is connected to internal serial resistors to monitor the +3.3V voltage. The
internal serial resistors are two 150K ohm, so that the internal reduced voltage is half of +3.3V (See

figure 7-1).

There are four voltage inputs in the F81865 and the voltage divided formula is shown as follows:
R>

VIN=V X ——
+12V R, +R,

where V.j,y is the analog input voltage, for example.

If we choose R1=27K, R2=5.1K, the exact input voltage for V+12v will be 1.907V, which is

within the tolerance. As for application circuit, it can be refer to the figure shown as follows.
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3Vce (directly connect to the chip) ,\/\1,50K VIN3.3
Voltage Inputs/ VIN (< 2.04V) _(directly connect to the chip) 150K
VIN (> 2.04V) Iiv\,
' R2
8-bit ADC
with
VREF 8 mV LSB
R< 10K, 1%
D+
Typical BJT Typical Thermist i
ypica ypical Thermister
Connection 2N3906 RI-HM Connection
10K, 25C
Fig 7-1
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PME# interrupt for voltage is shown as figure 7-2. Voltage exceeding or going below high limit

will cause an interrupt if the previous interrupt has been reset by writing “1” all the interrupt Status

Register.

-

/

(pulse mode)

U* U*

*Interrupt Reset when Interrupt Status Registers are written 1

Temperature Sensor

Voltage PME# Mode

Fig 7-2

The F81865 monitors two remote temperature sensors. These sensors can be measured from -40°C to

127°C (for thermal diode) & 0°C to 127°C (for thermistor). More detail please refer to the register

description.
Remote-sensor transistor manufacturers
Manufacturer Model Number
Panasonic 2SB0709 2N3906
Philips PMBT3906

(1) Monitor Temperature from “thermistor”

The F81865 can connect two thermistors to measure environment temperature or remote
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temperature. The specification of thermistor should be considered to (1) B value is 3435K (2)
resistor value is 10K ohm at 25°C. In the Figure 7-1, the thermistor is connected by a serial

resistor with 10K ohm, then connected to VREF.

(2) Monitor Temperature from “thermal diode”
Also, if the CPU, GPU or external circuits provide thermal diode for temperature
measurement, the F81865 is capable to these situations. The build-in reference table is for PNP

2N3906 transistor. In the Figure 7-1, the transistor is directly connected into temperature pins.

ADC Noise Filtering

The ADC is integrating type with inherently good noise rejection. Micro-power operation
places constraints on high-frequency noise rejection; therefore, careful PCB board layout and
suitable external filtering are required for high-accuracy remote measurement in electronically
noisy environment. High frequency EMI is best filtered at D+ and D- with an external 2200pF or
3300pF capacitor. Too high capacitance may introduce errors due to the rise time of the switched
current source. Nearly all noise sources tested cause the ADC measurement to be higher than

the actual temperature, depending on the frequency and amplitude.

Over Temperature Signal (OVT#)
OVT# alert for temperature is shown as figure 7-3. When monitored temperature exceeds
the over-temperature threshold value, OVT# will be asserted until the temperature goes below the

hysteresis temperature.

o RN

THYST / U u L/ i
(Lev(e)lY’r-lrgde) 4‘_‘: % :
(Shﬁ\gfde) u u i u

Fig 7-3

Temperature PME#
PME# interrupt for temperature is shown as figure 7-4. Temperature exceeding high limit or
going below hysteresis will cause an interrupt if the previous interrupt has been reset by writing

“1” all the interrupt Status Register.
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To i §

) L

T HysT i i i i
I R

(pulse mode) : U* ‘ U*

*Interrupt Reset when Interrupt Status Registers are written 1

Fig 7-4

Fan
Fan speed count
Inputs are provided by the signals from fans equipped with tachometer outputs. The level of
these signals should be set to TTL level, and maximum input voltage cannot be over 5V. If the input
signals from the tachometer outputs are over the 5V, the external trimming circuit should be added to
reduce the voltage to obtain the input specification.

Determine the fan counter according to:

1.5x10°
RPM

Count =

In other words, the fan speed counter (12 bit resolution) has been read from register, the fan

speed can be evaluated by the following equation.

1.5x10°
Count

RPM =

As for fan, it would be best to use 2 pulses (4 phases fan) tachometer output per round. So the
parameter “Count” under 5 bit filter is 4096~64 and RPM is 366~23438 based on the above equation. If
using 8 phases fan, RPM would be from 183~11719.

Fan speed control

The F81865 provides 2 fan speed control methods:
1. DAC FAN CONTROL 2. PWM DUTY CYCLE
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DAC Fan Control

The range of DC output is 0~VCC, controlled by 8-bit register. 1 LSB is about 0.013V
(VCC=3.3V). The output DC voltage is amplified by external OP circuit, thus to reach maximum FAN

OPERATION VOLTAGE, 12V. The output voltage will be given as followed:

Output_voltage (V) = VCC x Programmed 8;;t6Reg|ster Value

And the suggested application circuit for linear fan control would be:

+12V
o)
R
4.7K
© PMOS
U1A —4— Q1
3 [ R D1
1 e 1N4148
2 y N
DC OUTPUT VOLTAGE B R
o LM358 4.7K
JP1
27K
- 1 3p RAZK, S>FANIN MONITOR
= R 10K f7u/\ 5 b c
1P 0.1u R
_| cons 10K
R = =
3.6 1 =

Fig 7-5

PWM duty Fan Control

The duty cycle of PWM can be programmed by a 8-bit register. The default duty cycle is set to
100%, that is, the default 8-bit registers is set to FFh. The expression of duty can be represented as

follows.
Programmed 8bit Register Value

Duty_cycle(%) = 255
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+12V

PNP Transistor

G Ip
>—|[ NMOS
S C FAN
I

Fan speed control mechanism

There are some modes to control fan speed and they are 1.Manual mode, 2.Stage auto mode,

3. Linear auto mode. More detail, please refer the description of registers.

Manual mode

For manual mode, it generally acts as software fan speed control.

Stage auto mode

At this mode, the F81865 provides automatic fan speed control related to temperature variation
of CPU/GPU or the system. The F81865 can provide four temperature boundaries and five intervals,
and each interval has its related fan speed count. All these values should be set by BIOS first. Take
figure 7-7 as example. When temperature boundaries are set as 45, 55, 65, and 75°C and there are
five intervals (each interval is 10° C). The related desired fan speed counts for each interval are
0500h, 0400h, 0300h, 0200h and 0100h. When the temperature is within 55~65°C, the fan speed
count 300h will be load into FAN EXPECT COUNT that define in registers. Then, the F81865 will
adjust PWMOUT duty-cycle to meet the expected value. It can be said that the fan will be turned on
with a specific speed set by BIOS and automatically controlled with the temperature variation. The
F81865 will take charge of all the fan speed control and need no for software support.

Desired Counts
0100h

75 Degree C

0200h
65 Degree C

/ \ 0300h
55 Degree C

/ \ 7™~/ 0400h
/ T 0500h

45 Degree C

Figure 7-7

There are some examples as below:
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A. Stage auto mode (PWM Duty)
Set temperature as 60°C, 50°C, 40°C, 30°C and Duty as 100%, 90%, 80%, 70%, 60%
PWM duty

100%  OxFF
60 Degree C

90% OxE5
50 Degree C / \
hysteresis 47 Degree C - /_/L 77777 tBO% 0xCC
40 Degree C

/—/ 70% 0xB2
30 Degree C

—/ 60% 0x99
Temp.

Fan Speed w \ ‘

a.0nce temp. is under 30°C, the lowest fan speed keeps 60% PWM duty

b.Once temp. is over 30°C,40°C,50°C, the fan speed will vary from 60% to 90% PWM duty and
increase with temp. level.

c. Once temp. keeps in 55°C, fan speed keeps in 90% PWM duty
If set the hysteresis as 3°C (default 4°C), once temp reduces under 47 °C, fan speed reduces to

80% PWM duty and stays there.

B. Stage auto mode (RPM%)
Set temperature as 60°C, 50°C, 40°C, 30°C and assume the Full Speed is 6000 RPM, set 90%

of full speed RPM(5400 RPM), 80%(4800 RPM), 70%(4200 RPM), 60%(3600 RPM) of full speed

RPM
6000RPM

60 Degree C

50 Degree C / \
hysteresis 47 Degree C - - /_/L 77777 tBO%(4800RPM)
40 Degree C

/_/ 70%(4200RPM)
30 Degree C

4/ 60%(3600RPM)
Temp.

Fan Speed \ i i
a b c d

90%(5400RPM)

a.0nce temp. is under 30°C, the lowest fan speed keeps 60% of full speed (3600RPM).

b.Once temp. is over 30°C,40°C,50°C, the fan speed will vary from 3600RPM to 5400RPM and
increase with temp. level.

c.Once temp. keeps in 55°C, fan speed keeps in 90% of full speed (5400RPM)

d.If set the hysteresis as 3°C (default 4°C), once temp reduces under 47°C, fan speed reduces to

4800RPM and stays there.
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Linear auto mode
Furthermore, F81865 also supports linear auto mode. Below two examples describe this mode.

More detail, please refer to the register description.

A. Linear auto mode (PWM Duty )
Set temperature as 70°C, 60°C, 50°C, 40°C and Duty as 100%, 70%, 60%, 50%, 40%

PWM duty
[ 100%
70 Degree C
hysteresis 65 Degree C e / fffffff o 70%
60 Degree C \

/ 60%
50 Degree C

/ 50%
40 Degree C

_/ 40%
Temp.

Fan Speed \ \ \

a. Once temp. is under 40°C, the lowest fan speed keeps 40% PWM duty
Once temp. is over 40°C,50°C,60°C, the fan speed will vary from 40% to 70% PWM duty and
linearly increase with temp. variation. The temp.-fan speed monitoring and flash interval is
1sec.

c. Once temp. goes over 70°C, fan speed will directly increase to 100% PWM duty (full speed)

If set the hysteresis as 5° C(default is 4°C), once temp reduces under 65°C (not 70°C), fan

o

speed reduces from 100% PWM duty and decrease linearly with temp..
B. Linear auto mode (RPM%)
Set temperature as 70°C, 60°C, 50°C, 40°C and if full speed is 6000RPM, setting 100%, 70%,

60%, 50%, 40% of full speed.
6000RPM

70 Degree C

hysteresis 65 Degree C . / fffffff i 70%(4200RPM)

60 Degree C

/ 60%(3600RPM)
50 Degree C

/ 50%(3000RPM)
40 Degree C

/ 40%(2400RPM)

Fan Speed i i i
a b c d

Temp.

a. Once temp. is under 40°C, the lowest fan speed keeps 40% of full speed (2400RPM)
Once temp. is over 40°C,50°C,60°C, the fan speed will vary from 40% to 70% of full speed and
almost linearly increase with temp. variation. The temp.-fan speed monitoring and flash

interval is 1sec.
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c. Once temp. goes over 70°C, fan speed will directly increase to full speed 6000RPM.
d. If set the hysteresis as 5°C, once temp reduces under 65°C (not 70°C), fan speed reduces from

full speed and decrease linearly with temp..

PWMOUT Duty-cycle operating process
In both “Manual RPM” and “Temperature RPM” modes, the F81865 adjust PWMOUT duty-cycle

according to current fan count and expected fan count. It will operate as follows:

1. When expected count is OxFFF, PWMOUT duty-cycle will be set to 0x00 to turn off fan.

2. When expected count is 0x000, PWMOUT duty-cycle will be set to OxFF to turn on fan with full
speed.

3. Ifboth (1) and (2) are not true,
When PWMOUT duty-cycle decrease to MIN_DUTY(# 00h), obviously the duty-cycle will
decrease to 00h next, the F81865 will keep duty-cycle at 00h for 1.6 seconds. After that,
the F81865 starts to compare current fan count and expected count in order to increase or
decrease its duty-cycle. This ensures that if there is any glitch during the period, the
F81865 will ignore it.

Start Duty

Stop Duty \

Fig 7-8

FAN_FAULT#

Fan_Fault# will be asserted when the fan speed doesn’t meet the expected fan speed within a
programmable period (default is 11 seconds) or when fan stops with respect to PWM duty-cycle
which should be able to turn on the fan. There are two conditions may cause the FAN_FAULT# event.

(1). When PWM_Duty reaches OxFF, the fan speed count can’t reach the fan expected count on

time. (Figure 7-9)

‘1 1 sec(defaylt)

Current Fan Count 3 N |
| |
|
|
\___’\
Expected Fan Count | ‘

|
l
TN
|
|
|
|

Fan_Fault#

[

Fig 7-9
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(2). After the period of detecting fan full speed, when PWM_Duty > Min. Duty, and fan count is

still in OxFFF.

7.6.2 Hardware Monitor Device Registers

Before the device registers, the following is a register map order which shows a summary of all

registers. Please refer each register if you want more detail information.

Register CR01 ~ CROE - Configuration Registers
Register CR10 ~ CR32 - Voltage Setting Register
Register CR60 ~ CR8F > Temperature Setting Register
Register CR90 ~ CRBF - Fan Control Setting Register

—>Fan1 Detail Setting CRAO ~ CRAF
—>Fan2 Detail Setting CRBO ~ CRBF

7.6.2.1Configuration Setting

Configuration Register — Index 01h

Bit Name R/W |Default Description
7-3 Reserved Oh 0 |Reserved
2 POWER_DOWN R/W 0 Hardware monitor function power down.
1 FAN_START RIW 1 Set one to enable startup of fan monitoring operations; a zero puts the part
in standby mode.
0 V_T_START RIW 1 Set ope to enable startup gf temperature and voltage monitoring
operations; a zero puts the part in standby mode.
Configuration Register — Index 02h
Bit Name R/W |Default Description
7 DUMMY_REG R/W 0 Dummy register.
0: Disable case open event output via BEEP.
6 CASE_BEEP_EN |R/W 0 1: Enable case open event output via BEEP.
00: The OVT# will be level mode.
: 01: The OVT# will be 500us pulse mode (SMI).
o4 VL RIW 0 10: The OVT# will indicate by 1Hz LED function.
11: The OVT# will indicate by (400/800HZ) BEEP output.
3 DUMMY_REG R/W 0  |Dummy register.
0: Disable case open event output via PME.
2 CASE_PME EN RIW 0 1: Enable case open event output via PME.
00: The ALERT# will be low active level mode.
01: The ALERT# will be high active level mode.
1-0 ALERT_MODE RIW 0 10: The ALERT# will indicate by 1Hz LED function.
11: The ALERT# will indicate by (400/800HZ) BEEP output.
Configuration Register — Index 03h
Bit Name R/W |Default Description
7-1 Reserved R/W 0 |Reserved
0 CASE_STS R/W 0 Case open event status, write 1 to clear if case open event cleared.

CPU Temperature Measu

re Method Register — Index 0Ah

Bit Name R/W | Default Description
7-6 Reserved R/W 0 [Reserved.
5 T1_IIR_EN R/W 0 [Setone to enable the IR filter when CPU measure mode is PECI
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Reserved

R/W

Reserved.

3-2

VTT_SEL

R/W

This register is used to select the output voltage for PECI.
00: 1.23V

01: 1.13V

10: Reserved.

11: 1.00V

1-0

MEAS_TYPE

R/W

This register selects the method for measuring the CPU temperature.
00: normal diode.

01: PECI

10: Reserved.

11: Reserved.

CPU Select Register — Index 0Bh

Bit Name R/W |Default Description
7-4 CPU_SEL R/W 0 Each bit indicates one CPU. Set only one bit at a time.
3-1 Reserved R/W 0 |Reserved.
0 DOMAIN R/W 0 Set one to enable getting dual core CPU temperature.
TCC Temperature Register — Index 0Ch
Bit Name R/W |Default Description
0 TCC_TEMP RW | 0x55 This indicates the TCC temperature for the PECI. The absolute

temperature is achieved by adding the reading from PECI to this register.

PECI Slope Control Register — Index OEh

Bit

Name

R/W

Default

Description

7-4

Reserved

Reserved.

3

PECI_ADD

R/W

0

Refer to PECI_SCALE.

2-0

PECI_SCALE

R/W

This register accompany with PECI_ADD defines the PECI reading slope.
(PECI_READ indicates the reading for host, PECI_TMP indicates the
reading from PECI in the following description)

When PECI_ADD is 0:

000: PECI_READ = PECI_TMP.

001: PECI_READ = PECI_TMP - 1/2* (PECI_TMP).

010: PECI_READ = PECI_TMP - 1/4* (PECI_TMP).

011: PECI_READ = PECI_TMP - 1/8* (PECI_TMP).

100: PECI_READ = PECI_TMP - 1/16* (PECI_TMP).

101: PECI_READ = PECI_TMP - 1/32* (PECI_TMP).

110: PECI_READ = PECI_TMP - 1/64* (PECI_TMP).

111: PECI_READ = PECI_TMP - 1/128* (PECI_TMP).

When PECI_ADD is 1:

000: PECI_READ = PECI_TMP.

001: PECI_READ = PECI_TMP + 1/2* (PECI_TMP).

010: PECI_READ = PECI_TMP + 1/4* (PECI_TMP).

011: PECI_READ = PECI_TMP + 1/8* (PECI_TMP).

100: PECI_READ = PECI_TMP + 1/16* (PECI_TMP).

101: PECI_READ = PECI_TMP + 1/32* (PECI_TMP).

110: PECI_READ = PECI_TMP + 1/64* (PECI_TMP).

111: PECI_READ = PECI_TMP + 1/128* (PECI_TMP).
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Bit Name R/W |Default Description
7-2 Reserved R/W 0 |Reserved.
0: disable VINO PME.
1 VINO_PME_EN R/W 0 1: enable VINO PME.
See VINO_EXC_STS for detail.
0 Reserved R/W 0 |Reserved.
Voltage Exceed Status Register — Index 11h
Bit Name R/W |Default Description
7-2 Reserved R/W 0 |Reserved.
This bit records the change of VINO real time exceeding status. When
1 VINO_EXC_STS R/W 0 VINO exceeds VINO_HIGH_LIMIT or VINO returns to the normal range,
this bit will be set to “1”. Write “1” to clear this bit.
0 Reserved R/W 0 Return 0 when read.
Voltage Real Time Exceed Status Register — Index 12h
Bit Name R/W |Default Description
7-2 Reserved R/W 0 |Reserved.
0: VINO is less or equal than VINO_HIGH_LIMIT.
! VINO_EXC RIW 0 1: VINO is great than VINO_HIGH_LIMIT.
0 Reserved R/W 0 Return 0 when read.
Voltage BEEP Enable Register — Index 13h
Bit Name R/W |Default Description
7-2 Reserved R/W 0 Reserved.
0: disable VINO BEEP.
1 VINO_BEEP_EN R/W 0 1: enable VINO BEEP.
See VINO_EXC for detail.
0 Reserved R/W 0 Reserved.

Voltage reading and limit— Index 20h- 2Fh

Address | Attribute Default Description
Value
20h RO -- VCC3V reading. The unit of reading is 16mV.
21h RO -- VINO (Vcore) reading. The unit of reading is 8mV.
22h RO -- VIN1 reading. The unit of reading is 8mV.
23h RO -- VIN2 reading. The unit of reading is 8mV.
24h RO -- VINS reading. The unit of reading is 8mV.
25h RO - VSB3V reading. The unit of reading is 16mV.
26h RO - VBAT reading. The unit of reading is 16mV.
29~2Fh RO FF Reserved

Voltage VINO High Limit Register — Index 32h

Bit

Name

R/W

Default

Description

7-0 | VIN1_HIGH_LIMIT

R/W

ffh

This defines the VIN1 voltage high limit.
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Temperature PME# Enable Register — Index 60h

Bit Name R/W | Default Description
7 Reserved R/W 0 |Reserved
6 EN T2 OVT PME | RW 0 If sgt this bit to 1, PME# signal will be issued when TEMP2 exceeds OVT]
- - setting.
5 | EN_T1_OVT_PME | RW 0 If sgt this bit to 1, PME# signal will be issued when TEMP1 exceeds OVT]
setting.
Reserved R/W Reserved
Reserved R/W Reserved
5 EN_T2 EXC_PME | RW 0 If s.et th|§ bit to 1, PME# signal will be issued when TEMP2 exceeds high
limit setting.
1 EN T1 EXC PME | RW 0 I.f s.et th|§ bit to 1, PME# signal will be issued when TEMP1 exceeds high
- = - limit setting.
0 Reserved R/W 0 Reserved

Temperature Interrupt Status Register — Index 61h

Bit Name R/W |Default Description
7 Reserved - - [Reserved
A one indicates TEMP2 temperature sensor has exceeded OVT limit or
6 T2 OVT _STS R/W 0 below the “OVT limit —hysteresis”. Write 1 to clear this bit, write 0 will be
ignored.
A one indicates TEMP1 temperature sensor has exceeded OVT limit or
5 T1_OVT _STS R/W 0 |below the “OVT limit —hysteresis”. Write 1 to clear this bit, write 0 will be
ignored.
Reserved - - [Reserved
Reserved - - [Reserved
A one indicates TEMP2 temperature sensor has exceeded high limit or
2 T2_EXC _STS R/W 0 below the “high limit —hysteresis” limit. Write 1 to clear this bit, write 0 will
be ignored.
A one indicates TEMP1 temperature sensor has exceeded high limit or
1 T1_EXC _STS R/W 0 |below the “high limit —hysteresis” limit. Write 1 to clear this bit, write 0 will
be ignored.
0 Reserved - - [Reserved

Temperature Real Time Status

Register — Index 62h

Bit Name R/W |Default Description
7 Reserved R/W 0 |Reserved
6 T2 OVT RIW 0 Set when :he TEMPZ exceed§ Ehe OVT limit. Clear when the TEMP2 is
- below the “OVT limit —hysteresis” temperature.
5 T1 OVT RIW 0 Set when :he TEMP1 exceed§ Ehe OVT limit. Clear when the TEMP1 is
- below the “OVT limit —hysteresis” temperature.
Reserved - - Reserved
Reserved - - Reserved
2 T2 EXC RIW 0 Set when “th.e T.El\/.IP2 exceed§ "the high limit. Clear when the TEMP2 is
below the “high limit —hysteresis” temperature.
1 T1_EXC RIW 0 Set when “th.e T.El\/.IP1 exceed§ "the high limit. Clear when the TEMP1 is
below the “high limit —hysteresis” temperature.
0 Reserved - - Reserved
95 May, 2010

V0.28P





&2 Fintek

Feature Integration Technology Inc.

Temperature BEEP Enable Register — Index 63h
Bit Name R/W | Default Description
7 Reserved RW | 0 [Reserved
6 |EN T2 ovT BEEP| RW 0 If s.et th|§ bit to 1, BEEP signal will be issued when TEMP2 exceeds OVT
- - - limit setting.
5 |EN_T1_OVT BEEP| RW 0 If s.et th|§ bit to 1, BEEP signal will be issued when TEMP1 exceeds OVT
limit setting.
Reserved R/W Reserved
Reserved R/W Reserved
2 |EN_T2 EXC_BEEP | RMW 0 If s.et th|§ bit to 1, BEEP signal will be issued when TEMP2 exceeds high
limit setting.
1 |EN T1 EXC BEEP|RW 0 If s.et th|§ bit to 1, BEEP signal will be issued when TEMP1 exceeds high
- = - limit setting.
0 Reserved R/W 0 |Reserved
OVT Output Enable Register 1 — Index 66h
Bit Name R/W |Default Description
7 Reserved R Oh |Reserved.
6 EN_T2 _ALERT R/W 0 Enable temperature alert (ALERT) mechanism of temperature2.
5 EN_T1_ALERT R/W 1 Enable temperature alert (ALERT) mechanism of temperature1.
4 Reserved R Oh |Reserved.
3 Reserved R Oh [Reserved.
2 EN_T2 OVT R/W 0 Enable over temperature (OVT) mechanism of temperature2.
1 EN_T1_OVT R/W 1 Enable over temperature (OVT) mechanism of temperature1.
0 Reserved R 0h [|Reserved.
Temperature Sensor Type Register — Index 6Bh
Bit Name R/W | Default Description
7-4 Reserved RO 0 --
3 Reserved R Oh |-
0: TEMP2 is connected to a thermistor.
2 T2_MODE RIW ! 1: TEMP2 is connected to a BJT. (default)
0: TEMP1 is connected to a thermistor
! T1_MODE RIW ! 1: TEMP1 is connected to a BJT.(default)
0 Reserved R Oh |-
TEMP1 Limit Hystersis Select Register -- Index 6Ch
Bit Name R/W |Default Description
Limit hysteresis. (0~15°C)
4 TEMP1_HYS RIW 4h Temperature and below the (boundary — hysteresis).
3-0 Reserved R Oh |-
TEMP2 Limit Hystersis Select Register -- Index 6Dh
Bit Name R/W |Default Description
7-4 Reserved R Oh |-
Limit hysteresis. (0~15°C)
30 TEMPZ_HYS RIW 4h Temperature and below the (boundary — hysteresis).
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DIODE OPEN Status Register -- Index 6Fh

Bit Name R/W |Default Description
7-4 Reserved RO Oh |Reserved
3 Reserved RO Oh |Reserved
2 T2_DIODE_OPEN | RO Oh |External diode 2 is open
1 T1_DIODE_OPEN | RO Oh |External diode 1 is open
0 Reserved R Oh |-
Temperature — Index 70h- 8Fh
Address Attribute Default Description
Value
70h Reserved -- Reserved
71h Reserved - Reserved
Temperature 1 reading (TEMP1). The unit of reading is 1°C.At the moment of
72h RO -- . ) .
reading this register.
73h Reserved -- Reserved
Temperature 2 reading (TEMP2). The unit of reading is 1°C.At the moment of
74h RO -- . . .
reading this register.
75h Reserved - Reserved
76h Reserved -- Reserved
77-7Bh Reserved - Reserved
7C-7Fh Reserved -- Reserved
80h Reserved - Reserved
81h Reserved - Reserved
82h R/W 64h Temperature sensor 1 OVT limit. The unit is 1°C.
83h R/W 55h Temperature sensor 1 high limit. The unit is 1°C.
84h R/W 64h Temperature sensor 2 OVT limit. The unit is 1°C.
85h R/W 55h Temperature sensor 2 high limit. The unit is 1°C.
86h Reserved - Reserved
87h Reserved - Reserved
88-8Bh Reserved -- Reserved
8C~8Fh Reserved -- Reserved

7.6.2.4 Fan Control Setting
FAN PME# Enable Register — Index 90h

Bit Name R/W | Default Description
7-2 Reserved RO| oh |Reserved
A one enables the corresponding interrupt status bit for PME# interrupt.
! EN_FAN2_PME RIW Oh Set this bit 1 to enable PME# function for Fan2.
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EN_FAN1_PME

R/W

Oh

A one enables the corresponding interrupt status bit for PME# interrupt.
Set this bit 1 to enable PME# function for Fan1.

FAN Interrupt Status Reg

ister —Index 91h

Bit Name R/W |Default Description
7-2 Reserved RO 0 |Reserved
1 FAN2 STS RIW B This blt. is fset when the far'.|2 count exceeds the count limit. Write 1 to
- clear this bit, write 0 will be ignored.
0 FAN1_STS RIW B This bit is set when the fan1 count exceeds the count limit. Write 1 to

clear this bit, write 0 will be ignored.

FAN Real Time Status Register — Index 92h

Bit Name R/W |Default Description
7-2 Reserved - 0 Reserved
1 FAN2 EXC RO _|This b!t set to high mean that fan2 count can’t meet expect count over than
- PME time(CR9F) or when duty not zero but fan stop over then 3 sec.
0 FAN1_EXC RO _ This bit set to high mean that fan1 count can’t meet expect count over than

PME time(CR9F) or when duty not zero but fan stop over then 3 sec.

FAN BEEP# Enable Register — Index 93h

Bit Name R/W |Default Description
7 Reserved R/W 0 |[Reserved
6 |FULL WITH T2 EN | RW 0 ﬁ;’i[tthls bit to one will trig all fans to full speed when T2 is over the high
5 |FULL WITH T1_EN | RW 0 ﬁ;’i[tthls bit to one will trig all fans to full speed when T1 is over the high
4 Reserved R/W 0 |Reserverd
3 Reserved RO 0 |Reserved
2 Reserved RO| 0 |Reserved
1 EN_FAN2_BEEP | R/W 0 A one enables the corresponding interrupt status bit for BEEP.
0 EN_FAN1_BEEP |R/W 0 A one enables the corresponding interrupt status bit for BEEP.
Fan Type Select Register -- Index 94h
Bit Name R/W |Default Description
7-6 Reserved - -~ |Reserved.
5-4 Reserved - -- [Reserved
00: Output PWM mode (pushpull) to control fans.
01: Use linear fan application circuit to control fan speed by fan’s power|
3-2 FAN2_TYPE R/W | 2’b 0S |terminal.
10: Output PWM mode (open drain) to control Intel 4-wire fans.
11: Reserved.
00: Output PWM mode (push pull) to control fans.
01: Use linear fan application circuit to control fan speed by fan’s power|
1-0 FAN1_TYPE R/W | 2’b 0S |terminal.
10: Output PWM mode (open drain) to control Intel 4-wire fans.
11: Reserved.
S: Register default values are decided by trapping.

Fan mode Select Register -- Index 96h

Bit

Name

R/W

Default

Description

7-6

Reserved

Reserved
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5-4

Reserved

Reserved

3-2

FAN2_MODE

R/W

1h

00: Auto fan speed control, fan speed will follow different temperature by
different RPM that define in 0xB6-0xBE.

01: Auto fan speed control, fan speed will follow different temperature by
different duty cycle (voltage) that defined in 0xB6-0xBE.

10: Manual mode fan control, user can write expect RPM count to
0xB2-0xB3, and F81865 will auto control duty cycle (PWM fan type) or
voltage (linear fan type) to control fan speed.

11: Manual mode fan control, user can write expected duty cycle (PWM
fan type) or voltage (linear fan type) to 0xB3, it will output that value duty
or voltage to controlled fan speed.

1-0

FAN1_MODE

R/W

1h

00: Auto fan speed control, fan speed will follow different temperature by
different RPM that define in OxA6-0xAE.

01: Auto fan speed control, fan speed will follow different temperature by
different duty cycle that defined in OxA6-0OxAE.

10: Manual mode fan control, user can write expect RPM count to
0xA2-0xA3, and F81865 will auto control duty cycle (PWM fan type) or|
voltage (linear fan type) to control fan speed.

11: Manual mode fan control, user can write expected duty cycle (PWM
fan type) or voltage (linear fan type) to 0xA3, it will output that value duty
or voltage to control fan speed.

Auto Fanl and Fan2 Bou

ndary Hystersis Select Register -- Index 98h

Bit Name R/W | Default Description
0000: Boundary hysteresis. (0~15 degree C)

7-4 FAN2_HYS R/W 4h  |Segment will change when the temperature over the boundary
temperature and below the (boundary — hysteresis ).
0000: Boundary hysteresis. (0~15 degree C)

3-0 FAN1_HYS R/W 4h  |Segment will change when the temperature over the boundary

temperature and below the (boundary — hysteresis ).

Auto Fanl and Fan2 Update Rate Select Register -- Index 9Bh

Bit

Name

R/W

Default

Description

7-6

Reserved

Reserved

5-4

Reserved

Reserved

3-2

FAN2_RATE_SEL

R/W

01

Fan2 duty update rate:
00: 2Hz

01: 5Hz (default)

10: 10Hz

11: 20Hz

1-0

FAN1_RATE_SEL

R/W

01

Fan1 duty update rate:
00: 2Hz

01: 5Hz (default)

10: 10Hz

11: 20Hz

FAN1 and FAN2 START UP DUTY-CYCLE/VOLTAGE — Index 9Ch

Bit Name R/W | Default Description
When fan start, the FAN_CTRL2 will increase duty-cycle from 0 to this
7.4 | EAN2 STOP DUTY |RW 5h (value x 8) directly. And if fan speed is down, the FAN_CTRL 2 will

decrease duty-cycle to 0 when the PWM duty cycle is less than this (value
X 4).
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3-0

FAN1_STOP_DUTY

R/W

5h

When fan start, the FAN_CTRL 1 will increase duty-cycle from 0 to this
(value x 8 directly. And if fan speed is down, the FAN_CTRL 1 will
decrease duty-cycle to 0 when the PWM duty cycle is less than this (value
x 4).

Fan Fault Time Register -- Index 9Fh

Bit Name R/W |Default Description
7-5 Reserved - -~ |Reserved.
0: The power on fan speed is 100%
START_DUTY_SEL | R/IW - 1: The power on fan speed is 60%.
This bit is power on trap by FAN_100_60. Default is 60%.
This is the time value in second for the fan fault mechanism.
If the duty is 100% in RPM mode and the fan speed can’t exceed the
30 FAN_PME_TIME | RIW | OAR expected value. After the time set by this byte, the fan fault will asserts if it
is enabled.
Fanl Index AOh- AFh
. Default _
Address Attribute Description
Value
FAN1 count reading (MSB). At the moment of reading this register, the LSB wiill
AOh RO 8’hOf be latched. This will prevent from data updating when reading. To read the fan
count correctly, read MSB first and followed read the LSB.
A1h RO 8'hff FAN1 count reading (LSB).
A2h~ A3h | Reserved -- See index 96h
FAN1 full speed count reading (MSB). At the moment of reading this register,
Adh R/W 8'h03 the LSB will be latched. This will prevent from data updating when reading. To
read the fan count correctly, read MSB first and followed read the LSB.
Ab5h R/W 8'hff FAN1 full speed count reading (LSB).

T1 BOUNDARY 1 TEMPERATURE — Index A6h

Bit Name R/W |Default Description
Reserved RO 0 [Reserved
The 15 BOUNDARY temperature for VT1 in temperature mode.
3ch When T1 temperature exceeds this boundary, FAN1 expect value will be
6-0 BOUND1TMP1 R/W o~ |in full speed.
(60°C)

When VT1 temperature is below this boundary — hysteresis, FAN1 expect
value will load the value calculated from segment2 index ABh.

T1 BOUNDARY 2 TEMPERATURE — Index A7

Bit Name R/W |Default Description
Reserved RO 0 |[Reserved
The 2nd BOUNDARY temperature for VT1 in temperature mode.
3%h When T1 temperature exceeds this boundary, FAN1 expect value will load
6-0 BOUND2TMP1 R/W (50°C) from segment 2 register (index ABh).

When T1 temperature is below this boundary — hysteresis, FAN1 expect
value will load from segment 3 register (index ACh).

T1 BOUNDARY 3 TEMPERATURE — Index A8h

Bit

Name

R/W

Default

Description

Reserved

RO

0

Reserved.
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The 3rd BOUNDARY temperature for VT1 in temperature mode.
28h When T1 temperature exceeds this boundary, FAN1 expect value will load
6-0 BOUND3TMP1 R/W from segment 3 register (index ACh).
40°C I g
( ) When T1 temperature is below this boundary — hysteresis, FAN1 expect
value will load from segment 4 register (index ADh).
T1 BOUNDARY 4 TEMPERATURE - Index A9
Bit Name R/W |Default Description
7 Reserved RO 0 |Reserved.
The 4" BOUNDARY temperature for VT1 in temperature mode.
1Eh When T1 temperature exceeds this boundary, FAN1 expect value will load
6-0 BOUND4TMP1 R/W the value calculated from segment 4 (index ADh).
30°C g
( ) When T1 temperature is below this boundary — hysteresis, FAN1 expect
value will load from segment 5 register (index AEh).
FAN1 SEGMENT 1 SPEED COUNT - Index AAh
Bit Name R/W |Default Description
The meaning of this register is depending on the FAN1_MODE(CR96)
2'b00: The value that set in this byte is the relative expect fan speed % of
the full speed in this temperature section.
FFh |5
7-0 SEG1SPEED1 R/W 100% 100%:full speed: User must set this register to 0.
(100%) |609% full speed: (100-60)32/60, so user must program 21 to this reg.
X% full speed: The value programming in this byte is = (100-X)*32/X
2'b01: The value that set in this byte is mean the expect PWM duty-cycle
in this temperature section.
FAN1 SEGMENT 2 SPEED COUNT - Index ABh
Bit Name R/W |Default Description
The meaning of this register is depending on the FAN1_MODE(CR96)
D9h 2’b00: The value that set in this byte is the relative expect fan speed % of
7-0 SEG2SPEED1 R/W the full speed in this temperature section.
85% P P
(85%) 2'b01: The value that set in this byte is mean the expect PWM duty-cycle
in this temperature section.
FAN1 SEGMENT 3 SPEED COUNT —Index ACh
Bit Name R/W |Default Description
The meaning of this register is depending on the FAN1_MODE(CR96)
B2h 2’b00: The value that set in this byte is the relative expect fan speed % of
7-0 SEG3SPEED1 R/W the full speed in this temperature section.
70%
(70%) 2'b01: The value that set in this byte is mean the expect PWM duty-cycle
in this temperature section.
FAN1 SEGMENT 4 SPEED COUNT - Index ADh
Bit Name R/W |Default Description
The meaning of this register is depending on the FAN1_MODE(CR96)
99h 2'b00: The value that set in this byte is the relative expect fan speed % of
7-0 SEG4SPEED1 R/W the full speed in this temperature section.
60% P P
(60%) 2'b01: The value that set in this byte is mean the expect PWM duty-cycle
in this temperature section.
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FAN1 SEGMENT 5 SPEED COUNT —Index AEh
Bit Name R/W |Default Description
The meaning of this register is depending on the FAN1_MODE(CR96)
80h 2’b00: The value that set in this byte is the relative expect fan speed % of
7-0 SEG5SPEED1 R/W 50% the full speed in this temperature section.
(50%) 2'b01: The value that set in this byte is mean the expect PWM duty-cycle
in this temperature section.
FAN1 Temperature Mapping Select - Index AFh
Bit Name R/W |Default Description
7-6 Reserved - 0 Reserved
0: Fan1 speed still follows the T1.
5 FAN1_UP T EN R/W 0 1: Fan1 will load the full speed when any temperature exceeds its high
limit.
0: When T1 is in the range between BOUND1TMP1 and BOUND4TMP1,
the fan expect is SEG2SPEED!.
FAN1_INTERPOLATION _ 1: When T1 is in the range between BOUND1TMP1 and BOUND4TMP1,
4 R/W 1 . .
EN the fan expect is calculated by the equation:
fan expect = [(current TEMP — BOUND4TMP1)/(BOUDN1TMP1 —
BOUND4TMP1)]*(SEG2SPEED1 — SEG5SPEED1) + SEG5SPEED1.
0: When T1 is over BOUND1TMP1, the duty cycle will increase one by
one.
3 FANLUWF_HGHEN | RW ! 1: When T1 is over BOUND1TMP1, the duty cycle will directly jump to full
speed.
0: When T1 is over BOUND1TMP1, the duty cycle will decrease one by
one.
2 FANLIWMPLOAEN | RAW ! 1: When T1 is over BOUND1TMP1, the duty cycle will directly jump to the
expect value.
0: reserved.
1: fan1 follow temperature 1.
1-0 Ferrl_temp o RIW T 12 fant follow temperature 2.
3: reserved.
Fan2 Index BOh- BFh
. Default .
Address Attribute Description
Value
FAN2 count reading (MSB). At the moment of reading this register, the LSB will
BOh RO 8’hof be latched. This will prevent from data updating when reading. To read the fan
count correctly, read MSB first and followed read the LSB.
B1h RO 8’hff FAN2 count reading (LSB).
B2h~B3h Reserved -- See index 96h
FAN2 full speed count reading (MSB). At the moment of reading this register,
B4h R/W 8'h03 the LSB will be latched. This will prevent from data updating when reading. To
read the fan count correctly, read MSB first and followed read the LSB.
B5h R/W 8'hff FAN2 full speed count reading (LSB).

T2 BOUNDARY 1 TEMPERATURE - Index B6h

Bit Name R/W | Default Description
7 Reserved RO 0 Return 0 when read.
The 1 BOUNDARY temperature for VT2 in temperature mode.
3ch When T1 temperature exceeds this boundary, FAN2 expect value will be
6-0 BOUND1TMP2 R/W o~ |in full speed.
(60°C) When T2 temperature is below this boundary — hysteresis, FAN2 expect
value will load the value calculated from segment2 (index BBh).
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T2 BOUNDARY 2 TEMPERATURE — Index B7

Bit Name R/W |Default Description
7 Reserved RO 0 Return 0 when read.
The 2nd BOUNDARY temperature for VT2 in temperature mode.
32 When T2 temperature exceeds this boundary, FAN2 expect value will load
6-0 BOUND2TMP2 R/W 50°C from segment 2 register (index BBh).
( ) When T2 temperature is below this boundary — hysteresis, FAN2 expect
value will load from segment 3 register (index BCh).
T2 BOUNDARY 3 TEMPERATURE - Index B8h
Bit Name R/W | Default Description
7 Reserved RO 0 Return 0 when read.
The 3rd BOUNDARY temperature for VT2 in temperature mode.
28h When T2 temperature exceeds this boundary, FAN2 expect value will load
6-0 BOUND3TMP2 R/W 40°C from segment 3 register (index BCh).
( ) When T2 temperature is below this boundary — hysteresis, FAN2 expect
value will load from segment 4 register (index BDh).
T2 BOUNDARY 4 TEMPERATURE - Index B9
Bit Name R/W |Default Description
7 Reserved RO 0 Return 0 when read.
The 4" BOUNDARY temperature for VT2 in temperature mode.
1Eh When T2 temperature exceeds this boundary, FAN2 expect value will load
- the value calculated from segment2 (index .
6-0 BOUND4TMP2 R/W 30°C h | Iculated f g 2 (index BDh
( ) When T2 temperature is below this boundary — hysteresis, FAN2 expect
value will load from segment 5 register (index BEh).
FAN2 SEGMENT 1 SPEED COUNT - Index BAh
Bit Name R/W |Default Description
The meaning of this register is depending on the FAN1_MODE(CR96)
2'b00: The value that set in this byte is the relative expect fan speed % of
the full speed in this temperature section.
FFh |B¢
7-0 SEG1SPEED2 R/W 100% 100%: full speed: User must set this register to 0.
(100%) | 609 full speed: (100-60)*32/60, so user must program 21 to this reg.
X% full speed: The value programming in this byte is ( (100-X)*32/X
2'b01: The value that set in this byte is mean the expect PWM duty-cycle
in this temperature section.
FAN2 SEGMENT 2 SPEED COUNT - Index BBh
Bit Name R/W |Default Description
The meaning of this register is depending on the FAN1_MODE(CR96)
D9h 2’b00: The value that set in this byte is the relative expect fan speed % of
- the full speed in this temperature section.
7-0 SEG2SPEED2 R/W 85% he full d in thi i
(85%) 2'b01: The value that set in this byte is mean the expect PWM duty-cycle
in this temperature section.
FAN2 SEGMENT 3 SPEED COUNT - Index BCh
Bit Name R/W |Default Description
The meaning of this register is depending on the FAN1_MODE(CR96)
B2h 2'b00: The value that set in this byte is the relative expect fan speed % of
7-0 SEG3SPEED2 R/W 70% the full speed in this temperature section.
(70%) 2'b01: The value that set in this byte is mean the expect PWM duty-cycle
in this temperature section.
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FAN2 SEGMENT 4 SPEED COUNT — Index BDh

Bit Name R/W |Default Description
The meaning of this register is depending on the FAN1_MODE(CR96)
99h 2’b00: The value that set in this byte is the relative expect fan speed % of
7-0 SEG4SPEED2 R/W 60% the full speed in this temperature section.
(60%) 2'b01: The value that set in this byte is mean the expect PWM duty-cycle
in this temperature section.
FAN2 SEGMENT 5 SPEED COUNT - Index BEh
Bit Name R/W |Default Description
The meaning of this register is depending on the FAN1_MODE(CR96)
80h 2'b00: The value that set in this byte is the relative expect fan speed % of
7-0 SEG5SPEED2 R/W 50% the full speed in this temperature section.
(50%) 2'b01: The value that set in this byte is mean the expect PWM duty-cycle
in this temperature section.
FAN2 Temperature Mapping Select — Index BFh
Bit Name R/W | Default Description
7-6 Reserved - 0 [Reserved
0: Fan2 speed still follows the T2.
5 FAN2_UP_T_EN R/W 0 1: Fan2 will load the full speed when any temperature exceeds its high
limit.
0: When T2 is in the range between BOUND1TMP2 and BOUND4TMP2,
the fan expect is SEG2SPEED2.
4 FAN2_INTERPOLATI RIW 1 1: When T2 is in the range between BOUND1TMP2 and BOUND4TMP2,
ON_EN the fan expect is calculated by the equation:
fan expect = [(current TEMP — BOUND4TMP2)/(BOUDN1TMP2 —
BOUNDA4TMP2)]*(SEG2SPEED2 — SEG5SPEED?2) + SEG5SPEED?2.
0: When T2 is over BOUND1TMP2, the duty cycle will increase one by
3 FAN2_JUMP_HIGH_ RIW 1 one.
EN 1: When T2 is over BOUND1TMP2, the duty cycle will directly jump to full
speed.
0: When T2 is over BOUND1TMP2, the duty cycle will decrease one by
2 FAN2_JUMP_LOW _ RIW 1 one.
EN 1: When T2 is over BOUND1TMP2, the duty cycle will directly jump to the
expect value.
0: reserved.
1: fan1 follow temperature 1.
1-0 Fan2_temp_sel RIW 2 2: fan1 follow temperature 2.
3: reserved.
7.7. SPIl Interface

Communication between the two devices is handling via the serial peripheral interface (SPI).

Every SPI system consist of one master and one or more slaves, where a master provides the SPI
clock and slave receives clock from the master.

This design is only master function, for basic signal, master-out/slave-in (MOSI),
master-in/slave-out (MISO), serial clock (SCK), and 2 slaves select (SS), are needed for SPI
interface. Each of slave select supports from 512kbits to 8Mbits flash is decided by configuration
1.7MHz to 33MHz. The serial data

(MOSI) for SPI interface translates to depend on SCK rising edge or falling edge is decided by

register. Serial clock (SCK) signal frequency is varied from
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configuration register.

7.8. ACPI Function

The Advanced Configuration and Power Interface (ACPI) is a system for controlling the use of
power in a computer. It lets computer manufacturer and user to determine the computer’s power usage
dynamically.

There are three ACPI states that are of primary concern to the system designer and they are
designated S0, S3 and S5. SO is a full-power state; the computer is being actively used in this state. The
other two are called sleep states and reflect different power consumption when power-down. S3 is a
state that the processor is powered down but the last procedural state is being stored in memory which is
still active. S5 is a state that memory is off and the last procedural state of the processor has been stored
to the hard disk. Take S3 and S5 as comparison, since memory is fast, the computer can quickly come
back to full-power state, the disk is slower than the memory and the computer takes longer time to come
back to full-power state. However, since the memory is off, S5 draws the minimal power comparing to SO
and S3.

There are 4 modes under power loss state via setting ACPI control register. The always on, always
off, keep last state & bypass mode.. In keep last state mode, one register will latch the status before
power loss. If it is power on before power loss, it will automatically power on when power is resumed. If it
is power off before power loss, it will remain power off when power is resumed.

PWROK Signals

VDD3VOK/[ > DELAY
PWROK
ATXPWGD._>

PWROK is delayed 400ms (default) as VCC arrives 2.8V, and the delay timing can be programmed via
register (100ms ~ 400ms).

7.9. Watchdog Timer Function

Watch dog timer is provided for system controlling. If time-out can trigger one signal to high/low level/pulse, the
signal is depend on register setting.
The time unit has two ways from 1sec or 60sec. In pulse mode, there are four pulse widths can be selected

(1ms/25ms/125ms/5sec). Others, please refer the device register description as below.

Watchdog Timer Configuration Register 1—base address + 05h

Bit Name R/W |Default Description
7 Reserved R 0 Reserved

If watchdog timeout event occurs, this bit will be set to 1. Write a 1 to this

6 WDTMOUT_STS RIW 0 bit will clear it to 0.
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WD_EN R/W If this bit is set to 1, the counting of watchdog time is enabled.
WD_PULSE R/W Select output mode (0: level, 1: pulse) of RSTOUT# by setting this bit.
WD_UNIT R/W Select time unit (0: 1sec, 1: 60 sec) of watchdog timer by setting this bit.
2 WD_HACTIVE RIW 0 ﬁie;ttoutput polarity of RSTOUT# (1: high active, 0: low active) by setting
Select output pulse width of RSTOUT#
1-0 WD_PSWIDTH R/W 0 0:1ms 1: 25 ms
2:125 ms 3:5sec

Watchdog Timer Configuration Register 2 —base address + 06h

Bit Name R/W | Default Description
7-0 WD_TIME R/W 0 |Time of watchdog timer
Watchdog PME Control Register — base address + OAh
Bit Name R/W |Default Description
The PME Status.
7 WDT_PME R -~ |This bit will set when WDT_PME_EN is set and the watchdog timer is 1
unit before time out (or time out).
0: Disable Watchdog PME.
6 WDT_PME_EN RIW 0 1: enable Watchdog PME.
5-1 Reserved - -~ |Reserved.
0 WDOUT EN R/W 0 0: disable Watchdog time out output via WDTRST#.

1: enable Watchdog time out output via WDTRST#.

7.10. RTC Function

The RTC function is a full binary-coded decimal (BCD) low-power real time clock and calendar chip which

provides seconds, minutes, hours, day, date, month, and year information. Functions can be upgraded flexibly for

special MB system. More detail description and setting, please refer to the device register as below.

Seconds Register — Index 00h

Bit Name R/W |Default Description
7 Reserved R 0 |Reserved
6-0 SEC RW | oon [Seconds (SEC).

To write this SEC, “SET” bit (CROB[7]) must be set to 1.

Seconds Alarm Register — Index 01h

Bit Name R/W |Default Description
Seconds Alarm Enable (SEC_ALARM_EN).

7 SEC_ALARM_EN |R/W 0 To compare SEC_ALARM with SEC, this bit must be set to 1. If this bit is
not set to 1, it means that you don’t care about second alarm.

6-0 SEC_ALARM R/W 00h |Seconds Alarm (SEC_ALARM).

Minutes Register — Index 02h

Bit Name R/W |Default Description

7 Reserved R 0 Reserved

6-0 MIN RIW 00h Minutes (MIN).

To write MIN, “SET” bit (CROB[7]) must be set to 1.
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Minutes Alarm Register — Index 03h
Bit Name R/W | Default Description
Minutes Alarm Enable.
7 MIN_ALARM_EN |R/W 0 To compare MIN_ALARM with MIN, this bit must be set to 1. If this bit is
not set to 1, it means that you don’t care about minutes alarm.
6-0 MIN_ALARM R/W 00h |Minutes Alarm (MIN_ALARM).
Hours Register — Index 04h
Bit Name R/W |Default Description
PM Flag (PM_FLAG)
This bit is used to indicate that hour is at AM or PM. It only makes sense
7 PM_FLAG RIW 0 when “M24” bit (CROCI1]) is set to 0. To write this bit, “SET” bit (CROCI[7])
must be set to 1.
0: AM
1: PM
6 Reserved R 0 Reserved
Hours (HRS).
50 HRS RIW 12h To write HRS, “SET” bit (CROC[7]) must be set to 1.
Hours Alarm Register — Index 05h
Bit Name R/W |Default Description
Hours Alarm Enable (HRS_ALARM_EN)
To compare HRS_ALARM/PM_ALARM with HRS/PM_FLAG, this bit must
7 HRS_ALARM_EN | RIW 0 be set to 1. If this bit is not set to 1, it means that you don’t care about
hours alarm.
6 PM_ALARM R/W 0 PM Flag Alarm (PM_ALARM)
5-0 HRS_ALARM R/W 00h |Hours Alarm (HRS_ALARM).
Day of Week Register — Index 06h
Bit Name R/W |Default Description
7-3 Reserved R 0 |[Reserved
Day of Week (WEEK).
To write WEEK, “SET” bit (CROCJ[7]) must be set to 1.
001: Sunday
010: Monday
2-0 WEEK R/W 001b [011: Tuesday
100: Wednesday
101: Thursday
110: Friday
111: Saturday
Date of Month Register — Index 07h
Bit Name R/W |Default Description
7-6 Reserved R 0 |Reserved
Date of Month (DOM).
50 DOM RIW 01h To write DOM, “SET” bit (CROC[7]) must be set to 1.
Month Register — Index 08h
Bit Name R/W |Default Description
7-5 Reserved R 0 [Reserved
Month (MTH).
4-0 MTH RIW 01h To write MTH, “SET” bit (CROC[7]) must be set to 1.
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Bit

Name

R/W

Default

Description

7-0

YEAR

R/W

07h

Year (YEAR)
To write YEAR, “SET” bit (CROC[7]) must be set to 1.

Control Register 1 —Index OAh

Bit

Name

R/W

Default

Description

ulP

R

0

Update Cycle In Progress (UIP). UIP is cleared in the end of an update
cycle and when “SET” (CROC[7]) is 1.

6-4

Reserved

R/W

010b

Reserved

3-0

PIR

R/W

0000b

Periodic Interrupt Rate (PIR)
0000: NONE
0001: 16 kHz
0010: 8 kHz
0011: 4 kHz
0100: 2 kHz
0101: 1 kHz
0110: 512 Hz
0111: 256 Hz
1000: 128 Hz
1001: 64 Hz
1010: 32 Hz
1011: 16 Hz
1100: 8 Hz
1101: 4 Hz
1110: 2 Hz
1111: 1 Hz

Control

Register 2—Index 0Bh

Bit

Name

R/W

Default

Description

SET

R/W

Set Calendar Registers (SET)
This bit must be set to 1 to enable writing calendar registers. When this bit
is set, the calendar update process will be stop.

PIE

R/W

Periodic Interrupt Enable (PIE)
The bit is set to 1 to enable the generation of interrupt by PF (CROE[6]).

AlE

R/W

Alarm Interrupt Enable (AIE)
This bit is set to 1 to enable the generation of interrupt by UF (CROE[5]).

UIE

R/W

Update-Ended Interrupt Enable (UIE)
This bit is set to 1 to enable the generation of interrupt by UF (CROE[4])

Reserved

Reserved

DM

R/W

Data Mode (DM)
0: Binary Coded Decimal Mode (BCD mode)
1: Binary Mode

M24

R/W

24/12 Hours Mode (M24)
0: AM/PM 12 Hours Mode
1: 24 Hours Mode

DSE

R/W

Daylight Saving Enable (DSE)
0: Disable Special Updates
1: Enable Special Updates:
(a) The last Sunday of April, the time increases from AM 01:59:59 to
AM 03:00:00.
(b) The last Sunday of October, the time decreases from AM 01:59:59
to AM 01:00:00
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Status Register — Index 0Ch
Bit Name R/W |Default Description

RTC Interrupt Request Flag (RTC_INT_N). The interrupt request flag is
set to 0 if one of the following cases are true:

7 RTC_INT_N R 1 |FP*PIE =“1"
AF*AIE = “1"
UF*UIE = “1"

Periodic Interrupt Flag (PF)
This bit is set to 1 when a rising edge is detected on the selected PIR

6 PF R 0 clock. PF is set to 1 regardless of the state of PIE bit. This bit is cleared
after CROE is read.
Alarm Interrupt Flag (AF)

5 AF R 0 This bit is set to 1 when the current time has reached the alarm time. AF is
set to 1 regardless of the state of AIE bit. This bit is cleared after CROE is
read.

Update-Ended Interrupt Flag (UF)

4 UF R 0 This bit is set to 1 after the end of each update cycle. UF is set to 1

regardless of the state of UIE bit. This bit is cleared after CROE is read.
3-0 Reserved R 0 |[Reserved

Data Valid Register — Index ODh

Bit Name R/W |Default Description

7 DATA_VALID R 1 Data Valid Flag (DATA_VALID)

Read this bit in LSH0051A will always return 1.

Date of Month Alarm Enable (DOM_ALARM_EN).
6 DOM_ALARM_EN | R/W 0 To compare DOM_ALARM with DOM, this bit must be set to 1. If this bit is|
not set to 1, it means that you don’t care about date of month alarm.

5-0 DOM_ALARM R/W 00h |Date of Month Alarm (DOM_ALARM).

RAM Data Register — Index OEh ~ IndexFFh (Total 242 Bytes)

8. Register Description

The configuration register is used to control the behavior of the corresponding devices. To configure the register,
using the index port to select the index and then writing data port to alter the parameters. The default index port and
data port are 0x4E and Ox4F respectively. Pull down the SOUT1 pin to change the default value to Ox2E/Ox2F. To
enable configuration, the entry key 0x87 must be written to the index port. To disable configuration, write exit key 0xAA

to the index port. Following is a example to enable configuration and disable configuration by using debug.

-0 4e 87
-0 4e 87 ( enable configuration )
-0 4e aa ( disable configuration )

The Following is a register map (total devices) grouped in hexadecimal address order, which shows a summary of

all registers and their default value. Please refer to each device chapter if you want more detail information.
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Global Control Registers
“-“ Reserved or Tri-State
Global Control Registers
Ig)t(a[guzt;]r Register Name s Default Value s
02 Software Reset Register - - - - - - - 0
07 Logic Device Number Register (LDN) 0 0 0 0 0 0 0 0
20 Chip ID Register 0 0 0 0 0 1 1 1
21 Chip ID Register 0 0 0 0 0 1 0 0
23 Vender ID Register 0 0 0 1 1 0 0 1
24 Vender ID Register 0 0 1 1 0 1 0 0
25 I12C Address Select Register 0/1 |01 |01 |01 |0M1]| 01|01 0
26 Clock Select Register 0 - - 0 - - - 0
27 ROM Address Select Register 0O |01 |10]10|01|01]|0NM 0
28 GPIO4 Enable Register 0 0 0 0 0 0 0 0
29 GPIO3 Enable Register 0 0 0 0 0 0 0 0
2A-1 LED Mode Select Register 0 0 0 0 0 0 0 0
2A-2 Full UR5 URG6 Select - - - - 0 0 0 0
2B GPIO1 Enable Register 0 0 0 1 1 1 1 1
2C GPIO2 Enable Register 0 0 0 0 0 0 0 0
2D Wakeup Control Register 0 - - - 1 0 0 0
. i . .

“-* Reserved or Tri-State

FDC Device Configuration Registers (LDN CR00)

Register Register Name Default Value

OX[HEX] MSB LSB
30 FDC Device Enable Register - - - - - - - 1
60 Base Address High Register 0 0 0 0 0 0 1 1
61 Base Address Low Register 1 1 1 1 0 0 0 0
70 IRQ Channel Select Register - - - - 0 1 1 0
74 DMA Channel Select Register - - - - - 0 1 0
FO FDD Mode Register - - - 0 1 1 1 0
F2 FDD Drive Type Register - - - - - - 1 1
F4 FDD Selection Register - - - 0 0 - 0 0

Parallel Port Device Configuration Registers (LDN CR03)
Register Register Name Default Value
OX[HEX] MSB LSB
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30 Parallel Port Device Enable Register - - - - - - - 1
60 Base Address High Register 0 0 0 0 0 0 1 1
61 Base Address Low Register 0 1 1 1 1 0 0 0
70 IRQ Channel Select Register - - - - 0 1 1 1
74 DMA Channel Select Register - - - 0 - 0 1 1
FO PRT Mode Select Register - 1 0 0 0 0 1 0
Hardware Monitor Device Configuration Registers (LDN CR04)

Ig:(a[gl_l'sEt;]r Register Name s Default Value s
30 H/W Monitor Device Enable Register - - - - - - - 1
60 Base Address High Register 0 0 0 0 0 0 1 0
61 Base Address Low Register 1 0 0 1 0 1 0 1
70 IRQ Channel Select Register - - - - 0 0 0 0

KBC Device Configuration Registers (LDN CR05)

I;\’)t(a[g;ét;]r Register Name s Default Value s
30 KBC Device Enable Register - - - - - - - 1
60 Base Address High Register 0 0 0 0 0 0 0 0
61 Base Address Low Register 0 1 1 0 0 0 0 0
70 KB IRQ Channel Select Register - - - - 0 0 0 0
72 Mouse IRQ Channel Select Register - - - - 0 0 0 0
FE PS/2 Swap Register 0 - - 0 0 0 0 1
FO User Wakeup Code 0 1 1 1 0 0 0 1

GPIO Device Configuration Registers (LDN CRO06)

Ig:(a[gl_l'sEt;]r Register Name s Default Value s
30 H/W Monitor Device Enable Register - - - - - - - 0
60 Base Address High Register 0 0 0 0 0 0 0 0
61 Base Address Low Register 0 1 1 0 0 0 0 0
70 IRQ Channel Select Register - - - - 0 0 0 0
F1 GPIOO0 Output Data Register 0 0 0 0 0 0 0 0
F2 GPIOO0 Pin Status Register - - - - - - - -
F3 GPIOO0 Drive Enable Register 0 0 0 0 0 0 0 0
F4 GPIOO0 Mode Select 1 Register 0 0 0 0 0 0 0 0
F5 GPIOO0 Mode Select 2 Register 0 0 0 0 0 0 0 0
F6 GPIOO0 Pulse Width Select 1 Register 0 0 0 0 0 0 0 0
F7 GPIOO0 Pulse Width Select 2 Register 0 0 0 0 0 0 0 0
F8 GPIOO Interrupt Enable Register 0 0 0 0 0 0 0 0
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F9 GPIOO Interrupt Status Register 0 0 0 0 0 0 0 0
EO GPIO1 Output Enable Register 0 0 0 0 0 0 0 0
E1 GPIO1 Output Data Register 1 1 1 1 1 1 1 1
E2 GPIO1 Pin Status Register - - - - - - - -
E3 GPIO1 Drive Enable Register 0 0 0 0 0 0 0 0
EF LED Mode Register 0 - - - 0 0 0 0
DO GPIO2 Output Enable Register 0 0 0 0 0 0 0 0
D1 GPIO2 Output Data Register 1 1 1 1 1 1 1 1
D2 GPIO2 Pin Status Register - - - - - - - -
D3 GPIO2 Drive Enable Register 0 0 0 0 0 0 0 0
Co GPIO3 Output Enable Register 0 0 0 0 0 0 0 0
C1 GPIO3 Output Data Register 1 1 1 1 1 1 1 1
Cc2 GPIO3 Pin Status Register - - - - - - - -
C3 GPIO3 Drive Enable Register 0 0 0 0 0 0 0 0
BO GPI0O4 Output Enable Register 0 0 0 0 0 0 0 0
B1 GPIO4 Output Data Register 1 1 1 1 1 1 1 1
B2 GPIO4 Pin Status Register - - - - - - - -
B3 GPIO4 Drive Enable Register 0 0 0 0 0 0 0 0
A0 GPIO5 Output Enable Register 0 0 0 0 0 0 0 0
A1 GPIO5 Output Data Register 1 1 1 1 1 1 1 1
A2 GPIOS5 Pin Status Register - - - - - - - -
A3 GPIO5 Drive Enable Register 0 0 0 0 0 0 0 0
90 GPIO6 Output Enable Register - - - 0 0 0 0 0
91 GPIO6 Output Data Register - - - 1 1 1 1 1
92 GPIOG6 Pin Status Register - - - - - - - -
93 GPIO6 Drive Enable Register - - - 0 0 0 0 0
WDT Device Configuration Registers (LDN CRO07)
I;\’)t(a[g;ét;]r Register Name s Default Value s
30 WDT Device Enable Register - - - - - - - 0
60 Base Address High Register 0 0 0 0 0 0 0 0
61 Base Address Low Register 0 0 0 0 0 0 0 0
F5 WDT Control Register 0 0 0 0 0 0 0 0
F6 WDT Timer Register 0 0 0 0 0 0 0 0
FA WDT PME Enable Register 0 0 - - - - - 0
SPI Device Configuration Registers (LDN CR08)
I;\’)t(a[g;ét;]r Register Name s Default Value s
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FO SPI Control Register 0 0 0 1 0 0 0 0
F1 SPI Timeout Value Register 0 0 0 0 0 1 0 0
F2 SPI Baud Rate Divisor Register - - - - - 0 0 1
F3 SPI Status Register 0 - - - 0 - - -
F4 SPI High Byte Data Register 0 0 0 0 0 0 0 0
F5 SPI Command Data Register 0 0 0 0 0 0 0 0
F6 SPI Chip Select Register - - - - 0 0 0 0
F7 SPI Memory Mapping Register - - - - - - - -
F8 SPI Operate Register 0 0 0 0 0 0 0 0
FA SPI Low Byte Data Register 0 0 0 0 0 0 0 0
FB SPI Address High Byte Register 0 0 0 0 0 0 0 0
FC SPI Address Medium Byte Register 0 0 0 0 0 0 0 0
FD SPI Address Low Byte Register 0 0 0 0 0 0 0 0
FE SPI Program Byte Register 0 0 0 0 0 0 0 0
FF SPI Write Data Register 0 0 0 0 0 0 0 0
PME and ACPI Device Configuration Registers (LDN CROA)

I;\’)t(a[g;ét;]r Register Name s Default Value s
30 RTC Device Enable Register - - - - - - - 0
FO PME Event Enable 1 Register - 0 0 0 0 0 0 0
F1 PME Event Enable 2 Register - - 0 0 0 0 0 0
F2 PME Event Status 1 Register - - - - - - - -
F3 PME Event Status 2 Register - - - - - - - -
F4 ACPI Control Register 0 0 0 0 0 1 1 0
F5 ACPI Control Register - 0 0 1 1 1 0 0
F6 ACPI Control Register 0 0 0 0 0 0 0 0

RTC Device Configuration Registers (LDN CROB)

Ig:(a[gl_l'sEt;]r Register Name s Default Value s
30 RTC Device Enable Register - - - - - - - 0
60 Base Address High Register 0 0 0 0 0 0 0 0
61 Base Address Low Register 0 0 0 0 0 0 0 0
70 IRQ Channel Select Register - - - - 0 0 0 0

UARTL1 Device Configuration Registers (LDN CR10)

I;\’)t(a[g;ét;]r Register Name s Default Value s
30 Device Enable Register - - - - - - - 1
60 Base Address High Register 0 0 0 0 0 0 1 1
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61 Base Address Low Register 1 1 1 1 1 0 0 0
70 IRQ Channel Select Register - - - - 0 1 0 0
FO Control Register 0 0 0 0 - - 0 0
F2 Clock Select Register - - - - - - 0 0
F4 Slave Address Register 0 0 0 0 0 0 0 0
F5 Slave Address Enable Register 0 0 0 0 0 0 0 0
UART2 Device Configuration Registers (LDN CR11)
I;:(a[gl_l'sEt;]r Register Name s Default Value s
30 Device Enable Register - - - - - - - 1
60 Base Address High Register 0 0 0 0 0 0 1 0
61 Base Address Low Register 1 1 1 1 1 0 0 0
70 IRQ Channel Select Register - - - - 0 0 1 1
FO Control Register 0 0 0 0 - - 0 0
F2 Clock Select Register - - - - - - 0 0
F4 Slave Address Register 0 0 0 0 0 0 0 0
F5 Slave Address Enable Register 0 0 0 0 0 0 0 0
UARTS3 Device Configuration Registers (LDN CR12)
Igf[g;sEt;]r Register Name se Default Value -
30 Device Enable Register - - - - - - - 1
60 Base Address High Register 0 0 0 0 0 0 1 1
61 Base Address Low Register 1 1 1 0 1 0 0 0
70 IRQ Channel Select Register - - - - 0 1 0 0
FO Control Register 0 0 0 0 - - 0 0
F2 Clock Select Register - - - - - - 0 0
F4 Slave Address Register 0 0 0 0 0 0 0 0
F5 Slave Address Enable Register 0 0 0 0 0 0 0 0
UART4 Device Configuration Registers (LDN CR13)
Igf[g;sEt;]r Register Name se Default Value -
30 Device Enable Register - - - - - - - 1
60 Base Address High Register 0 0 0 0 0 0 1 0
61 Base Address Low Register 1 1 1 0 1 0 0 0
70 IRQ Channel Select Register - - - - 0 0 1 1
FO Control Register 0 0 0 0 - - 0 0
F2 Clock Select Register - - - - - - 0 0
F4 Slave Address Register 0 0 0 0 0 0 0 0
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F5 Slave Address Enable Register 0 0 0 0 0 0 0 0
UARTS5 Device Configuration Registers (LDN CR14)
Ig)t(a[guzt;]r Register Name s Default Value s
30 Device Enable Register - - - - - - - 0
60 Base Address High Register 0 0 0 0 0 0 0 0
61 Base Address Low Register 0 0 0 0 0 0 0 0
70 IRQ Channel Select Register - - - - 0 0 0 0
FO Control Register 0 0 0 0 - - 0 0
F2 Clock Select Register - - - - - - 0 0
F4 Slave Address Register 0 0 0 0 0 0 0 0
F5 Slave Address Enable Register 0 0 0 0 0 0 0 0
UART®6 Device Configuration Registers (LDN CR15)
Ig)t(a[guzt;]r Register Name s Default Value s

30 Device Enable Register - - - - - - - 0
60 Base Address High Register 0 0 0 0 0 0 0 0
61 Base Address Low Register 0 0 0 0 0 0 0 0
70 IRQ Channel Select Register - - - - 0 0 0 0
FO Control Register 0 0 0 0 0 0 0 0
F1 IR Mode Register - - - 0 0 0 0 0
F2 Clock Select Register - - - - - - 0 0
F4 Slave Address Register 0 0 0 0 0 0 0 0
F5 Slave Address Enable Register 0 0 0 0 0 0 0 0

8.1 Global Control Registers

8.1.1 Software Reset Register — Index 02h

Bit Name R/W |Default Description

7-1 Reserved - - Reserved

0 SOFT_RST R/W 0 Write 1 to reset the register and device powered by VDD (VCC).
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8.1.2 Logic Device Number Register (LDN) —Index 07h
Bit Name R/W |Default Description
00h: Select FDC device configuration registers.
03h: Select Parallel Port device configuration registers.
04h: Select Hardware Monitor device configuration registers.
05h: Select KBC device configuration registers.
06h: Select GPIO device configuration registers.
07h: Select WDT device configuration registers.
08h: Select SPI device configuration registers.
7-0 LDN R/W | 00h |0Ah: Select PME & ACPI device configuration registers.
0Bh: Select RTC device configuration registers.
10h: Select UR1 device configuration registers.
11h: Select UR2 device configuration registers.
12h: Select UR3 device configuration registers.
13h: Select UR4 device configuration registers.
14h: Select UR5 device configuration registers.
15h: Select UR6 device configuration registers.
8.1.3 Chip ID Register — Index 20h
Bit Name R/W | Default Description
7-0 CHIP_ID1 R 07h |Chip ID 1.
8.1.4 Chip ID Register — Index 21h
Bit Name R/W |Default Description
7-0 CHIP_ID2 R 04h |Chip ID2.
8.15 Vendor ID Register — Index 23h
Bit Name R/W | Default Description
7-0 VENDOR_ID1 R 19h |Vendor ID 1.
8.1.6 Vendor ID Register — Index 24h
Bit Name R/W |Default Description
7-0 VENDOR_ID2 R 34h |Vendor ID 2.
8.1.7 12C Address Select Register — Index 25h
Bit Name R/W |Default Description
The default value is determined by power on trap pin RTS1#.
The default 12C address is 0x5C and 0x5A for pull-up and pull-down
respective.
By writing 0x07, 0x04 and then new 12C_ADDR, programmer could change the
7-1 I2C_ADDR R/W - default I2C address. Write the same value again will disable the programmed

12C_ADDR and return to the default address.

Caution: during the enable sequence, the EN_ARA_MODE will be also
changed. User should program the correct value of EN_ARA_MODE after
changing 12C_ADDR.
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0: disable 12C ARA.
0 EN_ARA_MODE | R/W 0
1: enable 12C ARA.
8.1.8 Clock Select Register — Index 26h
Bit Name R/W |Default Description
0: the CLKIN is 48MHz.
7 CLK24M_SEL R/W 0 .
1: the CLKIN is 24MHz.
6-5 Reserved - - Reserved.
SPI time out status reset source select:
0: reset by internal VDD3VOK.
4 SPI_TM_RST_SEL | RIW 0 )
1: reset by internal VSBOK.
This bit is powered by VBAT.
3-1 Reserved - - Reserved.
This bit is used to select the Index 2Ah.
0 UR_GP_PROG_EN | R'W 0 0: Index 2Ah is the LED Mode Select Register.
1: Index 2Ah is the Full UR5 URG6 Select Register.
8.1.9 ROM Address Select Register — Index 27h
Bit Name R/W |Default Description
0: disable the memory write cycle, the memory write cycle will be ignored.
7 ROM_WR_EN R/W 0 )
1: enable the memory write cycle.
SPI enable:
0: the SPlI is disabled.
6 SPI_EN R/W - 1: the SPI is enabled.
The default value is determined by the power on trap pin SOUT2. Pull down
this pin to enable SPI. This bit is powered by VSB3V.
FWH enable:
0: the FWH is disabled.
1: the FWH is enabled.
The default value is determined by the power on trap pin DTR2#. Pull up this
pin to enable FWH. Accompany with SPI_EN.
5 FWH_EN R/W } BIOS system as below list:
FWH_EN SPI_EN Description
1 " This architecture uses FWH as primary
BIOS
0 1 This architecture doesn’t implement
FWH and uses SPI as primary BIOS.
0: The configuration register port is 2E/2F.
4 PORT_4E_EN R/W - 1: The configuration register port is 4E/4F.
This register is power on trapped by SOUT1. Pull down to select port 2E/2F.
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Memory address 0xO00E_0000 to 0xO00E_FFFF decode enable.
0: disable this range.
3 SEG_000E_EN R/W - 1: enable this range.
The default value is determined by power on trap pin SOUT2. Pull down to
enable this bit.
Memory address OxFFF8_0000 to OxFFFF_FFFF and 0x000F_0000 to
0x000F_FFFF decode enable.
0: disable these ranges.
2 SEG_FFF8_EN R/W -
1: enable these ranges.
The default value is determined by power on trap pin SOUT2. Pull down to
enable this bit.
Memory address OxFFEE_0000 to OxXFFEF_FFFF decode enable.
0: disable this range.
1 SEG_FFEF_EN R/W - 1: enable this range.
The default value is determined by power on trap pin SOUT2. Pull down to
enable this bit.
Memory address OxFFFO_0000 to OxFFF7_FFFF decode enable.
0 SEG_FFFO_EN R/W 0 0: disable this range.
1: enable this range.
8.1.10 GPIO4 Enable Register — Index 28h
Bit Name R/W | Default Description
7 GPIO47 SEL RIW 0 0: the function of SIN4/GPI047 is SIN4.
1: the function of SIN4/GPIO47 is GPIO47.
6 GPIO46_SEL RIW 0 0: the function of SOUT4/GPI046 is SOUTA4.
1: the function of SOUT4/GPI047 is GPIO46.
5 GPIO45_SEL RIW 0 0: the function of DSR4#/GP1045 is DSR4#.
1: the function of DSR4#/GPI045 is GP1045.
4 GPIO44_SEL RIW 0 0: the function of RTS4#/GP1044 is RTS4#.
1: the function of RTS4#/GP1044 is GPI1044.
3 GPIO43_SEL RIW 0 0: the function of DTR4#/GP1043 is DTR4#.
1: the function of DTR4#/GP1043 is GPI1043.
2 GPIO42_ SEL RIW 0 0: the function of CTS4#/GP1042 is CTS4#.
1: the function of CTS4#/GPI1042 is GPI042.
1 GPIO41_SEL RIW 0 0: the function of RI4#/GP1041 is RI4#.
1: the function of RI4#/GP1041 is GPIO41.
0 GPI040_SEL RIW 0 0: the function of DCD4#/GPI1040 is DCD4#.
1: the function of DCD4#/GP1040 is GP1040.
8.1.11 GPIO3 Enable Register — Index 29h
Bit Name R/W | Default Description
7 GPIO37_SEL RIW 0 0: the function of SIN3/GPIO37 is SIN3.
1: the function of SIN3/GPIO37 is GPIO37.
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o

: the function of SOUT3/GPIO36 is SOUTS3.
: the function of SOUT3/GPIO37 is GPIO36.

=N

GPI035_SEL

R/W

: the function of DSR3#/GPI1035 is DSR3#.
: the function of DSR3#/GPI035 is GP1035.

- O

GPI034_SEL

R/W

: the function of RTS3#/GP1034 is RTS3#.
: the function of RTS3#/GP1034 is GPI1034.

= O

GPI033_SEL

R/W

: the function of DTR3#/GPIO33 is DTR3#.
: the function of DTR3#/GPIO33 is GPI033.

- O

GPI032_SEL

R/W

: the function of CTS3#/GP1032 is CTS3#.
: the function of CTS3#/GP1032 is GPI032.

- O

GPIO31_SEL

R/W

: the function of RI3#/GPI031 is RI3#.
: the function of RI3#/GPI031 is GPIO31.

- O

GPIO30_SEL

R/W

: the function of DCD3#/GPIO30 is DCD3#.
: the function of DCD3#/GPIO30 is GPIO30.

- O

8.1.12

LED Mode Select

Regis

ter (UR_GP_PROG_EN = 0)—Index 2Ah (Powered by VSB3V)

Bit

Name

R/W

Default

Description

7-6

VSBLED_SEL

R/W

2’b00

VSBLED function select.

00: VSBLED drives low.

01: VSBLED is tri-state.

10: VSBLED drives a 0.5HZ clock.

11: VSBLED drives a 1HZ clock.

(Clock output is inversed with VCCLED clock output).

5-4

VCCLED_SEL

R/W

2’00

VCCLED function select.

00: VCCLED drives low.

01: VCCLED is tri-state.

10: VCCLED drives a 0.5HZ clock.

11: VCCLED drives a 1HZ clock.

(Clock output is inversed with VSBLED clock output).
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FDC_GP_EN, UR6_FULL_EN, UR5_FULL_EN, UR6_ALT_EN, IR_ALT_EN
and RTS6_ALT_EN will determine the functions of pin 9 to pin 21.
Pin 17 to pin 21
FDC_GP_EN UR5_FULL_EN | UR6_FULL_EN Function
0 0 0 FDC inputs
X 1 X URS5 Modem Control
1 0 X GPIO60 ~ GPIO64
X 0 1 GPIO60 ~ GPI064
Pin 12 to pin 16
FDC_GP_EN UR5_FULL_EN | UR6_FULL_EN Function
0 0 0 FDC outputs
X X 1 UR6 Modem Control
1 X 0 GPIO53 ~ GPIO57
X 1 0 GPIO53 ~ GPIO57
3 FDC_GP_EN R/W 0 Pin 10 to pin 11
FDC_GP_EN UR6_ALT_EN IR_ALT_EN Function
0 0 0 FDC outputs*
X 1 X SIN6_2/SOUT6_2
X 0 1 IRRX_2/IRTX_2
1 0 0 GPIO51 ~ GPIO52
Pin 9
FDC_GP_EN RTS6_ALT EN Function
0 0 FDC outputs*
X 1 RTS6_2#
1 0 GPIO50
*When UR5_FULL_EN or UR6_FULL_EN is set to “1”, the pin function will
become GPIOs.
This bit accompanying with IR_GP_EN will determine the function of
GPIO05/SOUT6E/IRTX and GPIO06/SIN6/IRRX.
UR6_GP_EN IR_GP_EN Function
2 UR6_GP_EN | RW | 0 0 0 GPIO05/GPIO06
1 X SOUT6_1/SIN6_1
0 1 IRTX_1/IRRX_1
UR5 enable. (This bit affects the pin function only when GPIO12_SEL and
GPIO13_SEL is “0”).
1| umsomen [mw| o [0 be fielon of cRIOWISCLSOUTS g GPIOTISONSIS il b
1: the function of GPIO12/SCL/SOUT5 and GPIO13/SDA/SINS will be SOUT5S
and SINS5 respectively if GPIO12_SEL and GPIO13_SEL is “0".
0 IR_GP_EN R/W 0 |[See UR6_GP_EN for detail.

8.1.13 Full UR5 URG6 Select Register (UR_GP_PROG_EN = 1) — Index 2Ah (Powered by VSB3V)

Bit

Name

R/W

Default

Description

Reserved

Reserved.
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RTS6_2 ALT_EN

R/W

0: Set this bit “1” wil enable RTS6 2# output from
DENSEL#/GPIO50/RTS6_2#.

UR6_ALT_EN

R/W

0: Pin 10, Pin 11 will functon as MOA#GPIO51/IRRX 2 and
DRVA#/GPIO52/IRTX_2 respectively.
1: Pin 10, Pin 11 will function as SIN6_2 and SOUT6_2 respectively.

IR_ALT_EN

R/W

This bit only has effect if UR6_ALT_EN is “0”

0: Pin 10, Pin 11 will function as MOA#/GPIO51 and DRVA#/GPIO52
respectively.

1: Pin 10, Pin 11 will function as IRRX_2 and IRTX_2 respectively. f]
IR_ALT EN is set “1”, the IR receiver input is determined by IRRX2_2.

UR6_FULL_EN

R/W

Set this bit will disable FDC and change the following pins to UR6 Modem
control pins:

WDATA# > DCD6#

DIR# > RI6#

STEP# > CTS6#

HDSEL# > DTR6#

WGATE# > DSR6#

GPIO07 > RTS6#

See FDC_GP_EN for other FDC pins’ function.

RTS6_EN

R/W

Set this bit will enable RTS6# function.
0: GPIO07/RTS6# functions as GPIO07
1: GPIO07/RTS6# functions as RTS6#.

UR5_FULL_EN

R/W

Set this bit will disable FDC and change the following pins to UR5 Modem
control pins:

RDATA# > DCD5#

TRKO# > RIS#

INDEX# > CTS5#

WPT# > DTR5#

DSKCHG# > DSR5#

GPIO14 > RTS5#

See FDC_GP_EN for other FDC pins’ function.

RTS5_EN

R/W

Set this bit will enable RTS5# function.
0: GPIO14/RTS5%# functions as GP1014
1: GPIO14/RTS5%# functions as RTS5#.

8.1.14

GPIO1 Enable Register — Index

2Bh (Powered by VSB3V)

Bit

Name

R/W

Default

Description

GPIO17_SEL

R/W

0

0: the function of PECI/GPIO17 is PECI.
1: the function of PECI/GPIO17 is GPIO17.

GPIO16_SEL

R/W

0: the function of BEEP/GPIO16 is BEEP.
1: the function of BEEP/GPIO17 is GPIO16.

GPIO15_SEL

R/W

0: the function of WDTRST#/GPI015 is WDTRST#.
1: the function of WDTRST#/GPI015 is GPIO15.

GPIO14_SEL

R/W

Dummy register.

GPIO13_SEL

R/W

0: the function of GPIO13/SDA/SIN4 is SDA.
1: the function of GPIO13/SDA/SIN4 is GP1013.
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5 GPIO12_ SEL RIW 1 0: the function of GPIO12/SCL/SOUT4 is SCL.
1: the function of GPIO12/SCL/SOUT4 is GPI012.
1 GPIOT1_SEL RIW 1 0: the function of GPIO11/VCCLED is VCCLED.
1: the function of GPIO11/VCCLED is GPIO11.
0 GPIO10 SEL RIW 1 0: the function of GPIO10/VSBLED is VSBLED.
- 1: the function of GPIO10/VSBLED is GPI010.
8.1.15 GPIO2 Enable Register — Index 2Ch (Powered by VSB3V)
Bit Name R/W |Default Description
7 GPIO27 SEL RIW 0 0: the function of RSMRST#/GPI027 is RSMRST#.
1: the function of RSMRST#/GPIO27 is GPI1027.
6 GPI026 SEL RIW 0 0: the function of PWROK/GPIO26 is PWROK.
- 1: the function of PWROK/GPIO27 is GPI026.
5 GPIO25_ SEL RIW 0 0: the function of PSON#/GP1025 is PSON#.
1: the function of PSON#/GPI025 is GP1025.
4 GPIO24_SEL RIW 0 0: the function of S3_IN#/GPIO25 is S3_IN#.
1: the function of S3_IN#/GPI025 is GPI025.
3 GPIO23_SEL RIW 0 0: the function of PWSOUT#/GPI0O23 is PWSOUT#.
1: the function of PWSOUT#/GPI023 is GP1023.
5 GPIO22_SEL RIW 0 0: the function of PWSIN#/GP1022 is PWSIN#.
1: the function of PWSIN#/GP1022 is GP1022.
1 GPIO21_SEL RIW 0 0: the function of ATXPG/GPIO21 is ATXPG.
1: the function of ATXPG/GPIO21 is GPI1021.
0 GPI020_SEL RIW 0 0: the function of ALERT#/GPIO20 is ALERT#.
1: the function of ALERT#/GPI1020 is GP1020.
8.1.16 Wakeup Control Register — Index 2Dh (Powered by VBAT)
Bit Name R/W |Default Description
7 Reserved - - Reserved
6-4 Reserved - - Reserved
3 WAKEUP_EN RIW 1 0: disable KB/Mouse wakeup function.
1: enable KB/Mouse wakeup function.
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Select the keyboard wakeup key. Accompany with KEY_SEL_ADD, there are
several key select as list
KEY_SEL_ADD KEY_SEL Wake Key
0 00 Ctrl + Esc
0 01 Ctrl + F1
2-1 KEY_SEL RW | 00 0 10 Ctrl + Space
0 11 Any Key
1 00 Windows Wakeup Key
1 01 Windows Power Key
1 10 Ctrl + Alt + Backspace
1 11 Ctrl + Alt + Delete
Select the mouse wakeup key.
0 MO_SEL R/W 0  [0: Wakeup by mouse clicking.
1: Wakeup by mouse clicking or movement.

8.2 FDC Registers (CR00)
FDC Device Enable Register — Index 30h

Bit Name R/W |Default Description
7-1 Reserved - - Reserved
0: disable FDC.
0 FDC_EN R/W 1
1: enable FDC.

Base Address High Register — Index 60h
Bit Name R/W |Default Description

7-0 BASE_ADDR _HI [R/W | 03h [The MSB of FDC base address.

Base Address Low Register —Index 61h
Bit Name R/W |Default Description

7-0 | BASE_ADDR LO | R/W | FOh [The LSB of FDC base address.
IRQ Channel Select Register — Index 70h

Bit Name R/W |Default Description
7-4 Reserved - - Reserved.
3-0 SELFDCIRQ R/W | 06h |Select the IRQ channel for FDC.

DMA Channel Select Register — Index 74h
Bit Name R/W |Default Description
7-3 Reserved - - Reserved.

2-0 SELFDCDMA R/W | 010 [Select the DMA channel for FDC.
FDD Mode Register — Index FOh

Bit Name R/W |Default Description
7-5 Reserved - - Reserved.
FDC Software Write Protect.
4 FDC_SW_WP R/W 0 0: Write protect is determined by WPT# pin.

1: Enable Write Protect.
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00: Model 30 mode.
32 IF_MODE RW | 11 (1)(1) ai i::;)je
11: AT mode (default).
1 FDMAMODE RIW 1 0: enable burst mode.
1: non-busrt mode (default).
0 Reserved R/W 0 Reserved.(Fintek test mode)
FDD Drive Type Register — Index F2h
Bit Name R/W |Default Description
7-2 Reserved - - Reserved.
1-0 FDD_TYPE R/W 11 |FDD drive type.
FDD Selection Register — Index F4h
Bit Name R/W |Default Description
7-5 Reserved - - Reserved.
Data rate table select, refer to table A.
00: select regular drives and 2.88 format.
4-3 FDD_DRT R/W 00 |01: reserved.
10: 2 mega tape.
11: reserved.
2 Reserved - - Reserved.
1-0 FDD_DT R/W 00 |Drive type select, refer to table B.
TABLE A
Data Rate Table Select Data Rate Selected Data Rate DENSEL
FDD_DRT[1] FDD_DRT[0] DATARATE1 DATARATEO MFM FM
0 0 500K 250K 1
0 1 300K 150K 0
0 0 1 0 250K 125K 0
1 1 1Meg - 1
0 0 500K 250K 1
0 1 500K 250K 0
0 ! 1 0 250K 125K 0
1 1 1Meg - 1
0 0 500K 250K 1
0 1 2Meg - 0
! 0 1 0 250K 125K 0
1 1 1Meg - 1
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TABLE B
Drive Type
DRVDENO Remark
FDD_DT1 FDD_DTO
4/2/1 MB 3.5”
0 0 DENSEL 2/1 MB 5.25”
1/1.6/1 MB 3.5” (3-Mode )
0 1 DATARATE1
1 0 DENSEL#
1 1 DATARATEOQ
8.3 Parallel Port Registers (CR03)
Parallel Port Device Enable Register — Index 30h
Bit Name R/W |Default Description
7-1 Reserved - - Reserved
0 PRT_EN RIW 1 0: disable Parallel Port.
1: enable Parallel Port.
Base Address High Register — Index 60h
Bit Name R/W |Default Description
7-0 BASE_ADDR_HI R/W | 03h |The MSB of Parallel Port base address.
Base Address Low Register —Index 61h
Bit Name R/W |Default Description
7-0 BASE_ADDR LO [ R/W | 78h |The LSB of Parallel Port base address.
IRQ Channel Select Register — Index 70h
Bit Name R/W |Default Description
7-4 Reserved - - Reserved.
3-0 SELPRTIRQ R/W 7h  |Select the IRQ channel for Parallel Port.
DMA Channel Select Register — Index 74h
Bit Name R/W |Default Description
7-5 Reserved - - Reserved.
o | som o wone [ | o Preosmeons
3 Reserved - - Reserved.
2-0 SELPRTDMA R/W | 011 |Select the DMA channel for Parallel Port.
PRT Mode Select Register — Index FOh
Bit Name R/W |Default Description
7 Reserved - - Reserved.
6-3 ECP_FIFO_THR | R/W | 1000 [ECP FIFO threshold.
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20 PRT_MODE R/W | 010

000: Standard and Bi-direction (SPP) mode.
001: EPP 1.9 and SPP mode.

010: ECP mode (default).

011: ECP and EPP 1.9 mode.

100: Printer mode.

101: EPP 1.7 and SPP mode.

110: Reserved.

111: ECP and EPP1.7 mode.

8.4 Hardware Monitor Registers (CR04)

Hardware Monitor Device Enable Register — Index 30h

Bit Name R/W |Default Description
7-1 Reserved - - Reserved
0: disable Hardware Monitor.
0 HM_EN R/W 1 )
1: enable Hardware Monitor.
Base Address High Register — Index 60h
Bit Name R/W |Default Description

7-0 BASE_ADDR_HI | R/W | 02h

The MSB of Hardware Monitor base address.

Base Address Low Register — Index 61h

Bit Name R/W | Default

Description

7-0 | BASE_ADDR_LO | R/W | 95h

The LSB of Hardware Monitor base address.

IRQ Channel Select Register — Index 70h

Bit Name R/W |Default Description
7-4 Reserved - - Reserved.
3-0 SELHMIRQ R/W | 0000 [Selectthe IRQ channel for Hardware Monitor.

8.5 KBC Registers (CR05)
KBC Device Enable Register — Index 30h

Bit Name R/W |Default Description
7-1 Reserved - - Reserved
0: disable KBC.
0 KBC_EN R/W 1
1: enable KBC.
Base Address High Register — Index 60h
Bit Name R/W |Default Description

7-0 BASE_ADDR_HI | R/W | 00h

The MSB of KBC command port address. The address of data port is

command port address + 4

Base Address Low Register — Index 61h

Bit Name R/W | Default

Description

7-0 | BASE_ADDR_LO | R/W | 60h

The LSB of KBC command port address. The address of data port is command

port address + 4.

KB IRQ Channel Select Register — Index 70h

Bit Name R/W |Default Description
7-4 |Reserved - - Reserved.
3-0 |SELKIRQ R/W Oh  [Select the IRQ channel for keyboard interrupt.
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Mouse IRQ Channel Select Register — Index 72h

Bit Name R/W |Default Description
7-4 |Reserved - - Reserved.
3-0 [SELMIRQ R/W Oh |Select the IRQ channel for PS/2 mouse interrupt.
PS/2 Swap Register — Index FEh (Powered by VBAT)
Bit Name R/W |Default Description
PS/2 auto detect enable.
7 AUTO_DET_EN RIW 0 0: disable auto detect.
1: enable auto detect, KB_MO_SWAP will be updated by hardware after
LRESET# de-assert.
6-5 Reserved - - Reserved
Keyboard Mouse Swap.
0: Keyboard/Mouse is not swapped.
4 KB_MO_SWAP R/W 0 1: Keyboard/Mouse is swapped.
This bit could be programmed by user.
If AUTO_DET_EN is set, this bit is also updated by hardware.
3-0 KBC_TEST BIT R/W 1h  |Fintek test mode bits.
8.6 GPIO Registers (CR06)

*Index Port = Base Address +5

GPIO Device Enable Register — Index 30h

Bit Name R/W |Default Description
7-1 Reserved - - Reserved

0: disable GPIO I/O port.
0 GPIO_EN RW/| 0 Isale po

1: enable GPIO 1/O port.
Base Address High Register — Index 60h
Bit Name R/W |Default Description
7-0 |GP_BASE_ADDR_HI| R/'W | 00h |The MSB of GPIO I/O port address.

Base Address Low Register — Index 61h

Bit Name R/W |Default Description
7-0 GP—BAS%ADDR—L R/W [ 60h |The LSB of GPIO I/O port address.

GPIRQ Channel Select Register — Index 70h

Bit Name R/W |Default Description
7-4 |Reserved - - Reserved.

3-0 [SELGPIRQ R/W Oh |Select the IRQ channel for GPIO interrupt.
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GPIOO0 Output Enable Register — Index FOh
Bit Name R/W |Default Description
0: GPIOO07 is input.
7 GPIO07_OE R/W 0
- 1: GPIOO07 is output.
0: GPIOO06 is input.
6 GPIO0O6_ OE |RW | o0 'S 1npu
1: GPIOO06 is output.
0: GPIOO05 is input.
5 GPIO05_OE R/W 0
- 1: GPIOO05 is output.
0: GPIOO04 is input.
4 GPIO04 OE | Rw | o [|*CFIO04isinpu
- 1: GPIO04 is output.
3 GPIO03_OF RIW 0 0: GPIO03 !s input.
1: GPIOO03 is output.
0: GPIOO02 is input.
2 GPIO02 OE |RW | o0 'S Inpu
1: GPIOO02 is output.
0: GPIOO01 is input.
1 GPIOO1 OE |RW | o0 'S npuy
1: GPIOO01 is output.
0: GPIOO0O is input.
0 GPIO00_ OE |RW | o0 'S npuy
1: GPIOO00 is output.
GPIOO0 Output Data Register — Index F1h
Bit Name R/W |Default Description
7 |GPIO07_DATA R/W 0 GPIOO07 output data in output mode.
6 |[GPIO06_DATA R/W 0 GPIO06 output data in output mode.
5 |[GPIO05_DATA R/W 0 GPIOO05 output data in output mode.
4 |GPIO04_DATA R/W 0 GPIO04 output data in output mode.
3 [GPIO03_DATA R/W 0 GPIO03 output data in output mode.
2 |GPIO02_DATA R/W 0 GPIO02 output data in output mode.
1 |GPIO01_DATA R/W 0 GPIOO01 output data in output mode.
0 |[GPIO0O0_DATA R/W 0 GPIOO00 output data in output mode.
GPIOO0 Pin Status Register — Index F2h
Bit Name R/W |Default Description
7 |GPIO0O7_ST R 1 GPIOO07 pin status.
6 [GPIO06_ST R 1 GPIOO06 pin status.
5 |GPIO05_ST R 1 GPIOO05 pin status.
4 |GPIO04_ST R 1 GPIO04 pin status.
3 [GPIO03_ST R 1 GPIOO03 pin status.
2 |GPIO02_ST R 1 GPIOO02 pin status.
1 [GPIO0O1_ST R 1 GPIOO01 pin status.
0 |[GPIOO0_ST R 1 GPIOOQO pin status.
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GPIOO0 Drive Enable Register — Index F3h

Bit

Name

R/W

Default

Description

GPIO07_DRV_EN

R/W

GPIOO07 Drive Enable.
0: GPIOO07 is open drain.
1: GPIOO07 is push pull.

GPIO06_DRV_EN

R/W

GPIOO06 Drive Enable.
0: GPIOO06 is open drain.
1: GPIOO06 is push pull.

GPIO05_DRV_EN

GPIOO05 Drive Enable.
0: GPIOO05 is open drain.
1: GPIOO05 is push pull.

GPI004_DRV_EN

R/W

GPIO04 Drive Enable.
0: GPIO04 is open drain.
1: GPIOO04 is push pull.

GPI003_DRV_EN

R/W

GPIOO03 Drive Enable.
0: GPIOO03 is open drain.
1: GPIOO03 is push pull.

GPI002_DRV_EN

R/W

GPIOO02 Drive Enable.
0: GPIO02 is open drain.
1: GPIO02 is push pull.

GPI001_DRV_EN

R/W

GPIOO01 Drive Enable.
0: GPIOO01 is open drain.
1: GPIOO01 is push pull.

GPIO00_DRV_EN

R/W

GPIOO00 Drive Enable.
0: GPIOO0O0 is open drain.
1: GPIOO00 is push pull.

GPIOO0 Output Mode 1 Register — Index F4h

Bit

Name

R/W

Default

Description

7-6

GPI0O03_MODE

R/W

00b

GPIOO03 output mode select:

00: Level mode.

01: Inverted level mode.

10: High pulse mode.

11: Low pulse mode.

The pulse width is determined by GPIO03_PW_SEL.

5-4

GPI002_MODE

R/w

00b

GPIO02 output mode select:

00: Level mode.

01: Inverted level mode.

10: High pulse mode.

11: Low pulse mode.

The pulse width is determined by GPIO02_PW_SEL.

3-2

GPIO01_MODE

R/W

00b

GPIOO01 output mode select:

00: Level mode.

01: Inverted level mode.

10: High pulse mode.

11: Low pulse mode.

The pulse width is determined by GPIO01_PW_SEL.
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1-0 GPIO00_MODE R/W

00b

GPIOO00 output mode select:

00: Level mode.

01: Inverted level mode.

10: High pulse mode.

11: Low pulse mode.

The pulse width is determined by GPIO00_PW_SEL.

GPIOO0 Output Mode 2 Register — |

ndex F5h

Bit Name R/W

Default

Description

7-6 GPI1007_MODE R/W

00b

GPIOO07 output mode select:

00: Level mode.

01: Inverted level mode.

10: High pulse mode.

11: Low pulse mode.

The pulse width is determined by GPIO07_PW_SEL.

5-4 GP1006_MODE R/w

00b

GPIO06 output mode select:

00: Level mode.

01: Inverted level mode.

10: High pulse mode.

11: Low pulse mode.

The pulse width is determined by GPIO06_PW_SEL.

3-2 GPI1005_MODE R/W

00b

GPIOO05 output mode select:

00: Level mode.

01: Inverted level mode.

10: High pulse mode.

11: Low pulse mode.

The pulse width is determined by GPIO05_PW_SEL.

GP1004_MODE R/W

00b

GPIO04 output mode select:

00: Level mode.

01: Inverted level mode.

10: High pulse mode.

11: Low pulse mode.

The pulse width is determined by GPIO04_PW_SEL.

GPIOO0 Pulse Width Select 1 Register — Index F6h

Bit Name R/W

Default

Description

GPIO03_PW_SEL | R/W

00b

GPIOO03 pulse width select:
00: 500us.

01: 1ms.

10: 20ms.

11: 100ms.

5-4 | GPIO02_PW_SEL | Riw

00b

GPIOO02 pulse width select:
00: 500us.

01: 1ms.

10: 20ms.

11: 100ms.
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3-2 | GPIO01_PW_SEL

R/W

00b

GPIO01 pulse width select:
00: 500us.

01: 1ms.

10: 20ms.

11: 100ms.

1-0 | GPIO00_PW_SEL

R/W

00b

GPIOO00 pulse width select:
00: 500us.

01: 1ms.

10: 20ms.

11: 100ms.

GPIOO0 Pulse Width Select

2 Reg

ister —|

ndex F7h

Bit Name

R/W

Default

Description

7-6 | GPIO07_PW_SEL

R/W

00b

GPIOO07 pulse width select:
00: 500us.

01: 1ms.

10: 20ms.

11: 100ms.

5-4 | GPIO06_PW_SEL

R/w

00b

GPIO06 pulse width select:
00: 500us.

01: 1ms.

10: 20ms.

11: 100ms.

GPIO05_PW_SEL

R/W

00b

GPIOO05 pulse width select:
00: 500us.

01: 1ms.

10: 20ms.

11: 100ms.

1-0 | GPIO04_PW_SEL

R/W

00b

GPIO04 pulse width select:
00: 500us.

01: 1ms.

10: 20ms.

11: 100ms.

GPIOO Interrupt Enable Register — Index F8h

Bit Name

R/W

Default

Description

7 | GPIOO7_INT_EN

R/W

Ob

: disable GPIOQ7 interrupt
: enable GPIOO07 interrupt

when GPIO07_INT_ST is set.

GPIO06_INT_EN

R/W

Ob

: disable GPIO06 interrupt
: enable GPIOO06 interrupt

when GPIO06_INT_ST is set.

GPIO05_INT_EN

R/W

Ob

: disable GPIOO05 interrupt
: enable GPIOO05 interrupt

when GPIO05_INT_ST is set.

GPI004_INT_EN

R/W

Ob

: disable GPIO04 interrupt
: enable GPI004 interrupt

when GPIO04_INT_ST is set.

GPIO03_INT_EN

R/W

Ob

: disable GPIOO03 interrupt
: enable GPIO03 interrupt

- O|= O|= 0O|= O|=~ O

when GPIO03_INT_ST is set.
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GPIO02_INT_EN

R/W

Ob

: disable GPI1O02 interrupt
: enable GPIO02 interrupt when GPIO02_INT_ST is set.

GPIO01_INT_EN

R/W

Ob

: disable GPIOO01 interrupt
: enable GPIO01 interrupt when GPIO01_INT_ST is set.

GPIO00_INT_EN

R/W

Ob

: disable GPIOO00 interrupt
: enable GPIOO00 interrupt when GPIO00_INT_ST is set.

- O|= O |= O

GPIOO Interrupt Status Register

— Index

F9h

Bit

Name

R/W

Default

Description

GPIO07_INT_ST

R/W

Ob

This bit only works when GPIOOQ7 is in input mode.
0: no change at GPIOOQ7 input.

1: change had occurred at GPIOO07 input.

Write “1” to this bit to clear.

GPIO06_INT_ST

R/W

Ob

This bit only works when GPIOO06 is in input mode.
0: no change at GPIO06 input.

1: change had occurred at GPIO06 input.

Write “1” to this bit to clear.

GPIO05_INT_ST

R/W

Ob

This bit only works when GPIOO05 is in input mode.
0: no change at GPIOO05 input.

1: change had occurred at GPIO05 input.

Write “1” to this bit to clear.

GPIO04_INT_ST

R/W

Ob

This bit only works when GPIO04 is in input mode.
0: no change at GPIO04 input.

1: change had occurred at GPIO04 input.

Write “1” to this bit to clear.

GPIO03_INT_ST

R/W

Ob

This bit only works when GPIOO03 is in input mode.
0: no change at GPIO03 input.

1: change had occurred at GPIO03 input.

Write “1” to this bit to clear.

GPIO02_INT_ST

R/W

Ob

This bit only works when GPIOO02 is in input mode.
0: no change at GPIO02 input.

1: change had occurred at GPIO02 input.

Write “1” to this bit to clear.

GPIOO01_INT_ST

R/W

Ob

This bit only works when GPIOO01 is in input mode.
0: no change at GPIO01 input.

1: change had occurred at GPIO01 input.

Write “1” to this bit to clear.

GPIO00_INT_ST

R/W

Ob

This bit only works when GPIOOQO is in input mode.
0: no change at GPIO0O input.

1: change had occurred at GPIOO00 input.

Write “1” to this bit to clear.

GPIO1 Output Enable Register

—Index EOh

Bit

Name

R/W

Default

Description

7

GPIO17_OE

R/W

0

0: GPIO17 is in input mode.
1: GPIO17 is in output mode.
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0: GPIO16 is in input mode.
6 GPIO16 OE |RW | o0 'S In input mode
1: GPIO16 is in output mode.
0: GPIO15 is in input mode.
5 GPIO15_OE R/W 0 GPIO15 !S !n nput mode
- 1: GPIO15 is in output mode.
0: GPIO14 is in input mode.
4 GPIO14_OE R/W 0 GPlo !S !n nput mode
- 1: GPIO14 is in output mode.
0: GPIO13 is in input mode.
3 GPIO13. OE |RW| o0 's1n InpLE foce
1: GPIO13 is in output mode.
0: GPIO12 is in input mode.
2 GPIO12 OE |RW | o0 'S 1n InpLE foce
1: GPIO12 is in output mode.
0: GPIO11 is in input mode.
1 GPIO11 OE |RW /| o0 'S In IPUtMode
1: GPIO11 is in output mode.
0: GPIO10 is in input mode.
0 GPIO10. OE |RW | o0 'S In IPULMode
1: GPIO10 is in output mode.
GPIO1 Output Data Register — Index E1lh
Bit Name R/W |Default Description
7 GPIO17 VAL RIW 1 0: GPIO17 outputs 0 when.in output mode.
- 1: GPIO17 outputs1 when in output mode.
6 GPIO16 VAL RIW 1 0: GPIO16 outputs 0 when.in output mode.
- 1: GPIO16 outputs1 when in output mode.
5 GPIO15_ VAL RIW 1 0: GPIO15 outputs 0 when ?n output mode.
1: GPIO15 outputs 1 when in output mode.
4 GPIO14_VAL RIW 1 0: GP1014 outputs 0 when ?n output mode.
1: GPIO14 outputs 1 when in output mode.
3 GPIO13_VAL RIW 1 0: GP1013 outputs 0 when ?n output mode.
1: GPIO13 outputs 1 when in output mode.
5 GPIO12_ VAL RIW 1 0: GP1012 outputs 0 when ?n output mode.
1: GPIO12 outputs 1 when in output mode.
: GPIOM1 hen i .
1 GPIO11 VAL RIW 1 0: GP1O11 outputs 0 when !n output mode
- 1: GPIO11 outputs 1 when in output mode.
: GPIO1 hen i .
0 GPIO10 VAL RIW 1 0: GP1010 outputs 0 when !n output mode
- 1: GPIO10 outputs 1 when in output mode.
GPIO1 Pin Status Register — Index E2h
Bit Name R/W |Default Description
7 GPIO17_IN R - The pin status of GPIO17.
6 GPIO16_IN R - The pin status of GPIO16.
5 GPIO15_IN R - The pin status of GPIO15.
4 GPIO14_IN R - The pin status of GPIO14.
3 GPIO13_IN R - The pin status of GPIO13.
2 GPIO12_IN R - The pin status of GPIO12.
1 GPIO11_IN R - The pin status of GPIO11.
0 GPIO10_IN R - The pin status of GPIO10.
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GPIO1 Drive Enable Register — Index E3h
Bit Name R/W |Default Description
: GPIO17 i ini .
- GPIO17 DRV EN | RMW 0 0: GPIO !s open dralr.1 in output mode
- - 1: GPIO17 is push pull in output mode.
:GPIO16 i ini .
6 GPIO16 DRV EN | RMW 0 0: GPIO16 !s open dralr.1 in output mode
- - 1: GPIO16 is push pull in output mode.
0: GPIO15 is open drain in output mode.
5 GPIO15_DRV_EN | R/W 0 . .
- - 1: GPIO15 is push pull in output mode.
0: GPIO14 is open drain in output mode.
4 GPIO14_DRV_EN | R/W 0 ) )
- - 1: GPIO14 is push pull in output mode.
3 GPIO13_DRV_EN | RIW 0 0: GPIO13 ?s open draih in output mode.
1: GPIO13 is push pull in output mode.
5 GPIO12 DRV_EN | RIW 0 0: GPIO12 ?s open draih in output mode.
1: GPIO12 is push pull in output mode.
1 GPIOT1_DRV_EN | RW 0 0: GPIO11 ?s open drair.1 in output mode.
1: GPIO11 is push pull in output mode.
0 GPIO10_DRV_EN | RIW 0 0: GPIO10 ?s open drair.1 in output mode.
1: GPIO10 is push pull in output mode.

LED S3 Mode Register — Index EFh

Bit Name R/W

Default

Description

LED_S3_MODE_EN | R/W

0

0: VSBLED_S3_MODE & VCCLED_S3_MODE are disabled.
1: VSBLED_S3_MODE & VCCLED_S3_MODE are enabled.

Reserved -

Reserved.

3-2 |VSBLED_S3_MODE | RIW

2’b00

VSBLED mode in S3 state.

00: VSBLED drives low.

01: VSBLED is tri-state.

10: VSBLED drives a 0.5HZ clock.

11: VSBLED drives a 1HZ clock.

(Clock output is inversed with VCCLED clock output).

1-0 |VCCLED_S3_MODE | R/W

2’'b00

VCCLED mode in S3 state.

00: VCCLED drives low.

01: VCCLED is tri-state.

10: VCCLED drives a 0.5HZ clock.

11: VCCLED drives a 1HZ clock.

(Clock output is inversed with VSBLED clock output).

GPIO2 Output Enable Register — Index DOh

Bit Name R/W |Default Description
0: GPIO27 is in input mode.

7 GPI1027_OE R/W 0 .

- 1: GPIO27 is in output mode.

0: GPIO26 is in input mode.

6 GPIO26 OE |RW | o0 'S 1n InpLE foce
1: GPIO26 is in output mode.
0: GPIO25 is in input mode.

5 GPIO25 OE |RW | o0 'S 1n InpLE foce

1: GPIO25 is in output mode.
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:GPIO24 isini .
4 GPIO24 OE  |Rw| o | GPlO24isininputmode
- 1: GPI0O24 is in output mode.
0: GPIO23 is in input mode.
3 GPI023_OE R/W 0
- 1: GPIO23 is in output mode.
0: GPIO22 is in input mode.
2 GPIO22_OE R/W 0 o
- 1: GPIO22 is in output mode.
0: GPIO21 is in input mode.
1 GPIO21 OE |RW | o0 's1n InpLE foce
1: GPIO21 is in output mode.
0: GPIO20 is in input mode.
0 GPIO20 OE |RW | o0 'S 1n InpLE foce
1: GPIO20 is in output mode.
GPIO2 Output Data Register — Index D1h
Bit Name R/W |Default Description
: GP1027 hen i .
- GPIO27 VAL RIW 1 0: GPI0O27 outputs 0 w en'ln output mode
- 1: GPIO27 outputs1 when in output mode.
: GP102 hen i .
6 GPIO26 VAL RIW 1 0: GP1026 outputs 0 w en'ln output mode
- 1: GP1026 outputs1 when in output mode.
5 GPIO25 VAL RIW 1 0: GPIO25 outputs 0 when ?n output mode.
- 1: GPIO25 outputs 1 when in output mode.
4 GPIO24 VAL RIW 1 0: GPIO24 outputs 0 when ?n output mode.
- 1: GPIO24 outputs 1 when in output mode.
3 GPI023_VAL RIW 1 0: GPIO23 outputs 0 when ?n output mode.
1: GPIO23 outputs 1 when in output mode.
5 GPI022 VAL RIW 1 0: GP1022 outputs 0 when ?n output mode.
1: GP1022 outputs 1 when in output mode.
1 GPIO21_ VAL RIW 1 0: GP1021 outputs 0 when ?n output mode.
1: GPIO21 outputs 1 when in output mode.
0 GPI020_VAL RIW 1 0: GPIO20 outputs 0 when ?n output mode.
1: GPIO20 outputs 1 when in output mode.
GPIO2 Pin Status Register — Index D2h
Bit Name R/W |Default Description
7 GPIO27_IN R - The pin status of RSMRST#/GPI027.
6 GPIO26_IN R - The pin status of PWOK/GPI1026.
5 GPIO25_IN R - The pin status of PS_ON#/GP1025.
4 GPIO24_IN R - The pin status of S3#/GP1024.
3 GPIO23_IN R - The pin status of PWSOUT#/GPI023.
2 GPIO22_IN R - The pin status of PWSIN#/GPI1022.
1 GPIO21_IN R - The pin status of ATXPG_IN#/GPIO21.
0 GPIO20_IN R - The pin status of ALERT#/GPIO20.
GPIO2 Drive Enable Register — Index D3h
Bit Name R/W |Default Description
7 GPIO27 DRV_EN | RIW 0 0: GP1027 ?s open draih in output mode.
1: GPI027 is push pull in output mode.
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: GPIO26 i ini .
6 GPIO26 DRV EN | RMW 0 0: GP1026 !s open dralr.1 in output mode
- - 1: GPI026 is push pull in output mode.
0: GPIO25 is open drain in output mode.
5 GPIO25 DRV_EN | R/W 0 . .
- - 1: GPIO25 is push pull in output mode.
0: GPIO24 is open drain in output mode.
4 GPIO24_DRV_EN | RIW 0 ) )
- - 1: GP1024 is push pull in output mode.
3 GPI023 DRV _EN | RIW 0 0: GP1023 ?s open draih in output mode.
1: GPIO23 is push pull in output mode.
5 GPIO22 DRV_EN | RIW 0 0: GP1022 ?s open draih in output mode.
1: GPIO22 is push pull in output mode.
1 GPIO21 DRV_EN | RIW 0 0: GP1021 ?s open drair.1 in output mode.
1: GPIO21 is push pull in output mode.
0 GPI020 DRV_EN | RIW 0 0: GP1020 ?s open drair.1 in output mode.
1: GPIO20 is push pull in output mode.
GPIO3 Output Enable Register — Index COh
Bit Name R/W |Default Description
0: GPIO37 is input.
7 GPIO37_OE R/W 0
- 1: GPIO37 is output.
6 GPIO36 OF RIW 0 0: GPIO36 is input.
- 1: GPIO36 is output.
0: GPIO35 is input.
5 GPIO35 OE |RW | o0 'S Inpu
1: GPIO35 is output.
0: GPIO34 is input.
4 GPIO34 OE |RW | o0 'S Inpu
1: GPIO34 is output.
0: GPIO33 is input.
3 GPIO33 OE |RW | o0 'S npuy
1: GPIO33 is output.
0: GPIO32 is input.
2 GPIO32 OE |RW | o0 'S npuy
1: GPIO32 is output.
:GPIO31 is i .
1 GPIO31 OE |Rw| o [0CPIO3Tisinput
- 1: GPIO31 is output.
0: GPIO30 is input.
0 GPIO30 OE  |RW | 0 'S 1npu
1: GPIO30 is output.
GPIO3 Output Data Register — Index C1h
Bit Name R/W |Default Description
7 GPIO37_DATA R/W 1 GPIO37 output data in output mode.
6 GPI1036_DATA R/W 1 GPIO36 output data in output mode.
5 GPIO35_DATA R/W 1 GPIO35 output data in output mode.
4 GPI034_DATA R/W 1 GPI0O34 output data in output mode.
3 GPIO33_DATA R/W 1 GPIO33 output data in output mode.
2 GPIO32_DATA R/W 1 GPIO32 output data in output mode.
1 GPIO31_DATA R/W 1 GPIO31 output data in output mode.
0 GPIO30_DATA R/W 1 GPIO30 output data in output mode.
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GPIO3 Pin Status Register — Index C2h
Bit Name R/W |Default Description
7 GPIO37_ST R 1 GPIO37 pin status.
6 GPIO36_ST R 1 GPIO36 pin status.
5 GPIO35_ST R 1 GPIO35 pin status.
4 GPIO34_ST R 1 GPIO34 pin status.
3 GPIO33_ST R 1 GPIO33 pin status.
2 GPI032_ST R 1 GPIO32 pin status.
1 GPIO31_ST R 1 GPIO31 pin status.
0 GPIO30_ST R 1 GPIO30 pin status.
GPIO3 Drive Enable Register — Index C3h
Bit Name R/W |Default Description
GPIO37 Drive Enable.
7 GPIO37_DRV_EN | R/W 0 |0: GPIO37 is open drain.
1: GPIO37 is push pull.
GPIO36 Drive Enable.
6 GPIO36_DRV_EN | R/W 0 0: GPIO36 is open drain.
1: GPIO36 is push pull.
GPIO35 Drive Enable.
5 GPIO35_DRV_EN | R/w 0 0: GPIO35 is open drain.
1: GPIO35 is push pull.
GPI1034 Drive Enable.
4 GPIO34_DRV_EN | R/W 0 0: GPIO34 is open drain.
1: GPIO34 is push pull.
GPIO33 Drive Enable.
3 GPIO33 DRV_EN | R/W 0 0: GPIO33 is open drain.
1: GPIO33 is push pull.
GPIO32 Drive Enable.
2 GPIO32_DRV_EN | R/W 0 |0: GPIO32 is open drain.
1: GPI032 is push pull.
GPIO31 Drive Enable.
1 GPIO31_DRV_EN | R/W 0 |0: GPIO31 is open drain.
1: GPIO31 is push pull.
GPIO30 Drive Enable.
0 GPIO30_DRV_EN | R/W 0 |0: GPIO30 is open drain.
1: GPIO30 is push pull.
GPIO4 Output Enable Register — Index BOh
Bit Name R/W |Default Description
Il LR
o | omosoe RwW| o 1l e o
s | emosor Jaw| o foomosren
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:GPlO44 is i .
4 GPIO4s OE | Rw | o [0CPIO44isinput
- 1: GP10O44 is output.
0: GPIO43 is input.
3 GPIO43_OE R/W 0
- 1: GP1043 is output.
0: GPIO42 is input.
2 GPI042_OE R/W 0
- 1: GP1042 is output.
0: GPIO41 is input.
1 GPIO41 OE |RW | o0 's Inpu
1: GPIO41 is output.
0: GPIOA40 is input.
0 GPIO40 OE |RW | o0 'S Inpu
1: GPIOA40 is output.
GPIO4 Output Data Register — Index B1lh
Bit Name R/W |Default Description
7 GPI1047_DATA R/W 1 GPI047 output data in output mode.
6 GPIO46_DATA R/W 1 GPI046 output data in output mode.
5 GPI1045_DATA R/W 1 GPI045 output data in output mode.
4 GP1044_DATA R/W 1 GP1044 output data in output mode.
3 GPIO43_DATA R/W 1 GPI043 output data in output mode.
2 GP1042_DATA R/W 1 GPI042 output data in output mode.
1 GPIO41_DATA R/W 1 GPI041 output data in output mode.
0 GPIO40_DATA R/W 1 GPI040 output data in output mode.
GPIO4 Pin Status Register — Index B2h
Bit Name R/W |Default Description
7 GPIO47_ST R 1 GPIOA47 pin status.
6 GPlO46_ST R 1 GPI0O46 pin status.
5 GPIO45_ST R 1 GPI045 pin status.
4 GPIO44_ST R 1 GPI1044 pin status.
3 GPI0O43_ST R 1 GPIO43 pin status.
2 GPIO42_ST R 1 GPI042 pin status.
1 GPIO41_ST R 1 GPI041 pin status.
0 GPI040_ST R 1 GPI040 pin status.
GPIO4 Drive Enable Register — Index B3h
Bit Name R/W |Default Description
GPI047 Drive Enable.
7 GPIO47_DRV_EN | R/W 0 0: GPIO47 is open drain.
1: GPIOA47 is push pull.
GPI1046 Drive Enable.
6 GPIO46_DRV_EN | R/W 0 0: GPIO46 is open drain.
1: GPIO46 is push pull.
GPI1045 Drive Enable.
5 GPIO45 DRV_EN | Riw 0 0: GPIO45 is open drain.
1: GPI0O45 is push pull.
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GP1044 Drive Enable.
4 GPIO44_DRV_EN | R/W 0 0: GP1044 is open drain.
1: GP1044 is push pull.
GPI0O43 Drive Enable.
3 GPIO43_DRV_EN | R/W 0 0: GPI043 is open drain.
1: GPIO43 is push pull.
GPI042 Drive Enable.
2 GPIO42 DRV_EN | R/W 0 0: GPI042 is open drain.
1: GPIOA42 is push pull.
GPI1041 Drive Enable.
1 GPIO41_DRV_EN | R/W 0 0: GPI0O41 is open drain.
1: GPIO41 is push pull.
GPI040 Drive Enable.
0 GPIO40_DRV_EN | R/W 0 0: GPIO40 is open drain.
1: GP1040 is push pull.
GPIO5 Output Enable Register — Index AOh
Bit Name R/W |Default Description
0: GPIO57 is input.
7 GPIO57 OE |RW | o0 'S npuy
1: GPIO57 is output.
0: GPIO56 is input.
6 GPIOS6_ OE |RW | o0 'S npuy
1: GPIO56 is output.
0: GPIO55 is input.
5 GPIOS5 OE |RW | o0 'S 1npu
1: GPIO55 is output.
:GPIO54 is i .
4 GPIOs4 OE  |Rw | o [|CPIOS4isinput
- 1: GPIO54 is output.
0: GPIO53 is input.
3 GPIO53_OE R/W 0
- 1: GPIO53 is output.
0: GPIO52 is input.
2 GPIO52_OE R/W 0
- 1: GPIO52 is output.
0: GPIO51 is input.
1 GPIOS1 OE |RW | o0 'S Inpu
1: GPIO51 is output.
0: GPIO50 is input.
0 GPIOS0_ OE |RW | o0 'S Inpu
1: GPIOS50 is output.
GPIO5 Output Data Register — Index Alh
Bit Name R/W |Default Description
7 GPIO57_DATA R/W 1 GPIO57 output data in output mode.
6 GPIO56_DATA R/W 1 GPIO56 output data in output mode.
5 GPIO55_DATA R/W 1 GPIO55 output data in output mode.
4 GPI0O54_DATA R/W 1 GPI0O54 output data in output mode.
3 GPIO53_DATA R/W 1 GPIO53 output data in output mode.
2 GPI052_DATA R/W 1 GPIO52 output data in output mode.
1 GPIO51_DATA R/W 1 GPIO51 output data in output mode.
0 GPIO50_DATA R/W 1 GPIO50 output data in output mode.
99 May, 2010

V0.28P






&2 Fintek

Feature Integration Technology Inc.

F81865
GPIO5 Pin Status Register — Index A2h
Bit Name R/W |Default Description
7 GPIO57_ST R 1 GPIO57 pin status.
6 GPIO56_ST R 1 GPIO56 pin status.
5 GPIO55_ST R 1 GPIO55 pin status.
4 GPIO54_ST R 1 GPI0O54 pin status.
3 GPIO53_ST R 1 GPIO53 pin status.
2 GPIO52_ST R 1 GPIO52 pin status.
1 GPIO51_ST R 1 GPIO51 pin status.
0 GPIO50_ST R 1 GPIO50 pin status.
GPIO5 Drive Enable Register — Index A3h
Bit Name R/W |Default Description
GPIO57 Drive Enable.
7 GPIO57_DRV_EN | R/W 0 |0: GPIO57 is open drain.
1: GPIO57 is push pull.
GPIO56 Drive Enable.
6 GPIO56_DRV_EN | R/W 0 0: GPIO56 is open drain.
1: GPIO56 is push pull.
GPIO55 Drive Enable.
5 GPIO55 DRV_EN | R/w 0 0: GPIO55 is open drain.
1: GPIO55 is push pull.
GPI054 Drive Enable.
4 GPIO54 DRV_EN | R/W 0 0: GPIO54 is open drain.
1: GPIO54 is push pull.
GPIO53 Drive Enable.
3 GPIO53_DRV_EN | R/W 0 [0: GPIO53 is open drain.
1: GPIOS53 is push pull.
GPI052 Drive Enable.
2 GPIO52_DRV_EN | R/W 0 |0: GPIO52 is open drain.
1: GPIO52 is push pull.
GPIO51 Drive Enable.
1 GPIO51_DRV_EN | R/W 0 |0: GPIO51 is open drain.
1: GPIO51 is push pull.
GPIO50 Drive Enable.
0 GPIO50_DRV_EN | R/W 0 |0: GPIO50 is open drain.
1: GPIO50 is push pull.
GPIO6 Output Enable Register — Index 90h
Bit Name R/W |Default Description
7-5 Reserved - - Reserved.
I
3 | oPosaOE [RW| 0 |Chcl
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2 | oPosOE RW| O |Cnel
1 GPIO61 OE RIW 0 0: GPIO61 is input.
- 1: GPIO61 is output.
0: GPIOG60 is input.
0 GPIO60_OE RIW 0 1: GPIO60 is ouptput.
GPIO6 Output Data Register — Index 91h
Bit Name R/W |Default Description
7-5 Reserved - - Reserved.
4 GP1064_DATA R/W 1 GPI1064 output data in output mode.
3 GPI063_DATA R/W 1 GPI063 output data in output mode.
2 GP1062_DATA R/W 1 GPI062 output data in output mode.
1 GPIO61_DATA R/W 1 GPIO61 output data in output mode.
0 GPI060_DATA R/W 1 GPIO60 output data in output mode.
GPIO6 Pin Status Register — Index 92h
Bit Name R/W |Default Description
7-5 Reserved - - Reserved.
4 GPIO64_ST R 1 GPIl0O64 pin status.
3 GPIO63_ST R 1 GPIO63 pin status.
2 GPIO62_ST R 1 GPIO62 pin status.
1 GPIO61_ST R 1 GPIO61 pin status.
0 GPIO60_ST R 1 GPIO60 pin status.
GPIO6 Drive Enable Register — Index 93h
Bit Name R/W |Default Description
7-5 Reserved - - Reserved.
GPI064 Drive Enable.
4 GPIO64_DRV_EN | R/W 0 0: GPIO64 is open drain.
1: GPIO64 is push pull.
GPIO63 Drive Enable.
3 GPIO63_DRV_EN | R/W 0 0: GPIO63 is open drain.
1: GPIO63 is push pull.
GPIO62 Drive Enable.
2 GPIO62_DRV_EN | R/W 0 0: GPIO62 is open drain.
1: GPIO62 is push pull.
GPI061 Drive Enable.
1 GPIO61_DRV_EN | R/W 0 0: GPIO61 is open drain.
1: GPIO61 is push pull.
GPIO60 Drive Enable.
0 GPIO60_DRV_EN | R/W 0 |0: GPIO60 is open drain.
1: GPIO60 is push pull.
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8.7 WDT Registers (CR07)
WDT Device Base Address Enable Register — Index 30h
Bit Name R/W |Default Description
7-1 Reserved - 0 Reserved
0 WDT_EN RIW 0 0: disable WDT base address.
1: enable WDT base address.
Base Address High Register — Index 60h
Bit Name R/W |Default Description
7-0 BASE_ADDR_HI [ R/W | 00h |The MSB of WDT base address.
Base Address Low Register — Index 61h
Bit Name R/W |Default Description
7-0 | BASE_ADDR_LO | R/W | 00h |The LSB of WDT base address.
Watchdog Control Configuration Register 1 — Index F5h
Bit Name R/W |Default Description
7 Reserved R 0 |Reserved
6 WDTMOUT_STS | RW 0 I;l(\;v:rtciihttiog' timeout event occurs, this bit will be set to 1. Write a 1 to this bit will
WD_EN R/W 0 If this bit is set to 1, the counting of watchdog time is enabled.
WD_PULSE R/W Select output mode (0: level, 1: pulse) of RSTOUT# by setting this bit.
WD_UNIT R/W 0 Select time unit (0: 1sec, 1: 60 sec) of watchdog timer by setting this bit.
2 WD_HACTIVE RIW 0 S:_led output polarity of RSTOUT# (1: high active, 0: low active) by setting this
Select output pulse width of RSTOUT#
1-0 WD_PSWIDTH R/W 0 0:1ms 1:25ms
2:125 ms 3: 5 sec
Watchdog Timer Configuration Register 2—Index F6h
Bit Name R/W |Default Description
7-0 WD_TIME R/W 0 Time of watchdog timer (0~255)
Watchdog PME Enable Configuration Register 2— Index FAh
Bit Name R/W |Default Description
The PME Status.
7 WDT_PME R - This bit will set when WDT_PME_EN is set and the watchdog timer is 1 unit
before time out (or time out).
o | worpween || o [zl e e
5-1 Reserved - - [Reserved.
0: disable Watchdog time out output via WDTRST#.
0 WDOUT_EN RIW 0 1: enable Watchdog time out outr?ut via WDTRST:
8.8 SPI Registers (CR08)
SPI Control Register — Index FOh
Bit Name R/W |Default Description
7-6 Reserved - - Reserved.
5 SPTIE R/W 0 SPI interrupt enable. Set to 1, SPIE enabled, set to 0 SPIE disabled.
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Master mode select. Set to 1, SPI function is master mode; set to 0 is disable

4 MSTR RIW ! SPI function
Clock polarity this bit selects inverted or non-inverted SPI clock. Set to 1, active

3 CPOL R/W 0 low clock selected; SCK idles high. Set to 0, active high clock selected; SCK
idles low.
Clock phase. This bit is used to shift the SCK serial clock. Set to 1, the first

2 CPHA R/W 0 SCK edge is issued at the beginning of the transfer operation. Set to 0, the first
SCK edge is issued one-half cycle into the transfer operation.

1 Reserved - 0 Reserved

I L I T e

Reserved — Index F1h

Bit Name R/W |Default Description

7-0 Reserved - - Reserved

SP| Baud Rate Divisor Register — Index F2h

Bit Name R/W |Default Description

7-3 Reserved - 1 Reserved

2.0 Baud_val RIW 1 I;;Sudrf\?stfr1 )decides to SCK frequency. Baud rate divisor equation is 2/

SPI Status Register — Index F3h

Bit Name R/W |Default Description
SPI interrupt status. When SPI is transferred or received data from device

7 SPIE RIW 0 finish, this l?it will be set. Writz 1 to clear this bit.

6-4 Reserved R/W - Reserved.

3 SPTEF R 0 SPI operation status. When SPI is transferred or received data from device,
this bit will be set 1, Clear by SPI operation finish.

2-0 Reserved - - Reserved

SPI High Byte Data Register — Index F4h

Bit Name R/W |Default Description

7.0 H_DATA R 0 When SPI is received 16 bits data from device. This register saves high byte

data.

SPI command data Register — Index F5h

Bit Name R/W |Default Description
7-0 CMD_DATA R/W 0 This register provides command value for flash command.
SPI chip select Register — Index F6h

Bit Name R/W |Default Description
7-2 Reserved - - Reserved

1 CS1 R/W Chip select 1. To select device 1

0 CS0 R/W Chip select 0. To select device 0
SPI memory mapping Register — Index F7h

Bit Name R/W |Default Description
7-3 Reserved - 0 Reserved
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2-0

Mem_map

R/W -

This register decides memory size.
3'b000: 512k bit.

3'b001: 1024k bit.

3'b100: 2048k bit.

3'b011: 4096k bit.

3’b100: 8092k bit.

SPI| operate Register — Index F8h
Bit Name R/W |Default Description
This bit decide flash continuous programming mode. Set to 1, if programming
7 TYPE R/W 0 continuous mode is same as the SST flash. Set to 0 if programming continuous
mode is same as the ATMEL flash
6 10 SPI RIW 0 This bllt cc?n.trol SPI function transfer 8 bit command to device. Clear 0 by
- operation finish.
5 RDSR RIW 0 'I.'hlls bit control SPI function read status from to device. Clear 0 by operation
finish.
WRSR R/W This bit control SPI function write status to device. Clear 0 by operation finish.
SECTOR_ERASE | R/W This bit control SPI function sector erase device. Clear 0 by operation finish.
READ_ID R/W This bit control SPI function read id from device. Clear 0 by operation finish.
1 PROG RIW 0 This bit contrql SPI function program data to device or §et tF) .1 when memory|
cycle for LPC interface program flash. Clear 0 by operation finish.
0 READ RIW 0 This bit control SPI function read data from device or set to 1 when memory|

cycle for LPC interface read flash. Clear 0 by operation finish.

SPI Low Byte Data Register — Index FAh

Bit Name R/W |Default Description

70 L_DATA R 0 When SPI is received 16 bits or 8 bits data from device. This register saves low|
byte data.

SPI address high byte Register — Index FBh

Bit Name R/W |Default Description

70 Addr_H_byte RIW 0 This register provides high byte address for sector erase, program, read

operation.

SPI address medium byte

Register — Index FCh

Bit

Name

R/W | Default

Description

7-0

Addr_M_byte

R/W 0

This register provides medium byte address for sector erase, program, read
operation.

SPI address low byte Reg

ister — Index FDh

Bit Name R/W |Default Description

7.0 Addr_L_byte RIW 0 Zsza:;g::ster provides low byte address for sector erase, program, read
SPI program byte Register — Index FEh

Bit Name R/W |Default Description

7-0 PORG_BYTE R/W 0 This register provides number to program flash for continuous mode.

SPI write data Register — Index FFh

Bit Name R/W |Default Description

7-0 WR_dat R/W 0 This register provides data to write flash for program, write status function.
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8.9 PME and ACPI Registers (CROA)
Device Enable Register — Index 30h
Bit Name R/W | Default Description
7-1 Reserved - - Reserved
0 PME_EN RIW 0 0: disable PME.
1: enable PME.
PME Event Enable 1 Register — Index FOh
Bit Name R/W |Default Description
7 Reserved - - Reserved
Watchdog PME event enable.
6 WDT_PME_EN R/W 0 0: disable watchdog PME event.
1: enable watchdog PME event.
GPIO PME event enable.
5 GP_PME_EN R/W 0 0: disable GPIO PME event.
1: enable GPIO PME event.
Mouse PME event enable.
4 MO_PME_EN R/W 0 0: disable mouse PME event.
1: enable mouse PME event.
Keyboard PME event enable.
3 KB_PME_EN R/W 0 0: disable keyboard PME event.
1: enable keyboard PME event.
Hardware monitor PME event enable.
2 HM_PME_EN R/W 0 0: disable hardware monitor PME event.
1: enable hardware monitor PME event.
Parallel port PME event enable.
1 PRT_PME_EN R/W 0 0: disable parallel port PME event.
1: enable parallel port PME event.
FDC PME event enable.
0 FDC_PME_EN R/W 0 0: disable FDC PME event.
1: enable FDC PME event.
PME Event Enable 2 Register — Index F1h
Bit Name R/W |Default Description
7-6 Reserved - - Reserved
UART 6 PME event enable.
5 UR6_PME_EN R/W 0 0: disable UART 6 PME event.
1: enable UART 6 PME event.
UART 5 PME event enable.
4 UR5_PME_EN R/W 0 0: disable UART 5 PME event.
1: enable UART 5 PME event.
UART 4 PME event enable.
3 UR4_PME_EN R/W 0 0: disable UART 4 PME event.
1: enable UART 4 PME event.
UART 3 PME event enable.
2 UR3_PME_EN R/W 0 0: disable UART 3 PME event.
1: enable UART 3 PME event.
105 May, 2010

V0.28P






&% Fintek

Feature Integration Technology Inc.

F81865

UR2_PME_EN

R/W

UART 2 PME event enable.
0: disable UART 2 PME event.
1: enable UART 2 PME event.

UR1_PME_EN

R/W

UART 1 PME event enable.
0: disable UART 1 PME event.
1: enable UART 1 PME event.

PME

Event Status 1 Register —

Index F2

Bit

Name

R/W

Default

Description

Reserved

Reserved

WDT_PME_ST

R/W

Watchdog PME event status.
0: Watchdog has no PME event.

1: Watchdog has a PME event to assert. Write 1 to clear to be ready for next
PME event.

GP_PME_ST

R/W

GPIO PME event status.
0: GPIO has no PME event.

1: GPIO has a PME event to assert. Write 1 to clear to be ready for next PME
event.

MO_PME_ST

R/W

Mouse PME event status.
0: Mouse has no PME event.

1: Mouse has a PME event to assert. Write 1 to clear to be ready for next PME
event.

KB_PME_ST

R/W

Keyboard PME event status.
0: Keyboard has no PME event.

1: Keyboard has a PME event to assert. Write 1 to clear to be ready for next
PME event.

HM_PME_ST

R/W

Hardware monitor PME event status.
0: Hardware monitor has no PME event.

1: Hardware monitor has a PME event to assert. Write 1 to clear to be ready for|
next PME event.

PRT_PME_ST

R/W

Parallel port PME event status.
0: Parallel port has no PME event.

1: Parallel port has a PME event to assert. Write 1 to clear to be ready for next
PME event.

FDC_PME_ST

R/W

FDC PME event status.
0: FDC has no PME event.

1: FDC has a PME event to assert. Write 1 to clear to be ready for next PME
event.

PME

Event Status 1 Register —

Index F3

h

Bit

Name

R/W

Default

Description

7-6

Reserved

Reserved

UR6_PME_ST

R/W

UART 6 PME event status.
0: UART 6 has no PME event.

1: UART 6 has a PME event to assert. Write 1 to clear to be ready for next
PME event.

UR5_PME_ST

R/W

UART 5 PME event status.
0: UART 5 has no PME event.
1: UART 5 has a PME event to assert. Write 1 to clear to be ready for next

PME event.
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UART 4 PME event status.
3 UR4_PME_ST RIW i 0: UART 4 has no PME event.
1: UART 4 has a PME event to assert. Write 1 to clear to be ready for next
PME event.
UART 3 PME event status.
2 UR3_PME_ST RIW i 0: UART 3 has no PME event.
1: UART 3 has a PME event to assert. Write 1 to clear to be ready for next
PME event.
UART 2 PME event status.
1 UR2_PME_ST RIW i 0: UART 2 has no PME event.
1: UART 2 has a PME event to assert. Write 1 to clear to be ready for next
PME event.
UART 1 PME event status.
0 UR1_PME_ST RIW i 0: UART 1 has no PME event.
1: UART 1 has a PME event to assert. Write 1 to clear to be ready for next
PME event.
ACPI Control Register — Index F4h
Bit Name R/W |Default Description
7 Ts3 RIW 0 KBC S3 test mode reqister. (Fintek only)
Set one to force KBC into S3 state.
0: disable SPI time out reset via PWROK.
6 SPI_RST_EN R/W 0 . .
1: enable SPI time out reset via PWROK.
KEY_SEL_ADD R/W See KEY_SEL for detail.
EN_KBWAKEUP | R/W 0 Set one to enable keyboard wakeup event asserted via PWSOUT#.
EN_MOWAKEUP | RIW Set one to enable mouse wakeup event asserted via PWSOUT#.
The ACPI Control the PSON_N to the following stages
00 : keep last state
2-1 PWRCTRL R/W 11 01 :Bypass mode (Always on without PSOUT#)
10 : Always on
11: Always off
When VSB 3V comes, it will set to 1 (default).
0 VSB_PWR_LOSS | R/IW 0 . .
Then write 1 to clear it.
ACPI Control Register — Index F5h
Bit Name R/W |Default Description
7 SOFT_RST_ACPI | R'W 0 Software Reset to ACPI (auto clear after reset)
PWROK additional delay.
00: Oms
6-5 PWROK_DELAY | R/W 00 [01: 100ms.
10: 200ms.
11: 400ms.
The PWROK delay timing from VDD3VOK by followed setting
00 : 100ms
4-3 DELAY R/W 11 |01:200ms
10 : 300ms
11 : 400ms
2 VINDB_EN R/W 1 Enable the PCIRSTIN_N and ATXPWGD de-bounce.
1-0 Reserved - - Reserved
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ACPI Control Register — Index F6h
Bit Name R/W |Default Description
0: The S3 state for KBC is controlled by VDD3VOK.
7 S3_SEL R/W 0 , ,
1: The S3 state for KBC is force to 1 or inverted of S3# select by TS3.
6-5 Reserved - - Reserved.
PSON# delay enable.

4 PSON_DEL_ EN |RW | 0

0: PSON# is the invert of S3#.

1: PSON# will delay 4 seconds to turn on after last turn off.

3-2 Reserved - -

Reserved

1 BYPASS_DB_ACPI | R/W

Disable all the de-bounce circuit.

0 | TESTPWREN |[RW/| 0

For testing only.

8.10 RTC Registers (CROB)

Device Enable Register — Index 30h

Bit Name R/W |Default Description
7-1 Reserved - - Reserved
o | RmoEN JRw| 0 [ UG ammeee
Base Address High Register — Index 60h
Bit Name R/W |Default Description

7-0 BASE_ADDR_HI | R/W | 00h

The MSB of RTC 1/O port address.

Base Address Low Register —Index 61h

Bit Name R/W | Default

Description

7-0 | BASE_ADDR_LO | R/W | 60h

The LSB of RTC /O port address.

KB IRQ Channel Select Register — Index 70h

Bit Name R/W |Default Description
7-4 Reserved - - Reserved.
3-0 SELRTCIRQ R/W Oh |Select the IRQ channel for RTC interrupt.

8.11 UART1 Registers (CR10)

UART 1 Device Enable Register — Index 30h

Bit Name R/W |Default Description
7-1 Reserved - - Reserved

T I el
Base Address High Register — Index 60h

Bit Name R/W |Default Description

7-0 BASE_ADDR_HI [ R/W | 03h

The MSB of UART 1 base address.

Base Address Low Register —Index 61h

Bit Name R/W | Default

Description

7-0 |BASE_ADDR_LO R/W | F8h

The LSB of UART 1 base address.
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IRQ Channel Select Register — Index 70h
Bit Name R/W |Default Description
7-4 |Reserved - - Reserved.
3-0 [SELUR1IRQ R/W 4h  [Select the IRQ channel for UART 1.
IRQ Share Register — Index FOh
Bit Name R/W |Default Description
0: normal UART function
7 UR1_9BIT_MODE | R/W 0 1: enable 9-bit mode (multi-drop mode).
In the 9-bit mode, the parity bit becomes the address/data bit.
This bit works only in 9-bit mode.
0: the SM2 bit will be cleared by host, so that data could be received.
6 UR1_AUTO_ADDR | R/IW 0 1: the SM2 bit will be cleared by hardware according to the sent address and
the given address (or broadcast address derived by SADDR_UR1 and
SADEN_URT1)
5 UR1_RS485_INV | RIW 0 Invert RTS# if UR1_RS485_EN is set.
0: RS232 driver.
4 UR1_RS485 EN | RIW 0  [1: RS485 driver. Auto drive RTS# high when transmitting data, otherwise
is kept low.
3-2 Reserved - - Reserved.
0 : PCI IRQ sharing mode.
1 UR1IRQ_MODE R/W 0 1: ISAIRQ sharing mode.
This bit is effective in IRQ sharing mode.
0 : IRQ is not sharing with other device.
0 URTIRQ_SHARE | RIW 0 1:IRQ is sharing with other device.
Clock Register — Index F2h
Bit Name R/W |Default Description
7-2 Reserved - - Reserved.
Select the clock source for UART1.
00: 1.8432MHz.
1-0 UR1_CLK_SEL R/W | 00b |01: 18.432MHz.
10: 24MHz.
11: 14.769MHz.

9bit-mode Slave Address Register — Index F4h

Bit Name R/W |Default Description
This byte accompanying with SADEN_UR1 will determine the given address
and broadcast address in 9-bit mode. The UART will response to both given
and broadcast address.
Follow the description to determine the given address and broadcast address:
1. given address: If bit n of SADEN_UR1 is “0”, then the corresponding bit of|
SADDR_UR1 is don’t care.
2. broadcast address: If bit n of ORed SADDR_UR1 and SADEN_UR1 is “0”,
-0 SADDR_UR1 RAW | 00h don’t care that bit. The remaining bit which is “1” is compared to the
received address.
Ex.
SADDR_UR1 0101_1100b
SADEN_UR1 1111_1001b
Given Address 0101_1xx0b
Broadcast Address 1111_11x1b
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9bit-mode Slave Address Mask Register — Index F5h
Bit Name R/W | Default Description
This byte accompanying with SADDR_UR1 will determine the given address
and broadcast address in 9-bit mode. The UART_UR1 will response to both
given and broadcast address.
Follow the description to determine the given address and broadcast address:
3. given address: If bit n of SADEN_UR1 is “0”, then the corresponding bit of
SADDR_UR1 is don’t care.
) 4. broadcast address: If bit n of ORed SADDR_UR1 and SADEN_UR1 is “0”,
70 SADEN_UR1 RAW | 00h don’t care that bit. The remaining bit which is “1” is compared to the
received address.
Ex.
SADDR_UR1 0101_1100b
SADEN_UR1 1111_1001b
Given Address 0101_1xx0b
Broadcast Address 1111_11x1b

8.12 UART2 Registers (CR11)

UART 2 Device Enable Register — Index 30h

Bit Name R/W |Default Description
7-1 Reserved - - Reserved
o | ureen [Rw) 1 Ol et
Base Address High Register — Index 60h
Bit Name R/W |Default Description
7-0 BASE_ADDR_HI [ R/W | 02h |The MSB of UART 2 base address.
Base Address Low Register — Index 61h
Bit Name R/W |Default Description
7-1 BASE_ADDR_LO | R/W | F8h |The LSB of UART 2 base address.
IRQ Channel Select Register — Index 70h
Bit Name R/W |Default Description
7-4 Reserved - - Reserved.
3-0 SELUR12RQ R/W 3h [Select the IRQ channel for UART 2.
IRQ Share Register — Index FOh
Bit Name R/W |Default Description
0: normal UART function
7 UR2_9BIT_MODE | R/W 0 1: enable 9-bit mode (multi-drop mode).
In the 9-bit mode, the parity bit becomes the address/data bit.
This bit works only in 9-bit mode.
0: the SM2 bit will be cleared by host, so that data could be received.
6 UR2_AUTO_ADDR | R/IW 0 1: the SM2 bit will be cleared by hardware according to the sent address and
the given address (or broadcast address derived by SADDR_UR2 and
SADEN_UR2)
5 UR2_RS485_INV | R/W 0 |Invert RTS# if UR2_RS485 EN is set.
0: RS232 driver.
4 UR2_RS485_EN | R/W 0  |1: RS485 driver. Auto drive RTS# high when transmitting data, otherwise
is kept low.
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3-2 Reserved - - Reserved.
0 : PCI IRQ sharing mode.
1 UR2IRQ_MODE R/W 0 1: ISAIRQ sharing mode.
This bit is effective in IRQ sharing mode.
0 : IRQ is not sharing with other device.
0 UR2IRQ_SHARE | RIW 0 1: IRQ is sharing with other device.
Clock Register — Index F2h
Bit Name R/W |Default Description
7-2 Reserved - - Reserved.
Select the clock source for UART2.
00: 1.8432MHz.
1-0 UR2_CLK_SEL R/W | 00b [01:18.432MHz.
10: 24MHz.
11: 14.769MHz.
9bit-mode Slave Address Register — Index F4h
Bit Name R/W |Default Description
This byte accompanying with SADEN_UR2 will determine the given address
and broadcast address in 9-bit mode. The UART will response to both given
and broadcast address.
Follow the description to determine the given address and broadcast address:
5. given address: If bit n of SADEN_URZ2 is “0”, then the corresponding bit of
SADDR_UR2 is don’t care.
6. broadcast address: If bit n of ORed SADDR_UR2 and SADEN_UR2 is “0”,
-0 SADDR_UR2 RAW | 00h don’t care that bit. The remaining bit which is “1” is compared to the
received address.
Ex.
SADDR_UR2 0101_1100b
SADEN_UR2 1111_1001b
Given Address 0101_1xx0b
Broadcast Address 1111_11x1b
9bit-mode Slave Address Mask Register — Index F5h
Bit Name R/W |Default Description
This byte accompanying with SADDR_UR2 will determine the given address
and broadcast address in 9-bit mode. The UART_UR2 will response to both
given and broadcast address.
Follow the description to determine the given address and broadcast address:
7. given address: If bit n of SADEN_URZ2 is “0”, then the corresponding bit of
SADDR_UR2 is don’t care.
8. broadcast address: If bit n of ORed SADDR_UR2 and SADEN_UR2 is “0”,
70 SADEN_UR2 RAW | 00h don’t care that bit. The remaining bit which is “1” is compared to the
received address.
Ex.
SADDR_UR2 0101_1100b
SADEN_UR2 1111_1001b
Given Address 0101_1xx0b
Broadcast Address 1111_11x1b
111 May, 2010

V0.28P





|
m Fintek Feature Integration Technology Inc. ’
F81865

8.13 UART3 Registers (CR12)
UART 3 Device Enable Register — Index 30h

Bit Name R/W | Default Description
7-1 Reserved - - Reserved
0: disable UART 3.
0 UR3_EN R/W 1

1: enable UART 3.

Base Address High Register — Index 60h
Bit Name R/W |Default Description

7-0 BASE_ADDR_HI [R/W | 03h [The MSB of UART 3 base address.
Base Address Low Register — Index 61h

Bit Name R/W |Default Description

7-0 | BASE_ADDR_LO | R/W | E8h |The LSB of UART 3 base address.
IRQ Channel Select Register — Index 70h

Bit Name R/W |Default Description
7-4 Reserved - - Reserved.
3-0 SELURSIRQ R/W 3h |Select the IRQ channel for UART 3.
IRQ Share Register — Index FOh
Bit Name R/W |Default Description

0: normal UART function

7 UR3_9BIT_MODE | R/W 0 1: enable 9-bit mode (multi-drop mode).
In the 9-bit mode, the parity bit becomes the address/data bit.

This bit works only in 9-bit mode.

0: the SM2 bit will be cleared by host, so that data could be received.

6 UR3_AUTO_ADDR | R/W 0 1: the SM2 bit will be cleared by hardware according to the sent address and
the given address (or broadcast address derived by SADDR_URS3 and
SADEN_UR3)

5 UR3_RS485_INV | RIW 0 Invert RTS# if UR3_RS485_EN is set.

0: RS232 driver.
4 UR3 RS485 EN | R/IW 0 1: RS485 driver. Auto drive RTS# high when transmitting data, otherwise
is kept low.

3-2 Reserved - - Reserved.

0 : PCI IRQ sharing mode.

1 UR3IRQ_MODE R/W 0 1:ISAIRQ sharing mode.
This bit is effective in IRQ sharing mode.

0 : IRQ is not sharing with other device.

0 UR3IRQ_SHARE | RIW 0 1: IRQ is sharing with other device.

Clock Register — Index F2h
Bit Name R/W |Default Description

7-2 Reserved - - Reserved.

Select the clock source for UARTS3.
00: 1.8432MHz.

1-0 UR3 CLK SEL R/W | 00b [01:18.432MHz.

10: 24MHz.

11: 14.769MHz.
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9bit-mode Slave Address Register — Index F4h

Bit

Name

R/W

Default

Description

7-0

SADDR_UR3

R/W

00h

This byte accompanying with SADEN_UR3 will determine the given address
and broadcast address in 9-bit mode. The UART will response to both given
and broadcast address.

Follow the description to determine the given address and broadcast address:
9. given address: If bit n of SADEN_UR3 is “0”, then the corresponding bit of
SADDR_URS is don’t care.

broadcast address: If bit n of ORed SADDR_URS3 and SADEN_UR3 is “0”,
don’t care that bit. The remaining bit which is “1” is compared to the
received address.

Ex.

10.

SADDR_UR3

SADEN_UR3

Given Address
Broadcast Address

0101_1100b
1111_1001b
0101_1xx0b
1111_11x1b

9bit-m

ode Slave Address M

ask Register — Index F5h

Bit

Name

R/W

Default

Description

7:0

SADEN_UR3

R/W

00h

This byte accompanying with SADDR_URS will determine the given address

and broadcast address in 9-bit mode. The UART_URS3 will response to both

given and broadcast address.

Follow the description to determine the given address and broadcast address:

11. given address: If bit n of SADEN_URS is “0”, then the corresponding bit of
SADDR_URS3 is don'’t care.

12. broadcast address: If bit n of ORed SADDR_UR3 and SADEN_UR3 is “0”,
don’t care that bit. The remaining bit which is “1” is compared to the
received address.

Ex.
SADDR_UR3 0101_1100b
SADEN_URS3 1111_1001b
Given Address 0101_1xx0b
Broadcast Address 1111_11x1b
8.14 UART4 Registers (CR13)
UART 4 Device Enable Register — Index 30h
Bit Name R/W |Default Description
7-1 Reserved - - Reserved
0 UR3 EN RIW 1 0: disable UART 4.
- 1: enable UART 4.
Base Address High Register — Index 60h
Bit Name R/W |Default Description
7-0 BASE_ADDR_HI [ R/W | 03h |The MSB of UART 4 base address.
Base Address Low Register —Index 61h
Bit Name R/W |Default Description
7-0 | BASE_ADDR_LO | R/W | E8h [The LSB of UART 4 base address.
IRQ Channel Select Register — Index 70h
Bit Name R/W | Default Description
7-4 Reserved - - Reserved.
3-0 SELUR4IRQ R/W 3h |Select the IRQ channel for UART 4.
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IRQ Share Register — Index FOh
Bit Name R/W |Default Description
0: normal UART function
7 UR4 9BIT_MODE | R/W 0 1: enable 9-bit mode (multi-drop mode).
In the 9-bit mode, the parity bit becomes the address/data bit.
This bit works only in 9-bit mode.
0: the SM2 bit will be cleared by host, so that data could be received.
6 UR4_AUTO_ADDR | R/W 0 1: the SM2 bit will be cleared by hardware according to the sent address and
the given address (or broadcast address derived by SADDR_UR4 and
SADEN_UR4)
5 UR4_RS485 INV [ RIW 0 Invert RTS# if UR4_RS485_EN is set.
0: RS232 driver.
4 UR4_RS485_EN | RIW 0  |1: RS485 driver. Auto drive RTS# high when transmitting data, otherwise
is kept low.
3-2 Reserved - - Reserved.
0 : PCI IRQ sharing mode.
1 UR4IRQ_MODE R/W 0 1: ISAIRQ sharing mode.
This bit is effective in IRQ sharing mode.
0 : IRQ is not sharing with other device.
0 UR4IRQ_SHARE | RIW 0 1: IRQ is sharing with other device.
Clock Register — Index F2h
Bit Name R/W |Default Description
7-2 Reserved - - Reserved.
Select the clock source for UART4.
00: 1.8432MHz.
1-0 UR4_CLK_SEL R/W | 00b [01:18.432MHz.
10: 24MHz.
11: 14.769MHz.
9bit-mode Slave Address Register — Index F4h
Bit Name R/W |Default Description
This byte accompanying with SADEN_UR4 will determine the given address
and broadcast address in 9-bit mode. The UART will response to both given
and broadcast address.
Follow the description to determine the given address and broadcast address:
13. given address: If bit n of SADEN_UR4 is “0”, then the corresponding bit of
SADDR_UR4 is don’t care.
14. broadcast address: If bit n of ORed SADDR_UR4 and SADEN_UR4 is “0”,
70 SADDR_UR4 R/W 00h don’t care that bit. The remaining bit which is “1” is compared to the
received address.
Ex.
SADDR_UR4 0101_1100b
SADEN_UR4 1111_1001b
Given Address 0101_1xx0b
Broadcast Address 1M11_11x1b
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9bit-mode Slave Address Mask Register — Index F5h

Bit Name R/W | Default

Description

7:0 SADEN_UR4 R/W | 00h

This byte accompanying with SADDR_UR4 will determine the given address

and broadcast address in 9-bit mode. The UART_UR4 will response to both

given and broadcast address.

Follow the description to determine the given address and broadcast address:

15. given address: If bit n of SADEN_URA4 is “0”, then the corresponding bit of|
SADDR_UR4 is don’t care.

16. broadcast address: If bit n of ORed SADDR_UR4 and SADEN_UR4 is “0”,
don’t care that bit. The remaining bit which is “1” is compared to the
received address.

Ex.
SADDR_UR4 0101_1100b
SADEN_UR4 1111_1001b
Given Address 0101_1xx0b
Broadcast Address 1111_11x1b

8.15 UARTS Registers (CR14)

UART 5 Device Enable Register — Index 30h

Bit Name R/W |Default Description
7-1 Reserved - - Reserved
0 UR5 EN RIW 0 0: disable UART 5.
- 1: enable UART 5.
Base Address High Register — Index 60h
Bit Name R/W |Default Description
7-0 BASE_ADDR_HI [ R/W | 00h |The MSB of UART 5 base address.
Base Address Low Register —Index 61h
Bit Name R/W |Default Description
7-0 | BASE_ADDR_LO | R/W | 00h |The LSB of UART 5 base address.
IRQ Channel Select Register — Index 70h
Bit Name R/W |Default Description
7-4 Reserved - - Reserved.
3-0 SELURSIRQ R/W 3h |Select the IRQ channel for UART 5.
IRQ Share Register — Index FOh
Bit Name R/W |Default Description
0: normal UART function
7 UR5_9BIT_MODE | R/W 0 1: enable 9-bit mode (multi-drop mode).
In the 9-bit mode, the parity bit becomes the address/data bit.
This bit works only in 9-bit mode.
0: the SM2 bit will be cleared by host, so that data could be received.
6 UR5_AUTO_ADDR | R/W 0 1: the SM2 bit will be cleared by hardware according to the sent address and
the given address (or broadcast address derived by SADDR_URS and
SADEN_URS5)
5 UR5 RS485 INV [ RIW 0 Invert RTS# if URS5_RS485 EN is set.
0: RS232 driver.
4 UR5_RS485 EN | R/IW 0  [1: RS485 driver. Auto drive RTS# high when transmitting data, otherwise
is kept low.
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3-2 Reserved - - Reserved.

0 : PCI IRQ sharing mode.
1 UR5IRQ_MODE R/W 0 1: ISA IRQ sharing mode.
This bit is effective in IRQ sharing mode.
0 : IRQ is not sharing with other device.
0 URSIRQ_SHARE | RIW 0 1: IRQ is sharing with other device.
Clock Register — Index F2h

Bit Name R/W |Default Description

7-2 Reserved - - Reserved.
Select the clock source for UARTS.
00: 1.8432MHz.

1-0 UR5_CLK_SEL R/W | 00b [01:18.432MHz.
10: 24MHz.
11: 14.769MHz.

9bit-mode Slave Address Register — Index F4h

Bit Name R/W |Default Description
This byte accompanying with SADEN_URS5 will determine the given address
and broadcast address in 9-bit mode. The UART will response to both given
and broadcast address.
Follow the description to determine the given address and broadcast address:
17. given address: If bit n of SADEN_URS is “0”, then the corresponding bit of|

SADDR_URS5 is don’t care.

18. broadcast address: If bit n of ORed SADDR_UR5 and SADEN_URS5 is “0”,

7-0 SADDR_UR5 R/W | 00h

don’t care that bit. The remaining bit which is “1” is compared to the
received address.

Ex.
SADDR_UR5 0101_1100b
SADEN_UR5 1111_1001b
Given Address 0101_1xx0b
Broadcast Address 1111_11x1b

9bit-mode Slave Address Mask Register — Index F5h

Bit

Name

R/W

Default

Description

7:0

SADEN_UR5

R/W

00h

This byte accompanying with SADDR_URS5 will determine the given address

and broadcast address in 9-bit mode. The UART_URS will response to both

given and broadcast address.

Follow the description to determine the given address and broadcast address:

19. given address: If bit n of SADEN_URS5 is “0”, then the corresponding bit of|
SADDR_URS5 is don’t care.

20. broadcast address: If bit n of ORed SADDR_URS5 and SADEN_URS5 is “0”,
don’t care that bit. The remaining bit which is “1” is compared to the
received address.

Ex.
SADDR_UR5 0101_1100b
SADEN_UR5 1111_1001b
Given Address 0101_1xx0b
Broadcast Address 1111_11x1b
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8.16 UARTG6 Registers (CR15)
UART 6 Device Enable Register — Index 30h

Bit Name R/W | Default Description

7-1 Reserved - - Reserved

0: disable UART 6.

0 UR6_EN R/W 0
1: enable UART 6.

Base Address High Register — Index 60h

Bit Name R/W |Default Description

7-0 BASE_ADDR_HI R/W [ 00h |The MSB of UART 6 base address.

Base Address Low Register — Index 61h

Bit Name R/W |Default Description

7-0 BASE_ADDR LO [ R/W | 00h |The LSB of UART 6 base address.

IRQ Channel Select Register — Index 70h

Bit Name R/W |Default Description
7-4 Reserved - - Reserved.
3-0 SELURGIRQ R/W 3h |Select the IRQ channel for UART 6.
IRQ Share Register — Index FOh
Bit Name R/W |Default Description

0: normal UART function
7 UR6_9BIT_MODE | R/W 0 1: enable 9-bit mode (multi-drop mode).
In the 9-bit mode, the parity bit becomes the address/data bit.

This bit works only in 9-bit mode.

0: the SM2 bit will be cleared by host, so that data could be received.

6 UR6_AUTO_ADDR | R/W 0 1: the SM2 bit will be cleared by hardware according to the sent address and
the given address (or broadcast address derived by SADDR_URG6 and
SADEN_URG6)

5 UR6_RS485_INV | RIW 0 Invert RTS# if URG_RS485_EN is set.

0: RS232 driver.
4 UR6_RS485 EN | R/W 0 1: RS485 driver. Auto drive RTS# high when transmitting data, otherwise
is kept low.

0 : No reception delay when SIR is changed from TX to RX.

3 RXWAC_IR RIW 0 : Reception delay 4 character-time when SIR is changed from TX to RX.

: No transmission delay when SIR is changed from RX to TX.

2 TXWAC_IR RIW 0 : Transmission delay 4 character-time when SIR is changed from RX to TX.

O| = Of-

: PCI IRQ sharing mode.
1 URGIRQ_MODE R/W 0 1: ISAIRQ sharing mode.
This bit is effective in IRQ sharing mode.

0 : IRQ is not sharing with other device.

0 URBIRQ_SHARE | RIW 0 1: IRQ is sharing with other device.

IR Mode Select Register — Index F1h

Bit Name R/W |Default Description
7-5 Reserved - - Reserved. Return 010b when read.
0X: Disable IR1 function.
4-3 IRMODE1 R/W | 00b [10:Enable IR1 function, active pulse is 1.6uS.
IRMODEO

11 : Enable IR1 function, active pulse is 3/16 bit time.

117 May, 2010
V0.28P





&% Fintek

Feature Integration Technology Inc.

F81865

HDUPLX

R/W

0 : Full Duplex function for IR self test.
1 : Half Duplex function.

Return 1 when read.

TXINV_IR

R/W

0 : IRTX is not inversed.

. Inverse the IRTX.

RXINV_IR

R/W

1
0 : IRRX is not inversed.
1 : Inverse the IRRX.

Clock

Register — Index F2h

Bit

Name

R/W

Default

Description

7-2

Reserved

Reserved.

1-0

UR6_CLK_SEL

R/W

00b

Select the clock source for UART6.
00: 1.8432MHz.

01: 18.432MHz.

10: 24MHz.

11: 14.769MHz.

9bit-m

ode Slave Address Register — Index F4h

Bit

Name

R/W

Default

Description

7-0

SADDR_URG6

R/W

00h

This byte accompanying with SADEN_URS6 will determine the given address
and broadcast address in 9-bit mode. The UART will response to both given
and broadcast address.

Follow the description to determine the given address and broadcast address:

21. given address: If bit n of SADEN_URG® is “0”, then the corresponding bit of]
SADDR_UREG is don’t care.

22. broadcast address: If bit n of ORed SADDR_UR6 and SADEN_URG6 is “0”,
don’t care that bit. The remaining bit which is “1” is compared to the
received address.

Ex.

SADDR_URG6

SADEN_UR6

Given Address
Broadcast Address

0101_1100b
1111_1001b
0101_1xx0b
1111_11x1b

9bit-mode Slave Address Mask Register — Index F5h

Bit

Name

R/W

Default

Description

7:0

SADEN_URG6

R/W

00h

This byte accompanying with SADDR_URG6 will determine the given address

and broadcast address in 9-bit mode. The UART_URG6 will response to both

given and broadcast address.

Follow the description to determine the given address and broadcast address:

23. given address: If bit n of SADEN_URG® is “0”, then the corresponding bit of]
SADDR_UREG is don’t care.

24. broadcast address: If bit n of ORed SADDR_UR6 and SADEN_URG6 is “0”,
don’t care that bit. The remaining bit which is “1” is compared to the
received address.

Ex.
SADDR_URG6 0101_1100b
SADEN_UR6 1111_1001b
Given Address 0101_1xx0b
Broadcast Address 1111=11x1b
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9. Electrical Characteristics

9.1 Absolute Maximum Ratings

PARAMETER RATING UNIT
Power Supply Voltage -0.5105.5 V
Input Voltage -0.5 to VDD+0.5 \%
Operating Temperature 0to +70 °C
Operating Temperature-| -40 to +85 °C
Storage Temperature -55 to 150 °C

Note: Exposure to conditions beyond those listed under Absolute Maximum Ratings may adversely affect

the life and reliability of the device

9.2 DC Characteristics
(Ta=0°Cto 70° C, VDD = 3.3V + 10%, VSS = 0V )

Parameter Conditions MIN TYP | MAX | Unit
0, [¢] —_
Temperature Error, Remote Diode 68 og :.:D P <<610‘t’5C 012)/(? oCC_<-:|3-'DOZ :(15352\/ i 1 i 2 °C
Supply Voltage range 3.0 3.3 3.6 V
Average operating supply current 10 mA
Standby supply current 5 UuA
Resolution 1 °C
Power on reset threshold 2.6 2.8 V
. High Level 95 uA
Diode source current Low Level 10 UA
PARAMETER [ sym. [ min. | TYP. | max. | uNiT CONDITIONS
INsi-TTL level input pin with schmitt trigger.
Input Low Voltage VIL 0.8 V
Input High Voltage VIH 2.0 V
Input High Leakage ILIH +1 pA VIN = VDD
Input Low Leakage ILIL -1 pA VIN = 0V
INsv-TTL level input pin, 5V tolerance.
Input Low Voltage VIL 0.8 V
Input High Voltage VIH 2.0 V
Input High Leakage ILIH +1 pA VIN = VDD
Input Low Leakage ILIL -1 pA VIN = 0V
INstsv-TTL level input pin with schmitt trigger, 5V tolerance.
Input Low Voltage VIL 0.8 V
Input High Voltage VIH 2.0 V
Input High Leakage ILIH +1 pA VIN = VDD
Input Low Leakage ILIL -1 pA VIN = 0V
Ogua7,5v-Output pin with 8 mA sink/source capability, internal 47K ohms pull-up and 5V tolerance.
Output High Current I0L -8 mA VOH = 2.4V
Output Low Current I0L +8 mA VOL = 0.4V
012-Output pin with 12 mA sink/source capability.
Output High Current | oL | | -12 | mA VOH = 2.4V
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Output Low Current | IOL | | +12 | | mA | VOL = 0.4V
Og -Output pin with 8 mA sink/source capability.
Output High Current I0L -8 mA VOH = 2.4V
Output Low Current I0L +8 mA VOL = 0.4V
OD14-Open drain output pin with 14 mA sink capability.
Output Low Current IOL | | +14 | | mA | VOL = 0.4V
OD16,u10,5v-Open drain output pin with 14 mA sink capability, internal 10K ohms pull-up and 5V tolerance.
Output Low Current | IOL | | +16 | | mA | VOL = 0.4V
OD24-Open drain output pin with 24 mA sink capability, 5V tolerance.
Output Low Current | oL | | +24 | | mA | VOL = 0.4V
I/O126t,5v-TTL level bi-directional pin with schmitt trigger, Open-drain output with12 mA sink capability, 5V
tolerance.

Input Low Voltage VIL 0.8 V

Input High Voltage VIH 2.0 V
Output High Current IOL -12 mA VOH = 2.4V
Output Low Current IOL +12 mA VOL = 0.4V
Input High Leakage ILIH +1 pA VIN = VDD
Input Low Leakage ILIL -1 pA VIN = 0V

I/Og-TTL level bi-directional pin with schmitt trigger, Open-drain output with 8mA sink capability.

Input Low Voltage VIL 0.8 V

Input High Voltage VIH 2.0 V
Output High Current I0OL -8 mA VOH = 2.4V
Output Low Current I0L +8 mA VOL = 0.4V
Input High Leakage ILIH +1 pA VIN = VDD
Input Low Leakage ILIL -1 pA VIN = 0V

I/00OD12-TTL level bi-directional pin with schmitt trigger, output with 12 mA sink/source capability or open
drain with 12mA sink capability, 5V tolerance.

Input Low Voltage VIL 0.8 V

Input High Voltage VIH 2.0 V
Output High Current I0L -12 mA VOH = 0.4V
Output Low Current IOL +12 mA VOL = 0.4V
Input High Leakage ILIH +1 pA VIN = VDD
Input Low Leakage ILIL -1 pA VIN = 0V

1/00D14-TTL level bi-directional pin with schmitt trigger, output with 14 mA sink/source capability or open
drain with 14mA sink capability, 5V tolerance.

Input Low Voltage VIL 0.8 V

Input High Voltage VIH 2.0 V
Output High Current IOL -14 mA VOH = 0.4V
Output Low Current IOL +14 mA VOL = 0.4V
Input High Leakage ILIH +1 pA VIN = VDD
Input Low Leakage ILIL -1 pA VIN = 0V

I/OODs-TTL level bi-directional pin with schmitt trigger, output with 8 mA sink/source capability or open
drain with 8mA sink capability, 5V tolerance.

Input Low Voltage VIL 0.8 V

Input High Voltage VIH 2.0 V
Output High Current I0L -8 mA VOH = 0.4V
Output Low Current I0L +8 mA VOL = 0.4V
Input High Leakage ILIH +1 pA VIN = VDD
Input Low Leakage ILIL -1 pA VIN = 0V

1/0OD16t5v-TTL level bi-directional pin, Open-drain output with16 mA sink capability, 5V tolerance.

Input Low Voltage VIL 0.8 V

Input High Voltage VIH 2.0 V
Output Low Current IOL +16 mA VOL = 0.4V
Input High Leakage ILIH +1 pA VIN = VDD
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Input Low Leakage [ [ -1 | | [ pA | VIN = 0V

1/0,4-TTL level bi-directional pin, Output pin with 24mA sink/source capability.

Input Low Threshold Voltage V- 0.8 V VDD =3.3V
Input High Threshold Voltage Vi+ 2.0 \' VDD =3.3V

Output Low Current I0L -24 mA VOL=04V

Output High Current IOH +24 mA VOH = 2.4V

Input High Leakage ILIH +1 pA VIN = VDD

Input Low Leakage ILIL -1 pA VIN = 0V
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10.0Ordering Information
Part Number Package Type Production Flow
F81865F-I 128-PQFP Green Package Industrial, -40°C to +85°C
F81865F 128-PQFP Green Package Commercial, 0°C to +70°C
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11.Package Dimensions

128 PQFP
SYMBOLS Ik, HOM. M,
. 0.25 0,35 0.45
A2 257 a.72 2.87
b 0.10 0.20 0.30
5 010 0.15 0.20
He 1] 1330 14.00 14.10
. E 19,90 Z0.00 .10
e = 0.50 -
Hd 17.00 17.20 1740
He 23.00 73.20 23.40
L .64 0.80 a.45
10 L1 = 1.60 —
¥ - - .08
& o - 12
LUMIT & mm
o B
NGTES:
- 1.JEDEC OUTLINEH/&

2 DATLM PLAME [H]IS LOGETED AT THE BOTTOM

CF THE MOLO FARTING LINE COINGIDENT WITH
WHERE THE LEAD EXITS THE BOODY.

J.DIMENSIONS £ AND D DO NOT INCLUDE
MOLD FROTRUSION, ALLOWABLE PROTRUSION
I5 25 mm PER SIDE DIMEWSIONS E AND
£ DQ INCLUDE MeLD MISMATCH AMD ARE
DETERMIMED AT DATUM FLAHE [H

R 0 +.DIMENSION b DOES WOT INCLUDE DAMBAR

FPROTRELSION .

JLLLELLERRL LR LA LN L | -

fL—eife [ [o0BE G0 0]

mFeature Integration Technology Inc.

Headquarters Taipei Office

3F-7, No 36, Tai Yuan St., Bldg. K4, 7F, No.700, Chung Cheng Rd.,
Chupei City, Hsinchu, Taiwan 302, R.O.C. Chungho City, Taipei, Taiwan 235, R.O.C.
TEL : 886-3-5600168 TEL : 866-2-8227-8027

FAX : 886-3-5600166 FAX : 866-2-8227-8037

www: http://www.fintek.com.tw

Please note that all datasheet and specifications are subject to change without notice. All
the trade marks of products and companies mentioned in this datasheet belong to their
respective owner
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12.Application Circuit
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