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INTRODUCTION

This application note is a schematic review checklist for SCH322x family devices that are comprised of sub-checklists.
Use the checklists to verify that concepts, tasks, or options for SCH322x family devices have been considered or han-
dled. This checklist is not meant to be a substitute for a proper study of available data sheet, design guides or reference
schematics. For a list of these documents, see References.

This document includes the following sub-checklists:
* General Rules on page 2

¢ Power, Ground, and Clock on page 2

¢ Strap Options on page 3

* Host Interface on page 3

« Hardware Monitoring on page 4

¢ Glue Logic on page 4

« Keyboard/Mouse on page 4

« Miscellaneous on page 5

Audience

This document is written for a reader that is familiar with hardware design. The goal of this application note is to provide
checklists for available schematics to ensure the key signals are handled appropriately.

References

The following documents should be referenced when using this application note:
e SCH322x Family Devices Data Sheet

« SCH322x Evaluation Board Reference Schematic

* PCI Local Bus Specification (see www.pcisig.com)

« Intel Low Pin Count (LPC) Interface Specification, Revision 1.1, August 2002

Package Information

The SCH322x devices are available in the following packages:
e SCH3227 144-pin WFBGA RoHS compliant package

e SCH3226 100-pin WFBGA RoHS compliant package

¢ SCH3224 100-pin WFBGA RoHS compliant package

e SCH3223 64-pin WFBGA RoHS compliant package

e SCH3222 84-pin WFBGA RoHS compliant package
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SCH322X CHECKLIST

The characteristics of the 1/0O buffer implemented in the SCH322x are defined in their respective data sheet. Care should
be taken to ensure that external devices maintain acceptable voltage levels on all inputs and open drain outputs. It is
not advisable to allow input buffers to float or remain in an indeterminate state.

General Rules

TABLE 1: GENERAL RULES CHECKLIST

General Rules Check

VTR powered inputs should not be floating when VCC is off, or this can result in extra current drain.
Do not cross power domains when attaching pull-ups to pins.
* Pins that are located on the VCC power well must be pulled either to ground or to VCC.

* GPIO pins with wakeup capability that are located on the VCC power well may be pulled to VCC,
VTR, or ground, depending on the design.

* Pins that are located on the VTR power well must be pulled either to ground or to VTR.

Input buffers must be at a logic high or a logic low state when power is applied to the buffer. If the external
device controlling the input pin tri-states while power is applied to the buffer, an external pull-up/pull-down
resistor should be added to prevent the pin from floating.

All output pins that are implemented as open drain outputs must be pulled-up with an external resistor to
the proper VCC or VTR power well.

Most GPIOs default as Input on the VTR POR. Following a power failure (loss of VTR power), these pins
will be GPIO inputs. It is suggested that these pins be pulled to their inactive state depending on the func-
tion being used.

Bi-directional buffers require either pull-ups or pull-downs to prevent the input buffer from floating when
the bus is tri-stated.

Power, Ground, and Clock

TABLE 2: POWER, GROUND, AND CLOCK CHECKLIST

Power, Ground and Clock Check

One decoupling capacitor (0.1uF) should be placed as close as possible to each of the power pins (VCC,
VTR, VBAT, HVTR) of the SCH322x.

HVTR must be powered by VTR.

Place the connection between the AVSS/HVSS and VSS ground planes in a noise free area of the board,
or use a single GND plane.

CLOCKI must be connected to an external 14.318Mhz clock input. If using an external clock source, it
requires 50% duty cycle +/- 10%, +/- 100ppm, and jitter < 100ps RMS.

CLKI32 is a 32.768KHz clock single-ended input from the system core logic (ex: SUSCLK) whenever
RSMRST# is de-asserted. If this clock is not used, the pin should be grounded.
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Strap Options

TABLE 3: STRAP OPTIONS CHECKLIST
Strap Options Check

For SCH3227 & SCH3226, a STRAPOPT pin has a strap option to select between UART or Glue Logic

functions on corresponding 8 pins (please see data sheet for more information).

« A*“0” sets the corresponding 8 pins to Glue Logic Functions, and Device ID to 0x7D.

« A*“1” sets the corresponding 8 pins to UART Functions, and Device ID to Ox7F.

RTS2# pin has a strap option for reset generator pulse width selection.

¢ A*“0” sets the RESGEN delay for 500 msec.

¢ A*“1” sets the RESGEN delay for 200 msec.

RTS1# pin has a strap option for SYSOPTO (Configuration Port Base Address Control), and DTR1# pin
has a strap option for SYSOPT1. Footprints for a pull-up and pull-down resistor should be placed near
the RTS1# and DTR1# pins to strap the SYSOPT function.

¢ SYSOPT1/SYSOPTO = 1/ 0 set the configuration base address to 002Eh.
¢ SYSOPT1/SYSOPTO = 1/ 1 set the configuration base address to 004Eh.
e SYSOPT1/SYSOPTO = 0/ 0 set the configuration base address to 162Eh.
e SYSOPT1/SYSOPTO = 0/ 1 set the configuration base address to 164Eh.

When choosing the values for pull-ups/pull-downs on the strap option pins (RTS2#, RTS1#, DTR1#), the
internal pull-ups/pull-downs in the attached RS-232 transceiver need to be taken into account so that a
valid logic level is seen when the straps are sampled.

Host Interface

TABLE 4: HOST INTERFACE CHECKLIST

Host Interface Check

LADI3:0] are bi-directional signals. They can be floated and needs to be maintained high by weak pull-up
resistors (100k ohm) during the turnaround (TAR) periods of a cycle.

LDRQ# needs a weak pull-up resistor (100k ohm) or direct connect to VCC on each unconnected LDRQ#
signal at the chipset to make sure it does not accidentally go low when floating.

LFRAME# needs a connection from the host. Add a 10k ohm pull-up to VCC to avoid floating when host
is tri-stated.

PCI_RESET# is required from the system PCI reset circuit. Add a 10k ohm pull-up to VCC to avoid float-
ing when host is tri-stated.

PCI_CLK is required to connect from the 33MHz, same as the PCI clock on the host.
Serial IRQ needs to connect to the host. Add a 10k ohm pull-up to VCC to avoid floating.

10_PME# can be used as a power management event output to wake-up from S3 and below. This signal
should be pulled-up to VTR through a 10k ohm resistor.

10_SMI# can be used as system management interrupt to the host. The function must set the pin as out-
put open-drain, and use a 10k ohm pull-up resistor to VCC.
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Hardware Monitoring

TABLE 5: HARDWARE MONITORING CHECKLIST

Hardware Monitoring Check

HWM_INT# interrupt output is an open-drain signal. Add a 10k ohm pull-up to VTR is required.

THERMTRIP# output is an open-drain signal. Add a 10k ohm pull-up to VTR is required.

Voltage Monitoring Inputs (+5V_IN, +2.5V_IN, VCCP_IN, +12V_IN) are on the HVTR power supply,
which are back-drive protected.

The remote diode + and - tracks should be kept close together, in parallel with grounded guard tracks on
each side. A 10 mil track minimum width and spacing is recommended.

Place a cap between the two leads, as close as possible to the SCH322x chip. 330pF (beta enabled) is
used for the processor diode. 2200pF (beta disabled) is used for the 3904 diode.

The remote diode + and - tracks should be kept to a maximum length of eight inches. If a longer length is
needed, use a twisted wire pair or coaxial cable.

Both remote temperature sensor channel inputs should be terminated with a thermal diode, a transistor
or a resistor, even they are not used in the design. Transistors that are suitable for use are MMBT3904 or
equivalents. Termination resistor values for use can be from 510 ohm to 1K ohm.

Glue Logic

TABLE 6: GLUE LOGIC CHECKLIST

Glue Logic Interface Check

PB_IN# input signal is used to detect a power button event. Add a 10k ohm pull-up to VTR is required.

SLP_Sx# input signal is used to detect the System Sx Sleep State. Add a 10k ohm pull-up to VTR is
required.

PB_OUT# is a pull-push output signal that is used as power button output to the chipset.

PS_ON# output signal is the inverse of the SLP_Sx# input signal. This signal goes directly to the Power
Supply to turn the supply on or off.

IDE_RSTDRV# is an open drain buffered copy of PCI_RESET# (see TABLE 4:) signal. Add a 1K ohm
pull-up to VCC or 5V is required.

PICRESET1#, PICRESET2#, and PICRESET3# outputs are 3.3V balance buffer push-pull buffered cop-
ies of PIC_RESET# input.

PWRGD_PS is a power good input from power supply. This signal has hysteresis and are internally
pulled to VTR through a 30uA resistor.

PWRGD_OUT is a power good output open drain signal. Add a 10k ohm pull-up to VTR is required.

RSMRST# is a resume reset output open drain signal for the chipset resume well. This signal is used as
a power on reset signal for the chipset. Add a 10k ohm pull-up to VTR is required.

Keyboard/Mouse

TABLE 7: KEYBOARD/MOUSE INTERFACE CHECKLIST

Keyboard/Mouse Interface Check

All PS/2 clock and data pins (KDAT, KCLK, MDAT, MCLK) must be pulled-up to the PS/2 power supply
pin on the connector (to support wake-up functionality) through a 10k ohm resistor, even if the PS/2 chan-
nels are not used. The PS/2 power supply may or may not be VTR; it should be a 5v_Stdby if the key-
board is set to wake the system, or 5V or not.

KBDRST# (keyboard reset) is an open drain output, a pull-up to VCC through a 10k ohm resistor is
required.

A20M (Gate A20) is an open drain output, a pull-up to VCC through a 10k ohm resistor is required.
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Miscellaneous

TABLE 8: MISCELLANEOUS CHECKLIST
Miscellaneous Check

For unused serial ports, all the input pins (RXD, DSR#, CTS#, RI#, DCD#) should be pulled-up to VCC
through a 10k ohm resistor.

For unused parallel port, all the input and bi-directional pins (PD[7:0], SLCT, PE, BUSY, ACK#, ERROR#)
should be pulled-up to VCC through a 10k ohm resistor.

For PWM and FAN TACH implementation, please refer to SCH322x EVB reference schematic regarding
typical 4-wire fan reference circuitries.

LED functionality is implemented on 2 GP10s: GP60, and GP61. These LEDs can be configured as either
open drain or push-pull. In the case of open-drain, the pin is capable of sinking current and a pull-up to
VTR is required, the pull-up value is depended on the external LED recommended. In the case of push-
pull, the part will source current.

WDT is a watch dog output signal that must be configured as an open-drain output, a pull-up to VTR
through a 10k ohm resistor is required.

FPRST# is a front panel reset input signal. This signal has hysteresis and are internally pulled to VTR
through a 30uA resistor, also is debounced internally.

CLKO is a programmable clock output signal. This signal will output a programmable frequency between
0.5Hz to 16Hz. This pin can be configured as push-pull (default) or open-drain. If configure as open-
drain, a pull-up to VTR through a 10k ohm resistor is required.
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APPENDIX A:  APPLICATION NOTE REVISION HISTORY

TABLE A-1: REVISION HISTORY

Revision Level & Date

Section/Figure/Entry

Correction

DS00001994A (09-02-15)

Document Release
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Note the following details of the code protection feature on Microchip devices:
. Microchip products meet the specification contained in their particular Microchip Data Sheet.

. Microchip believes that its family of products is one of the most secure families of its kind on the market today, when used in the
intended manner and under normal conditions.

. There are dishonest and possibly illegal methods used to breach the code protection feature. All of these methods, to our
knowledge, require using the Microchip products in a manner outside the operating specifications contained in Microchip’s Data
Sheets. Most likely, the person doing so is engaged in theft of intellectual property.

. Microchip is willing to work with the customer who is concerned about the integrity of their code.

. Neither Microchip nor any other semiconductor manufacturer can guarantee the security of their code. Code protection does not
mean that we are guaranteeing the product as “unbreakable.”

Code protection is constantly evolving. We at Microchip are committed to continuously improving the code protection features of our
products. Attempts to break Microchip’s code protection feature may be a violation of the Digital Millennium Copyright Act. If such acts
allow unauthorized access to your software or other copyrighted work, you may have a right to sue for relief under that Act.

Information contained in this publication regarding device applications and the like is provided only for your convenience and may be super-
seded by updates. It is your responsibility to ensure that your application meets with your specifications. MICROCHIP MAKES NO REP-
RESENTATIONS OR WARRANTIES OF ANY KIND WHETHER EXPRESS OR IMPLIED, WRITTEN OR ORAL, STATUTORY OR
OTHERWISE, RELATED TO THE INFORMATION, INCLUDING BUT NOT LIMITED TO ITS CONDITION, QUALITY, PERFORMANCE,
MERCHANTABILITY OR FITNESS FOR PURPOSE. Microchip disclaims all liability arising from this information and its use. Use of Micro-
chip devices in life support and/or safety applications is entirely at the buyer’s risk, and the buyer agrees to defend, indemnify and hold
harmless Microchip from any and all damages, claims, suits, or expenses resulting from such use. No licenses are conveyed, implicitly or
otherwise, under any Microchip intellectual property rights unless otherwise stated.

Trademarks

The Microchip name and logo, the Microchip logo, dsPIC, FlashFlex, flexPWR, JukeBlox, KEELOQ, KEELOQ logo, Kleer, LANCheck,
MediaLB, MOST, MOST logo, MPLAB, OptoLyzer, PIC, PICSTART, pPIC32 logo, RightTouch, SpyNIC, SST, SST Logo, SuperFlash and
UNI/O are registered trademarks of Microchip Technology Incorporated in the U.S.A. and other countries.

The Embedded Control Solutions Company and mTouch are registered trademarks of Microchip Technology Incorporated in the U.S.A.

Analog-for-the-Digital Age, BodyCom, chipKIT, chipKIT logo, CodeGuard, dsPICDEM, dsPICDEM.net, ECAN, In-Circuit Serial
Programming, ICSP, Inter-Chip Connectivity, KleerNet, KleerNet logo, MiWi, motorBench, MPASM, MPF, MPLAB Certified logo, MPLIB,
MPLINK, MultiTRAK, NetDetach, Omniscient Code Generation, PICDEM, PICDEM.net, PICkit, PICtail, RightTouch logo, REAL ICE,
SQI, Serial Quad I/0, Total Endurance, TSHARC, USBCheck, VariSense, ViewSpan, WiperLock, Wireless DNA, and ZENA are
trademarks of Microchip Technology Incorporated in the U.S.A. and other countries.

SQTP is a service mark of Microchip Technology Incorporated in the U.S.A.
Silicon Storage Technology is a registered trademark of Microchip Technology Inc. in other countries.

GestIC is a registered trademark of Microchip Technology Germany Il GmbH & Co. KG, a subsidiary of Microchip Technology Inc., in
other countries.

All other trademarks mentioned herein are property of their respective companies.
© 2015, Microchip Technology Incorporated, Printed in the U.S.A., All Rights Reserved.
ISBN: 9781632777300

QUALITY MANAGEME NT SYSTEM Microchip received ISO/TS-16949:2009 certification for its worldwide
headquarters, design and wafer fabrication facilities in Chandler and
CERTIFIED BY DNV Tempe, Arizona; Gresham, Oregon and design centers in California

and India. The Company’s quality system processes and procedures
are for its PIC® MCUs and dsPIC® DSCs, KEELOQ® code hopping
— ISO/TS 1 694.9 — devices, Serial EEPROMSs, microperipherals, nonvolatile memory and
analog products. In addition, Microchip’s quality system for the design
and manufacture of development systems is ISO 9001:2000 certified.

© 2015 Microchip Technology Inc. Advance Information DS00001994A-page 7



MICROCHIP

Worldwide Sales and Service

AMERICAS

Corporate Office

2355 West Chandler Blvd.
Chandler, AZ 85224-6199
Tel: 480-792-7200

Fax: 480-792-7277
Technical Support:
http://www.microchip.com/
support

Web Address:
www.microchip.com

Atlanta

Duluth, GA

Tel: 678-957-9614
Fax: 678-957-1455

Austin, TX
Tel: 512-257-3370

Boston
Westborough, MA
Tel: 774-760-0087
Fax: 774-760-0088
Chicago

Itasca, IL

Tel: 630-285-0071
Fax: 630-285-0075

Cleveland

Independence, OH
Tel: 216-447-0464
Fax: 216-447-0643

Dallas

Addison, TX

Tel: 972-818-7423
Fax: 972-818-2924

Detroit
Novi, Ml
Tel: 248-848-4000

Houston, TX
Tel: 281-894-5983

Indianapolis
Noblesville, IN

Tel: 317-773-8323
Fax: 317-773-5453

Los Angeles
Mission Viejo, CA
Tel: 949-462-9523
Fax: 949-462-9608

New York, NY
Tel: 631-435-6000

San Jose, CA
Tel: 408-735-9110

Canada - Toronto
Tel: 905-673-0699
Fax: 905-673-6509

ASIA/PACIFIC

Asia Pacific Office
Suites 3707-14, 37th Floor
Tower 6, The Gateway
Harbour City, Kowloon

Hong Kong
Tel: 852-2943-5100
Fax: 852-2401-3431

Australia - Sydney
Tel: 61-2-9868-6733

Fax: 61-2-9868-6755

China - Beijing

Tel: 86-10-8569-7000

Fax: 86-10-8528-2104

China - Chengdu

Tel: 86-28-8665-5511
Fax: 86-28-8665-7889
China - Chongging
Tel: 86-23-8980-9588
Fax: 86-23-8980-9500

China - Dongguan
Tel: 86-769-8702-9880

China - Hangzhou
Tel: 86-571-8792-8115

Fax: 86-571-8792-8116

China - Hong Kong SAR
Tel: 852-2943-5100

Fax: 852-2401-3431
China - Nanjing

Tel: 86-25-8473-2460
Fax: 86-25-8473-2470
China - Qingdao

Tel: 86-532-8502-7355
Fax: 86-532-8502-7205

China - Shanghai

Tel: 86-21-5407-5533
Fax: 86-21-5407-5066
China - Shenyang

Tel: 86-24-2334-2829
Fax: 86-24-2334-2393
China - Shenzhen

Tel: 86-755-8864-2200
Fax: 86-755-8203-1760

China - Wuhan

Tel: 86-27-5980-5300
Fax: 86-27-5980-5118
China - Xian

Tel: 86-29-8833-7252
Fax: 86-29-8833-7256

ASIA/PACIFIC

China - Xiamen
Tel: 86-592-2388138
Fax: 86-592-2388130

China - Zhuhai
Tel: 86-756-3210040
Fax: 86-756-3210049

India - Bangalore
Tel: 91-80-3090-4444
Fax: 91-80-3090-4123

India - New Delhi
Tel: 91-11-4160-8631
Fax: 91-11-4160-8632

India - Pune
Tel: 91-20-3019-1500

Japan - Osaka
Tel: 81-6-6152-7160
Fax: 81-6-6152-9310
Japan - Tokyo
Tel: 81-3-6880- 3770
Fax: 81-3-6880-3771

Korea - Daegu
Tel: 82-53-744-4301
Fax: 82-53-744-4302

Korea - Seoul

Tel: 82-2-554-7200

Fax: 82-2-558-5932 or
82-2-558-5934

Malaysia - Kuala Lumpur
Tel: 60-3-6201-9857

Fax: 60-3-6201-9859

Malaysia - Penang
Tel: 60-4-227-8870

Fax: 60-4-227-4068
Philippines - Manila
Tel: 63-2-634-9065
Fax: 63-2-634-9069
Singapore

Tel: 65-6334-8870
Fax: 65-6334-8850

Taiwan - Hsin Chu
Tel: 886-3-5778-366
Fax: 886-3-5770-955

Taiwan - Kaohsiung
Tel: 886-7-213-7828
Taiwan - Taipei

Tel: 886-2-2508-8600
Fax: 886-2-2508-0102

Thailand - Bangkok
Tel: 66-2-694-1351
Fax: 66-2-694-1350

EUROPE

Austria - Wels
Tel: 43-7242-2244-39
Fax: 43-7242-2244-393

Denmark - Copenhagen
Tel: 45-4450-2828

Fax: 45-4485-2829

France - Paris

Tel: 33-1-69-53-63-20
Fax: 33-1-69-30-90-79
Germany - Dusseldorf
Tel: 49-2129-3766400

Germany - Karlsruhe
Tel: 49-721-625370

Germany - Munich
Tel: 49-89-627-144-0
Fax: 49-89-627-144-44
Italy - Milan

Tel: 39-0331-742611
Fax: 39-0331-466781

Italy - Venice
Tel: 39-049-7625286

Netherlands - Drunen
Tel: 31-416-690399
Fax: 31-416-690340

Poland - Warsaw

Tel: 48-22-3325737
Spain - Madrid

Tel: 34-91-708-08-90
Fax: 34-91-708-08-91
Sweden - Stockholm
Tel: 46-8-5090-4654
UK - Wokingham

Tel: 44-118-921-5800
Fax: 44-118-921-5820

07/14/15

Advance Information

DS00001994A-page 8

© 2015 Microchip Technology Inc.


http://support.microchip.com
http://www.microchip.com

	Introduction
	Audience
	References
	Package Information

	SCH322x Checklist
	General Rules
	TABLE 1: General Rules Checklist

	Power, Ground, and Clock
	TABLE 2: Power, Ground, and Clock Checklist

	Strap Options
	TABLE 3: Strap Options Checklist

	Host Interface
	TABLE 4: Host Interface Checklist

	Hardware Monitoring
	TABLE 5: Hardware Monitoring Checklist

	Glue Logic
	TABLE 6: Glue Logic Checklist

	Keyboard/Mouse
	TABLE 7: Keyboard/Mouse Interface Checklist

	Miscellaneous
	TABLE 8: Miscellaneous Checklist


	Appendix A: Application Note Revision History
	Worldwide Sales and Service

