MICROCHIP

MEC140x/1x

Keyboard and Embedded Controller Products for
Notebook PC

Common Features

3.3V Operation
ACPI 3.0 Compliant
PC2001 compliant
VTR (standby) and VBAT Power Planes
- Low Standby Current in Sleep Mode
Connected Standby Support
32kHz Clock Source
- Internal 32kHz Oscillator
- External 32kHz Clock Source
- 32kHz Crystal (XTAL) Supported
- Single-Ended 32kHz Clock Source
LPC Host Interface
- LPC Specification 1.1 Compatible
- LPC I/0 and Memory Cycles Decoded

- Supports optional signals: CLKRUN#, LPCPD#,
SERIRQ, SMI#, EC_SCI# (ACPI PME Event)

- Supports 19.2 MHz to 33 MHz nominal bus clock
speeds

Configuration Register Set
- Compatible with ISA Plug-and-Play Standard
- EC-Programmable Base Address
8042 Emulated Keyboard Controller
- 8042 Style Host Interface
- Port 92 Legacy A20M Support
- Fast GATEA20 & Fast CPU_RESET
System to EC Message Interface
- One Embedded Memory Interface
- Host Serial or Parallel IRQ Source

- Provides Two Windows to On-Chip SRAM for
Host Access

- Two Register Mailbox Command Interface
- Mailbox Registers Interface
- Thirty-two 8-Bit Scratch Registers
- Two Register Mailbox Command Interface
- Two Register SMI Source Interface
- Five ACPI Embedded Controller Interfaces
- Four EC Interfaces
- One Power Management Interface
MIPS32® M14K™ Microcontroller Core
- microMIPS-Compatible Instruction Set
- High-performance Multiply/Divide Unit

- Programmable clock frequencies: 48MHz,
12MHz, 3MHz, and 1MHz

- Sleep mode
- 2-wire Debug Interface (ICSP)
- 6 Breakpoints (4-instruction; 2-data)

- Enhanced to Support Debug in Heavy and
Deep Sleep States

Trace FIFO Debug Port (TFDP)

Internal DMA Controller

- Hardware or Firmware Flow Control

- Firmware Initiated Memory-to-Memory transfers

- 7-Hardware DMA Channels support three
SMBus Master/Slave Controllers and one SPI
Controller

- Hardware CRC-32 Generator on Channel 0
Secure Boot ROM Loader

- 4 Code Images in Shared Flash Supported
- Crisis Recovery over Keyboard matrix Scan Pins
- Supports CRC-32 and AES-128 Encryption
Vectored Interrupt Controller

- Maskable Interrupt controller

- Maskable Hardware Wake-Up Events

- Supports legacy aggregated mode

- Supports Vector Generation per Status Bit
Programmable 16-bit Counter/Timer Interface

- Four 16-bit Auto-reloading Counter/Timer
Instances

- Two Operating Modes per Instance: Timer and
One-shot.

32-bit RTOS Timer
- Runs Off 32kHz Clock Source

- Continues Counting in all the Chip Sleep States
Regardless of Processor Sleep State

- Counter is Halted when Embedded Controller is
Halted (e.g., JTAG debugger active, break
points)

- Generates wake-capable interrupt event

Watch Dog Timer (WDT)

Hibernation Timer Interface

- One 32.768 KHz Driven Timer

- Programmable Wake-up from 0.5ms to 128 Min-
utes

Week Timer
- System Power Present Input Pin
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- Week Alarm Event only generated when Sys-
tem Power is Available

- Power-up Event

- Week Alarm Interrupt with 1 Second to 8.5 Year
Time-out

- Sub-Week Alarm Interrupt with 0.50 Seconds -
72.67 hours time-out

- 1 Second and Sub-second Interrupts
» Battery-Powered General Purpose Output (BGPO)
» VBAT-Powered Control Interface (VCI)

- 2 Active-low VCI Inputs

- 1 Active-high VCI Input

- 1 Active-high VCI Output Pin

- Optional filter and latching

Product Dependent Features

» Enhanced Serial Peripheral Interface (eSPI)
- Intel eSPI Specification compliant
- Supports four channels/interfaces:
- Peripheral channel Interface
- Virtual Wire Interface
- Out of Band Channel Interface
- Flash Channel Interface
- Supports EC Bus Master to Host Memory
* Internal Memory
- Boot ROM
- 32 kB Data Optimized SRAM

- Code Optimized SRAM Options from 96 kB to
160 kB

- 64 Bytes Battery Powered SRAM
» Keyboard Matrix Scan Controller
- Supports 18x8 Matrix
- Pre-Drive Mode Supported
* Up To Three EC-based SMBus 2.0 Host Controllers
- Allows Master or Dual Slave Operation

- Controllers are Fully Operational on Standby
Power

- I2C Datalink Compatibility Mode
- Multi-Master Capable

- Supports Clock Stretching

- Programmable Bus Speeds

- 1 MHz Capable

- SMBus Time-outs Interface

- Up to 6 Port Flexible Multiplexing

- Up to 5 ports with 1.8V or 3.3V Configurable
Input Threshold

- 1 port with VTT level signaling (i.e., AMD SB-
TSI Port)

- Supports DMA Network Layer
* Up To Two PS/2 Controllers

Power-Fail Status Register

Port 80 BIOS Debug Port

- Two Ports, Assignable to Any LPC 10 Address
- 24-bit Timestamp with Adjustable Timebase

- 16-Entry FIFO

PECI Interface 3.0

Two Programmable Comparators

- 8 Bit Resolution

- Independent Outputs per Comparator

- Option to Use Pin or Programmable Voltage Ref-
erence Input

- Can be used for Thermistor Voltage Sensing
Integrated Standby Power Reset Generator
XNOR Test Mode

- Independent Hardware Driven PS/2 Ports
Fully functional on Main and/or Suspend Power
- PS/2 Edge Wake Capable

3.6V Tolerant I/O Suitable for Internal Board
Routing

General Purpose I/O Pins
- Inputs
- Asynchronous rising and falling edge wakeup
detection Interrupt High or Low Level
- Outputs:
- Push Pull or Open Drain output
- Programmable power well emulation
- Pull up or pull down resistor control

- Automatically disabling pull-up resistors when
output driven low

- Automatically disabling pull-down resistors
when output driven high

- Group- or individual control of GPIO data.
Up To Three LEDs
- Programmable Blink Rates

- Piecewise Linear Breathing LED Output Control-
ler

- Provides for programmable rise and fall
waveforms

- Operational in EC Sleep States
One Serial Peripheral Interface (SPI) Controller
- Master Only SPI Controller
- Mappable to three ports (only 1 port active at a
time)
- 1 shared SPI Interface.

- 1 General Purpose SPI Interface (package
dependent)
- 1 Crisis recovery SPI Interface (located on
Keyboard Matrix Scan connector)
- Dual and Quad I/O Support
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- Flexible Clock Rates
- SPI Burst Capable

- SPI Controller Operates with Internal DMA Con-
troller with CRC Generation

Up To Two BC-Link Interconnection Bus

ADC Interface

- Up to 8 Channels
- 10-bit Conversion in 10us

- Integral Non-Linearity of +0.5 LSB; Differential
Non-Linearity of +0.5 LSB

- External Analog Voltage Reference

DAC Interface

- Upto 2 Channels
- 8 Bit Resolution
- External Analog Voltage Reference

FAN Support

- Up to 8 Programmable Pulse-Width Modulator
(PWM) Outputs, for Fan or General Use

- Multiple Clock Rates
- 16-Bit ON & 16-Bit OFF Counters

Products

Up to Two Fan Tachometer Inputs,
- 16 Bit Resolution

» Universal Asynchronous Receiver Transmitter
(UART)

Full function Serial Port or 2-Pin Debug Port
(product dependent)

High Speed NS16C550A Compatible UART with
Send/Receive 16-Byte FIFOs

Accessible from Host and EC

Full Duplex Operation

Programmable Input/output Pin Polarity Inver-
sion

Programmable Main Power or Standby Power
Functionality

Standard Baud Rates to 115.2 Kbps, Custom
Baud Rates to 1.5 Mbps

« Package

128 VTQFP RoHS Compliant Package
144 WFBGA RoHS Compliant Package

Note:

This table shows the total number of instances available per product. However, not all features may be

used simultaneously since they are multiplexed on the same pins. See the Pin Description chapter to deter-
mine specific chip configuration options.
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TO OUR VALUED CUSTOMERS

It is our intention to provide our valued customers with the best documentation possible to ensure successful use of
your Microchip products. To this end, we will continue to improve our publications to better suit your needs. Our pub-
lications will be refined and enhanced as new volumes and updates are introduced.

If you have any questions or comments regarding this publication, please contact the Marketing Communications
Department via E-mail at docerrors@microchip.com. We welcome your feedback.

Most Current Data Sheet
To obtain the most up-to-date version of this data sheet, please register at our Worldwide Web site at:

http://www.microchip.com

You can determine the version of a data sheet by examining its literature number found on the bottom outside corner
of any page. The last character of the literature number is the version number, (e.g., DS30000000A is version A of
document DS30000000).

Errata

An errata sheet, describing minor operational differences from the data sheet and recommended workarounds, may
exist for current devices. As device/documentation issues become known to us, we will publish an errata sheet. The
errata will specify the revision of silicon and revision of document to which it applies.

To determine if an errata sheet exists for a particular device, please check with one of the following:

» Microchip’s Worldwide Web site; http://www.microchip.com
» Your local Microchip sales office (see last page)

When contacting a sales office, please specify which device, revision of silicon and data sheet (include -literature
number) you are using.

Customer Notification System
Register on our web site at www.microchip.com to receive the most current information on all of our products.
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1.0 GENERAL DESCRIPTION

The MEC140x/1x is a family of keyboard and embedded controller designs customized for notebooks and tablet plat-
forms. The MEC140x/1x family is a highly-configurable, mixed signal, advanced I/O controller architecture. Every device
in the family incorporates a 32-bit MIPS32 M14K Microcontroller core with a closely-coupled SRAM for code and data.
A secure boot-loader is used to download the custom firmware image from the system’s shared SPI Flash device,
thereby allowing system designers to customize the device’s behavior.

The MEC140x/1x products may be configured to communicate with the system host through one of three host inter-
faces: Intel Low Pin Count (LPC), eSPI, or I2C. Note that this functionality is product dependent. To see which features
apply to a specific part in the family see Products on page 3. The document defines the features for all devices in the
family.

The MEC140x/1x products are designed to operate as either a stand-alone I/O device or as an EC Base Component of
a split-architecture Advanced I/O Controller system which uses BC-Link communication protocol to access up to two
BC bus companion components. The BC-Link protocol is peer-to-peer providing communication between the
MEC140x/1x embedded controller and registers located in a companion device.

The MEC140x/1x is directly powered by a minimum of two separate suspend supply planes (VBAT and VTR) and
senses a third runtime power plane (VCC) to provide “instant on’ and system power management functions. In addition,
this family of products has the option to connect the VTR_33_18 power pin to either a 3.3V VTR power supply or a 1.8V
power supply. This option may only be used with the eSPI Host Interface or the 12C Host Interface. In systems using the
12C Host Interface, ten GPIOs are powered by VTR_33_18, thereby allowing them to operate at either 3.3V or 1.8V. All
the devices are equipped with a Power Management Interface that supports low-power states and are capable of oper-
ating in a Connected Standby system.

The MEC140x/1x family of devices offer a software development system interface that includes a Trace FIFO Debug
port, a host accessible serial debug port with a 16C550A register interface, a Port 80 BIOS Debug Port, and an In-circuit
Serial Programming (ICSP) interface.

1.1 Boot ROM

Following the release of the EC_PROC_RESET# signal, the processor will start executing code in the Boot ROM. The
Boot ROM executes the SPI Flash Loader, which downloads User Code from an external SPI Flash and stores it in the
internal Code RAM. Upon completion, the Boot ROM jumps into the User Code and starts executing.

1.2 Initialize Host Interface

By default, this device powers up all the interfaces, except the VBAT powered interfaces and select signals, to GPIO
inputs. The Boot ROM is used to download code from an external flash via either the Shared Flash Interface, the eSPI
flash channel or the Private Flash Interface. The downloaded code must configure the device’s pins according to the
platform’s needs. This includes initializing the Host Interface.

Once the device is configured for operation, the downloaded code must deassert the system’s RSMRST# (Resume
Reset) signal. Any GPIO may be selected for the RSMRST# function. This is up to the system board designer. The only
requirement is that the board designer attach an external pull-down on the GPIO pin being used for the RSMRST# func-
tion. This will ensure the RSMRST# pin is asserted low by default and does not glitch during power-up.

This family of devices has up to three Host Interface options. It may be configured as an LPC Device, an eSPI Device,
or 12C device. See Products on page 3 for the features supported in each device.

On a VTR POR, all the host interface pins default to GPIO inputs.

1.2.1 CONFIGURE LPC INTERFACE

The downloaded firmware must configure the GPIO Pin Control registers for the LPC alternate function, configure the
LPC Base Address Register (BAR), and activate the LPC block.

Example:

* GPIO034 Pin Control Register = 0x1000; /IALT FUNC1 - PCI_CLK

* GPIO040 Pin Control Register = 0x1000; /IALT FUNC1 - LADO

* GPIO041 Pin Control Register = 0x1000; /IALT FUNC1 — LAD1

* GPIO042 Pin Control Register = 0x1000; /IALT FUNC1 - LAD2

» GPIO043 Pin Control Register = 0x1000; /IALT FUNC1 - LAD3

» GPIO044 Pin Control Register = 0x1000; //ALT FUNC1 — LFRAME_N

DS00001956E-page 6 © 2015 - 2016 Microchip Technology Inc.
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» GPIO061 Pin Control Register = 0x1000; //ALT FUNC1 - LPC_PD_N
» GPIO063 Pin Control Register = 0x1000; //ALT FUNC1 - SER_IRQ

» GPIO064 Pin Control Register = 0x1000; /IALT FUNC1 - PCI_RESET
* GPIO067 Pin Control Register = 0x1000; /IALT FUNC1 — CLKRUN

» LPC Interface (Configuration Port) BAR = 0x002E_8CO01; /Iset bit 15
* LPC Activate Register = 0x01;

1.2.2 CONFIGURE ESPI INTERFACE

The downloaded firmware must configure the GPIO Pin Control registers for the eSPI alternate function, configure the
eSPI 1/0 Component (Configuration Port) Base Address Register (BAR), and activate the eSPI block.

Example:

* GPIO034 Pin Control Register = 0x2000; /IALT FUNC2 - ESPI_CLK

* GPIO044 Pin Control Register = 0x2000; /IALT FUNC2 — ESPI_CS#

» GPIO040 Pin Control Register = 0x2000; /IALT FUNC2 - ESPI_IO0

» GPIO041 Pin Control Register = 0x2000; //ALT FUNC2 - ESPI_IO1

» GPIO042 Pin Control Register = 0x2000; /IALT FUNC2 - ESPI_I02

* GPIO043 Pin Control Register = 0x2000; /IALT FUNC2 — ESPI_IO3

» GPIO063 Pin Control Register = 0x2000; /IALT FUNC2 — ESPI_ALERT#
* GPIO061 Pin Control Register = 0x2000; /IALT FUNC2 — ESPI_RESET#

» eSPI /O Component (Configuration Port) BAR = 0x002E_0001; /Iset bit 15
» eSPI Activate Register = 0x01;

1.2.3 CONFIGURE I2C INTERFACE

Similar to the LPC and eSPI interfaces, the downloaded firmware must configure the GPIO Pin Control registers for the
SMBus alternate function and activate the associated SMB/I2C Controller.

1.3 Initialize Peripheral Interfaces
This will be system dependent, however, this section outlines some recommendations when enabling certain interfaces.

1.3.1 KEYBOARD SCAN INTERFACE

The Keyboard Scan Interface has been multiplexed onto GPIO pins. Internal pull-up resistors, enabled via the GPIO Pin
Control Registers", may be used on the KSI and KSO pins instead of external pull-ups. However, if internal pull-ups are
used then the PreDrive Mode must be enabled. The GPIO Pin Control register format is defined in Section 22.6.1.1,
"Pin Control Register," on page 329. The PreDrive Mode is defined in Section 30.10.2, "PreDrive Mode," on page 406.

1.4 System Block Diagrams

Note: Not all features shown are available on all devices. Refer to Products on page 3 for a list of the features byI
device.
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1.4.1

LPC HOST SYSTEM BLOCK DIAGRAM
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1.4.2

ESPI HOST SYSTEM BLOCK DIAGRAM
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1.4.3 I2C HOST SYSTEM BLOCK DIAGRAM

CPU
S0 (Main) PECI 3.0 PCH SPI Interface | Shared
Power Interface (3.3Vonly) Flash
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VCC_PWRGD g
T NRESET_OUT,
E NRESET_IN .
= - Voltage Monitoring
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DACs (2)== (e.g., DC Controlled
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32Khz vc_out S5 (Suspend)
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2-pin Debug UART: . 8 SYSPWR PRES
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. VCI_OVRD_IN
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(3x)
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I—PS/Z SPII/F | |
) ) ' BC-Link
PS/2 PS/2 Keyboard Battery SMB.US/IZC GPIOs Companion
Mouse Keyboard Pack Device (s) Chip(s)

Private SPI Flash
(accessible on
KeyScan pins)

1.5 MEC140x Internal Address Spaces

The Internal Embedded Controller can access any register in the EC Address Space or Host Address Space. The LPC
and eSPI Host Controllers can directly access peripheral registers in the Host Address Space. If the 12C interface is
used as the Host Interface, access to all the IP Peripherals is dependent on the EC firmware.

Note: The eSPI and LPC Host Controllers also have access to the SRAM data space via the SRAM Memory
BARs, which is not illustrated below.
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. oo
Trace FIFO '"I;i;;a' Tllfnz'rts 32-Bit RTOS Wi:;h;"g Hibernation | | Week Timer ICSP 3
} 8 2
(TFDP) Controller (a%) Timer (WDT) Timer +BGPO (JTAG) p
Master |/F g
o
EC Address Space
Slave I/F Slave I/F Slave I/F Slave I/F Slave I/F Slave I/F Slave I/F Slave I/F
SMBus Keyboard
eFUSE GPIOs SPI Controllers PECI 3.0 PS/2 Matrix Scan | | Fower Reset
Controller (2x) Generator
(4x) Controller
(KeyScan)
Breathin, Voltage-
LEDs g TACHs PWMs DACs Controlled Comparators ADCs
(2x) (8x) (2-Channels) Interface (2x) (8-Channels)
(34) (vel)
Slave I/F Slave I/F Slave I/F Slave I/F Slave I/F Slave I/F Slave I/F
‘ EC Address Space
Slave I/F Slave I/F Slave I/F
EC-tO-ECé:g;;AddfeSS LPCI/F Controller | qgffmmm LPC I/Fumm eSPII/F Controller | «gffmmm eSP! |/Frm
Master |/F Master I/F Master I/F
‘ EC/Host Address Space ‘
Slave I/F Slave I/F Slave I/F Slave I/F Slave I/F Slave I/F Slave I/F |
8042 Embedded - ACPI EC
Port 80 BIOS Emulated Memory Mailbox Controllers ACPI PM UART
Debug Keyboard Interface Register I/F (4x) Controller
Controller (EMI)
Note:  Not all features shown are available on all devices. Refer to Products on page 3 for a list of the features by
device.
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2.0

21

PIN CONFIGURATION

Description

The Pin Configuration chapter includes Pin Lists, Pin Description, Pin Multiplexing, Notes for Tables in this Chapter, Pin
States After VTR Power-On, and Packages.

2.2 Terminology and Symbols for Pins/Buffers
2.2.1 BUFFER TERMINOLOGY
Term Definition
Pin Ref. Number | There is a unique reference number for each pin name.
# The ‘# sign at the end of a signal name indicates an active-low signal
n The lowercase ‘n’ preceding a signal name indicates an active-low signal
PWR Power
| Digital Input
IS Input with Schmitt Trigger
I_AN Analog Input
(0] Push-Pull Output
oD Open Drain Output
10 Bi-directional pin
10D Bi-directional pin with Open Drain Output
PIO Programmable as Input, Output, Open Drain Output, Bi-directional or Bi-directional with Open
Drain Output.
PCI_I Input. These pins meet the PCI 3.3V AC and DC Characteristics. (Note 2-1)
PCI_O Output. These pins meet the PCI 3.3V AC and DC Characteristics. (Note 2-1)
PCI_OD Open Drain Output. These pins meet the PCI 3.3V AC and DC Characteristics. (Note 2-1)
PCI_IO Input/Output These pins meet the PCI 3.3V AC and DC Characteristics. (Note 2-1)
PCI_ICLK Clock Input. These pins meet the PCI 3.3V AC and DC Characteristics and timing. (Note 2-2)
PCI_PIO Programmable as Input, Output, Open Drain Output, Bi-directional or Bi-directional with Open
Drain Output. These pins meet the PCI 3.3V AC and DC Characteristics. (Note 2-1).
PECI_IO PECI Input/Output. These pins operate at the processor voltage level (VREF_CPU)
SB-TSI SB-TSI Input/Output. These pins operate at the processor voltage level (VREF_CPU)
Note 2-1 See the “PCI Local Bus Specification,” Revision 2.1, Section 4.2.2.
Note 2-2 See the “PCI Local Bus Specification,” Revision 2.1, Section 4.2.2 and 4.2.3.
222 PIN NAMING CONVENTIONS

1. Pin Name is composed of the multiplexed options separated by ‘/'. E.g., GPIOxxxx/SignalA/SignalB.

2. The first signal shown in a pin name is the default signal. E.g., GPIOxxxx/SignalA/SignalB means the GPIO is
the default signal.

3. Parenthesis ()’ are used to list aliases or alternate functionality for a single mux option. E.g. GPIOxxx(Alias)/Sig-
nalA/SignalB. The Alias is the intended usage for a specific GPIO. E.g., GPIOxxx(ICSP_DATA) is intended to
indicate that ICSP_DATA signal may come out on this pin when the Mux Control is set for GPIOxxx. In this case,
enabling the test mode takes precedence over the Mux Control selection.

4. Square brackets ‘[ ] are used to indicate there is a Strap Option on a pin. This is always shown as the last signal
on the Pin Name.

5. Signal Names appended with a numeric value indicates the Instance Number, except for SMBus Pins. E.g.,
PWMO, PWM1, etc. indicates that PWMO is the PWM output for PWM Instance 0, PWM1 is the PWM output for
PWM Instance 1, etc. Note that this same instance number is shown in the Register Base Address tables linking
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the specific PWM block instance to a specific signal on the pinout. The instance number may be omitted if there
in only one instance of the IP block implemented.

Note:  The numeric value appended to the end of the SMBus pins indicates they are 1.8V /O signaling. E.g.
SMBO03_DATA vs SMB03_DATA18. The SMBO03_DATA signal uses standard 3.3V /O signaling. The
SMBO03_DATA18 signal operates at 1.8V I/O signaling levels.

6. SMBus Port pins can be mapped to any SMB Controller. The number in the SMBus signal names (SMBxx_DATA)
indicates the port value. E.g. SMB01_DATA represents SMBus Data Port 1

23 Notes for Tables in this Chapter

Note

Description

Note 1

The LAD and SER_IRQ pins require an external weak pull-up resistor of 10k-100k ohms.

Note 2

The ICSP_MCLR pin is used to enable JTAG. There is an internal pull-up on this pin to keep it
from entering debug mode. When debug mode is entered the ICSP_DATA and ICSP_CLOCK
signals are automatically enabled on their respective pins. The System Board Designer should
leave the ICSP_MCLR pin as a no-connect.

Note 3

An external cap must be connected as close to the CAP pin/ball as possible with a routing
resistance and CAP ESR of less than 100mohms. The capacitor value is 1TuF and must be
ceramic with X5R or X7R dielectric. The cap pin/ball should remain on the top layer of the PCB
and traced to the CAP. Avoid adding vias to other layers to minimize inductance.

Note 4

This SMBus ports supports 1 Mbps operation as defined by 12C. For 1 Mbps 12C recom-
mended capacitance/pull-up relationships from Intel, refer to the Shark Bay platform guide,
Intel ref number 486714. Refer to the PCH - SMBus 2.0/SMLink Interface Design Guidelines,
Table 20-5 Bus Capacitance/Pull-Up Resistor Relationship.

Note 5

RESET_OUT# pin must be pulled to ground via an external 8.2k ohm resistor. This will ensure
the glitch-free tristate GPIO input will not glitch high on a power on reset (POR) event.

Note 6

In order to achieve the lowest leakage current when both PECI and SB TSI are not used, set
the VREF_CPU Disable bit to 1.

Note 7

The BC DAT pin requires a weak pull up resistor (100 K Ohms).

Note 8

The voltage on the ADC pins must not exceed 3.6 V or damage to the device will occur.

Note 9

The XTAL1 pin should be left floating when using the XTALZ2 pin for the single ended clock
input.

Note 10

The Boot ROM manipulates the pins associated with the Shared SPI interface and the Private
SPl interface to access the external flash. Before exiting, the Boot ROM tristates these inter-
faces by returning them to their default hardware state (i.e., GPIO input).

Note 11

When the SMBxx_xxxx18 functions are selected, the pins operate at 1.8V 1/O signal levels.

Note 12

The GPIO assignment on this pin only provides interrupt and wakeup capability. This is pro-
vided by the Interrupt Detection field in the Pin Control register. The Mux control field in the Pin
Control Register should not be set to 00 = GPIO or undesirable results may occur. In order to
emphasize the prohibition on using the GPIO Signal Pin Function, the Pin Chapter does not list
the GPIO signal pin function assigned to this pin; however, the GPIO chapter does so the inter-
rupt can be used.

Note 13

This signal is a test signal used to detect when the internal 48MHz clock is toggling or stopped
in heavy and deepest sleep modes.

Note 14

The VCI pins may be used as GPIOs. The VCI input signals are not gated by selecting the
GPIO alternate function. Firmware must disable (i.e., gate) these inputs by writing the bits in
the VCI Input Enable Register when the GPIO function is enabled.
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Note Description

Note 15 The KSI and KSO Key Scan pins require pull-up resistors. The system designer may opt to
use either use the internal pull-up resistors or populate external pull-up resistors.

Note 16 If the eSPI Flash Channel is used for booting, the GPIO123/SHD_CS# pin must be used as
RSMRST#. This pin will be driven high by the boot ROM code in order to activate the eSPI
flash channel. If the SHD_SPI port is used for booting, then any unused GPIO may be used for
RSMRST#.

Note 17 If the eSPI Flash Channel is used for booting, the GPIO135/SHD_I0O2 pin must be used to
determine that the primary power rails are stable before RSMRST# can be de-asserted. See
the MEC140X/1X eSPI Addendum document for more details.

Note 18 If certain blocks are not used, then the associated voltage reference pin may be connected to

ground, as follows:

« if the ADC is not used and the block is disabled, ADC_VREF can be connected to VSS

« if the DAC is not used and the block is disabled, DAC_VREF can be connected to VSS

« if both PECI and SB TSI are not used and the GPIO033/PECI_DAT/SB_TSI_DAT and
GPIO035/ SB-TSI_CLK pins are configured as GPIOs, then VREF_CPU can be con-
nected to VSS.

2.4 Pin Lists

Note:  The GPIO Pin Control registers for the Pads that are not bonded out to pins or balls in the smaller package
have been defaulted to their inactive state and are read-only. These pins cannot be modified by the down-
loaded firmware located in SRAM. No special handling required.

2.41 MEC140X PIN LIST

MEC140x
128-pin VTQFP 144-pin WFBGA Pin Name
1 L10 GPIO157/LEDO/TST_CLK_OUT
2 N13 GPIO027/KSO00/PVT_IO1
3 M12 GPIO001/SPI_CS#/32KHZ_OUT
4 M10 GPIO002/PWM7
5 G5 VTR
6 M13 GPIO005/SMB00_DATA/SMB00_DATA18/KSI2
7 L12 GPIO006/SMB00_CLK/SMB00_CLK18/KSI3
8 K11 GPIO007/SMB01_DATA/SMB01_DATA18
9 J11 GPIO010/SMB01_CLK/SMB01_CLK18
10 G9 GPIO011/nSMI/NEMI_INT
11 J7 GPIO012/SMB02_DATA/SMB02_DATA18
12 H12 GPIO013/SMB02_CLK/SMB02_CLK18
13 H8 NRESET_IN/GPIO014
14 L11 GPIO015/KSO01/PVT_CS#
15 H11 GPIO016/KSO02/PVT_SCLK
16 J12 GPIO017/KSO03/PVT_IO0
17 Cc9 VSS
18 F1 VR_CAP
19 H5 VTR
20 G11 GPIO020/CMP_VINO
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MEC140x
128-pin VTQFP 144-pin WFBGA Pin Name
21 H13 GPIO021/CMP_VIN1
22 G12 DAC_VREF
23 G13 GPIO160/DAC_0O
24 F12 GPIO161/DAC_1
25 F11 GPIO165/CMP_VREFO
26 E11 GPI0166/CMP_VREF1/UART_CLK
27 F13 GPIO123/SHD_CS#
28 E12 GPIO133/SHD_IO0
29 D12 GPIO134/SHD_IO1
30 E13 GPIO135/SHD_102
31 C11 GPI0136/SHD_IO3
32 D13 GPI0126/SHD_SCLK
33 D11 GPIO062/SPI_IO3
34 Cc12 GPIO030/BCM_INTO#/PWM4
35 C13 GPI0031/BCM_DAT0/PWM5
36 B13 GPIO032/BCM_CLKO/PWM6
37 B11 GPIO045/BCM_INT1#/KSO04
38 B12 GPI10046/BCM_DAT1/KSO05
39 B10 GPIO047/BCM_CLK1/KSO06
40 A13 GPIO050/TACHO
41 A12 GPIO051/TACH1
42 A11 GPIO052/SPI_I02
43 H6 VTR
44 Cc8 GPIO053/PWMO
45 B9 GPIO054/PWM1
46 A10 GPIO055/PWM2/KSO08/PVT_IO3
47 A9 GPIO056/PWM3
48 B8 GPIO057/VCC_PWRGD
49 B7 GPIO060/KBRST
50 A8 GPI0025/KSO07/PVT_IO2
51 Cc10 VSS
52 Cc7 GPI0026/PS2_CLK1B
53 A7 GPIO061/LPCPD#
54 H7 VTR_33_18
55 C6 GPIO063/SER_IRQ
56 B6 GPIO064/LRESET#
57 A6 GPIO034/PCI_CLK
58 B5 GPIO044/LFRAME#
59 A5 GPIO040/LADO
60 A4 GPIO041/LAD1
61 C5 GPIO042/LAD2
62 C4 GPIO043/LAD3
63 B4 GPIO067/CLKRUN#
64 D1 VSS
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MEC140x
128-pin VTQFP 144-pin WFBGA Pin Name
65 J5 VTR
66 C3 GPIO100/nEC_SCI
67 C2 GPIO101/SPI_CLK
68 A3 GPIO102/KSO09[CR_STRAP]
69 B3 GPIO103/SPI_IO0
70 A2 GPIO104/LED2
71 E2 GPIO105/SPI_IO1
72 C1 GPIO106/KSO10
73 D2 GPIO107/nRESET_OUT
74 B2 GPIO110/KSO11
75 F2 GPIO111/KSO12
76 A1l GPIO112/PS2_CLK1A/KSO13
77 G3 GPIO113/PS2_DAT1A/KSO14
78 E1 GPI10114/PS2_CLKO
79 B1 GPIO115/PS2_DATO
80 G1 GPIO116/TFDP_DATA/UART_RX
81 G2 GPIO117/TFDP_CLK/UART_TX
82 J6 VTR
83 H2 GPIO120/CMP_VOUT1
84 D3 VSS
85 H1 GPI10124/CMP_VOUTO
86 H3 GPIO125/KS0O15
87 K1 ICSP_MCLR
88 J1 GPI0127/PS2_DAT1B
89 K2 GPIO130/SMB03_DATA/SMB03_DATA18
90 J2 GPIO035/SB-TSI_CLK
91 L1 GPIO131/SMB03_CLK/SMB03_CLK18
92 M1 GPIO132/KSO16
93 N1 GPIO140/KSO17
94 K3 GPIO033/PECI_DAT/SB_TSI_DAT
95 L5 VREF_CPU
96 J3 GPIO141/SMB04_DATA/SMB04_DATA18
97 L3 GPI0142/SMB04_CLK/SMB04_CLK18
98 L4 GPIO143/KSI0/DTR#
99 L2 GPIO144/KSI11/DCD#
100 F3 VSS
101 M2 GPIO145(ICSP_CLOCK)
102 M3 GPIO146(ICSP_DATA)
103 G6 VTR
104 N2 GPIO147/KSI4/DSR#
105 M4 GPIO150/KSI5/RI#
106 N3 GPIO156/LED1
107 N4 GPIO151/KSI6/RTS#
108 N5 GPIO152/KSI7/CTS#
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MEC140x
128-pin VTQFP 144-pin WFBGA Pin Name
109 N6 GPIO153/ADC4
110 L7 GPIO154/ADC3
111 M6 GPIO155/ADC2
112 M7 AVSS
113 L6 GPIO122/ADCA1
114 N7 GPIO121/ADCO
115 M5 ADC_VREF
116 N8 GPIO022/ADC5
117 L9 GPIO023/ADC6/A20M
118 N9 GPI0O024/ADC7
119 N10 BGPO/GPIO004
120 M9 SYSPWR_PRES/GPIO003
121 M8 VCI_OUT/GPIO036
122 K12 VBAT
123 J13 XTAL1
124 E3 VSS_VBAT
125 L13 XTAL2
126 N12 VCI_IN1#/GPIO162
127 N11 VCI_INO#/GPIO163
128 M11 VCI_OVRD_IN/GPIO164
H9 VSS
J8 VSS
J9 VSS
K13 VSS
E5 No Connect
E6 No Connect
E7 No Connect
E8 No Connect
E9 No Connect
F5 No Connect
F6 No Connect
F7 No Connect
F8 No Connect
F9 No Connect
G8 No Connect
L8 No Connect
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24.2 MEC141X PIN LIST

MEC141x

128-pin VTQFP

144-pin WFBGA

Pin Name

1 L10 GPI0157/LEDO/TST_CLK_OUT

2 N13 GPI10027/KSO00/PVT_101

3 M12 GPIO001/SPI_CS#/32KHZ_OUT

4 M10 GPI0002/PWM7

5 G5 VTR

6 M13 GPIO005/SMB00_DATA/SMB00_DATA18/KSI2
7 L12 GPIO006/SMB00_CLK/SMB00_CLK18/KSI3
8 K11 GPI0007/SMBO01_DATA/SMB01_DATA18
9 J1 GPIO010/SMB01_CLK/SMB01_CLK18
10 G9 GPI0011/nSMI/NEMI_INT

11 J7 GPI0012/SMB02_DATA/SMB02_DATA18
12 H12 GPIO013/SMB02_CLK/SMB02_CLK18
13 H8 nRESET_IN/GPIO014

14 L11 GPIO015/KSO01/PVT_CS#

15 H11 GPIO016/KSO02/PVT_SCLK

16 J12 GPI0017/KSO03/PVT_I00

17 c9 VSS

18 F1 VR_CAP

19 H5 VTR

20 G GPI0020/CMP_VINO

21 H13 GPIO021/CMP_VIN1

22 G12 DAC_VREF

23 G13 GPIO160/DAC_0

24 F12 GPIO161/DAC_1

25 F11 GPI10165/CMP_VREF0

26 E11 GPI0166/CMP_VREF1/UART_CLK

27 F13 GPIO123/SHD_CS# [BSS_STRAP]

28 E12 GPI0133/SHD_IO0

29 D12 GPI0134/SHD_|O1

30 E13 GPIO135/SHD_|02

31 C11 GPI0136/SHD_IO3

32 D13 GPI0126/SHD_SCLK

33 D11 GPIO062/SPI_|03

34 c12 GPIO030/BCM_INTO#/PWM4

35 c13 GPIO031/BCM_DATO/PWM5

36 B13 GPIO032/BCM_CLKO/PWM6

37 B11 GPI0045/BCM_INT1#/KS004

38 B12 GPIO046/BCM_DAT1/KSO05

39 B10 GPI0047/BCM_CLK1/KSO06

40 A13 GPI0050/TACHO

41 A12 GPI0051/TACH1

42 A11 GPIO052/SPI_I02
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MEC141x
128-pin VTQFP 144-pin WFBGA Pin Name
43 H6 VTR
44 Cc8 GPIO053/PWMO
45 B9 GPIO054/PWM1
46 A10 GPIO055/PWM2/KSO08/PVT_lIO3
47 A9 GPIO056/PWM3
48 B8 GPIO057/VCC_PWRGD
49 B7 GPIO060/KBRST
50 A8 GPIO025/KS0O07/PVT_l02
51 C10 VSS
52 c7 GPIO026/PS2_CLK1B
53 A7 GPIO061/LPCPD#/ESPI_RESET#
54 H7 VTR_33 18
55 C6 GPIO063/SER_IRQ/ESPI_ALERT#
56 B6 GPIO064/LRESET#
57 A6 GPIO034/PCI_CLK/ESPI_CLK
58 B5 GPIO044/LFRAME#/ESPI_CS#
59 A5 GPIO040/LADO/ESPI_IO0
60 A4 GPIO041/LAD1/ESPI_IO1
61 C5 GPIO042/LAD2/ESPI_IO2
62 C4 GPIO043/LAD3/ESPI_IO3
63 B4 GPIO067/CLKRUN#
64 D1 VSS
65 J5 VTR
66 C3 GPIO100/nEC_SCI
67 C2 GPIO101/SPI_CLK
68 A3 GPIO102/KSO09[CR_STRAP]
69 B3 GPIO103/SPI_IO0
70 A2 GPIO104/LED2
71 E2 GPIO105/SPI_IO1
72 C1 GPIO106/KSO10
73 D2 GPIO107/nRESET_OUT
74 B2 GPIO110/KSO11
75 F2 GPIO111/KSO12
76 A1 GPIO112/PS2_CLK1A/KSO13
77 G3 GPIO113/PS2_DAT1A/KSO14
78 E1 GPI0114/PS2_CLKO
79 B1 GPIO115/PS2_DATO
80 G1 GPIO116/TFDP_DATA/UART_RX
81 G2 GPIO117/TFDP_CLK/UART_TX
82 J6 VTR
83 H2 GPIO120/CMP_VOUT1
84 D3 VSS
85 H1 GPIO124/CMP_VOUTO
86 H3 GPIO125/KS0O15
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MEC141x
128-pin VTQFP 144-pin WFBGA Pin Name

87 K1 ICSP_MCLR
88 J1 GPIO127/PS2_DAT1B
89 K2 GPIO130/SMB03_DATA/SMB03_DATA18
90 J2 GPIO035/SB-TSI_CLK
91 L1 GPIO131/SMB03_CLK/SMB03_CLK18
92 M1 GPIO132/KSO16
93 N1 GPIO140/KSO17
94 K3 GPIO033/PECI_DAT/SB_TSI_DAT
95 L5 VREF_CPU
96 J3 GPIO141/SMB04_DATA/SMB04_DATA18
97 L3 GPIO142/SMB04_CLK/SMB04_CLK18
98 L4 GPIO143/KSIO/DTR#
99 L2 GPIO144/KSI1/DCD#
100 F3 VSS
101 M2 GPIO145(ICSP_CLOCK)
102 M3 GPIO146(ICSP_DATA)
103 G6 VTR
104 N2 GPIO147/KSI4/DSR#
105 M4 GPIO150/KSI5/RI#
106 N3 GPIO156/LED1
107 N4 GPIO151/KSI6/RTS#
108 N5 GPIO152/KSI7/CTS#
109 N6 GPIO153/ADC4
110 L7 GPIO154/ADC3
111 M6 GPIO155/ADC2
112 M7 AVSS
113 L6 GPIO122/ADCA1
114 N7 GPIO121/ADCO
115 M5 ADC_VREF
116 N8 GPIO022/ADC5
117 L9 GPIO023/ADC6/A20M
118 N9 GPI0024/ADC7
119 N10 BGPO/GPIO004
120 M9 SYSPWR_PRES/GPIO003
121 M8 VCI_OUT/GPIO036
122 K12 VBAT
123 J13 XTAL1
124 E3 VSS_VBAT
125 L13 XTAL2
126 N12 VCI_IN1#/GP10162
127 N11 VCI_INO#/GPIO163
128 M11 VCI_OVRD_IN/GPIO164

H9 VSS

J8 VSS
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MEC141x
128-pin VTQFP 144-pin WFBGA Pin Name

J9 VSS

K13 VSS

E5 No Connect
E6 No Connect
E7 No Connect
E8 No Connect
E9 No Connect
F5 No Connect
F6 No Connect
F7 No Connect
F8 No Connect
F9 No Connect
G8 No Connect
L8 No Connect

2.5 Non 5 Volt Tolerant Pins
There are no 5 Volt tolerant pins in the MEC140x/1x.

2.6 1.8V or 3.3V I/O Pins

The following signals are powered by the VTR_33_18 power supply. This supply determines the operating voltage range
for these signals.

Note: The LPC Interface signals require the VTR _33_18 power pin to be connected to the 3.3V VTR rail. The
eSPI Interface signals require the VTR_33_18 power pin to be connected to the 1.8V rail. The GPIO signals
on these pins may operate at either 1.8V or 3.3V.

« GPIO061/LPCPD#/ESPI_RESET#
. VTR 33 18

+ GPIO063/SER_IRQ/ESPI_ALERT#
+ GPIO0B4/LRESET#

« GPIO034/PCI_CLK/ESPI_CLK

« GPIO044/LFRAME#/ESP|_CS#

« GPIO040/LADO/ESPI_IO0

« GPIO041/LAD1/ESPI_IO1

« GPIO042/LAD2/ESPI_102

« GPIO043/LAD3/ESPI_IO3

+ GPIO067/CLKRUN#

2.7 POR Glitch Protected Pins

All pins have POR output glitch protection. POR output glitch protection ensures that pins will have a steady-state output
during a VTR POR.
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2.8 Non Backdrive Protected Pins

TABLE 2-1: lists pins which do not have backdrive protection. If the power supply used to power the buffer of the pin
(VTR or VTR_33_18) is off none of these pins are allowed to be above 0V to prevent back-drive onto the associated
power supply. The Power Supply used to power the buffer is shown in the Signal Power Well column of the Pin Multi-

plexing Tables in Section 2.0 “Pin Configuration”.

TABLE 2-1:

MEC140X/1X NON BACKDRIVE PROTECTED PINS

Pin Name

DAC_VREF

GPIO160/DAC_O

GPIO161/DAC_1

GPIO165/CMP_VREFO0

GPIO166/CMP_VREF1/UART_CLK

GP10020/CMP_VINO

GPI0021/CMP_VIN1

GPIO035/SB-TSI_CLK

GPIO033/PECI_DAT/SB_TSI_DAT

VREF_CPU

ADC_VREF

GPIO153/ADC4

GPIO154/ADC3

GPIO155/ADC2

GP10122/ADC1

GPIO121/ADCO

GPIO022/ADC5

GPI10023/ADC6/A20M

GPI10024/ADC7

GPIO040/LADO

GP10041/LAD1

GPIO042/LAD2

GPIO043/LAD3

GPIO063/SER_IRQ

XTAL1

XTAL2

29 Pin Description

Note:  See Section 2.3, "Notes for Tables in this Chapter," on page 13 for notes that are referenced in the PinI

Description table.

Interface Signal Name Description Notes
Analog Data Acquisition Inter- | ADCO ADC channel 0 Note 8
face
Analog Data Acquisition Inter- | ADC1 ADC channel 1 Note 8
face
Analog Data Acquisition Inter- | ADC2 ADC channel 2 Note 8
face
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Interface Signal Name Description Notes
Analog Data Acquisition Inter- | ADC3 ADC channel 3 Note 8
face
Analog Data Acquisition Inter- | ADC4 ADC channel 4 Note 8
face
Analog Data Acquisition Inter- | ADC5 ADC channel 5 Note 8
face
Analog Data Acquisition Inter- | ADC6 ADC channel 6 Note 8
face
Analog Data Acquisition Inter- | ADC7 ADC channel 7 Note 8
face
BC-Link Interface BCM_CLKO BC-Link Master clock
BC-Link Interface BCM_CLK1 BC-Link Master clock
BC-Link Interface BCM_DATO BC-Link Master data I/O Note 7
BC-Link Interface BCM_DAT1 BC-Link Master data 1/0 Note 7
BC-Link Interface BCM_INTO# BC-Link Master interrupt
BC-Link Interface BCM_INT1# BC-Link Master interrupt
Comparator Interface CMP_VINO Comparator 0 Positive Input
Comparator Interface CMP_VIN1 Comparator 1 Positive Input
Comparator Interface CMP_VOUTO Comparator 0 Output
Comparator Interface CMP_VOUT1 Comparator 1 Output
Comparator Interface CMP_VREFO Comparator 0 Negative Input
Comparator Interface CMP_VREF1 Comparator 1 Negative Input
Digatal to Analog (DAC) Inter- | DAC_O DAC channel 0
face
Digatal to Analog (DAC) Inter- | DAC_1 DAC channel 1
face
eSPI HOST INTERFACE ESPI_ALERT# eSPI Alert
eSPI HOST INTERFACE ESPI_CLK eSPI Clock
eSPI HOST INTERFACE ESPI_CS# eSPI Chip Select
eSPI HOST INTERFACE ESPI_IO0 eSPI Data Pin 0
eSPI HOST INTERFACE ESPI_IO1 eSPI Data Pin 1
eSPI HOST INTERFACE ESPI_IO2 eSPI Data Pin 2
eSPI HOST INTERFACE ESPI_IO3 eSPI Data Pin 3
eSPI HOST INTERFACE ESPI_RESET# eSPI Reset
GPIO Interface GPIO General Purpose Input Output Pins
ICSP Interface ICSP_CLOCK 2-Wire Debug Clock
ICSP Interface ICSP_DATA 2-Wire Debug Data
ICSP Interface ICSP_MCLR 2-Wire Debug Master Reset Note 2
Keyboard Scan Interface KSI0 Keyboard Scan Matrix Input O Note 15
Keyboard Scan Interface KSI1 Keyboard Scan Matrix Input 1 Note 15
Keyboard Scan Interface KSI2 Keyboard Scan Matrix Input 2 Note 15
Keyboard Scan Interface KSI3 Keyboard Scan Matrix Input 3 Note 15
Keyboard Scan Interface KSl14 Keyboard Scan Matrix Input 4 Note 15
Keyboard Scan Interface KSI5 Keyboard Scan Matrix Input 5 Note 15
Keyboard Scan Interface KSI6 Keyboard Scan Matrix Input 6 Note 15
Keyboard Scan Interface KSI7 Keyboard Scan Matrix Input 7 Note 15
Keyboard Scan Interface KSO00 Keyboard Scan Matrix Output O Note 15
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Interface Signal Name Description Notes
Keyboard Scan Interface KSO01 Keyboard Scan Matrix Output 1 Note 15
Keyboard Scan Interface KSO02 Keyboard Scan Matrix Output 2 Note 15
Keyboard Scan Interface KSO03 Keyboard Scan Matrix Output 3 Note 15
Keyboard Scan Interface KSO04 Keyboard Scan Matrix Output 4 Note 15
Keyboard Scan Interface KSO05 Keyboard Scan Matrix Output 5 Note 15
Keyboard Scan Interface KSO06 Keyboard Scan Matrix Output 6 Note 15
Keyboard Scan Interface KSO07 Keyboard Scan Matrix Output 7 Note 15
Keyboard Scan Interface KSO08 Keyboard Scan Matrix Output 8 Note 15
Keyboard Scan Interface KSO009 Keyboard Scan Matrix Output 9 Note 15
Keyboard Scan Interface KSO10 Keyboard Scan Matrix Output 10 Note 15
Keyboard Scan Interface KSO1M1 Keyboard Scan Matrix Output 11 Note 15
Keyboard Scan Interface KSO12 Keyboard Scan Matrix Output 12 Note 15
Keyboard Scan Interface KSO13 Keyboard Scan Matrix Output 13 Note 15
Keyboard Scan Interface KSO14 Keyboard Scan Matrix Output 14 Note 15
Keyboard Scan Interface KSO15 Keyboard Scan Matrix Output 15 Note 15
Keyboard Scan Interface KSO16 Keyboard Scan Matrix Output 16 Note 15
Keyboard Scan Interface KSO17 Keyboard Scan Matrix Output 17 Note 15
LPC HOST INTERFACE CLKRUN# PCI Clock Control
LPC HOST INTERFACE LADO LPC Multiplexed command, address | Note 1
and data bus Bit 0.
LPC HOST INTERFACE LAD1 LPC Multiplexed command, address | Note 1
and data bus Bit 1.
LPC HOST INTERFACE LAD2 LPC Multiplexed command, address | Note 1
and data bus Bit 2.
LPC HOST INTERFACE LAD3 LPC Multiplexed command, address | Note 1
and data bus Bit 3.
LPC HOST INTERFACE LFRAME# Frame signal. Indicates start of new
cycle and termination of broken cycle
LPC HOST INTERFACE LPCPD# LPC Power Down
LPC HOST INTERFACE LRESET# LPC Reset. LRESET# is the same
as the system PCl reset, PCIRST#
LPC HOST INTERFACE nEC_SCI Power Management Event
LPC HOST INTERFACE NEMI_INT EMI Interrupt Output
LPC HOST INTERFACE nSMI SMI Output
LPC HOST INTERFACE PCI_CLK PCI Clock
LPC HOST INTERFACE SER_IRQ Serial IRQ Note 1
Master Clock Interface XTALA1 32.768 KHz Crystal Output
Master Clock Interface XTAL2 32.768 KHz Crystal Input (single-
ended 32.768 KHz clock input)
MISC Functions 32KHZ_OUT 32.768 KHz Digital Output
MISC Functions A20M KBD GATEA20 Output
MISC Functions KBRST CPU_RESET
MISC Functions LEDO LED (Bllinking/Breathing PWM)
PWM Output 0
MISC Functions LED1 LED (Bllinking/Breathing PWM)

PWM Output 1
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Interface Signal Name Description Notes

MISC Functions LED2 LED (Bllinking/Breathing PWM)
PWM Output 2

MISC Functions nRESET _IN External System Reset Input

MISC Functions nRESET_OUT EC-driven External System Reset|Note 5
Output

MISC Functions TFDP_CLK Trace FIFO debug port - clock

MISC Functions TFDP_DATA Trace FIFO debug port - data

MISC Functions VCC_PWRGD System Main Power Indication

MISC Functions XNOR Test Output

PECI Interface PECI_DAT PECI Bus Note 12

Power Interface ADC_VREF ADC Reference Voltage Note 18

Power Interface AVSS Analog ADC supply associated
ground

Power Interface DAC_VREF DAC Reference Voltage Note 18

Power Interface VBAT VBAT supply

Power Interface VR_CAP Internal Voltage Regulator Capacitor | Note 3

Power Interface VREF_CPU Processor Interface Voltage Refer-|Note 6, Note
ence 18

Power Interface VSS VTR associated ground

Power Interface VSS_VBAT VBAT associated ground

Power Interface VTR VTR Suspend Power Supply

Power Interface VTR _33 18 Host Interface Power Supply

PS/2 Interface PS2_CLKO PS/2 clock 0 (PS2_CLK)

PS/2 Interface PS2_CLK1A PS/2 clock 1 - Port A (PS2_CLK)

PS/2 Interface PS2_CLK1B PS/2 clock 1 - Port B (PS2_CLK)

PS/2 Interface PS2_DATO PS/2 data 0 (PS2_DAT)

PS/2 Interface PS2_DAT1A PS/2 data 1 - Port A (PS2_DAT)

PS/2 Interface PS2_DAT1B PS/2 data 1 - Port B (PS2_DAT)

PWM PWMO Pulse Width Modulator Output 0

PWM PWM1 Pulse Width Modulator Output 1

PWM PWM2 Pulse Width Modulator Output 2

PWM PWM3 Pulse Width Modulator Output 3

PWM PWM4 Pulse Width Modulator Output 4

PWM PWM5 Pulse Width Modulator Output 5

PWM PWM6 Pulse Width Modulator Output 6

PWM PWM7 Pulse Width Modulator Output 7

Tachometer TACHO Fan Tachometer Input O

Tachometer TACH1 Fan Tachometer Input 1

SMBus Interface SB_TSI_DAT SMBus Controller AMD-TSI Port|Note 12
Data

SMBus Interface SB-TSI_CLK SMBus Controller AMD-TSI Port
Clock

SMBus Interface SMBO00_CLK SMBus Controller Port 0 Clock Note 4, Note

11
SMBus Interface SMB00_DATA SMBus Controller Port 0 Data Note 4, Note

11

© 2015 - 2016 Microchip Technology Inc.

DS00001956E-page 25




MEC140x/1x

Interface Signal Name Description Notes

SMBus Interface SMBO01_CLK SMBus Controller Port 1 Clock Note 4, Note
11

SMBus Interface SMBO01_DATA SMBus Controller Port 1 Data Note 4, Note
11

SMBus Interface SMB02_CLK SMBus Controller Port 2 Clock Note 4, Note
11

SMBus Interface SMB02_DATA SMBus Controller Port 2 Data Note 4, Note
11

SMBus Interface SMB03_CLK SMBus Controller Port 3 Clock Note 4, Note
11

SMBus Interface SMBO03_DATA SMBus Controller Port 3 Data Note 4, Note
11

SMBus Interface SMB04_CLK SMBus Controller Port 4 Clock Note 4, Note
11

SMBus Interface SMB04_DATA SMBus Controller Port 4 Data Note 4, Note
11

Quad SPI Master Controller | PVT_CS# Private SPI Chip Select (SPI_CS#)

Interface

Quad SPI Master Controller | PVT_IO0 Private SPI Data 0 (SP1_IO0) Note 10

Interface

Quad SPI Master Controller | PVT_IO1 Private SPI Data 1 (SP1_IO1) Note 10

Interface

Quad SPI Master Controller | PVT_lO2 Private SPI Data 2 (SP1_I02) Note 10

Interface

Quad SPI Master Controller | PVT_IO3 Private SPI Data 3 (SPI_IO3) Note 10

Interface

Quad SPI Master Controller | PVT_SCLK Private SPI Clock (SPI_CLK) Note 10

Interface

Quad SPI Master Controller| SHD_CS# Shared SPI Chip Select (SPI_CS#)

Interface

Quad SPI Master Controller| SHD_IO0 Shared SPI Data 0 (SPI_IO0) Note 10

Interface

Quad SPI Master Controller| SHD_I1O1 Shared SPI Data 1 (SPI_IO1) Note 10

Interface

Quad SPI Master Controller | SHD_|02 Shared SPI Data 2 (SPI_I0O2) Note 10

Interface

Quad SPI Master Controller | SHD_IO3 Shared SPI Data 3 (SP1_IO3) Note 10

Interface

Quad SPI Master Controller| SHD_SCLK Shared SPI Clock (SPI_CLK) Note 10

Interface

Quad SPI Master Controller | SPI_CLK General Purpose SPI Clock (SPI_-

Interface CLK)

Quad SPI Master Controller | SPI_CS# General Purpose SPI Chip Select

Interface (SPI_CS#)

Quad SPI Master Controller|SPI_IO0 General Purpose SPlI Data 0

Interface (SPI_100)

Quad SPI Master Controller | SPI_IO1 General Purpose SPlI Data 1

Interface (SPI_101)

Quad SPI Master Controller|SPI_IO2 General Purpose SPlI Data 2

Interface (SPI_102)
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Interface Signal Name Description Notes
Quad SPI Master Controller|SPI_IO3 General Purpose SPlI Data 3
Interface (SPI_103)
UART Port CTS# Clear to Send Input
UART Port DCD# Data Carrier Detect Input
UART Port DSR# Data Set Ready Input
UART Port DTR# Data Terminal Ready Output
UART Port RI# Ring Indicator Input
UART Port RTS# Request to Send Output
UART Port UART_CLK UART Baud Clock Input
UART Port UART_RX UART Receive Data (RXD)
UART Port UART_TX UART Transmit Data (TXD)
VBAT-Powered Control Inter- | BGPO Battery Powered General Purpose
face Output
VBAT-Powered Control Inter- | SYSPWR_PRES Battery Powered System Power|Note 12
face Present Input
VBAT-Powered Control Inter- | VCI_INO# Input can cause wakeup or interrupt | Note 14
face event
VBAT-Powered Control Inter- | VCI_IN1# Input can cause wakeup or interrupt | Note 14
face event
VBAT-Powered Control Inter-|VCI_OUT Output from combinatorial logic
face and/or EC
VBAT-Powered Control Inter-|VCI_OVRD _IN Input can cause wakeup or interrupt | Note 14
face event

2.10 Pin Multiplexing

Multifunction Pin Multiplexing in the MEC140x/1x is controlled by the GPIO Interface and illustrated in the Pin Multiplex-
ing Table in this section. See Section 2.3, "Notes for Tables in this Chapter," on page 13 for notes that are referenced
in the Pin Multiplexing Table. See Pin Control Register on page 329 for Pin Multiplexing programming details.

Pin signal functions that exhibit power domain emulation (see Pin Multiplexing Table below) have a different power sup-
ply designation in the “Emulated Power Well” column and “Signal Power Well“ columns.

2.10.1 VCC POWER DOMAIN EMULATION

The System Runtime Supply power VCC is not connected to the MEC140x/1x. The VCC_PWRGD signal is used to
indicate when power is applied to the System Runtime Supply.

Pin signal functions with VCC power domain emulation are documented in the Pin Multiplexing Table as “Signal Power
Well“*= VTR and “Emulated Power Well” = VCC. These pins are powered by VTR and controlled by the VCC_PWRGD
signal input. Outputs on VCC power domain emulation pin signal functions are tri-stated when VCC_PWRGD is not
asserted and are functional when VCC_PWRGD is active. Inputs on VCC power domain emulation pin signal functions
are gated according as defined by the Gated State column in the following tables.

Power well emulation for GPIOs and for signals that are multiplexed with GPIO signals is controlled by the Power Gating
Signals field in the GPIO Pin Control Register.
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2.10.2 PIN MULTIPLEXING TABLE

In the following table, the columns have the following meanings:

MUX

If the pin has an associated GPIO, then the MUX column refers to the Mux Control field in the GPIO Pin Control Register.
Setting the Mux Control field to value listed in the row will configure the pin for the signal listed in the Signal column on
the same row. The row marked “Default” is the setting that is assigned on system reset.

If there is no GPIO associated with a pin, then the pin has a single function.

SIGNAL

This column lists the signals that can appear on each pin, as configured by the MUX control.

BUFFER TYPE

Pin buffer types are defined in Table 42-5, “DC Electrical Characteristics,” on page 491.

Note that all GPIO pins are of buffer type P1O, which may be configured as input/output, push-pull/OD etc. via the GPIO
Pin Control Register and Pin Control Register 2. There are some pins where the buffer type is configured by the alternate
function selection, in which case that buffer type is shown in this column.

DEFAULT BUFFER OPERATION

This column gives the pin behavior following the power-up of VTR. All GPIO pins are programmable after this event.
This default pin behavior corresponds to the row marked “Default” in the MUX column.

SIGNAL POWER WELL

This column defines the power well that powers the pin.

EMULATED POWER WELL

Power well emulation for GPIOs and for signals that are multiplexed with GPIO signals is controlled by the Power Gating
Signals field in the GPIO Pin Control Register. Power well emulation for signals that are not multiplexed with GPIO sig-
nals is defined by the entries in this column. See Section 2.10.1, "VCC Power Domain Emulation".

GATED STATE

This column defines the internal value of an input signal when either its emulated power well is inactive or it is not
selected by the GPIO alternate function MUX. A value of “No Gate” means that the internal signal always follows the
pin even when the emulated power well is inactive.

Note:  Gated state is only meaningful to the operation of input signals. A gated state on an output pin defines the
internal behavior of the GPIO MUX and does not imply pin behavior.

TABLE 2-2: MEC140X PIN MULTIPLEXING

MEC140x
Default Signal Emulated
V;i?‘I;P Mux Signal Name B.rl;f;ir Buffe.r P(?wer Power (;?::: Notes
Operation Well Well
1 Default: 0 GPIO157 PIO I-4 VTR VTR/VCC | No Gate
1 1 LEDO PIO VTR VTR Reserved
1 2 TST_CLK_OUT PIO VTR VTR Reserved | Note 13
1 3 Reserved Reserved Reserved Reserved
1 Strap
2 Default: 0 GPI0O027 PIO -4 VTR VTR/NVCC | No Gate
2 1 KSO00 PIO VTR VTR Reserved | Note 15
2 2 PVT_1O1 PIO VTR VTR Low Note 10
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MEC140x
Default Signal Emulated
V;iCrIII;P Mux Signal Name BTL;f;zr Buffe_r Pc?wer Power c;?::: Notes
Operation Well Well
2 3 Reserved Reserved Reserved Reserved
2 Strap
3 Default: 0 GPIO001 PIO I-4 VTR VTR/VCC | No Gate
3 1 SPI_CS# PIO VTR VTR Reserved
3 2 32KHZ_OUT PIO VTR VTR Reserved
3 3 Reserved Reserved Reserved Reserved
3 Strap
4 Default: 0 GPIO002 PIO I-4 VTR VTR/VCC | No Gate
4 1 PWM7 PIO VTR VTR Reserved
4 2 Reserved Reserved Reserved Reserved
4 3 Reserved Reserved Reserved Reserved
4 Strap
5 VTR PWR PWR PWR
5
5
5
5 Strap
6 Default: 0 GPIO005 PIO I-4 VTR VTR/VCC | No Gate
6 1 SMB00_DATA PIO VTR VTR High Note 4
6 2 SMB00_DATA18 PIO VTR VTR High Note 11
6 3 KSI2 PIO VTR VTR Low Note 15
6 Strap
7 Default: 0 GPIO006 PIO I-4 VTR VTR/VCC | No Gate
7 1 SMB00_CLK PIO VTR VTR High Note 4
7 2 SMB00_CLK18 PIO VTR VTR High Note 11
7 3 KSI3 PIO VTR VTR Low Note 15
7 Strap
8 Default: 0 GPIO007 PIO I-4 VTR VTR/VCC | No Gate
8 1 SMBO01_DATA PIO VTR VTR High Note 4
8 2 SMB01_DATA18 PIO VTR VTR High Note 11
8 3 Reserved Reserved Reserved Reserved
8 Strap
9 Default: 0 GPIO010 PIO I-4 VTR VTR/VCC | No Gate
9 1 SMB01_CLK PIO VTR VTR High Note 4
9 2 SMBO01_CLK18 PIO VTR VTR High Note 11
9 3 Reserved Reserved Reserved Reserved
9 Strap
10 Default: 0 GPIO011 PIO I-4 VTR VTR/VCC | No Gate
10 1 nSMI PIO VTR VTR Reserved
10 2 nEMI_INT PIO VTR VTR Reserved
10 3 Reserved Reserved Reserved Reserved
10 Strap

© 2015 - 2016 Microchip Technology Inc. DS00001956E-page 29



MEC140x/1x

MEC140x
Default Signal Emulated
v;ic:;P Mux Signal Name BTL;f;zr Buffe_r Pc?wer Power c;?::: Notes
Operation Well Well
11 Default: 0 GPIO012 PIO I-4 VTR VTR/VCC | No Gate
11 1 SMB02_DATA PIO VTR VTR High Note 4
11 2 SMB02_DATA18 PIO VTR VTR High Note 11
11 3 Reserved Reserved Reserved Reserved
11 Strap
12 Default: 0 GPIO013 PIO I-4 VTR VTR/VCC | No Gate
12 1 SMB02_CLK PIO VTR VTR High Note 4
12 2 SMB02_CLK18 PIO VTR VTR High Note 11
12 3 Reserved Reserved Reserved Reserved
12 Strap
13 0 GPIO014 PIO VTR VTR/VCC | No Gate
13 Default: 1 nRESET_IN PIO I-4 VTR VTR High
13 2 Reserved Reserved Reserved Reserved
13 3 Reserved Reserved Reserved Reserved
13 Strap
14 Default: 0 GPIO015 PI1O I-4 VTR VTR/NVCC | No Gate
14 1 KSO01 PIO VTR VTR Reserved | Note 15
14 2 PVT_CS# PIO VTR VTR Reserved | Note 10
14 3 Reserved Reserved Reserved Reserved
14 Strap
15 Default: 0 GPIO016 PIO I-4 VTR VTR/VCC | No Gate
15 1 KSO02 PIO VTR VTR Reserved | Note 15
15 2 PVT_SCLK PIO VTR VTR Reserved | Note 10
15 3 Reserved Reserved Reserved Reserved
15 Strap
16 Default: 0 GPIO017 PIO I-4 VTR VTR/VCC | No Gate
16 1 KSO03 PIO VTR VTR Reserved | Note 15
16 2 PVT_lIOO0 PIO VTR VTR Low Note 10
16 3 Reserved Reserved Reserved Reserved
16 Strap
17 VSS PWR PWR PWR
17
17
17
17 Strap
18 VR_CAP PWR PWR PWR Note 3
18
18
18
18 Strap
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MEC140x
VT.QFP Mux Signal Name Buffer DBleaf::'t ﬁ:?vc:l! E:‘:\::;fd Gated Notes

Pin# Type Operation Well Well State
19 VTR PWR PWR PWR

19

19

19

19 Strap

20 Default: 0 GPI0020 PIO I-4 VTR VTR/VCC | No Gate
20 1 CMP_VINO I_AN I_AN I_AN No Gate
20 2 Reserved Reserved Reserved Reserved

20 3 Reserved Reserved Reserved Reserved

20 Strap

21 Default: 0 GPI0021 PIO I-4 PWR VTR/VCC | No Gate
21 1 CMP_VIN1 I_AN I_AN I_AN No Gate
21 2 Reserved Reserved Reserved Reserved

21 3 Reserved Reserved Reserved Reserved

21 Strap

22 0 Reserved Reserved Reserved Reserved

22 Default: 1 DAC_VREF DAC_VREF DAC_VREF | DAC_VREF | No Gate | Note 18
22 2 Reserved Reserved Reserved Reserved

22 3 Reserved Reserved Reserved Reserved

22 Strap

23 Default: 0 GPIO160 PIO I-4 VTR VTR/VCC | No Gate
23 1 DAC_0 O_AN VTR VTR Reserved
23 2 Reserved Reserved Reserved Reserved

23 3 Reserved Reserved Reserved Reserved

23 Strap

24 Default: 0 GPIO161 PIO I-4 VTR VTR/VCC | No Gate
24 1 DAC_1 O_AN VTR VTR Reserved
24 2 Reserved Reserved Reserved Reserved

24 3 Reserved Reserved Reserved Reserved

24 Strap

25 Default: 0 GPIO165 PI1O I-4 VTR VTR/VCC | No Gate
25 1 CMP_VREFO0 |CMP_VREF CMP_VREF | CMP_VREF | No Gate
25 2 Reserved Reserved Reserved Reserved

25 3 Reserved Reserved Reserved Reserved

25 Strap

26 Default: 0 GPIO166 PIO I-4 VTR VTR/VCC | No Gate
26 1 CMP_VREF1 |CMP_VREF CMP_VREF | CMP_VREF | No Gate
26 2 UART_CLK PIO VTR VTR/VCC Low
26 3 Reserved Reserved Reserved Reserved

26 Strap

27 Default: 0 GPI0123 PIO I-4 VTR VTR/VCC | No Gate
27 1 SHD_CS# PIO VTR VTR Reserved | Note 10
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MEC140x
VT.QFP Mux Signal Name Buffer DBleaf::'t ﬁ:?vc:l! E:‘:\::;?d Gated Notes
Pin# Type Operation Well Well State
27 2 Reserved Reserved Reserved Reserved
27 3 Reserved Reserved Reserved Reserved
27 Strap
28 Default: 0 GPIO133 PI1O I-4 VTR VTR/N/CC | No Gate
28 1 SHD_IO0 PIO VTR VTR Low Note 10
28 2 Reserved Reserved Reserved Reserved
28 3 Reserved Reserved Reserved Reserved
28 Strap
29 Default: 0 GPIO134 PIO I-4 VTR VTR/VCC | No Gate
29 1 SHD_IO1 PIO VTR VTR Low Note 10
29 2 Reserved Reserved Reserved Reserved
29 3 Reserved Reserved Reserved Reserved
29 Strap
30 Default: 0 GPIO135 PIO I-4 VTR VTR/VCC | No Gate
30 1 SHD_I02 PIO VTR VTR Low Note 10
30 2 Reserved Reserved Reserved Reserved
30 3 Reserved Reserved Reserved Reserved
30 Strap
31 Default: 0 GPIO136 PI1O I-4 VTR VTR/NVCC | No Gate
31 1 SHD_IO3 PIO VTR VTR Low Note 10
31 2 Reserved Reserved Reserved Reserved
31 3 Reserved Reserved Reserved Reserved
31 Strap
32 Default: 0 GPIO126 PIO I-4 VTR VTR/VCC | No Gate
32 1 SHD_SCLK P1O VTR VTR Reserved | Note 10
32 2 Reserved Reserved Reserved Reserved
32 3 Reserved Reserved Reserved Reserved
32 Strap
33 Default: 0 GPI0062 PIO I-4 VTR VTR/VCC | No Gate
33 1 SPI_I03 PIO VTR VTR Low
33 2 Reserved Reserved Reserved Reserved
33 3 Reserved Reserved Reserved Reserved
33 Strap
34 Default: 0 GPIO030 PI1O I-4 VTR VTR/VCC | No Gate
34 1 BCM_INTO# PIO VTR VTR High
34 2 PWM4 PIO VTR VTR Reserved
34 3 Reserved Reserved Reserved Reserved
34 Strap
35 Default: 0 GPIO031 PIO I-4 VTR VTR/VCC | No Gate
35 1 BCM_DATO PIO VTR VTR Low Note 7
35 2 PWM5 PIO VTR VTR Reserved
35 3 Reserved Reserved Reserved Reserved
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MEC140x
Default Signal Emulated
V;iCrIII;P Mux Signal Name BTL;f;zr Buffe_r Pc?wer Power c;?::: Notes
Operation Well Well
35 Strap
36 Default: 0 GPIO032 PIO I-4 VTR VTR/VCC | No Gate
36 1 BCM_CLKO PIO VTR VTR Reserved
36 2 PWM6 P1O VTR VTR Reserved
36 3 Reserved Reserved Reserved Reserved
36 Strap
37 Default: 0 GPI10045 PI1O I-4 VTR VTR//CC | No Gate
37 1 BCM_INT1# PIO VTR VTR High
37 2 KSO04 PIO VTR VTR Reserved | Note 15
37 3 Reserved Reserved Reserved Reserved
37 Strap
38 Default: 0 GPIO046 PIO I-4 VTR VTR/VCC | No Gate
38 1 BCM_DAT1 PIO VTR VTR Low Note 7
38 2 KSO05 PIO VTR VTR Reserved | Note 15
38 3 Reserved Reserved Reserved Reserved
38 Strap
39 Default: 0 GPIO047 PIO I-4 VTR VTR/VCC | No Gate
39 1 BCM_CLK1 PIO VTR VTR Reserved
39 2 KSO06 PIO VTR VTR Reserved | Note 15
39 3 Reserved Reserved Reserved Reserved
39 Strap
40 Default: 0 GPIO050 PI1O I-4 VTR VTR/VCC | No Gate
40 1 TACHO PIO VTR VTR Low
40 2 Reserved Reserved Reserved Reserved
40 3 Reserved Reserved Reserved Reserved
40 Strap
41 Default: 0 GPIO051 P1O I-4 VTR VTR/VCC | No Gate
41 1 TACH1 PIO VTR VTR Low
41 2 Reserved Reserved Reserved Reserved
41 3 Reserved Reserved Reserved Reserved
41 Strap
42 Default: 0 GPIO052 PIO I-4 VTR VTR/VCC | No Gate
42 1 SPI_102 PIO VTR VTR Low
42 2 Reserved Reserved Reserved Reserved
42 3 Reserved Reserved Reserved Reserved
42 Strap
43 VTR PWR PWR PWR
43
43
43
43 Strap
44 Default: 0 GPIO053 PI1O I-4 VTR VTR/VCC | No Gate
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MEC140x
VT.QFP Mux Signal Name Buffer DBleaf::'t ﬁ:?vc:l! E:‘:\::;?d Gated Notes
Pin# Type Operation Well Well State
44 1 PWMO PIO VTR VTR Reserved
44 2 Reserved Reserved Reserved Reserved
44 3 Reserved Reserved Reserved Reserved
44 Strap
45 Default: 0 GPIO054 PIO I-4 VTR VTR/VCC | No Gate
45 1 PWM1 PIO VTR VTR Reserved
45 2 Reserved Reserved Reserved Reserved
45 3 Reserved Reserved Reserved Reserved
45 Strap
46 Default: 0 GPIO055 PI1O I-4 VTR VTR/N/CC | No Gate
46 1 PWM2 PIO VTR VTR Reserved
46 2 KSO08 PIO VTR VTR Reserved | Note 15
46 3 PVT_IO3 PIO VTR VTR Low Note 10
46 Strap
47 Default: 0 GPIO056 PIO I-4 VTR VTR/VCC | No Gate
47 1 PWM3 PIO VTR VTR Reserved
47 2 Reserved Reserved Reserved Reserved
47 3 Reserved Reserved Reserved Reserved
47 Strap
48 Default: 0 GPIO057 PIO I-4 VTR VTR/VCC | No Gate
48 1 VCC_PWRGD PIO VTR VTR High
48 2 Reserved Reserved Reserved Reserved
48 3 Reserved Reserved Reserved Reserved
48 Strap
49 Default: 0 GPIO060 PI1O I-4 VTR VTR/NVCC | No Gate
49 1 KBRST PIO VTR VCC Reserved
49 2 Reserved Reserved Reserved Reserved
49 3 Reserved Reserved Reserved Reserved
49 Strap
50 Default: 0 GPI0025 PIO I-4 VTR VTR/VCC | No Gate
50 1 KSO07 PIO VTR VTR Reserved | Note 15
50 2 PVT_lO2 PIO VTR VTR Low Note 10
50 3 Reserved Reserved Reserved Reserved
50 Strap
51 VSS PWR PWR PWR
51
51
51
51 Strap
52 Default: 0 GPI0026 PIO I-4 VTR VTR/VCC | No Gate
52 1 PS2_CLK1B PIO VTR VTR/VCC Low
52 2 Reserved Reserved Reserved Reserved
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MEC140x

VT.QFP Mux Signal Name Buffer DBleaf::'t ﬁ:?vc:l! E:‘:\::;fd Gated Notes
Pin# Type Operation Well Well State
52 3 Reserved Reserved Reserved Reserved
52 Strap
53 Default: 0 GPIO061 PIO -4 VTR_33_18| VTR/VCC | No Gate
53 1 LPCPD# PCIL_IO VTR VCC High
53 2 Reserved Reserved Reserved Reserved
53 3 Reserved Reserved Reserved Reserved
53 Strap
54 VTR _33_18 PWR PWR VTR
54
54
54
54 Strap
55 Default: 0 GPIO063 PIO -4 VTR_33_18| VTR/VCC | No Gate
55 1 SER_IRQ PCI_IO VTR VCC High Note 1
55 2 Reserved Reserved Reserved Reserved
55 3 Reserved Reserved Reserved Reserved
55 Strap
56 Default: 0 GPIO064 PCI_PIO I-4 VTR_33 18| VTR/VCC | No Gate
56 1 LRESET# PCIL_IO VTR VCC Low
56 2 Reserved Reserved Reserved Reserved
56 3 Reserved Reserved Reserved Reserved
56 Strap
57 Default: 0 GPIO034 PIO I-4 VTR_33_18| VTR/VCC | No Gate
57 1 PCI_CLK PCL_IO VTR VCC Low
57 2 Reserved Reserved Reserved Reserved
57 3 Reserved Reserved Reserved Reserved
57 Strap
58 Default: 0 GPI10044 PIO -4 VTR_33_18| VTR/VCC | No Gate
58 1 LFRAME# PCI_IO VTR VCC High
58 2 Reserved Reserved Reserved Reserved
58 3 Reserved Reserved Reserved Reserved
58 Strap
59 Default: 0 GPIO040 PIO I-4 VTR_33_18| VTR/VCC | No Gate
59 1 LADO PCIL_IO VTR VCC High Note 1
59 2 Reserved Reserved Reserved Reserved
59 3 Reserved Reserved Reserved Reserved
59 Strap
60 Default: 0 GPI0041 PIO I-4 VTR_33_18| VTR/VCC | No Gate
60 1 LAD1 PCL_IO VTR VCC High Note 1
60 2 Reserved Reserved Reserved Reserved
60 3 Reserved Reserved Reserved Reserved
60 Strap
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MEC140x
Default Signal Emulated
v;ic:;P Mux Signal Name BTL;f;zr Buffe_r Pc?wer Power c;?::: Notes
Operation Well Well
61 Default: 0 GPI10042 PI1O I-4 VTR_33_18| VTR/VCC | No Gate
61 1 LAD2 PCI_IO VTR VCC High Note 1
61 2 Reserved Reserved Reserved Reserved
61 3 Reserved Reserved Reserved Reserved
61 Strap
62 Default: 0 GPIO043 PIO I-4 VTR_33 18| VTR/VCC | No Gate
62 1 LAD3 PCIL_IO VTR VCC High Note 1
62 2 Reserved Reserved Reserved Reserved
62 3 Reserved Reserved Reserved Reserved
62 Strap
63 Default: 0 GPIO067 PCI_PIO I-4 VTR_33_18| VTR/VCC | No Gate
63 1 CLKRUN# PCIL_IO VTR VCC Low
63 2 Reserved Reserved Reserved Reserved
63 3 Reserved Reserved Reserved Reserved
63 Strap
64 VSS PWR PWR PWR
64
64
64
64 Strap
65 VTR PWR PWR PWR
65
65
65
65 Strap
66 Default: 0 GPIO100 PIO I-4 VTR VTR/VCC | No Gate
66 1 nEC_SCI PIO VTR VTR Reserved
66 2 Reserved Reserved Reserved Reserved
66 3 Reserved Reserved Reserved Reserved
66 Strap
67 Default: 0 GPIO101 P1O I-4 VTR VTR/NV/CC | No Gate
67 1 SPI_CLK PIO VTR VTR Reserved
67 2 Reserved Reserved Reserved Reserved
67 3 Reserved Reserved Reserved Reserved
67 Strap
68 Default: 0 GPIO102 PIO I-4 VTR VTR/VCC | No Gate
68 1 KSO09 PIO VTR VTR Reserved | Note 15
68 2 Reserved Reserved Reserved Reserved
68 3 Reserved Reserved Reserved Reserved
68 Strap CR_STRAP
69 Default: 0 GPIO103 PIO I-4 VTR VTR/VCC | No Gate
69 1 SPI_IO0 PIO VTR VTR Low
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Pin# Type Operation Well Well State
69 2 Reserved Reserved Reserved Reserved
69 3 Reserved Reserved Reserved Reserved
69 Strap
70 Default: 0 GPIO104 P1O I-4 VTR VTR/VCC | No Gate
70 1 LED2 PIO VTR VTR Reserved
70 2 Reserved Reserved Reserved Reserved
70 3 Reserved Reserved Reserved Reserved
70 Strap
71 Default: 0 GPIO105 PIO I-4 VTR VTR/VCC | No Gate
71 1 SPI_I01 PIO VTR VTR Low
71 2 Reserved Reserved Reserved Reserved
71 3 Reserved Reserved Reserved Reserved
71 Strap
72 Default: 0 GPIO106 PIO I-4 VTR VTR/VCC | No Gate
72 1 KSO10 PIO VTR VTR Reserved | Note 15
72 2 Reserved Reserved Reserved Reserved
72 3 Reserved Reserved Reserved Reserved
72 Strap
73 Default: 0 GPIO107 P1O I-4 VTR VTR/VCC | No Gate | Note 5
73 1 nRESET_OUT PIO VTR VTR Reserved | Note 5
73 2 Reserved Reserved Reserved Reserved
73 3 Reserved Reserved Reserved Reserved
73 Strap
74 Default: 0 GPIO110 PIO I-4 VTR VTR/VCC | No Gate
74 1 KSO11 PIO VTR VTR Reserved | Note 15
74 2 Reserved Reserved Reserved Reserved
74 3 Reserved Reserved Reserved Reserved
74 Strap
75 Default: 0 GPIO111 PIO I-4 VTR VTR/VCC | No Gate
75 1 KSO12 PIO VTR VTR Reserved | Note 15
75 2 Reserved Reserved Reserved Reserved
75 3 Reserved Reserved Reserved Reserved
75 Strap
76 Default: 0 GPIO112 PIO -4 VTR VTR/N/CC | No Gate
76 1 PS2_CLK1A PIO VTR VTR/VCC Low
76 2 KSO13 PIO VTR VTR Reserved | Note 15
76 3 Reserved Reserved Reserved Reserved
76 Strap
77 Default: 0 GPIO113 PIO I-4 VTR VTR/VCC | No Gate
77 1 PS2_DAT1A PIO VTR VTR/NVCC Low
77 2 KSO14 PIO VTR VTR Reserved | Note 15
77 3 Reserved Reserved Reserved Reserved
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77 Strap
78 Default: 0 GPIO114 PIO I-4 VTR VTR/VCC | No Gate
78 1 PS2_CLKO PIO VTR VTR/VCC Low
78 2 Reserved Reserved Reserved Reserved
78 3 Reserved Reserved Reserved Reserved
78 Strap
79 Default: 0 GPIO115 PIO -4 VTR VTR/VCC | No Gate
79 1 PS2_DATO PIO VTR VTR/VCC Low
79 2 Reserved Reserved Reserved Reserved
79 3 Reserved Reserved Reserved Reserved
79 Strap
80 Default: 0 GPIO116 PIO I-4 VTR VTR/VCC | No Gate
80 1 TFDP_DATA PIO VTR VTR Reserved
80 2 UART_RX PIO VTR VTR Low
80 3 Reserved Reserved Reserved Reserved
80 Strap
81 Default: 0 GPIO117 PIO I-4 VTR VTR/VCC | No Gate
81 1 TFDP_CLK PIO VTR VTR Reserved
81 2 UART_TX PIO VTR VTR Reserved
81 3 Reserved Reserved Reserved Reserved
81 Strap
82 VTR PWR PWR PWR
82
82
82
82 Strap
83 Default: 0 GPIO120 PIO I-4 VTR VTR/VCC | No Gate
83 1 CMP_VOUT1 PIO VTR VTR Reserved
83 2 Reserved Reserved Reserved Reserved
83 3 Reserved Reserved Reserved Reserved
83 Strap
84 VSS PWR PWR PWR
84
84
84
84 Strap
85 Default: 0 GPIO124 PI1O I-4 VTR VTR/VCC | No Gate
85 1 CMP_VOUTO PIO VTR VTR Reserved
85 2 Reserved Reserved Reserved Reserved
85 3 Reserved Reserved Reserved Reserved
85 Strap
86 Default: 0 GPIO125 PIO I-4 VTR VTR/VCC | No Gate
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v;ic:;P Mux Signal Name BTL;f;zr Buffe_r Pc?wer Power c;?::: Notes
Operation Well Well
86 1 KSO15 PIO VTR VTR Reserved | Note 15
86 2 Reserved Reserved Reserved Reserved
86 3 Reserved Reserved Reserved Reserved
86 Strap
87 Default: 0| ICSP_MCLR | | VTR VTR No Gate | Note 2
87 1 Reserved Reserved Reserved Reserved
87 2 Reserved Reserved Reserved Reserved
87 3 Reserved Reserved Reserved Reserved
87 Strap
88 Default: 0 GPI0O127 P1O I-4 VTR VTR/VCC | No Gate
88 1 PS2_DAT1B PIO VTR VTR/VCC Low
88 2 Reserved Reserved Reserved Reserved
88 3 Reserved Reserved Reserved Reserved
88 Strap
89 Default: 0 GPIO130 PIO I-4 VTR VTR/VCC | No Gate
89 1 SMBO03_DATA PIO VTR VTR High Note 4
89 2 SMB03_DATA18 PIO VTR VTR High Note 11
89 3 Reserved Reserved Reserved Reserved
89 Strap
90 Default: 0 GPIO035 PIO I-4 VTR VTR/VCC | No Gate
90 1 Reserved Reserved Reserved Reserved
90 2 SB-TSI_CLK SB-TSI SB-TSI SB-TSI High
90 3 Reserved Reserved Reserved Reserved
90 Strap
91 Default: 0 GPIO131 P1O I-4 VTR VTR/VCC | No Gate
91 1 SMB03_CLK PIO VTR VTR High Note 4
91 2 SMB03_CLK18 PIO VTR VTR High Note 11
9 3 Reserved Reserved Reserved Reserved
91 Strap
92 Default: 0 GPIO132 PIO I-4 VTR VTR/VCC | No Gate
92 1 KSO16 PIO VTR VTR Reserved | Note 15
92 2 Reserved Reserved Reserved Reserved
92 3 Reserved Reserved Reserved Reserved
92 Strap
93 Default: 0 GPIO140 PIO I-4 VTR VTR/VCC | No Gate
93 1 KSO17 PIO VTR VTR Reserved | Note 15
93 2 Reserved Reserved Reserved Reserved
93 3 Reserved Reserved Reserved Reserved
93 Strap
94 Default: 0 GPIO033 PIO I-4 VTR VTR/VCC | No Gate
94 1 PECI_DAT PECI_IO PECI_IO PECI_IO Low Note 12
94 2 SB_TSI_DAT SB-TSI SB-TSI SB-TSI Low Note 12
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Operation Well Well
94 3 Reserved Reserved Reserved Reserved
94 Strap
95 VREF_CPU VREF_CPU VREF_CPU | VREF_CPU Note 6,
Note 18
95
95
95
95 Strap
96 Default: 0 GPIO141 PIO I-4 VTR VTR/VCC | No Gate
96 1 SMB04_DATA PIO VTR VTR High Note 4
96 2 SMB04_DATA18 PIO VTR VTR High Note 11
96 3 Reserved Reserved Reserved Reserved
96 Strap
97 Default: 0 GPIO142 PIO I-4 VTR VTR/VCC | No Gate
97 1 SMB04_CLK PIO VTR VTR High Note 4
97 2 SMB04_CLK18 PIO VTR VTR High Note 11
97 3 Reserved Reserved Reserved Reserved
97 Strap
98 Default: 0 GPIO143 PIO I-4 VTR VTR/VCC | No Gate | Note 9
98 1 KSI0 PIO VTR VTR Low Note 15
98 2 DTR# PIO VTR VTR Reserved
98 3 Reserved Reserved Reserved Reserved
98 Strap
99 Default: 0 GPIO144 PIO I-4 VTR VTR/VCC | No Gate
99 1 KSI1 PIO VTR VTR Low Note 15
99 2 DCD# PIO VTR VTR High
99 3 Reserved Reserved Reserved Reserved
99 Strap
100 VSS PWR PWR PWR
100
100
100
100 Strap
101 Default: 0 GPIO145 PIO I-4 VTR VTR/VCC | No Gate | Note 2
(ICSP_CLOCK)
101 1 Reserved PIO Reserved Reserved
101 2 Reserved Reserved Reserved Reserved
101 3 Reserved Reserved Reserved Reserved
101 Strap
102 Default: 0 GPIO146 PIO I-4 VTR VTR/VCC | No Gate | Note 2
(ICSP_DATA)
102 1 Reserved PIO Reserved Reserved
102 2 Reserved Reserved Reserved Reserved
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Operation Well Well
102 3 Reserved Reserved Reserved Reserved
102 Strap
103 VTR PWR PWR PWR
103
103
103
103 Strap
104 Default: 0 GPIO147 PIO I-4 VTR VTR/VCC | No Gate
104 1 KSl4 PIO VTR VTR Low Note 15
104 2 DSR# PIO VTR VTR High
104 3 Reserved Reserved Reserved Reserved
104 Strap
105 Default: 0 GPIO150 PIO I-4 VTR VTR/VCC | No Gate
105 1 KSI5 PIO VTR VTR Low Note 15
105 2 RI# PIO VTR VTR High
105 3 Reserved Reserved Reserved Reserved
105 Strap
106 Default: 0 GPIO156 PIO I-4 VTR VTR/VCC | No Gate
106 1 LED1 PIO VTR VTR Reserved
106 2 Reserved Reserved Reserved Reserved
106 3 Reserved Reserved Reserved Reserved
106 Strap
107 Default: 0 GPIO151 PIO I-4 VTR VTR/VCC | No Gate
107 1 KSI6 PIO VTR VTR Low Note 15
107 2 RTS# PIO VTR VTR Reserved
107 3 Reserved Reserved Reserved Reserved
107 Strap
108 Default: 0 GPIO152 PIO -4 VTR VTR/VCC | No Gate
108 1 KSI7 PIO VTR VTR Low Note 15
108 2 CTS# PIO VTR VTR High
108 3 Reserved Reserved Reserved Reserved
108 Strap
109 Default: 0 GPIO153 PIO -2 VTR VTR/VCC | No Gate
109 1 ADC4 I_AN I_AN I_AN No Gate | Note 8
109 2 Reserved Reserved Reserved Reserved
109 3 Reserved Reserved Reserved Reserved
109 Strap
110 Default: 0 GPIO154 PIO -2 VTR VTR/VCC | No Gate
110 1 ADC3 I_AN I_AN I_AN No Gate | Note 8
110 2 Reserved Reserved Reserved Reserved
110 3 Reserved Reserved Reserved Reserved
110 Strap
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111 Default: 0 GPIO155 P1O -2 VTR VTR/VCC | No Gate
111 1 ADC2 I_AN I_AN I_AN No Gate | Note 8
111 2 Reserved Reserved Reserved Reserved
111 3 Reserved Reserved Reserved Reserved
111 Strap
112 AVSS PWR PWR PWR
112
112
112
112 Strap
113 Default: 0 GPIO122 PIO -2 VTR VTR/VCC | No Gate
113 1 ADCA1 I_AN I_AN I_AN No Gate | Note 8
113 2 Reserved Reserved Reserved Reserved
113 3 Reserved Reserved Reserved Reserved
113 Strap
114 Default: 0 GPIO121 PI1O -2 VTR VTR/VCC | No Gate
114 1 ADCO I_AN I_AN I_AN No Gate | Note 8
114 2 Reserved Reserved Reserved Reserved
114 3 Reserved Reserved Reserved Reserved
114 Strap
115 0 Reserved Reserved Reserved Reserved
115 Default: 1 ADC_VREF ADC_VREF ADC_VREF | ADC_VREF | No Gate | Note 18
115 2 Reserved Reserved Reserved Reserved
115 3 Reserved Reserved Reserved Reserved
115 Strap
116 Default: 0 GPI0022 PIO -2 VTR VTR/VCC | No Gate
116 1 ADC5 I_AN I_AN I_AN No Gate | Note 8
116 2 Reserved Reserved Reserved Reserved
116 3 Reserved Reserved Reserved Reserved
116 Strap
117 Default: 0 GPI10023 P1O -2 VTR VTR/VCC | No Gate
117 1 ADC6 I_AN I_AN I_AN No Gate | Note 8
117 2 A20M PIO VTR VCC Reserved
117 3 Reserved Reserved Reserved Reserved
117 Strap
118 Default: 0 GPI10024 PIO -2 VTR VTR/VCC | No Gate
118 1 ADC7 I_AN I_AN I_AN No Gate | Note 8
118 2 Reserved Reserved Reserved Reserved
118 3 Reserved Reserved Reserved Reserved
118 Strap
119 0 GPIO004 PIO VBAT VTR/VCC | No Gate
119 Default: 1 BGPO PIO 0-4 mA VBAT VBAT Reserved
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Pin# Type Operation Well Well State
119 2 Reserved Reserved Reserved Reserved
119 3 Reserved Reserved Reserved Reserved
119 Strap
120 0 GPIO003 PIO VBAT VTR/VCC | No Gate
120 Default: 1| SYSPWR_PRES ILLK ILLK-4 VBAT VBAT Low Note 12
120 2 Reserved Reserved Reserved Reserved
120 3 Reserved Reserved Reserved Reserved
120 Strap
121 0 GPIO036 PIO VBAT VTR/VCC | No Gate
121 Default: 1 VCI_OUT PIO 0-8 mA VBAT VBAT Reserved
121 2 Reserved Reserved Reserved Reserved
121 3 Reserved Reserved Reserved Reserved
121 Strap
122 VBAT PWR PWR PWR
122
122
122
122 Strap
123 Default: 0 XTALA1 OCLK OCLK VBAT VBAT No Gate
123 1 Reserved Reserved Reserved Reserved
123 2 Reserved Reserved Reserved Reserved
123 3 Reserved Reserved Reserved Reserved
123 Strap
124 VSS_VBAT PWR PWR PWR
124
124
124
124 Strap
125 Default: 0 XTAL2 ICLK ICLK VBAT VBAT No Gate
125 1 Reserved Reserved Reserved Reserved
125 2 Reserved Reserved Reserved Reserved
125 3 Reserved Reserved Reserved Reserved
125 Strap
126 0 GPI10162 PIO VBAT VTR/VCC | No Gate
126 Default: 1 VCI_IN1# ILLK ILLK-4 VBAT VBAT High Note 14
126 2 Reserved Reserved Reserved Reserved
126 3 Reserved Reserved Reserved Reserved
126 Strap
127 0 GPIO163 PIO VBAT VTR/VCC | No Gate
127 Default: 1 VCI_INO# ILLK ILLK-4 VBAT VBAT High Note 14
127 2 Reserved Reserved Reserved Reserved
127 3 Reserved Reserved Reserved Reserved
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127 Strap
128 0 GPIO164 PIO VBAT VTR/VCC | No Gate
128 Default: 1| VCI_OVRD_IN ILLK ILLK-4 VBAT VBAT Low Note 14
128 2 Reserved Reserved Reserved Reserved
128 3 Reserved Reserved Reserved Reserved
128 Strap
TABLE 2-3: MEC141X PIN MULTIPLEXING
MEC141x
Default Signal Emulated
V;i(::';P Mux Signal Name B.I.l;f;? Buffe_r Pc?wer Power (;?::: Notes
Operation Well Well
1 Default: 0 GPIO157 PIO I-4 VTR VTR/VCC | No Gate
1 1 LEDO PIO VTR VTR Reserved
1 2 TST_CLK_OUT PIO VTR VTR Reserved | Note 13
1 3 Reserved Reserved Reserved Reserved
1 Strap
2 Default: 0 GPIO027 PIO I-4 VTR VTR/VCC | No Gate
2 1 KSO000 PIO VTR VTR Reserved | Note 15
2 2 PVT_IO1 PIO VTR VTR Low Note 10
2 3 Reserved Reserved Reserved Reserved
2 Strap
3 Default: 0 GPIO001 PIO I-4 VTR VTR/VCC | No Gate
3 1 SPI_CS# PIO VTR VTR Reserved
3 2 32KHZ_OUT PIO VTR VTR Reserved
3 3 Reserved Reserved Reserved Reserved
3 Strap
4 Default: 0 GPIO002 PIO I-4 VTR VTR/VCC | No Gate
4 1 PWM7 PIO VTR VTR Reserved
4 2 Reserved Reserved Reserved Reserved
4 3 Reserved Reserved Reserved Reserved
4 Strap
5 VTR PWR PWR PWR
5
5
5
5 Strap
6 Default: 0 GPIO005 PIO I-4 VTR VTR/VCC | No Gate
6 1 SMBO00_DATA PIO VTR VTR High Note 4
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6 2 SMB00_DATA18 PIO VTR VTR High Note 11
6 3 KSI2 PIO VTR VTR Low Note 15
6 Strap
7 Default: 0 GPIO006 PIO I-4 VTR VTR/VCC | No Gate
7 1 SMB00_CLK PIO VTR VTR High Note 4
7 2 SMB00_CLK18 PIO VTR VTR High Note 11
7 3 KSI3 PIO VTR VTR Low Note 15
7 Strap
8 Default: 0 GPIO007 PIO I-4 VTR VTR/VCC | No Gate
8 1 SMBO01_DATA PIO VTR VTR High Note 4
8 2 SMB01_DATA18 PIO VTR VTR High Note 11
8 3 Reserved Reserved Reserved Reserved
8 Strap
9 Default: 0 GPIO010 PIO I-4 VTR VTR/VCC | No Gate
9 1 SMB01_CLK PIO VTR VTR High Note 4
9 2 SMBO01_CLK18 PIO VTR VTR High Note 11
9 3 Reserved Reserved Reserved Reserved
9 Strap
10 Default: 0 GPIO011 PIO I-4 VTR VTR/VCC | No Gate
10 1 nSMI PIO VTR VTR Reserved
10 2 nEMI_INT PIO VTR VTR Reserved
10 3 Reserved Reserved Reserved Reserved
10 Strap
11 Default: 0 GPIO012 PIO I-4 VTR VTR/VCC | No Gate
11 1 SMBO02_DATA PI1O VTR VTR High Note 4
11 2 SMB02_DATA18 PIO VTR VTR High Note 11
11 3 Reserved Reserved Reserved Reserved
11 Strap
12 Default: 0 GPIO013 PIO I-4 VTR VTR/VCC | No Gate
12 1 SMB02_CLK PIO VTR VTR High Note 4
12 2 SMB02_CLK18 PIO VTR VTR High Note 11
12 3 Reserved Reserved Reserved Reserved
12 Strap
13 0 GPIO014 PI1O VTR VTR/VCC | No Gate
13 Default: 1 nRESET_IN PIO I-4 VTR VTR High
13 2 Reserved Reserved Reserved Reserved
13 3 Reserved Reserved Reserved Reserved
13 Strap
14 Default: 0 GPIO015 PI1O I-4 VTR VTR/VCC | No Gate
14 1 KSO01 PIO VTR VTR Reserved | Note 15
14 2 PVT_CS# PIO VTR VTR Reserved | Note 10
14 3 Reserved Reserved Reserved Reserved
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Pin# Type Operation Well Well State

14 Strap

15 Default: 0 GPIO016 PIO I-4 VTR VTR/VCC | No Gate

15 1 KS002 PIO VTR VTR Reserved | Note 15
15 2 PVT_SCLK PIO VTR VTR Reserved | Note 10
15 3 Reserved Reserved Reserved Reserved

15 Strap

16 Default: 0 GPIO017 P1O I-4 VTR VTR/VCC | No Gate

16 1 KSO03 PIO VTR VTR Reserved | Note 15
16 2 PVT_lO0 PIO VTR VTR Low Note 10
16 3 Reserved Reserved Reserved Reserved

16 Strap

17 VSS PWR PWR PWR

17

17

17

17 Strap

18 VR_CAP PWR PWR PWR Note 3
18

18

18

18 Strap

19 VTR PWR PWR PWR

19

19

19

19 Strap

20 Default: 0 GPI0020 PIO I-4 VTR VTR/VCC | No Gate

20 1 CMP_VINO I_AN I_AN I_AN No Gate

20 2 Reserved Reserved Reserved Reserved

20 3 Reserved Reserved Reserved Reserved

20 Strap

21 Default: 0 GPI0021 PIO I-4 PWR VTR/VCC | No Gate

21 1 CMP_VIN1 I_AN I_AN I_AN No Gate

21 2 Reserved Reserved Reserved Reserved

21 3 Reserved Reserved Reserved Reserved

21 Strap

22 0 Reserved Reserved Reserved Reserved

22 Default: 1 DAC_VREF DAC_VREF DAC_VREF | DAC_VREF | No Gate | Note 18
22 2 Reserved Reserved Reserved Reserved

22 3 Reserved Reserved Reserved Reserved

22 Strap

23 Default: 0 GPIO160 PIO I-4 VTR VTR/VCC | No Gate

DS00001956E-page 46

© 2015 - 2016 Microchip Technology Inc.




MEC140x/1x

MEC141x
VT.QFP Mux Signal Name Buffer DBleaf::'t ﬁ:?vc:l! E:‘:\::;fd Gated Notes
Pin# Type Operation Well Well State
23 1 DAC_0 O_AN VTR VTR Reserved
23 2 Reserved Reserved Reserved Reserved
23 3 Reserved Reserved Reserved Reserved
23 Strap
24 Default: 0 GPIO161 PIO I-4 VTR VTR/VCC | No Gate
24 1 DAC_1 O_AN VTR VTR Reserved
24 2 Reserved Reserved Reserved Reserved
24 3 Reserved Reserved Reserved Reserved
24 Strap
25 Default: 0 GPIO165 PI1O I-4 VTR VTR/VCC | No Gate
25 1 CMP_VREFO0 |CMP_VREF CMP_VREF | CMP_VREF | No Gate
25 2 Reserved Reserved Reserved Reserved
25 3 Reserved Reserved Reserved Reserved
25 Strap
26 Default: 0 GPIO166 PIO I-4 VTR VTR/VCC | No Gate
26 1 CMP_VREF1 |CMP_VREF CMP_VREF | CMP_VREF | No Gate
26 2 UART_CLK PIO VTR VTR/NVCC Low
26 3 Reserved Reserved Reserved Reserved
26 Strap
27 Default: 0 GPIO123 PIO I-4 VTR VTR/VCC | No Gate | Note 16
27 1 SHD_CS# PIO VTR VTR Reserved | Note 10
27 2 Reserved Reserved Reserved Reserved
27 3 Reserved Reserved Reserved Reserved
27 Strap BSS_STRAP
28 Default: 0 GPIO133 PI1O I-4 VTR VTR/VCC | No Gate
28 1 SHD_IO0 PIO VTR VTR Low Note 10
28 2 Reserved Reserved Reserved Reserved
28 3 Reserved Reserved Reserved Reserved
28 Strap
29 Default: 0 GPIO134 PIO I-4 VTR VTR/VCC | No Gate
29 1 SHD_101 P1O VTR VTR Low Note 10
29 2 Reserved Reserved Reserved Reserved
29 3 Reserved Reserved Reserved Reserved
29 Strap
30 Default: 0 GPIO135 PIO I-4 VTR VTR/VCC | No Gate | Note 17
30 1 SHD_I02 PIO VTR VTR Low Note 10
30 2 Reserved Reserved Reserved Reserved
30 3 Reserved Reserved Reserved Reserved
30 Strap
31 Default: 0 GPIO136 PIO I-4 VTR VTR/VCC | No Gate
31 1 SHD_IO3 PIO VTR VTR Low Note 10
31 2 Reserved Reserved Reserved Reserved
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31 3 Reserved Reserved Reserved Reserved
31 Strap
32 Default: 0 GPIO126 PIO I-4 VTR VTR/VCC | No Gate
32 1 SHD_SCLK P1O VTR VTR Reserved | Note 10
32 2 Reserved Reserved Reserved Reserved
32 3 Reserved Reserved Reserved Reserved
32 Strap
33 Default: 0 GPI0O062 PIO I-4 VTR VTR/VCC | No Gate
33 1 SPI_103 PIO VTR VTR Low
33 2 Reserved Reserved Reserved Reserved
33 3 Reserved Reserved Reserved Reserved
33 Strap
34 Default: 0 GPIO030 PI1O I-4 VTR VTR/VCC | No Gate
34 1 BCM_INTO# PIO VTR VTR High
34 2 PWM4 PIO VTR VTR Reserved
34 3 Reserved Reserved Reserved Reserved
34 Strap
35 Default: 0 GPIO031 PIO I-4 VTR VTR/VCC | No Gate
35 1 BCM_DATO PIO VTR VTR Low Note 7
35 2 PWM5 PIO VTR VTR Reserved
35 3 Reserved Reserved Reserved Reserved
35 Strap
36 Default: 0 GPIO032 PIO I-4 VTR VTR/VCC | No Gate
36 1 BCM_CLKO PIO VTR VTR Reserved
36 2 PWM6 PIO VTR VTR Reserved
36 3 Reserved Reserved Reserved Reserved
36 Strap
37 Default: 0 GPI10045 PI1O I-4 VTR VTR/NVCC | No Gate
37 1 BCM_INT1# PIO VTR VTR High
37 2 KSO04 PIO VTR VTR Reserved | Note 15
37 3 Reserved Reserved Reserved Reserved
37 Strap
38 Default: 0 GPIO046 PIO I-4 VTR VTR/VCC | No Gate
38 1 BCM_DAT1 PIO VTR VTR Low Note 7
38 2 KSO05 PIO VTR VTR Reserved | Note 15
38 3 Reserved Reserved Reserved Reserved
38 Strap
39 Default: 0 GPIO047 PIO I-4 VTR VTR/VCC | No Gate
39 1 BCM_CLK1 PIO VTR VTR Reserved
39 2 KSO06 PIO VTR VTR Reserved | Note 15
39 3 Reserved Reserved Reserved Reserved
39 Strap
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40 Default: 0 GPIO050 PI1O I-4 VTR VTR/N/CC | No Gate
40 1 TACHO PIO VTR VTR Low
40 2 Reserved Reserved Reserved Reserved
40 3 Reserved Reserved Reserved Reserved
40 Strap
41 Default: 0 GPIO051 PIO I-4 VTR VTR/VCC | No Gate
41 1 TACHA1 PIO VTR VTR Low
41 2 Reserved Reserved Reserved Reserved
41 3 Reserved Reserved Reserved Reserved
41 Strap
42 Default: 0 GPIO052 PIO I-4 VTR VTR/VCC | No Gate
42 1 SPI_102 PIO VTR VTR Low
42 2 Reserved Reserved Reserved Reserved
42 3 Reserved Reserved Reserved Reserved
42 Strap
43 VTR PWR PWR PWR
43
43
43
43 Strap
44 Default: 0 GPIO053 PIO I-4 VTR VTR/VCC | No Gate
44 1 PWMO PIO VTR VTR Reserved
44 2 Reserved Reserved Reserved Reserved
44 3 Reserved Reserved Reserved Reserved
44 Strap
45 Default: 0 GPIO054 PIO I-4 VTR VTR/VCC | No Gate
45 1 PWM1 PIO VTR VTR Reserved
45 2 Reserved Reserved Reserved Reserved
45 3 Reserved Reserved Reserved Reserved
45 Strap
46 Default: 0 GPIO055 PI1O I-4 VTR VTR/VCC | No Gate
46 1 PWM2 PIO VTR VTR Reserved
46 2 KSO08 PIO VTR VTR Reserved | Note 15
46 3 PVT_IO3 PIO VTR VTR Low Note 10
46 Strap
47 Default: 0 GPIO056 PIO I-4 VTR VTR/VCC | No Gate
47 1 PWM3 PIO VTR VTR Reserved
47 2 Reserved Reserved Reserved Reserved
47 3 Reserved Reserved Reserved Reserved
47 Strap
48 Default: 0 GPIO057 PIO I-4 VTR VTR/VCC | No Gate
48 1 VCC_PWRGD PIO VTR VTR High
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48 2 Reserved Reserved Reserved Reserved
48 3 Reserved Reserved Reserved Reserved
48 Strap
49 Default: 0 GPIO060 PI1O I-4 VTR VTR/N/CC | No Gate
49 1 KBRST PIO VTR VCC Reserved
49 2 Reserved Reserved Reserved Reserved
49 3 Reserved Reserved Reserved Reserved
49 Strap
50 Default: 0 GPI0025 PIO I-4 VTR VTR/VCC | No Gate
50 1 KSOO07 PIO VTR VTR Reserved | Note 15
50 2 PVT_lO2 PIO VTR VTR Low Note 10
50 3 Reserved Reserved Reserved Reserved
50 Strap
51 VSS PWR PWR PWR
51
51
51
51 Strap
52 Default: 0 GPI10026 PI1O I-4 VTR VTR/NVCC | No Gate
52 1 PS2_CLK1B PIO VTR VTR/VCC Low
52 2 Reserved Reserved Reserved Reserved
52 3 Reserved Reserved Reserved Reserved
52 Strap
53 Default: 0 GPIO061 PIO I-4 VTR_33 18| VTR/VCC | No Gate
53 1 LPCPD# PCIL_IO VTR VCC High
53 2 ESPI_RESET# PIO VTR_33_18 VTR Low
53 3 Reserved Reserved Reserved Reserved
53 Strap
54 VTR_33_18 PWR PWR VTR
54
54
54
54 Strap
55 Default: 0 GPIO063 PI1O I-4 VTR_33_18| VTR/VCC | No Gate
55 1 SER_IRQ PCI_IO VTR VCC High Note 1
55 2 ESPI_ALERT# PIO VTR _33 18 VTR Reserved
55 3 Reserved Reserved Reserved Reserved
55 Strap
56 Default: 0 GPIO064 PCI_PIO I-4 VTR_33_18| VTR/VCC | No Gate
56 1 LRESET# PCI_IO VTR VCC Low
56 2 Reserved Reserved Reserved Reserved
56 3 Reserved Reserved Reserved Reserved
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56 Strap
57 Default: 0 GPIO034 PIO I-4 VTR_33_18| VTR/VCC | No Gate
57 1 PCI_CLK PCL_IO VTR VCC Low
57 2 ESPI_CLK PIO VTR _33 18 VTR Low
57 3 Reserved Reserved Reserved Reserved
57 Strap
58 Default: 0 GPI10044 PIO -4 VTR_33_18| VTR/VCC | No Gate
58 1 LFRAME# PCI_IO VTR VCC High
58 2 ESPI_CS# PIO VTR _33 18 VTR High
58 3 Reserved Reserved Reserved Reserved
58 Strap
59 Default: 0 GPIO040 PIO I-4 VTR_33_18| VTR/VCC | No Gate
59 1 LADO PCL_IO VTR VCC High Note 1
59 2 ESPI_IO0 PIO VTR_33_18 VTR Low
59 3 Reserved Reserved Reserved Reserved
59 Strap
60 Default: 0 GPI0041 PIO I-4 VTR_33_18| VTR/VCC | No Gate
60 1 LAD1 PCL_IO VTR VCC High Note 1
60 2 ESPI_IO1 PIO VTR _33 18 VTR Low
60 3 Reserved Reserved Reserved Reserved
60 Strap
61 Default: 0 GPI0042 PIO -4 VTR_33_18| VTR/VCC | No Gate
61 1 LAD2 PCI_IO VTR VCC High Note 1
61 2 ESPI_IO2 PIO VTR_33 18 VTR Low
61 3 Reserved Reserved Reserved Reserved
61 Strap
62 Default: 0 GPIO043 PIO I-4 VTR_33_18| VTR/VCC | No Gate
62 1 LAD3 PCL_IO VTR VCC High Note 1
62 2 ESPI_IO3 PIO VTR_33_18 VTR Low
62 3 Reserved Reserved Reserved Reserved
62 Strap
63 Default: 0 GPIO067 PCI_PIO I-4 VTR_33_18| VTR/VCC | No Gate
63 1 CLKRUN# PCL_IO VTR VCC Low
63 2 Reserved Reserved Reserved Reserved
63 3 Reserved Reserved Reserved Reserved
63 Strap
64 VSS PWR PWR PWR
64
64
64
64 Strap
65 VTR PWR PWR PWR
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VT.QFP Mux Signal Name Buffer DBleaf::'t ﬁ:?vc:l! E:‘:\::;?d Gated Notes
Pin# Type Operation Well Well State
65
65
65
65 Strap
66 Default: 0 GPIO100 PIO I-4 VTR VTR/VCC | No Gate
66 1 nEC_SCI PIO VTR VTR Reserved
66 2 Reserved Reserved Reserved Reserved
66 3 Reserved Reserved Reserved Reserved
66 Strap
67 Default: 0 GPIO101 P1O I-4 VTR VTR/N/CC | No Gate
67 1 SPI_CLK PIO VTR VTR Reserved
67 2 Reserved Reserved Reserved Reserved
67 3 Reserved Reserved Reserved Reserved
67 Strap
68 Default: 0 GPIO102 PIO I-4 VTR VTR/VCC | No Gate
68 1 KSO09 PIO VTR VTR Reserved | Note 15
68 2 Reserved Reserved Reserved Reserved
68 3 Reserved Reserved Reserved Reserved
68 Strap CR_STRAP
69 Default: 0 GPIO103 PIO I-4 VTR VTR/VCC | No Gate
69 1 SPI_IO0 PIO VTR VTR Low
69 2 Reserved Reserved Reserved Reserved
69 3 Reserved Reserved Reserved Reserved
69 Strap
70 Default: 0 GPIO104 P1O I-4 VTR VTR/NVCC | No Gate
70 1 LED2 PIO VTR VTR Reserved
70 2 Reserved Reserved Reserved Reserved
70 3 Reserved Reserved Reserved Reserved
70 Strap
71 Default: 0 GPIO105 PIO I-4 VTR VTR/VCC | No Gate
71 1 SPI_I01 PIO VTR VTR Low
71 2 Reserved Reserved Reserved Reserved
71 3 Reserved Reserved Reserved Reserved
71 Strap
72 Default: 0 GPIO106 PIO I-4 VTR VTR/VCC | No Gate
72 1 KSO10 PIO VTR VTR Reserved | Note 15
72 2 Reserved Reserved Reserved Reserved
72 3 Reserved Reserved Reserved Reserved
72 Strap
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Pin# Type Operation Well Well State
73 Default: 0 GPIO107 P1O I-4 VTR VTR/VCC | No Gate | Note 5
73 1 nRESET_OUT PIO VTR VTR Reserved | Note 5
73 2 Reserved Reserved Reserved Reserved
73 3 Reserved Reserved Reserved Reserved
73 Strap
74 Default: 0 GPIO110 PIO I-4 VTR VTR/VCC | No Gate
74 1 KSO11 PIO VTR VTR Reserved | Note 15
74 2 Reserved Reserved Reserved Reserved
74 3 Reserved Reserved Reserved Reserved
74 Strap
75 Default: 0 GPIO111 PIO I-4 VTR VTR/VCC | No Gate
75 1 KSO12 PIO VTR VTR Reserved | Note 15
75 2 Reserved Reserved Reserved Reserved
75 3 Reserved Reserved Reserved Reserved
75 Strap
76 Default: 0 GPIO112 PIO -4 VTR VTR//CC | No Gate
76 1 PS2_CLK1A PIO VTR VTR/VCC Low
76 2 KSO13 PIO VTR VTR Reserved | Note 15
76 3 Reserved Reserved Reserved Reserved
76 Strap
77 Default: 0 GPIO113 PIO I-4 VTR VTR/VCC | No Gate
77 1 PS2_DAT1A PIO VTR VTR/NVCC Low
77 2 KSO14 PIO VTR VTR Reserved | Note 15
77 3 Reserved Reserved Reserved Reserved
77 Strap
78 Default: 0 GPIO114 PIO I-4 VTR VTR/VCC | No Gate
78 1 PS2_CLKO PIO VTR VTR/NVCC Low
78 2 Reserved Reserved Reserved Reserved
78 3 Reserved Reserved Reserved Reserved
78 Strap
79 Default: 0 GPIO115 PIO -4 VTR VTR/N/CC | No Gate
79 1 PS2_DATO PIO VTR VTR/VCC Low
79 2 Reserved Reserved Reserved Reserved
79 3 Reserved Reserved Reserved Reserved
79 Strap
80 Default: 0 GPIO116 PIO I-4 VTR VTR/VCC | No Gate
80 1 TFDP_DATA PIO VTR VTR Reserved
80 2 UART_RX PIO VTR VTR Low
80 3 Reserved Reserved Reserved Reserved
80 Strap
81 Default: 0 GPIO117 PIO I-4 VTR VTR/VCC | No Gate
81 1 TFDP_CLK PIO VTR VTR Reserved
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Pin# Type Operation Well Well State
81 2 UART_TX PIO VTR VTR Reserved
81 3 Reserved Reserved Reserved Reserved
81 Strap
82 VTR PWR PWR PWR
82
82
82
82 Strap
83 Default: 0 GPIO120 PIO I-4 VTR VTR/VCC | No Gate
83 1 CMP_VOUT1 PIO VTR VTR Reserved
83 2 Reserved Reserved Reserved Reserved
83 3 Reserved Reserved Reserved Reserved
83 Strap
84 VSS PWR PWR PWR
84
84
84
84 Strap
85 Default: 0 GPI0O124 P1O I-4 VTR VTR/NVCC | No Gate
85 1 CMP_VOUTO PIO VTR VTR Reserved
85 2 Reserved Reserved Reserved Reserved
85 3 Reserved Reserved Reserved Reserved
85 Strap
86 Default: 0 GPIO125 PIO I-4 VTR VTR/VCC | No Gate
86 1 KSO15 PIO VTR VTR Reserved | Note 15
86 2 Reserved Reserved Reserved Reserved
86 3 Reserved Reserved Reserved Reserved
86 Strap
87 Default: 0| ICSP_MCLR I | VTR VTR No Gate | Note 2
87 1 Reserved Reserved Reserved Reserved
87 2 Reserved Reserved Reserved Reserved
87 3 Reserved Reserved Reserved Reserved
87 Strap
88 Default: 0 GPIO127 P1O I-4 VTR VTR/VCC | No Gate
88 1 PS2_DAT1B PIO VTR VTR/VCC Low
88 2 Reserved Reserved Reserved Reserved
88 3 Reserved Reserved Reserved Reserved
88 Strap
89 Default: 0 GPIO130 PIO I-4 VTR VTR/VCC | No Gate
89 1 SMBO03_DATA PI1O VTR VTR High Note 4
89 2 SMB03_DATA18 PIO VTR VTR High Note 11
89 3 Reserved Reserved Reserved Reserved
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Operation Well Well
89 Strap
90 Default: 0 GPIO035 PIO I-4 VTR VTR/VCC | No Gate
90 1 Reserved Reserved Reserved Reserved
90 2 SB-TSI_CLK SB-TSI SB-TSI SB-TSI High
90 3 Reserved Reserved Reserved Reserved
90 Strap
91 Default: 0 GPIO131 PI1O I-4 VTR VTR//CC | No Gate
91 1 SMB03_CLK PIO VTR VTR High Note 4
91 2 SMB03_CLK18 PIO VTR VTR High Note 11
9 3 Reserved Reserved Reserved Reserved
91 Strap
92 Default: 0 GPIO132 PIO I-4 VTR VTR/VCC | No Gate
92 1 KSO16 PIO VTR VTR Reserved | Note 15
92 2 Reserved Reserved Reserved Reserved
92 3 Reserved Reserved Reserved Reserved
92 Strap
93 Default: 0 GPIO140 PIO I-4 VTR VTR/VCC | No Gate
93 1 KSO17 PIO VTR VTR Reserved | Note 15
93 2 Reserved Reserved Reserved Reserved
93 3 Reserved Reserved Reserved Reserved
93 Strap
94 Default: 0 GPIO033 PI1O I-4 VTR VTR/VCC | No Gate
94 1 PECI_DAT PECI_IO PECI_IO PECI_IO Low Note 12
94 2 SB_TSI_DAT SB-TSI SB-TSI SB-TSI Low Note 12
94 3 Reserved Reserved Reserved Reserved
94 Strap
95 VREF_CPU VREF_CPU VREF_CPU | VREF_CPU Note 6,
Note 18
95
95
95
95 Strap
96 Default: 0 GPI0141 PIO I-4 VTR VTR/VCC | No Gate
96 1 SMB04_DATA PIO VTR VTR High Note 4
96 2 SMB04_DATA18 PIO VTR VTR High Note 11
96 3 Reserved Reserved Reserved Reserved
96 Strap
97 Default: 0 GPI0O142 P1O I-4 VTR VTR/VCC | No Gate
97 1 SMB04_CLK PI1O VTR VTR High Note 4
97 2 SMB04_CLK18 PIO VTR VTR High Note 11
97 3 Reserved Reserved Reserved Reserved
97 Strap
98 Default: 0 GPIO143 PIO I-4 VTR VTR/VCC | No Gate | Note 9
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Operation Well Well
98 1 KSIO PIO VTR VTR Low Note 15
98 2 DTR# PIO VTR VTR Reserved
98 3 Reserved Reserved Reserved Reserved
98 Strap
99 Default: 0 GPIO144 PIO I-4 VTR VTR/VCC | No Gate
99 1 KSI1 PIO VTR VTR Low Note 15
99 2 DCD# PIO VTR VTR High
99 3 Reserved Reserved Reserved Reserved
99 Strap
100 VSS PWR PWR PWR
100
100
100
100 Strap
101 Default: 0 GPIO145 PIO I-4 VTR VTR/VCC | No Gate | Note 2

(ICSP_CLOCK)
101 1 Reserved PIO Reserved Reserved
101 2 Reserved Reserved Reserved Reserved
101 3 Reserved Reserved Reserved Reserved
101 Strap
102 Default: 0 GPIO146 PIO I-4 VTR VTR/VCC | No Gate | Note 2
(ICSP_DATA)

102 1 Reserved PIO Reserved Reserved
102 2 Reserved Reserved Reserved Reserved
102 3 Reserved Reserved Reserved Reserved
102 Strap
103 VTR PWR PWR PWR
103
103
103
103 Strap
104 Default: 0 GPIO147 PIO I-4 VTR VTR/VCC | No Gate
104 1 KSl4 PIO VTR VTR Low Note 15
104 2 DSR# PIO VTR VTR High
104 3 Reserved Reserved Reserved Reserved
104 Strap
105 Default: 0 GPIO150 PIO -4 VTR VTR/VCC | No Gate
105 1 KSI5 PIO VTR VTR Low Note 15
105 2 RI# PIO VTR VTR High
105 3 Reserved Reserved Reserved Reserved
105 Strap
106 Default: 0 GPIO156 PIO I-4 VTR VTR/VCC | No Gate
106 1 LED1 PIO VTR VTR Reserved
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106 2 Reserved Reserved Reserved Reserved
106 3 Reserved Reserved Reserved Reserved
106 Strap
107 Default: 0 GPIO151 P1O I-4 VTR VTR/VCC | No Gate
107 1 KSI6 PIO VTR VTR Low Note 15
107 2 RTS# PIO VTR VTR Reserved
107 3 Reserved Reserved Reserved Reserved
107 Strap
108 Default: 0 GPIO152 PIO I-4 VTR VTR/VCC | No Gate
108 1 KSI7 PIO VTR VTR Low Note 15
108 2 CTS# PIO VTR VTR High
108 3 Reserved Reserved Reserved Reserved
108 Strap
109 Default: 0 GPIO153 PIO -2 VTR VTR/VCC | No Gate
109 1 ADC4 I_AN I_AN I_AN No Gate | Note 8
109 2 Reserved Reserved Reserved Reserved
109 3 Reserved Reserved Reserved Reserved
109 Strap
110 Default: 0 GPIO154 P1O -2 VTR VTR/VCC | No Gate
110 1 ADC3 I_AN I_AN I_AN No Gate | Note 8
110 2 Reserved Reserved Reserved Reserved
110 3 Reserved Reserved Reserved Reserved
110 Strap
111 Default: 0 GPIO155 PIO -2 VTR VTR/VCC | No Gate
111 1 ADC2 I_AN I_AN I_AN No Gate | Note 8
111 2 Reserved Reserved Reserved Reserved
111 3 Reserved Reserved Reserved Reserved
111 Strap
112 AVSS PWR PWR PWR
112
112
112
112 Strap
113 Default: 0 GPI10122 PI1O -2 VTR VTR/VCC | No Gate
113 1 ADC1 I_AN I_AN I_AN No Gate | Note 8
113 2 Reserved Reserved Reserved Reserved
113 3 Reserved Reserved Reserved Reserved
113 Strap
114 Default: 0 GPIO121 PIO -2 VTR VTR/VCC | No Gate
114 1 ADCO I_AN I_AN I_AN No Gate | Note 8
114 2 Reserved Reserved Reserved Reserved
114 3 Reserved Reserved Reserved Reserved
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114 Strap
115 0 Reserved Reserved Reserved Reserved
115 Default: 1 ADC_VREF ADC_VREF ADC_VREF | ADC_VREF | No Gate | Note 18
115 2 Reserved Reserved Reserved Reserved
115 3 Reserved Reserved Reserved Reserved
115 Strap
116 Default: 0 GP10022 P1O -2 VTR VTR/VCC | No Gate
116 1 ADC5 I_AN I_AN I_AN No Gate | Note 8
116 2 Reserved Reserved Reserved Reserved
116 3 Reserved Reserved Reserved Reserved
116 Strap
117 Default: 0 GPIO023 PIO -2 VTR VTR/VCC | No Gate
117 1 ADC6 I_AN I_AN I_AN No Gate | Note 8
117 2 A20M PIO VTR VCC Reserved
117 3 Reserved Reserved Reserved Reserved
117 Strap
118 Default: 0 GPI10024 PIO -2 VTR VTR/VCC | No Gate
118 1 ADC7 I_AN I_AN I_AN No Gate | Note 8
118 2 Reserved Reserved Reserved Reserved
118 3 Reserved Reserved Reserved Reserved
118 Strap
119 0 GPIO004 PIO VBAT VTR/VCC | No Gate
119 Default: 1 BGPO PIO 0-4 mA VBAT VBAT Reserved
119 2 Reserved Reserved Reserved Reserved
119 3 Reserved Reserved Reserved Reserved
119 Strap
120 0 GPIO003 PIO VBAT VTR/VCC | No Gate
120 Default: 1| SYSPWR_PRES ILLK ILLK-4 VBAT VBAT Low Note 12
120 2 Reserved Reserved Reserved Reserved
120 3 Reserved Reserved Reserved Reserved
120 Strap
121 0 GPIO036 PIO VBAT VTR/VCC | No Gate
121 Default: 1 VCI_OUT PIO 0-8 mA VBAT VBAT Reserved
121 2 Reserved Reserved Reserved Reserved
121 3 Reserved Reserved Reserved Reserved
121 Strap
122 VBAT PWR PWR PWR
122
122
122
122 Strap
123 Default: 0 XTAL1 OCLK OCLK VBAT VBAT No Gate
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123 1 Reserved Reserved Reserved Reserved
123 2 Reserved Reserved Reserved Reserved
123 3 Reserved Reserved Reserved Reserved
123 Strap
124 VSS_VBAT PWR PWR PWR
124
124
124
124 Strap
125 Default: 0 XTAL2 ICLK ICLK VBAT VBAT No Gate
125 1 Reserved Reserved Reserved Reserved
125 2 Reserved Reserved Reserved Reserved
125 3 Reserved Reserved Reserved Reserved
125 Strap
126 0 GPIO162 PIO VBAT VTR/VCC | No Gate
126 Default: 1 VCI_IN1# ILLK ILLK-4 VBAT VBAT High Note 14
126 2 Reserved Reserved Reserved Reserved
126 3 Reserved Reserved Reserved Reserved
126 Strap
127 0 GPIO163 PIO VBAT VTR/VCC | No Gate
127 Default: 1 VCI_INO# ILLK ILLK-4 VBAT VBAT High Note 14
127 2 Reserved Reserved Reserved Reserved
127 3 Reserved Reserved Reserved Reserved
127 Strap
128 0 GPIO164 PIO VBAT VTR/VCC | No Gate
128 Default: 1| VCI_OVRD_IN ILLK ILLK-4 VBAT VBAT Low Note 14
128 2 Reserved Reserved Reserved Reserved
128 3 Reserved Reserved Reserved Reserved
128 Strap
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2.11 Pin States After VTR Power-On

The following tables uses ‘Z’ to indicate a tristate signal.

2111 DEFAULT OPERATION AFTER A VBAT AND VTR POR

T (] [a]
£ | 3 | B | B3| %-| 83 | B3 3 3
© s ) o (12 E = £ = E x g x @ = o @
= < (7] o |m o n |° - ; < ; -
(7] = < o > ¢ I o I @ > 0 o > Q 4
g i) = ) 2 8 < 8 k: @ < c c
> > > > > > >
GPIOXXX | unpow- | unpow- low In In In Z glitch unpow-
ered ered ered
NRESET _IN | unpow- | unpow- low In In In Z glitch unpow-
ered ered ered
ICSP_MCLR | unpow- | unpow- low In In In VA glitch unpow-
ered ered ered
BGPO low Out=0 | Retain | Retain Retain Retain Retain Retain | unpow- | Note
ered A
SYS- In In In In In In In In unpow-
PWR_PRES ered
VCI_INx# In In In In In In In In unpow-
ered
VCI_OUT Out Out Out | Out logic | Out logic | Out logic | Out logic | Out logic | unpow- | Note
logic logic logic ered B
VCI_OVRD_ In In In In In In In In unpow-
IN ered

Note:

- Note A: Pin is programmable by the EC and retains its value through a VTR power cycle.
- Note B: Pin is programmable by the EC and affected by other VBAT inputs pins.

2.11.2 DEFAULT OPERATION AFTER A VTR POR ONLY (VBAT REMAINS ON)

The following table lists the VTR POR default conditions for VBAT powered pins where the EC had selected an alternate
function that was not the default function.

kel (=] [a]
2 5 2 | 53| 85 | 93 | Ho kS 3
= =3 = € [ ¥ ¢ @ = =
© 8 -3 X5 = Z 0 14 o - o 73
= < b4 o o 5 » 15 ez < 3 8
=2 - < »n o o 2 o g n 3 Eo m o o
7] b < o > ¢ I | @ > 0 =3 > o 2
s | 2 | 5§ | 28 | g% | g8 | @« 5 5
> > > > >
GPIO003 |[N/A N/A low In In In Z In unpowered | Note C
GPIO004 |[N/A N/A low In In In Z In unpowered | Note C
GPIO036 | N/A N/A low In In In z In unpowered | Note C
GPIO162 |[N/A N/A low In In In VA In unpowered | Note C
GPIO163 |[N/A N/A low In In In Z In unpowered | Note C
GPIO164 |[N/A N/A low In In In VA In unpowered | Note C
Note:
- Note C: The GPIO Control logic is powered by VTR and loses its configuration through a VTR POR.
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212 Strapping Options

2121 BOOT SOURCE SELECT STRAPS
The Crisis Recovery Strap option (CR_STRAP) is implemented on GPIO102/KSO09[CR_STRAP].
« If this pin is connected to ground the Boot ROM will load the SPI Flash image from the SPI Flash located on the

Private SPI Interface (PVT_xxxx).

« If this pin is pulled high, which is the normal operation for the Key Scan Interface, the Boot ROM will load the SPI
Flash image from the Shared Flash Interface (SHD_xxxx) or the eSPI Flash channel as selected by the Boot

Source Select Strap (BSS_STRAP) on the GPIO123/SHD_CS# pin.

CR_STRAP BSS_STRAP Source
0 X Use 3.3V Private SPI
1 0 Use eSPI Flash Channel
1 Use 3.3V Shared SPI
Note:

If the eSPI Flash Channel is used for booting, the GPI0O123/SHD_CS# pin must be used as RSMRST#. This
pin will be driven high by the boot ROM code in order to activate the eSPI flash channel.

If the SHD_SPI port is used for booting, then any unused GPIO may be used for RSMRST#.
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213 Packages

128-PIN VTQFP PACKAGE OUTLINE
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144-PIN WFBGA PACKAGE OUTLINE

2.13.2
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3.0 POWER, CLOCKS, AND RESETS

3.1 Introduction

The Power, Clocks, and Resets (PCR) chapter identifies all the power supplies, clock sources, and reset inputs to the
chip and defines all the derived power, clock, and reset signals. In addition, this section identifies Power, Clock, and
Reset events that may be used to generate an interrupt event, as well as, the Chip Power Management Features.

3.2 References
» eSPI Controller Specification, 2013 Microchip Technology

3.3 Interrupts
The Power, Clocks, and Resets logic generates no events
3.4 Power

3.4.1 POWER SOURCES

TABLE 3-1: lists the power supplies from which the MEC140x/1x draws current. These current values are defined in
Section 42.3, "Power Consumption," on page 499.

TABLE 3-1: POWER SOURCE DEFINITIONS

Power Well Nominal Description Source
Voltage

VTR 33 18 3.3Vor1.8v 3.3V or 1.8V System Power Supply. Pin Interface

This supply is used to power the host
interface to this chip. It is either con-

nected to 3.3V VTR power supply or

the eSPI 1.8V power supply.

VTR 3.3V 3.3V System Power Supply. Pin Interface
This is typically connected to the
“Always-on” or “Suspend” supply rails
in system. This supply must be on
prior to the system RSMRST# signal
being deasserted.

This supply is used to derive the
chip’s core power and to supply the

3.3V /O rail.
VBAT 3.0V System Battery Back-up Power Well. Pin Interface
(Note 3-1) This is the “coin-cell” battery.

Note:  The minimum rise/fall time requirement on VTR is 200us. The minimum rise/fall time requirement on
VTR_33_18is 100mV/usec or 18us. VTR _33_18 must turn on at the same time or after the 3.3V VTR sup-
ply is powered.

Note:  The Minimum rise time requirement on VBAT is 100us. I

Note 3-1 Note on Battery Replacement: Microchip recommends removing all power sources to the device
defined in Table 3-1, "Power Source Definitions" and all external voltage references defined in
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Table 3-2, "Voltage Reference Definitions" before removing and replacing the battery. In addition,
upon removing the battery, ground the battery pin before replacing the battery.

APPLICATION NOTE: Battery Circuit Requirement:
» VBAT must always be present if VTR is present.

The following circuit is recommended to fulfill this requirement:

FIGURE 3-1: RECOMMENDED BATTERY CIRCUIT

3.3V nom,
from AC Source
or Battery Pack

ToECas
VTR

(Schottky Diode)

“RTC” Rail (PCH, System)

»

VBAT

EC 3.3V max with Possible  +_| 50y
VTR =0V, (Schottky Current Limiter = 5% r(130n|?
3.6V max with Diode) (1 K typ.) I oin Ce
VTR = VBAT L

3.4.2 VOLTAGE REFERENCES
TABLE 3-2: lists the External Voltage References to which the MEC140x/1x provides high impedance interfaces.

TABLE 3-2: VOLTAGE REFERENCE DEFINITIONS

Nominal Scalin Nominal
Power Well . 9 Monitored Description Source
Input Voltage Ratio
Voltage
VREF_CPU Variable n/a Variable Processor Voltage Pin Interface
(Note 3-2, External Voltage Reference
Note 3-3) Used to scale Processor
Interface signals
DAC_VREF Variable n/a Variable DAC Reference Voltage Pin Interface
CMP_VREFO0 Variable n/a Variable Determines reference volt- Pin Interface
age on the negative termi-
nal of Comparator 0
CMP_VREF1 Variable n/a Variable Determines reference volt- Pin Interface
age on the negative termi-
nal of Comparator 1
ADC_VREF Variable n/a Variable ADC Reference Voltage Pin Interface
Note 3-2

For specific electrical characteristics for the voltage reference inputs see Table 42-5, “DC Electrical
Characteristics,” on page 491.

Note 3-3 In order to achieve the lowest leakage current when both PECI and SB TSI are not used, set the

VREF_CPU Disable bit to 1. This bit is defined in Section 34.8.5, VREF_CPU DISABLE.
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343 POWER GOOD SIGNALS
The power good timing and thresholds are defined in the Section 43.1, "Voltage Thresholds and Power Good Timing,"
on page 501.
TABLE 3-3: POWER GOOD SIGNAL DEFINITIONS
Powc_er Good Description Source
Signal
VTRGD VTRGD is an internal power good signal used VTRGD is asserted following a delay after the
to indicate when the VTR rail is on and stable. VTR power well exceeds its preset voltage
threshold. VTRGD is de-asserted as soon as
either of these voltages drop below this thresh-
old.
Note:  See Section 43.1.1, "VTR Thresh-
old and VTRGD Timing," on
page 501.
VCC_PWRGD | VCC_PWRGD is used to indicate when the VCC_PWRGD Input pin
main power rail voltage is on and stable.

3.4.4

SYSTEM POWER SEQUENCING

The following table defines the behavior of the Power Sources in each of the defined ACPI power states.

TABLE 3-4: TYPICAL POWER SUPPLIES VS. ACPI POWER STATES
ACPI Power State
Supply .
Name (Ffltl).L s1 s3 s4 S5 (M(I;:::H Description
ON) (POS) (STR) (STD) (Soft Off) Off)
VTR_33_18 ON ON ON/OFF | ON/OFF ON/OFF OFF LPC/eSPI Host Interface
Power Supply.
VTR ON ON ON ON ON OFF “Always-on” Supply.
(Note 3-4)
VBAT ON ON ON ON ON ON Battery Back-up Supply
(Note 3-5) | (Note 3-5) | (Note 3-5)
Note 3-4 VTR power supply is always on while the battery pack or ac power is applied to the system.
Note 3-5 This device requires that the VBAT power is on when the VTR power supply is on. External circuitry,
a diode isolation circuit, is implemented on the motherboard to extend the battery life. This external
circuitry ensures the VBAT pin will derive power from the VTR power well when it is on. Therefore,
the VBAT supply will never appear to be off when the VTR rail is on. See APPLICATION NOTE: on
page 65.
3.5 Clocks

The following section defines the clocks that are generated and derived.

3.5.1

RAW CLOCK SOURCES

The table defines raw clocks that are either generated externally or via an internal oscillator.
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TABLE 3-5: SOURCE CLOCK DEFINITIONS
Clock Name Frequency Description Source
SUSCLK 32.768 kHz 32.768 kHz Suspend Well Clock Pin Interface (XTALZ2)
Source is a single-ended input that
is an accurate 32.768 kHz clock.
(Note 3-6)
32.768 kHz Crystal 32.768 kHz | A 32.768 kHz parallel resonant crys- | Pin Interface (XTAL1 and XTAL2)
Oscillator tal connected between the XTAL1
and XTAL2 pins.
48 MHz Ring 48 MHz The 48 MHz Ring Oscillator is a Internal Oscillator powered by VTR.
Oscillator high-accuracy, low power, low start- | May be stopped by Chip Power
up latency 48 MHz Ring Oscillator. Management Features.
(Note 3-7)
32kHz_INT_OSC 32.768 kHz 32.768 kHz low power, lower accu- Internal Oscillator
racy Internal Oscillator powered by Note: This clock source is
VBAT supply. enabled via the Clock
Note:  This clock may be used Enable Register on page
when the external 32 440.
kHz clock is unavailable,
and will allow the 48
MHz clock to reach fre-
quency lock.

Note 3-6 The chipset will not produce a valid 32 kHz clock until about 5 ms (PCH) or 110 ms (ICH) after the
deassertion of RSMRST#. See chipset specification for the actual timing.

Note 3-7 The 48 MHz Ring Oscillator will reach frequency lock if either the external 32kHz clock source or the
32 kHz Internal Oscillator is used, as selected via the 48MHz Oscillator Reference Select bit in the
Clock Enable Register on page 440. The external 32k Hz clock source provides a stable timebase
for the 48 MHz Ring Oscillator as well as the clock source for the 32 kHz Clock Domain. After VBAT
POR there is a 500ms max time for the 48 MHz Ring Oscillator to become accurate. See Section
43.2, "Clocking AC Timing Characteristics," on page 504.

Note 3-8 Without the external clock, the 48MHz clock will vary up to +/-4% which may affect the timing
parameters of certain blocks. In particular it may not be accurate enough to ensure that the UART
will work, depending on the accuracy of the clock of the external device.

3.5.2 DERIVED CLOCKS

This table defines the clocks derived from the raw clock sources.

TABLE 3-6: DERIVED CLOCK DEFINITIONS
Clock Name Frequency Description Source
EC_PROC_CLK Programma- | Derived clock for Embedded Con- 48 MHz Ring Oscillator
ble troller/Processor
24MHz_Clk 24 MHz Derived clock for UART 48 MHz Ring Oscillator
16MHz_Clk 16 MHz Derived clock for SMBus Controller | 48 MHz Ring Oscillator
2MHz_ClIk 2 MHz Derived clock for PS/2 Controller 48 MHz Ring Oscillator
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TABLE 3-6: DERIVED CLOCK DEFINITIONS (CONTINUED)

Clock Name Frequency Description Source
1.8432MHz_Clk 1.843 MHz Derived clock for UART 48 MHz Ring Oscillator
1MHz_ClIk 1 MHz Derived clock for 8042 Emulated 48 MHz Ring Oscillator
Keyboard Controller
100kHz_Clk 100 kHz Derived clock for PWM and TACH 48 MHz Ring Oscillator
blocks
32KHz_Clk 32.768 kHz Internal 32kHz clock domain Pin Interface or 48 MHz Ring Oscil-
lator:
Pins:

XTAL2: 32 kHz Crystal input/ single-
ended clock source input pin.
XTAL1: 32 kHz Crystal output

The XOSEL bit configures the
source of this clock domain as either
a single-ended 32.768 kHz clock
input (SUSCLK) or the 32.768 kHz
Crystal Oscillator. If neither of these
is available, this clock domain is
derived from the 32kHz_INT_OSC
or the 48 MHz Ring Oscillator, as
configured by bits in the Clock
Enable Register.

(See Note 3-9)

5Hz_Clk 5Hz Derived clock for Breathing LED 48 MHz Ring Oscillator
block

Note 3-9 Bits[4:0] of the Clock Enable Register on page 440 determine the source of the 32KHz_ClIk.
3.5.3 GENERATED CLOCK OUTPUTS

This section describes clocks generated by the MEC140x/1x that may be used by the external system.

TABLE 3-7: GENERATED CLOCK DEFINITIONS

Clock Name Frequency Description Source

32KHZ_OUT 32.768 kHz | 32.768 kHz output. Derived 32KHz_Clk
Configured 32kHz clock source
routed to pin interface.

3.54 32 KHZ CLOCK SWITCHING

The 32kHz clock switching logic switches the clock source of the 32kHz clock domain to be either the single-ended
32.768 kHz clock input (SUSCLK), the 32.768 kHz Crystal Oscillator, the 32kHz_INT_OSC or 48 MHz Ring Oscillator.
Following a VBAT_POR, the XOSEL, 32KHz Clock Switcher Control, INT_32K_OSC_EN and EXT_32K_OSC_EN bits
in the Clock Enable Register are programmed to configure the source of this clock domain. See Table 35-3, “32kHz
Clock Control,” on page 441.

Note 1: Switching delay when configuring the 32k Hz clock source will be on the order of 100 us or three 32k Hz
clocks.
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2: The 48 MHz Ring Oscillator will reach frequency lock if either the external 32kHz clock source or the 32 kHz
Internal Oscillator is used, as selected via the 48MHz Oscillator Reference Select bit in the Clock Enable
Register on page 440. The 48 MHz Ring Oscillator will remain locked when the external 32kHz clock source

is removed.

3.56.5 CLOCK DOMAINS VS. ACPI POWER STATES

Table 3-8, "Typical MEC140x/1x Clocks vs. ACPI Power States" shows the relationship between ACPI power states and
MEC140x/1x clock domains:

TABLE 3-8: TYPICAL MEC140X/1X CLOCKS VS. ACPI POWER STATES

Clock
Name

ACPI Power State

S0
(FULL
ON)

S1
(POS)

S3
(STR)

s4
(STD)

S5
(Soft

Off)

G3
(MECH

Off)

Description

SUSCLK

ON

ON

ON

ON

ON

OFF

This clock is the system
suspend clock source.
(Note 3-6).

32.768 kHz Crystal
Oscillator

ON

ON

ON

ON

ON

ON

This clock is generated
from a 32.768 kHz par-
allel resonant crystal

connected between the
XTAL1 and XTALZ2 pins.

32KHz_Clk

ON

ON

ON

ON

ON

ON/
OFF

This clock domain is
generated from the 32
kHz clock input (SUS-
CLK) when available or
the crystal oscillator
pins. Otherwise it is
generated internally
from the
32kHz_INT_OSC or the
48 MHz Ring Oscillator.

48 MHz Ring Oscil-
lator

ON

ON

ON

ON

ON

OFF

This clock is powered
by the MEC140x/1x
suspend supply (VTR)
but may start and stop
as described in Section
3.7, "Chip Power Man-
agement Features," on
page 71 (see also
Note 3-4).

32kHz_INT_OSC

ON

ON

ON

ON

ON

OFF

This clock is powered
by the MEC140x/1x
VBAT power supply.
This clock may be used
when 48 MHz Ring
Oscillator is not avail-
able.
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3.6 Resets
FIGURE 3-2: RESETS DIAGRAM (MEC140X/1X)
VTR_RESET#
WDT nSYSRST
RESET_IN#
iRESET_OUT
> nSIO_RESET
LRESET# —| |PCI_RESET# | NRESET_OUT
Host_Reset_Select
eSPI Controller
VCC_PWRGD
PC_ChanneI_Disablem) eSPI_PLTRST#
eSPI_RESET#
VTR
PLTRST# Virtual Wire ——
PLTRST_SRC
Note: PC_Channel_Disable, PLTRST#
Virtual Wire, and PLTRST_SRC are defined
in eSPI Controller Specification.
TABLE 3-9: DEFINITION OF RESET SIGNALS
Reset Description Source
VBAT_POR Internal VBAT Reset signal. This signal is used | VBAT_POR is a pulse that is asserted at the ris-
to reset VBAT powered registers. ing edge of VTRGD if the VBAT voltage is below
anominal 1.25V. VBAT_POR is also asserted as
a level if, while VTRGD is not asserted (‘0’), the
coin cell is replaced with a new cell that delivers
at least a nominal 1.25V. In this latter case
VBAT_POR is de-asserted when VTRGD is
asserted. No action is taken if the coin cell is
replaced, or if the VBAT voltage falls below 1.25
V nominal, while VTRGD is asserted.
VTR_RESET# VTR_RESET# is a Power-On-Reset. VTR_RESET# is deasserted at the rising edge
of VTRGD and is asserted only when VTRGD is
low.
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TABLE 3-9: DEFINITION OF RESET SIGNALS (CONTINUED)
Reset Description Source
nRESET_IN External Pin that can generate the equivalent of | Pin Interface
a VTR POR event. Asserting this signal will
cause the nSYSRST to be asserted, which
resets the majority of the chip.
nRESET_OUT External Pin that can generate the equivalent of | This signal is asserted low when the nSIO_RE-
a VCC POR or main reset event to other exter- | SET is asserted low.
nal devices.
nSYSRST Internal VTR Reset signal. This signal is used |nSYSRST is asserted when VTRGD
to reset VTR powered registers. is low, when a WDT_RESET event occurs, when
the nRESET_IN pin is asserted low, or when the
EJTAG.PrRST bit is asserted. It is only deas-
serted when VTRGD is high, nRESET_IN is
high, the EJTAG.PrRST bit is deasserted,.and
their is no WDT_RESET event active.
The EJTAG.PrRST bit is defined in the MIPS®
EJTAG Specification, DN: MD00047, Rev 5.06,
March 05, 2011.
LRESET# System reset signal connected to the LPC LRE- | Pin Interface
SET# pin (also referred to as PCI Reset).
eSPI_RESET# | System reset signal connected to the eSPI Pin Interface

eSPI_RESET# pin

eSPI_PLTRST#

Platform Reset.

Generated by the eSPI Block when VCC_P-
WRGD is low, when eSPI_RESET# is low, by a
Virtual Wire, or by PC_Channel_Disable.

PCI_RESET# System reset signal Generated by either the LPC LRESET# pin (also
referred to as PCI Reset) or the eSPI_PLTRST#
depending on the configuration of the Host_Re-
set_Select bit.

nSIO_RESET Performs a reset when VCC is turned off or nSIO_RESET is a signal that is asserted if
when the system host resets the LPC or eSPI | nSYSRST is low, VCC_PWRGD is low, or
Host Interfaces. PCI_RESET# is asserted low and may be deas-

serted when these three signals are all high. The
iIRESET_OUT bit controls the deassertion of
nSIO_RESET.

A WDT_RESET event will also cause an
nSIO_RESET assertion.

WDT_RESET Internal WDT Reset signal. This signal resets | A WDT_RESET is asserted by a WDT Event.
VTR powered registers with the exception of This event is indicated by the WDT bit in the
the WDT Event Count register. Note that the Power-Fail and Reset Status Register
glitch protect circuits do not activate on a WDT
reset. WDT_RESETdoes not reset VBAT regis-
ters or logic.

EC_PROC_RES | Internal reset signal to reset the processor in An EC_PROC_RESET# is a stretched version

ET# the EC Subsystem. of the nSYSRST. This reset asserts at the same
time that nNSYSRST asserts and is held asserted
for 1ms after the nSYSRST deasserts.

3.7 Chip Power Management Features

This device is designed to always operate in its lowest power state during normal operation. In addition, this device
offers additional programmable options to put individual logical blocks to sleep as defined in Section 3.7.1, "Block Low
Power Modes," on page 72 and to gate off or power down the internal oscillator as described in Section 3.7.2, "Config-
uring the Chip’s Sleep States," on page 72.

© 2015 - 2016 Microchip Technology Inc.
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3.7.1 BLOCK LOW POWER MODES

All power related control signals are generated and monitored centrally in the chip’s Power, Clocks, and Resets (PCR)
block. The power manager of the PCR block uses a sleep interface to communicate with all the blocks. The sleep inter-
face consists of three signals:

» sleep_en (request to sleep the block) is generated by the PCR block. A group of sleep_en signals are gener-
ated for every clock segment. Each group consists of a sleep_en signal for every block in that clock segment.

» clk_reqg (request clock on) is generated by every block. They are grouped by blocks on the same clock segment.
The PCR monitors these signals to see when it can gate off clocks.

» reset_en (reset on sleep) bits determine if the block (including registers) will be reset when it enters sleep mode.

A block can always drive clk_req low synchronously, but it MUST drive it high asynchronously since its internal clocks

are gated and it has to assume that the clock input itself is gated. Therefore the block can only drive clk_req high as a
result of a register access or some other input signal.

The following table defines a block’s power management protocol:

Power State sleep_en clk_req Description

Normal operation Low Low Block is idle and NOT requesting clocks. The block gates its
own internal clock.

Normal operation Low High Block is NOT idle and requests clocks.

Request sleep Rising Edge Low Block is IDLE and enters sleep mode immediately. The
block gates its own internal clock. The block cannot request
clocks again until sleep_en goes low.

Request sleep Rising Edge | Highthen | Block is not IDLE and will stop requesting clocks and enter
Low sleep when it finishes what it is doing. This delay is block
specific, but should be less than 1 ms. The block gates its
own internal clock. After driving clk_req low, the block can-
not request clocks again until sleep_en goes low.

Register Access X High Register access to a block is always available regardless of
sleep_en. Therefore the block ungates its internal clock and
drives clk_req high during the access. The block will regate
its internal clock and drive clk_req low when the access is
done.

A wake event clears all sleep enable bits momentarily, and then returns the sleep enable bits back to their original state.
The block that needs to respond to the wake event will do so. See Section 10.11.3, "Wake-Capable Interrupt Events,"
on page 162.

The Sleep Enable, Clock Required and Reset Enable registers are defined in Section 3.8, "EC-Only Registers," on
page 74.

3.7.2 CONFIGURING THE CHIP’S SLEEP STATES

The chip supports four sleep states: SYSTEM HEAVY SLEEP 1, SYSTEM HEAVY SLEEP 2, SYSTEM HEAVY SLEEP
3, SYSTEM DEEPEST SLEEP. The chip will enter one of these four sleep states only when all the blocks have been
commanded to sleep and none of them require the 48 MHz Ring Oscillator (i.e., all clock required status bits = 0), and
the processor has executed its sleep instruction. These sleep states must be selected by firmware via the System Sleep
Control bits implemented in the System Sleep Control Register (SYS_SLP_CNTRL) on page 81 prior to issuing the
sleep instruction. Table 3-12, “System Sleep Control Bit Encoding,” on page 82 defines each of these sleep states.

There are two ways to command the chip blocks to enter sleep.

1. Assert the Sleep All bit located in the System Sleep Control Register (SYS_SLP_CNTRL) on page 81
2. Assert all the individual block sleep enable bits
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Blocks will only enter sleep after their sleep signal is asserted and they no longer require the 48 MHz Ring Oscillator
source. Each block has a corresponding clock required status bit indicating when the block has entered sleep. The gen-
eral operation is that a block will keep the 48 MHz Ring Oscillator on until it completes its current transaction. Once the
block has completed its work, it deasserts its clock required signal. Blocks like timers, PWMs, etc. will deassert their
clock required signals immediately. See the individual block Low Power Mode sections to determine how each individual
block enters sleep.

3.7.3 DETERMINING WHEN THE CHIP IS SLEEPING

There are two methods to verify the chip’s clock has stopped, which indicates the device is in one of these three sleep
states: SYSTEM HEAVY SLEEP 2, SYSTEM HEAVY SLEEP 3, SYSTEM DEEPEST SLEEP. Note that the 48 MHz Ring
Oscillator continues to run in the SYSTEM HEAVY SLEEP 1 state to minimize wake latency.

Option 1: TST_CLK_OUT pin

The TST_CLK_OUT, which is located on the GPIO157/LEDO/TST_CLK_OUT pin, is used to route the internal 48 MHz
Ring Oscillator to a pin. If the clock is toggling the chip is in the full on running state. if the clock is not toggling the chip
has entered the programmed sleep state.

Option 2: MTAP Test Bit

Bit [1] SLEEPING has been implemented in the MTAP registers (MCHP_CMD <0x07>) to allow the firmware developer
to determine if the chip is sleeping via the ICSP debug port. This MTAP command does not require the 48 MHz Ring
Oscillator to be clocking and therefore will not change the chip’s sleep state. Note that all of the ICSP debugger com-
mands that access the processor JTAG port will bring the device out of sleep.

3.74 WAKING THE CHIP FROM SLEEPING STATE

The chip will remain in the configured sleep state until it detects either a wake event, an ICSP access, or a full VTR
POR. All the wake-capable interrupt events are defined in the Section 10.0, "Jump Table Vectored Interrupt Controller
(JTVIC)". They are identified as Wake Events in Table 10-2, “Interrupt Source, Enable Set, Enable Clear, and Result Bit
Assignments,” on page 164.

3.7.41 Wake-Only Events

Two GIRQ registers have been reserved for special wake events. GIRQ16 is used for wake-events that do not require
software processing. These events are used to turn the clock on so the peripherals can start processing the data. There
is no information for the firmware to process. When GIRQ16 is active the firmware can simply clear the source and
return to the sleep state. GIRQ22 is a duplicate of GIRQ16 with one major difference. GIRQ22 does not generate a pro-
cessor interrupt. It only wakes the 48 MHz Ring Oscillator so the peripherals can start processing the data.

Example: LPC 1/O Traffic targeting EMI block.

The LPC Interface detects traffic on the bus and requires the clock to be on to process the incoming data. If GIRQ22 is
enabled, the LPC block will be able to autonomously receive data for the programmed I/O ranges without processor
intervention. Once the data is loaded into the HOST-to-EC Mailbox Register the Host-to-EC IRQ will trigger an interrupt
to the embedded controller to service this command.

An alternate solution would be to enable the GIRQ16 LPC interrupt. The process is similar, except the embedded con-
troller will receive an interrupt for the LPC activity, as well as the Host-to-EC IRQ, and will need to clear this event also.

3.74.2 ICSP Debugger Wake Events

The ICSP Debugger will cause the chip to wake and run debug code. Auto Clear Sleep and Sleep Debug bits have been
implemented to allow firmware to re-enter sleep following a debug access. It is recommended to set these bits to ‘1’ as
described in the following Application Note.

APPLICATION NOTE: Methods for putting the device back to sleep after a debug access.

Option 1: Automatically Re-enter Sleep after Debug Wake Event (preferred)

To automatically re-enter sleep after a debug wake event the firmware should follow this recommended usage model
1. FW has decided to go to sleep.
2. Set sleep_all bit to command all blocks to sleep.
3. Set sleep_debug bit.

4. Set auto_clr_sleep to make sure sleep_all and sleep_debug will clear automatically when the processor vec-
tors to an interrupt.
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Note:

> Steps 2-4 can be done in one write to System Sleep Control Register (SYS_SLP_CNTRL) register.
* The sleep_all and the sleep_debug bits MUST not be set in an interrupt handler.

5. Issue processor sleep instuction. Note that you must use a do...while around the sleep instruction (WAIT) .
Stay in loop while sleep_debug bit is still set.

6. processor goes to sleep.
Option 2: Debug_Done Interrupt Event

Firmware can enable the Debug_Done interrupt event before issuing the processor sleep instruction. This bit is asserted
when the debugger accesses the device. However, the user code will not see this event until the debugger has com-
pleted its debug task. Once the user code sees this event the chip may be put back into a sleep state. Note that the
sleep control bits may have been modified by the debug activity, so some additional reprogramming may be necessary.

3.8 EC-Only Registers
TABLE 3-10: EC-ONLY REGISTER BASE ADDRESS TABLE

Block Instance Instance Host Address Space Base Address
Number
PCR 0 EC 32-bit internal 0008_0100h
address space

TABLE 3-11: POWER, CLOCKS AND RESET VTR-POWERED REGISTERS SUMMARY

Offset Register Name

00h Test Register

04h Test Register

08h EC Sleep Enable Register (EC_SLP_EN)

0Ch EC Clock Required Status Registers (EC_-
CLK_REQ_STS)

10h Host Sleep Enable Register (HOST_SLP_EN)

14h Host Clock Required Status Registers (HOST_-
CLK_REQ)

18h System Sleep Control Register (SYS_SLP_CNTRL)

20h Processor Clock Control Register (PROC_CLK_CN-
TRL)

24h EC Sleep Enable 2 Register (EC_SLP_EN2)

28h EC Clock Required 2 Status Register (EC_-
CLK_REQ2_STS)

2Ch Slow Clock Control Register (SLOW_CLK_CNTRL)

30h Oscillator ID Register (CHIP_OSC_ID)

34h PCR chip sub-system power reset status (CHIP_P-
WR_RST_STS)

38h Test Register

3Ch Host Reset Enable Register (HOST_RST_EN)

40h EC Reset Enable Register (EC_RST_EN)

44h EC Reset Enable 2 Register (EC_RST_ENZ2)

48h Power Reset Control (PWR_RST_CTRL) Register

Note:  Allregister addresses are naturally aligned on 32-bit boundaries. Offsets for registers that are smaller than
32 bits are reserved and must not be used for any other purpose.
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3.9 Sleep Enable and Clock Required Registers
The following are the Sleep Enable and Clock Required registers for the MEC140x/1x.

3.9.1 EC SLEEP ENABLE REGISTER (EC_SLP_EN)

Offset | 08h
. . Reset
Bits Description Type Default Event
31 | TIMER16_1 Sleep Enable R/W Oh nSYSR
0: block is free to use clocks as necessary. ST
1: block is commanded to sleep at next available moment.
See Note: on page 76.
30 | TIMER16_0 Sleep Enable R/W Oh nSYSR
0: block is free to use clocks as necessary. ST
1: block is commanded to sleep at next available moment.
See Note: on page 76.
29 | EC_REG_BANK Sleep Enable R/W Oh nSYSR
0: block is free to use clocks as necessary. ST
1: block is commanded to sleep at next available moment.
28:27 | RESERVED RES
26 | PWM7 Sleep Enable R/W Oh nSYSR
0: block is free to use clocks as necessary. ST
1: block is commanded to sleep at next available moment.
25 | PWM6 Sleep Enable R/W Oh nSYSR
0: block is free to use clocks as necessary. ST
1: block is commanded to sleep at next available moment.
24 | PWMS5 Sleep Enable R/W Oh nSYSR
0: block is free to use clocks as necessary. ST
1: block is commanded to sleep at next available moment.
23 | PWM4 Sleep Enable R/W Oh nSYSR
0: block is free to use clocks as necessary. ST
1: block is commanded to sleep at next available moment.
22 | PWMS3 Sleep Enable R/W Oh nSYSR
0: block is free to use clocks as necessary. ST
1: block is commanded to sleep at next available moment.
21 | PWM2 Sleep Enable R/W Oh nSYSR
0: block is free to use clocks as necessary. ST
1: block is commanded to sleep at next available moment.
20 | PWM1 Sleep Enable R/W Oh nSYSR
0: block is free to use clocks as necessary. ST
1: block is commanded to sleep at next available moment.
19:12 | RESERVED RES
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Offset | 08h
. e Reset
Bits Description Type Default Event
11 | TACH1 Sleep Enable R/W Oh nSYSR
0: block is free to use clocks as necessary. ST
1: block is commanded to sleep at next available moment.
10 | SMBO Sleep Enable R/W Oh nSYSR
0: block is free to use clocks as necessary. ST
1: block is commanded to sleep at next available moment.
9 | WDT Sleep Enable R/W Oh nSYSR
0: block is free to use clocks as necessary. ST
1: block is commanded to sleep at next available moment.
8 | PROCESSOR Sleep Enable R/W Oh nSYSR
0: block is free to use clocks as necessary. ST
1: block is commanded to sleep at next available moment.
7 | TFDP Sleep Enable R/W Oh nSYSR
0: block is free to use clocks as necessary. ST
1: block is commanded to sleep at next available moment.
6 | DMA Sleep Enable R/W Oh nSYSR
0: block is free to use clocks as necessary. ST
1: block is commanded to sleep at next available moment.
5 | PMC Sleep Enable R/W Oh nSYSR
0: block is free to use clocks as necessary. ST
1: block is commanded to sleep at next available moment.
4 | PWMO Sleep Enable R/W Oh nSYSR
0: block is free to use clocks as necessary. ST
1: block is commanded to sleep at next available moment.
3 | RESERVED RES
2 | TACHO Sleep Enable R/W Oh nSYSR
0: block is free to use clocks as necessary. ST
1: block is commanded to sleep at next available moment.
1 | PECI Sleep Enable R/W Oh nSYSR
0: block is free to use clocks as necessary. ST
1: block is commanded to sleep at next available moment.
0 | INT Sleep Enable R/W Oh nSYSR
0: block is free to use clocks as necessary. ST
1: block is commanded to sleep at next available moment.
Note:  The basic timers in this device have an auto-reload mode. When this mode is selected, the block's clk_req

equation is always asserted, which will prevent the device from gating its clock tree and going to sleep.
When the firmware intends to put the device to sleep, none of the timers should be in auto-reload mode.
Alternatively, use the timer's HALT function inside the control register to stop the timer in auto-reload mode
so it can go to sleep.
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3.9.2 EC CLOCK REQUIRED STATUS REGISTERS (EC_CLK_REQ_STS)

Offset | OCh
Bits Description Type Default Reset
P yp Event
31 | TIMER16_1 Clock Required R Oh nSYSR
0: block does NOT need clocks. ST
1: block requires clocks.
30 | TIMER16_0 Clock Required R Oh nSYSR
0: block does NOT need clocks. ST
1: block requires clocks.
29 | EC_REG_BANK Clock Required R Oh nSYSR
0: block does NOT need clocks. ST
1: block requires clocks.
28:27 | RESERVED RES
26 | PWM7 Clock Required R Oh nSYSR
0: block does NOT need clocks. ST
1: block requires clocks.
25 | PWM6 Clock Required R Oh nSYSR
0: block does NOT need clocks. ST
1: block requires clocks.
24 | PWMS5 Clock Required R Oh nSYSR
0: block does NOT need clocks. ST
1: block requires clocks.
23 | PWM4 Clock Required R Oh nSYSR
0: block does NOT need clocks. ST
1: block requires clocks.
22 | PWM3 Clock Required R Oh nSYSR
0: block does NOT need clocks. ST
1: block requires clocks.
21 | PWM2 Clock Required R Oh nSYSR
0: block does NOT need clocks. ST
1: block requires clocks.
20 | PWM1 Clock Required R Oh nSYSR
0: block does NOT need clocks. ST
1: block requires clocks.
19:12 | RESERVED RES
11 | TACH1 Clock Required R Oh nSYSR
0: block does NOT need clocks. ST
1: block requires clocks.
10 | SMBO Clock Required R Oh nSYSR
0: block does NOT need clocks. ST
1: block requires clocks.
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Offset | OCh
. . Reset
Bits Description Type Default Event
9 | WDT Clock Required R Oh nSYSR
0: block does NOT need clocks. ST
1: block requires clocks.
8 | PROCESSOR Clock Required R 1h nSYSR
0: block does NOT need clocks. ST
1: block requires clocks.
7 | TFDP Clock Required R Oh nSYSR
0: block does NOT need clocks. ST
1: block requires clocks.
6 | DMA Clock Required R Oh nSYSR
0: block does NOT need clocks. ST
1: block requires clocks.
5 | PMC Clock Required R Oh nSYSR
0: block does NOT need clocks. ST
1: block requires clocks.
4 | PWMO Clock Required R Oh nSYSR
0: block does NOT need clocks. ST
1: block requires clocks.
3 | RESERVED RES
2 | TACHO Clock Required R Oh nSYSR
0: block does NOT need clocks. ST
1: block requires clocks.
1 | PECI Clock Required R Oh nSYSR
0: block does NOT need clocks. ST
1: block requires clocks.
0 | INT Clock Required R Oh nSYSR
0: block does NOT need clocks. ST
1: block requires clocks.
3.9.3 HOST SLEEP ENABLE REGISTER (HOST_SLP_EN)
Offset | 10h
. i Reset
Bits Description Type Default Event
31:21 | RESERVED RES
20 | Reserved - Should be set to ‘1’ R/W Oh nSYSR
ST
19 | eSPI Sleep Enable R/W Oh nSYSR
0: block is free to use clocks as necessary. ST
1: block is commanded to sleep at next available moment.
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Offset | 10h
. . Reset
Bits Description Type Default Event
18 | RESERVED RES
17 | Mailbox Sleep Enable R/W Oh nSYSR
0: block is free to use clocks as necessary. ST
1: block is commanded to sleep at next available moment.
16 | 8042EM Sleep Enable R/W Oh nSYSR
0: block is free to use clocks as necessary. ST
1: block is commanded to sleep at next available moment.
15 | ACPI PM1 Sleep Enable R/W Oh nSYSR
0: block is free to use clocks as necessary. ST
1: block is commanded to sleep at next available moment.
14 | ACPI EC 1 Sleep Enable R/W Oh nSYSR
0: block is free to use clocks as necessary. ST
1: block is commanded to sleep at next available moment.
13 | ACPI EC 0 Sleep Enable R/W Oh nSYSR
0: block is free to use clocks as necessary. ST
1: block is commanded to sleep at next available moment.
12 | GLBL_CFG R/W Oh nSYSR
0: block is free to use clocks as necessary. ST
1: block is commanded to sleep at next available moment.
11 | ACPI_EC3 Sleep Enable R/W Oh nSYSR
0: block is free to use clocks as necessary. ST
1: block is commanded to sleep at next available moment.
10 | ACPI_EC2 Sleep Enable R/W Oh nSYSR
0: block is free to use clocks as necessary. ST
1: block is commanded to sleep at next available moment.
9:4 | RESERVED RES
3 | BIOS1 Sleep Enable R/W Oh nSYSR
0: block is free to use clocks as necessary. ST
1: block is commanded to sleep at next available moment.
2 | BIOSO Sleep Enable R/W Oh nSYSR
0: block is free to use clocks as necessary. ST
1: block is commanded to sleep at next available moment.
1 | UART O Sleep Enable R/W Oh nSYSR
0: block is free to use clocks as necessary. ST
1: block is commanded to sleep at next available moment.
0 | LPC Sleep Enable R/W Oh nSYSR
0: block is free to use clocks as necessary. ST
1: block is commanded to sleep at next available moment.
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3.94 HOST CLOCK REQUIRED STATUS REGISTERS (HOST_CLK_REQ)

Offset | 14h
Bits Description Type Default Reset
P yp Event
31:21 | RESERVED RES
20 | Reserved R Oh nSYSR
ST
19 | eSPI Clock Required R Oh nSYSR
0: block does NOT need clocks. ST
1: block requires clocks.
18 | RESERVED RES
17 | Mailbox Clock Required R Oh nSYSR
0: block does NOT need clocks. ST
1: block requires clocks.
16 | 8042EM Clock Required R Oh nSYSR
0: block does NOT need clocks. ST
1: block requires clocks.
15 | ACPI PM1 Clock Required R Oh nSYSR
0: block does NOT need clocks. ST
1: block requires clocks.
14 | ACPI EC 1 Clock Required R Oh nSYSR
0: block does NOT need clocks. ST
1: block requires clocks.
13 | ACPI EC 0 Clock Required R Oh nSYSR
0: block does NOT need clocks. ST
1: block requires clocks.
12 | GLBL_CFG Clock Required R - nSYSR
0: block does NOT need clocks. ST
1: block requires clocks.
11 | ACPI EC 3 Clock Required R Oh nSYSR
0: block does NOT need clocks. ST
1: block requires clocks.
10 | ACPI EC 2 Clock Required R Oh nSYSR
0: block does NOT need clocks. ST
1: block requires clocks.
9:4 | RESERVED RES
3 | BIOS1 Clock Required R - nSYSR
0: block is free to use clocks as necessary. ST
1: block is commanded to sleep at next available moment.
2 | BIOSO Clock Required R - nSYSR
0: block is free to use clocks as necessary. ST
1: block is commanded to sleep at next available moment.

DS00001956E-page 80 © 2015 - 2016 Microchip Technology Inc.



MEC140x/1x

Offset | 14h
. i Reset
Bits Description Type Default Event
1 | UART 0 Clock Required R - nSYSR
0: block does NOT need clocks. ST
1: block requires clocks.
0 | LPC Clock Required R - nSYSR
0: block does NOT need clocks. ST
1: block requires clocks.
3.9.5 SYSTEM SLEEP CONTROL REGISTER (SYS_SLP_CNTRL)
Offset | 18h
. i Reset
Bits Description Type Default Event
31:7 | RESERVED RES
6 | Auto Clear Sleep R/W Oh nSYSR
0: Sleep All and Sleep Debug are not cleared by HW when proces- ST
sor vectors to an interrupt,
1: Sleep All and Sleep Debug will be cleared by HW when the pro-
cessor vectors to an interrupt.
5 | Sleep Debug R/W Oh nSYSR
0: don't keep processor asleep after debug wake, ST
1: keep processor asleep after a debug wake.
If the Auto Clear Sleep bit is set, HW clears this bit when the pro-
cessor vectors to an interrupt. (same as Sleep All bit). Firmware
must play a role in keeping the processor asleep after a debug
wake. Firmware needs to implement a Do-While loop around the
processors sleep instruction. While this bit is 1, the sleep instruc-
tion must be re-executed.
Note:  See Application Note below this table.
4 | Sleep All R/W Oh nSYSR
0: blocks are not commanded to sleep, ST
1: all blocks are commanded to sleep.
Note: If the Auto Clear Sleep bit is set, HW clears this bit when
the processor vectors to an interrupt.
3 | RESERVED RES
2 | Core regulator standby R/W Oh nSYSR
ST

0: keep regulator fully operational when sleeping.
1: standby the regulator when sleeping. Allows enough power for
chip static operation for memory retention.

Note:  See Table 3-12, "System Sleep Control Bit Encoding”
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Offset | 18h
. i Reset
Bits Description Type Default Event
1 | Ring oscillator output gate R/W Oh nSYSR
0: keep ROSC ungated when sleeping. ST
1: gate the ROSC output when sleeping.
Note:  See Table 3-12, "System Sleep Control Bit Encoding”
0 | Ring oscillator power down R/W Oh nSYSR
0: keep ROSC operating when sleeping. ST
1: disable ROSC when sleeping. Clocks will start on wakeup, but
there is a clock lock latency penalty.
Note: See Table 3-12, "System Sleep Control Bit Encoding"

APPLICATION NOTE: Sample code for Sleep Debug = 1
do {

wait; //processor sleep instruction
} while (sleep_debug == 1);

Note:  The System Sleep States shown in TABLE 3-12: are determined by bits 2:0 in this register. The device only
enters these sleep states after all the blocks have been commanded to sleep and they no longer require
the 48 MHz Ring Oscillator; that is, if the sleep enable bits are set for all blocks or the Sleep All bit is set
and no clocks are required.

TABLE 3-12: SYSTEM SLEEP CONTROL BIT ENCODING

D2 D1 DO Wake Latency Description

0 0 0 0 The Core regulator and the Ring Oscillator remain powered and run-
ning during sleep cycles (SYSTEM HEAVY SLEEP 1) (DEFAULT)

0 1 0 0 The Core regulator remains powered and the Ring oscillator is run-
ning but gated during sleep cycles (SYSTEM HEAVY SLEEP 2)

0 X 1 (Note 3-10) The Core regulator remains powered and the Ring oscillator is pow-
ered down during sleep cycles (SYSTEM HEAVY SLEEP 3)

1 X 1 (Note 3-10) The Core regulator is put into standby state and the Ring oscillator is
powered down during sleep cycles. (SYSTEM DEEPEST SLEEP)

Note 3-10  The latency following a wake event for the SMBus and UART is 600us (typ). It is less than 10us for
LPC, eSPI and PS2.
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3.9.6 PROCESSOR CLOCK CONTROL REGISTER (PROC_CLK_CNTRL)

Offset | 20h
Bits Description Type Default Reset
P yp Event
31:8 | RESERVED RES
7:0 | Processor Clock Divide Value R/W 4h nSYSR
1: divide 48 MHz Ring Oscillator by 1 (i.e., 48 MHz). ST
4: divide 48 MHz Ring Oscillator by 4 (i.e., 12 MHz).
16: divide 48 MHz Ring Oscillator by 16 (i.e., 3 MHz).
48: divide 48 MHz Ring Oscillator by 48 (i.e., 1 MHz).
No other values are supported.
3.9.7 EC SLEEP ENABLE 2 REGISTER (EC_SLP_EN2)
Offset | 24h
. e Reset
Bits Description Type Default Event
31:24 | RESERVED RES
23 | Reserved - Should be set to ‘1’ R/W Oh nSYSR
ST
22 | TIMER16_3 Sleep Enable R/W Oh nSYSR
0: block is free to use clocks as necessary. ST
1: block is commanded to sleep at next available moment.
See Note: on page 76.
21 | TIMER16_2_Sleep Enable R/W Oh nSYSR
0: block is free to use clocks as necessary. ST
1: block is commanded to sleep at next available moment.
See Note: on page 76.
20 | BC-Link1 Sleep Enable R/W Oh nSYSR
0: block is free to use clocks as necessary. ST
1: block is commanded to sleep at next available moment.
19 | BC-LinkO Sleep Enable R/W Oh nSYSR
0: block is free to use clocks as necessary. ST
1: block is commanded to sleep at next available moment.
18 | LED2 Sleep Enable R/W Oh nSYSR
0: block is free to use clocks as necessary. ST
1: block is commanded to sleep at next available moment.
17 | LED1 Sleep Enable R/W Oh nSYSR
0: block is free to use clocks as necessary. ST
1: block is commanded to sleep at next available moment.
16 | LEDO Sleep Enable R/W Oh nSYSR
0: block is free to use clocks as necessary. ST
1: block is commanded to sleep at next available moment.
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Offset | 24h
. i Reset
Bits Description Type Default Event
15 | RESERVED RES
14 | SMB2 Sleep Enable R/W Oh nSYSR
0: block is free to use clocks as necessary. ST
1: block is commanded to sleep at next available moment.
13 | SMB1 Sleep Enable R/W Oh nSYSR
0: block is free to use clocks as necessary. ST
1: block is commanded to sleep at next available moment.
12 | RTOS Timer Sleep Enable R/W Oh nSYSR
0: block is free to use clocks as necessary. ST
1: block is commanded to sleep at next available moment.
11 | KEYSCAN Sleep Enable R/W Oh nSYSR
0: block is free to use clocks as necessary. ST
1: block is commanded to sleep at next available moment.
10 | HTIMER Sleep Enable R/W Oh nSYSR
0: block is free to use clocks as necessary. ST
1: block is commanded to sleep at next available moment.
9 | Quad SPI Master Sleep Enable R/W Oh nSYSR
0: block is free to use clocks as necessary. ST
1: block is commanded to sleep at next available moment.
8 | RESERVED RES
7 | RESERVED RES
6 | PS2_1 Sleep Enable R/W Oh nSYSR
0: block is free to use clocks as necessary. ST
1: block is commanded to sleep at next available moment.
See Note 3-11.
5 | PS2_0 Sleep Enable R/W Oh nSYSR
0: block is free to use clocks as necessary. ST
1: block is commanded to sleep at next available moment.
See Note 3-11.
4 | RESERVED RES
3 | ADC Sleep Enable R/W Oh nSYSR
0: block is free to use clocks as necessary. ST
1: block is commanded to sleep at next available moment.
2 | DAC1 Sleep Enable (DACO_SLP_EN) R/W Oh nSYSR
0: block is free to use clocks as necessary. ST
1: block is commanded to sleep at next available moment.
Note: The effect of setting this bit is determined by
DAC_VREF SLEEP_CONTROL programmed in the
DAC Registers.
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Offset | 24h
. i Reset
Bits Description Type Default Event
1 | DACO Sleep Enable (DACO_SLP_EN) R/W Oh nSYSR
0: block is free to use clocks as necessary. ST

1: block is commanded to sleep at next available moment.

Note: The effect of setting this bit is determined by
DAC_VREF SLEEP_CONTROL programmed in the
DAC Registers.

0 | Reserved R

Note 3-11  The PS2 block will only sleep while the PS2 is disabled or in Rx mode with no traffic on the bus.
3.9.8 EC CLOCK REQUIRED 2 STATUS REGISTER (EC_CLK_REQ2_STS)

Offset | 28h
. . Reset
Bits Description Type Default Event
31:23 | Reserved R Oh nSYSR
ST
22 | TIMER16_3 Clock Required R Oh nSYSR
0: block does NOT need clocks. ST
1: block requires clocks.
21 | TIMER16_2_Clock Required R Oh nSYSR
0: block does NOT need clocks. ST
1: block requires clocks.
20 | BC-Link 1Clock Required R Oh nSYSR
0: block does NOT need clocks. ST
1: block requires clocks.
19 | BC-Link 0 Clock Required R Oh nSYSR
0: block does NOT need clocks. ST
1: block requires clocks.
18 | LED2 Clock Required R Oh nSYSR
0: block does NOT need clocks. ST
1: block requires clocks.
17 | LED1 Clock Required R Oh nSYSR
0: block does NOT need clocks. ST
1: block requires clocks.
16 | LEDO Clock Required R Oh nSYSR
0: block does NOT need clocks. ST
1: block requires clocks.
15 | RESERVED RES
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Offset | 28h
. . Reset
Bits Description Type Default Event
14 | SMB2 Clock Required R Oh nSYSR
0: block does NOT need clocks. ST
1: block requires clocks.
13 | SMB1 Clock Required R Oh nSYSR
0: block does NOT need clocks. ST
1: block requires clocks.
12 | RTOS Timer Clock Required R Oh nSYSR
0: block does NOT need clocks. ST
1: block requires clocks.
11 | KEYSCAN Clock Required R Oh nSYSR
0: block does NOT need clocks. ST
1: block requires clocks.
10 | HTIMER Clock Required R Oh nSYSR
0: block does NOT need clocks. ST
1: block requires clocks.
9 | Quad SPI Master Clock Required R Oh nSYSR
0: block does NOT need clocks. ST
1: block requires clocks.
8 | RESERVED RES
7 | RESERVED RES
6 | PS2_1 Clock Required R Oh nSYSR
0: block does NOT need clocks. ST
1: block requires clocks.
5 | PS2_0 Clock Required R Oh nSYSR
0: block does NOT need clocks. ST
1: block requires clocks.
4 | RESERVED RES
3 | ADC Clock Required R Oh nSYSR
0: block does NOT need clocks. ST
1: block requires clocks.
2 | DAC1 Clock Required R Oh nSYSR
0: block does NOT need clocks. ST
1: block requires clocks.
1 | DACO Clock Required R Oh nSYSR
0: block does NOT need clocks. ST
1: block requires clocks.
0 | RESERVED RES
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3.9.9 SLOW CLOCK CONTROL REGISTER (SLOW_CLK_CNTRL)
Offset | 2Ch
Bits Description Type Default Reset
P yp Event
31:10 | RESERVED RES
9:0 | Slow Clock (100 kHz) Divide Value R/W 1EOh nSYSR
Configures the 100kHz_CIk. ST
0: Clock off
n: divide by n.
The Slow Clock value = 48 MHz Ring Oscillator / n.
Note:  The default setting is for 100 kHz.
3.9.10 OSCILLATOR ID REGISTER (CHIP_OSC_ID)
Offset | 30h
Bits Description Type Default Reset
P yp Event
31:9 | RESERVED RES
8 | OSC_LOCK R Oh nSYSR
Oscillator Lock Status ST
7:0 | Reserved R N/A nSYSR
ST
3.9.11 PCR CHIP SUB-SYSTEM POWER RESET STATUS (CHIP_PWR_RST_STS)
Offset | 34h
Bits Description Type Default Reset
P yp Event
31:12 | RESERVED RES
11 | PCICLK_ACTIVE R - nSYSR
ST

This bit monitors the state of the PCI clock input. This status bit
detects edges on the clock input but does not validate the fre-
quency.

0: The 33MHz PCI clock input is not present.

1: The 33MHz PCI clock is present.

© 2015 - 2016 Microchip Technology Inc.

DS00001956E-page 87




MEC140x/1x

Offset | 34h
. . Reset
Bits Description Type Default Event
10 | 32K_ACTIVE R - nSYSR
This bit monitors the state of the external 32K clock input. This sta- ST
tus bit detects edges on the clock input but does not validate the
frequency.
0: The external 32K clock input is not present.
1: The external 32K clock input is present.

9 | VBAT_LOW R - nSYSR
This bit is set if VBAT is below 2V when VTRGD is asserted. It is ST
also set on the rising edge of VTRGD if a new coin was inserted
while VTR was off.

8:7 | RESERVED RES

6 | VTR reset status R/WC 1h nSYSR
Indicates the status of nSYSRST. ST
0 = No reset occurred since the last time this bit was cleared.

1 = A reset occurred.

5 | VBAT reset status R/WC - nSYSR
Indicates the status of VBAT_POR. ST
0 = No reset occurred while VTR was off or since the last time this
bit was cleared.

1 = A reset occurred.
Note:  The bit will not clear if a write 1 is attempted at the same
time that a VBAT_RST_N occurs. This ensures a reset
event is never missed.

4 | RESERVED RES

3 | SIO_Reset Status R xh Note 3-
Indicates the status of nSIO_RESET. 12
0 = reset active.

1 = reset not active.

2 | VCC_PWRGD Status R xh Note 3-
Indicates the status of VCC_PWRGD pin. 12
0 = VCC_PWRGD not asserted (Low).

1 =VCC_PWRGD asserted (High).
1:0 | RESERVED RES
Note 3-12  This read-only status bit always reflects the current status of the event and is not affected by any

Reset events.

DS00001956E-page 88

© 2015 - 2016 Microchip Technology Inc.



MEC140x/1x

3.9.12 HOST RESET ENABLE REGISTER (HOST_RST_EN)

Offset | 3Ch
Bits Description Type Default Reset
P yp Event
31:17 | RESERVED RES
16 | 8042EM Reset Enable R/W Oh nSYSR
0: block will not be reset on sleep. ST
1: block will be reset on sleep.
15:12 | RESERVED RES
12 | GLBL_CFG Reset Enable R/W Oh nSYSR
0: block will not be reset on sleep. ST
1: block will be reset on sleep.
11:2 | RESERVED RES
1 | UART 0 Reset Enable R/W Oh nSYSR
0: block will not be reset on sleep. ST
1: block will be reset on sleep.
0 | RESERVED RES

Note: If a block is configured such that it is to be reset when it goes to sleep, then registers within the block may
not be writable when the block is asleep.

3.9.13 EC RESET ENABLE REGISTER (EC_RST_EN)

Offset | 40h
. o Reset
Bits Description Type Default Event
31 | TIMER16_1 Reset Enable R/W Oh nSYSR
0: block will not be reset on sleep. ST
1: block will be reset on sleep.
30 | TIMER16_0 Reset Enable R/W Oh nSYSR
0: block will not be reset on sleep. ST
1: block will be reset on sleep.
29 | EC_REG_BANK Reset Enable R/W Oh nSYSR
0: block will not be reset on sleep. ST
1: block will be reset on sleep.
28:27 | RESERVED RES
26 | PWMY7 Reset Enable R/W Oh nSYSR
0: block will not be reset on sleep. ST
1: block will be reset on sleep.
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Offset | 40h
. e Reset
Bits Description Type Default Event
25 | PWM6 Reset Enable R/W Oh nSYSR
0: block will not be reset on sleep. ST
1: block will be reset on sleep.
24 | PWMS5 Reset Enable R/W Oh nSYSR
0: block will not be reset on sleep. ST
1: block will be reset on sleep.
23 | PWM4 Reset Enable R/W Oh nSYSR
0: block will not be reset on sleep. ST
1: block will be reset on sleep.
22 | PWM3 Reset Enable R/W Oh nSYSR
0: block will not be reset on sleep. ST
1: block will be reset on sleep.
21 | PWM2 Reset Enable R/W Oh nSYSR
0: block will not be reset on sleep. ST
1: block will be reset on sleep.
20 | PWM1 Reset Enable R/W Oh nSYSR
0: block will not be reset on sleep. ST
1: block will be reset on sleep.
19:12 | RESERVED RES
11 | TACH1 Reset Enable R/W Oh nSYSR
0: block will not be reset on sleep. ST
1: block will be reset on sleep.
10 | SMBO Reset Enable R/W Oh nSYSR
0: block will not be reset on sleep. ST
1: block will be reset on sleep.
9 | WDT Reset Enable R/W Oh nSYSR
0: block will not be reset on sleep. ST
1: block will be reset on sleep.
8 | RESERVED RES
7 | TFDP Reset Enable R/W Oh nSYSR
0: block will not be reset on sleep. ST
1: block will be reset on sleep.
6 | DMA Reset Enable R/W Oh nSYSR
0: block will not be reset on sleep. ST
1: block will be reset on sleep.
5 | PMC Reset Enable R/W Oh nSYSR
0: block will not be reset on sleep. ST
1: block will be reset on sleep.
4 | PWMO Reset Enable R/W Oh nSYSR
0: block will not be reset on sleep. ST
1: block will be reset on sleep.
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Offset | 40h
. e Reset
Bits Description Type Default Event
3 | RESERVED RES
2 | TACHO Reset Enable R/W Oh nSYSR
0: block will not be reset on sleep. ST
1: block will be reset on sleep.
1 | PECI Reset Enable R/W Oh nSYSR
0: block will not be reset on sleep. ST
1: block will be reset on sleep.
0 | INT Reset Enable R/W Oh nSYSR
0: block will not be reset on sleep. ST
1: block will be reset on sleep.
Note: If a block is configured such that it is to be reset when it goes to sleep, then registers within the block may
not be writable when the block is asleep.
3.9.14 EC RESET ENABLE 2 REGISTER (EC_RST_EN2)
Offset | 44h
. i Reset
Bits Description Type Default Event
31:23 | RESERVED RES
22 | TIMER16_3 Reset Enable R/W Oh nSYSR
0: block will not be reset on sleep. ST
1: block will be reset on sleep.
21 | TIMER16_2_Reset Enable R/W Oh nSYSR
0: block will not be reset on sleep. ST
1: block will be reset on sleep.
20 | BC-Link 1 Reset Enable R/W Oh nSYSR
0: block will not be reset on sleep. ST
1: block will be reset on sleep.
19 | BC-Link O Reset Enable R/W Oh nSYSR
0: block will not be reset on sleep. ST
1: block will be reset on sleep.
18 | LED2 Reset Enable R/W Oh nSYSR
0: block will not be reset on sleep. ST
1: block will be reset on sleep.
17 | LED1 Reset Enable R/W Oh nSYSR
0: block will not be reset on sleep. ST
1: block will be reset on sleep.
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Offset | 44h
. e Reset
Bits Description Type Default Event
16 | LEDO Reset Enable R/W Oh nSYSR
0: block will not be reset on sleep. ST
1: block will be reset on sleep.
15 | SMB3 Reset Enable R/W Oh nSYSR
0: block will not be reset on sleep. ST
1: block will be reset on sleep.
14 | SMB2 Reset Enable R/W Oh nSYSR
0: block will not be reset on sleep. ST
1: block will be reset on sleep.
13 | SMB1 Reset Enable R/W Oh nSYSR
0: block will not be reset on sleep. ST
1: block will be reset on sleep.
12 | RESERVED RES
11 | KEYSCAN Reset Enable R/W Oh nSYSR
0: block will not be reset on sleep. ST
1: block will be reset on sleep.
10 | HTIMER Reset Enable R/W Oh nSYSR
0: block will not be reset on sleep. ST
1: block will be reset on sleep.
9 | Quad SPI Master Sleep Enable R/W Oh nSYSR
0: block is free to use clocks as necessary. ST
1: block is commanded to sleep at next available moment.
8:7 | RESERVED RES
6 | PS2_1 Reset Enable R/W Oh nSYSR
0: block will not be reset on sleep. ST
1: block will be reset on sleep.
5 | PS2_0 Reset Enable R/W Oh nSYSR
0: block will not be reset on sleep. ST
1: block will be reset on sleep.
4 | RESERVED RES
3 | ADC Reset Enable R/W Oh nSYSR
0: block will not be reset on sleep. ST
1: block will be reset on sleep.
2:0 | RESERVED RES

Note: If a block is configured such that it is to be reset when it goes to sleep, then registers within the block may
not be writable when the block is asleep.

DS00001956E-page 92 © 2015 - 2016 Microchip Technology Inc.



MEC140x/1x

3.9.15 POWER RESET CONTROL (PWR_RST_CTRL) REGISTER

Offset | 48h
. i Reset
Bits Description Type Default Event
31:2 | RESERVED RES

1 | Host_Reset_Select R/W Oh nSYSR

This bit determines the platform reset signal that will be used to ST
assert nSIO_RESET. See FIGURE 3-2: Resets Diagram
(MEC140x/1X) on page 70.

0 = LRESET# pin generates internal Platform Reset

1 = eSPI Platform Reset (eSPI_PLTRST#)

0 | IRESET_OUT R/W 1h nSYSR
The iRESET_OUT bit is used by firmware to control the internal ST
nSIO_RESET signal function and the external NRESET_OUT pin.

The external pin NRESET_OUT is always driven by nSIO_RESET.
Firmware can program the state of iIRESET_OUT except when the
VCC_PWRGD pin is not asserted (‘0’), in which case iRE-
SET_OUT is ‘don’t care’ and nSIO_RESET is asserted (‘0’)
(TABLE 3-13:).
The internal nSIO_RESET signal is asserted when iRESET_OUT
is asserted even if the nRESET_OUT pin is configured as an alter-
nate function.
The iRESET_OUT bit must be cleared to take the Host accessible
peripherals out of reset. See Section 1.5, "MEC140x Internal
Address Spaces," on page 10 for host accessible peripherals.
TABLE 3-13: iRESET_OUT BIT BEHAVIOR
nSYSRST VCC_PWRGD PCI_RESET# iRESET_OUT nSIO_RESET & nRESET_OUT
0 X X X 0 (ASSERTED)
1 0 X X 0 (ASSERTED)
1 0 X 0 (ASSERTED)
1 1 0 (ASSERTED)
0 1 (NOT ASSERTED)
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40 LPCINTERFACE

4.1 Introduction

The Intel® Low Pin Count (LPC) Interface is the LPC Interface used by the system host to configure the chip and com-
municate with the logical devices implemented in the design through a series of read/write registers. Register access is
accomplished through the LPC transfer cycles defined in Table 4-5, "LPC Cycle Types Supported".

The Logical Devices implemented in the design are identified in Table 4-15, “I/O Base Address Registers,” on page 117.
The Base Address Registers allow any logical device’s runtime registers to be relocated in LPC 1/O space. All chip con-
figuration registers for the device are accessed indirectly through the LPC I/O Configuration Port (see Section 4.8.3,
"Configuration Port," on page 105).

4.2 References

* Intel® Low Pin Count (LPC) Interface Specification, v1.1
* PCI Local Bus Specification, Rev. 2.2

» Serial IRQ Specification for PCI Systems Version 6.0.

» PCI Mobile Design Guide Rev 1.0

4.3 Terminology

This table defines specialized terms localized to this feature.

TABLE 4-1: TERMINOLOGY

Term Definition

System Host Refers to the external CPU that communicates with this device via the LPC Inter-
face.

Logical Devices Logical Devices are LPC accessible features that are allocated a Base Address and

range in LPC I/O address space

Runtime Register Runtime Registers are register that are directly 1/0 accessible by the System Host
via the LPC interface. These registers are defined in Section 4.10, "Runtime Regis-
ters," on page 120.

Configuration Registers Registers that are only accessible in CONFIG_MODE. These registers are defined
in Section 4.9, "LPC Configuration Registers," on page 112.

EC_Only Registers Registers that are not accessible by the System Host. They are only accessible by
an internal embedded controller. These registers are defined in Section 4.11, "EC-
Only Registers," on page 121.
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4.4 Interface

This block is designed to be accessed externally via the pin interface and internally via a registered host interface.

FIGURE 4-1: BLOCK DIAGRAM OF LPC INTERFACE CONTROLLER WITH CLKRUN#
SUPPORT
LPC Interface
(Logical Device Ch)
e Serial IRQ
Interface to g State Machine < LADO >
Configuration 5 LAD1
i = g -
Registers g LAD2
=) -
= LAD3
8 g |
LFRAME#
— g
LRESET#
LPC Config B
Registers - LCLK
Interface to Logical
. ) SERIRQ
Device Register LPC Controller < -
CLKRUN#
|
LPC Regis-
ters
(Runtime,
EC-Only)
441 SIGNAL DESCRIPTION
TABLE 4-2: SIGNAL DESCRIPTION
Name Direction Description
LADO Input/Output Bit[0] of the LPC multiplexed command, address, and
data bus.
LAD1 Input/Output Bit[1] of the LPC multiplexed command, address, and
data bus.
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TABLE 4-2: SIGNAL DESCRIPTION (CONTINUED)

Name Direction Description
LAD2 Input/Output Bit[2] of the LPC multiplexed command, address, and
data bus.
LAD3 Input/Output Bit[3] of the LPC multiplexed command, address, and
data bus.
LFRAME# Input Active low signal indicates start of new cycle and termi-

nation of broken cycle.

LRESET# Input Active low signal used as LPC Interface Reset. Same as
PCI Reset on host.

Note: LRESET# is typically connected to the host
PCI RESET (PCIRST#) signal.

LCLK Input PCI clock input (PCI_CLK)
SERIRQ Input/Output Serial IRQ pin used with the LCLK signal to transfer
interrupts to the host.
CLKRUN# Open-Drain Output Clock Control for LCLK
LPCPD# Input Power Down: Indicates that the device should prepare

for power to be removed from the LPC I/F.

442 REGISTER INTERFACES

The registers defined for the LPC Interface block are accessible by the various hosts as indicated in Section 4.9, "LPC
Configuration Registers", Section 4.11, "EC-Only Registers"and Section 4.10, "Runtime Registers".

4.5 Power, Clocks and Reset

This section defines the Power, Clock, and Reset parameters of the block.

4.51 POWER DOMAINS

Name Description

VTR The LPC Interface block and registers are
powered by VTR.

452 CLOCK INPUTS

Name Description

LCLK This LPC Interface has a single clock input,
called LCLK.

Note: The PCI_CLK input to LCLK can run at 24MHz or 33MHz. When the PCI_CLK input is 24MHz the Hand-
shake bit in the EC Clock Control Register must be set to a ‘1’ to capture LPC transactions properly. See
Section 4.11.4, "EC Clock Control Register," on page 123.
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453 RESETS

Name Description

nSYSRST Power on Reset to the block. This signal resets all the register and logic
in this block to its default state.

nSIO_RESET This signal is used to indicate when the main power rail in the system
is reset. The LPC interface is operational when main power is present.
This signal is used to reset selected registers as defined in the Register
Interfaces descriptions.

LRESET# The LRESET# signal comes from the LPC pin interface. This signal is
defined in the Intel® Low Pin Count (LPC) Interface Specification, v1.1.

The following table defines the effective reset state that result from the combination of these three reset signals.

TABLE 4-3: LPC Interface BLOCK RESET STATES

nSYSRST LRESET# nSIO_RESET Reset State
(Note 4-2) (Note 4-1, Note 4-4) (Note 4-3)
Asserted X X Resets all registers and logic
Deasserted Asserted X Resets selected registers and logic
Deasserted Asserted Resets selected registers
Deasserted Nothing is in Reset

Note 4-1 The EC can determine the state of the LRESET# input using registers in LPC Bus Monitor Register
on page 122.

Note 4-2 nSYSRST is asserted when VTR is turned off and is released after VTR is turned on. The nSYSRST
will be released before the System Host is expected to attempt communication over the LPC
Interface.

Note 4-3 See the individual register descriptions to determine which registers are effected by nSIO_RESET.

Note 4-4 The LPC Interface will be ready to receive a new transaction when LRESET# is deasserted. See the
individual register descriptions to determine which registers are effected by this reset.

In system, the LPC Interface is required to be operational in ACPI Sleep States SO - S2. When the system enters Sleep
States S3 - S5 the LPC interface must tristate its outputs. The following table shows the behavior of LPC output and
input/output signals under reset conditions.

TABLE 4-4: LPC INTERFACE SIGNALS BEHAVIOR ON RESET

Pins nSYSRST nSIO_RESET LPCPD# LRESET#
Asserted
LAD[3:0] Tri-state Tri-state Tri-state Tri-State
SERIRQ Tri-state Tri-state Tri-state Tri-State
CLKRUN# Tri-state Tri-state Tri-state Tri-State

© 2015 - 2016 Microchip Technology Inc. DS00001956E-page 97



MEC140x/1x

4.6 Interrupts

This section defines the Interrupt Sources generated from this block.

Source Description

LPC_WAKE This signal is asserted when the LPC interface detects LPC traffic. If
enabled, it may be used to wake the 48 MHz Ring Oscillator when the
chip is in a sleep state.

Note: This interrupt is grouped with other Wake-Only events in
GIRQQ16 and GIRQ22.

LPC_INTERNAL_ERR The LPC_INTERNAL_ERR event is sourced by bit DO of the Host Bus
Error Register.

4.7 Low Power Modes

The LPC Controller may be put into a low power state by the chip’s Power, Clocks, and Reset (PCR) circuitry.

The LPC Controller will deassert its clock required signal when it is commanded to sleep and it is not processing an LPC
transaction, thereby allowing the 48 MHz Ring Oscillator to be turned off. If a subsequent transaction is detected on the
LPC interface, the LPC Controller will assert the LPC_WAKE signal to the JTVIC Controller. If enabled, this event will
wake the 48 MHz Ring Oscillator.

4.8 Description

This LPC Controller is compliant with the Intel® Low Pin Count (LPC) Interface Specification, v1.1. Section 4.8.1, "LPC
Controller Description” further clarifies which LPC Interface features have been implemented and qualifies any system
specific requirements.

The LPC Controller claims only LPC transactions targeted for one of its peripherals. Section 4.8.2, on page 101,
describes the mechanism for Claiming and Forwarding Transactions for Supported LPC Cycles. LPC transactions may
be used to configure the chip and to access registers during operation. The mechanism to configure the chip is
described in Section 4.8.3, "Configuration Port," on page 105.

The LPC memory cycles may also be used to access the Base Address Registers of certain devices as well as internal
SRAM.

Once configured, the LPC peripherals implemented as logical devices on chip may use the SERIRQ to notify the host
of an event. See Section 4.8.4, "Serial IRQs," on page 107.

4.8.1 LPC CONTROLLER DESCRIPTION

The following sections qualify the LPC features implemented according to the LPC Specification.

4811 Cycle Types Supported

The following cycle types are supported by the LPC Interface Controller. All other cycles that it does not support are
ignored.

TABLE 4-5: LPC CYCLE TYPES SUPPORTED

Cycle Type Transfer Size
I/0 Read 1 byte
1/0 Write 1 byte
Memory Read 1 byte
Memory Write 1 byte

When the LPC Controller detects a transaction targetted for this device it will claims and forward that transaction as
defined in Section 4.8.2, "Claiming and Forwarding Transactions for Supported LPC Cycles," on page 101.
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LPC 1/O Cycles

The system host may use LPC I/O cycles to read/write the 1/0O mapped configuration and runtime registers implemented
in this device. See the Intel® Low Pin Count (LPC) Interface Specification, v1.1, Section 5.2 for definition of LPC I/O
Cycles.

LPC Memory Cycles

The system host may use LPC memory cycles to access memory mapped registers and internal RAMs implemented in
this device. See the Intel® Low Pin Count (LPC) Interface Specification, v1.1, Section 5.1 for definition of LPC Memory
Cycles.

4.81.2 LADI[3:0] Fields

The LAD[3:0] signals support multiple fields for each protocol as defined in section 4.2.1 LAD[3:0] of the Intel® Low Pin
Count (LPC) Interface Specification, v1.1. The following sections further qualify the fields supported.

Wait SYNCs on LPC

LPC transactions that access registers located on the device will require a minimum of two wait SYNCs on the LPC bus.
The number of SYNCs may be larger if the internal bus is in use by the embedded controller, of if the data referenced
by the host is not present in a register. The device always uses Long Wait SYNCs, rather than Short Wait SYNCs, when
responding to an LPC bus request.

Note: All LPC transactions are synchronized to the LCLK and will complete with a maximum of 8 wait states,
unless otherwise noted.

ERROR SYNCs on LPC
The device does not issue ERROR SYNC cycles.

4.81.3 LPC Clock Run and LPC Power Down Behavior

Using LPCPD#

The device tolerates the LPCPD# signal going active and then inactive again without LRESET# going active. This is a
requirement for notebook power management functions.

The Intel® Low Pin Count (LPC) Interface Specification, v1.1, Section 8.2 states that “After LPCPD# is de-asserted, the
LPC interface may be reset dependent upon the characteristics of system reset signal connected to LRESET#.” This
text must be qualified for mobile systems where it is possible that when exiting a "light" sleep state (ACPI S1, APM POS),
LPCPD# may be asserted but the LPC Bus power may not be removed, in which case LRESET# will not occur. When
exiting a "deeper" sleep state (ACPI S3-S5, APM STR, STD, soft-off), LRESET# will occur.

The LPCPD# pin is implemented as a “local” powergood for the LPC bus in the device. It is not to be used as a global
powergood for the chip. It is used to minimize the LPC power dissipation.

Prior to going to a low-power state, the system asserts the LPCPD# signal. LPCPD# goes active at least 30 microsec-
onds prior to the LCLK signal stopping low and power being shut to the other LPC interface signals. Upon recognizing
LPCPD# active, there are no further transactions on the LPC interface.

Using CLKRUN#

CLKRUN# is used to indicate the status of LCLK as well as to request that a stopped clock be started. See FIGURE
4-2: CLKRUN# System Implementation Example on page 100, an example of a typical system implementation using
CLKRUN#.

LCLK Run Support can be enabled and disabled via SIRQ_MODE as shown in Table 4-6, "LPC Controller CLKRUN#
Function". When the SIRQ_MODE is ‘0,” Serial IRQs are disabled, the CLKRUN# pin is disabled, and the affects of Inter-
rupt requests on CLKRUN# are ignored. When the SIRQ_MODE is “1,” Serial IRQs are enabled, the CLKRUN# pin is
enabled, and the CLKRUN# support related to Interrupts requests as described in the section below is enabled.

The CLKRUN# pin is an open drain output and input. Refer to the PCI Mobile Design Guide Rev 1.0 for a description
of the CLKRUN# function. If CLKRUN# is sampled “high”, LCLK is stopped or stopping. If CLKRUN# is sampled “low”,
LCLK is starting or started (running).
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CLKRUN# Support for Serial IRQ Cycle

If a logical device asserts or de-asserts an interrupt and CLKRUN# is sampled “high”, the LPC Controller can request
the restoration of the clock by asserting the CLKRUN# signal asynchronously (TABLE 4-6:). The LPC Controller holds
CLKRUN# low until it detects two rising edges of the clock. After the second clock edge, the controller must disable the
open drain driver (FIGURE 4-3:).

The LPC Controller must not assert CLKRUN# if it is already driven low by the central resource; i.e., the PCI CLOCK
GENERATOR in FIGURE 4-2:. The controller will not assert CLKRUN# under any conditions if the Serial IRQs are dis-
abled.

The LPC Controller must not assert CLKRUN# unless the line has been de-asserted for two successive clocks; i.e.,
before the clock was stopped (FIGURE 4-3:).

The LPC Controller will not assert CLKRUN# if it is already driven low by the central resource; i.e., the PClI CLOCK
GENERATOR. The LPC Controller also will not assert CLKRUN# unless the signal has been de-asserted for two suc-
cessive clocks; i.e., before the clock was stopped.

TABLE 4-6: LPC CONTROLLER CLKRUN# FUNCTION

SIRQ_MODE g‘:en"n‘nﬂ ';::r;‘ég: CLKRUN# Action
0 X X None
1 NO CHANGE X None
CHANGE(Note 4-6) 0 None

1 Assert CLKRUN#

Note 4-5 SIRQ_MODE is defined in Section 4.8.4.1, "Enabling SERIRQ Function," on page 107.

Note 4-6 “Change” means either-edge change on any or all parallel IRQs routed to the Serial IRQ block. The
“change” detection logic must run asynchronously to LCLK and regardless of the Serial IRQ mode;
i.e., “continuous” or “quiet”.

FIGURE 4-2: CLKRUN# SYSTEM IMPLEMENTATION EXAMPLE
Master Target
A J J A
- C PCI CLOCK
MCHP Lotk GENERATOR
Device P \ CLKRUN y . | (Central Resource)
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FIGURE 4-3: CLOCK START ILLUSTRATION
SERIRQ MODE BIT |_| : CLKRUN# :
— > DRIVENBY 4 /- MCHP Device STOPS
ANY CHANGE | MCHP Device | DRIVING CLKRUN#
: : / (after two rising edges of
LCLK
| v )
CLKRUN# \
|
|
]

LCLK

——p  2CLKS MIN. |g— —
]

Note 1: The signal “ANY CHANGE” is the same as “CHANGE/ASSERTION” in TABLE 4-6:.

2: The LPC Controller must continually monitor the state of CLKRUN# to maintain LCLK until an active “any
IRQ change” condition has been transferred to the host in a Serial IRQ cycle or “any DRQ assertion” con-
dition has been transferred to the hostin a DMA cycle. For example, if “any IRQ change or DRQ assertion”
is asserted before CLKRUN# is de-asserted (not shown in FIGURE 4-3:), the controller must assert
CLKRUN# as needed until the Serial IRQ cycle or DMA cycle has completed.

482 CLAIMING AND FORWARDING TRANSACTIONS FOR SUPPORTED LPC CYCLES

The following sections define how the LPC Controller determines if a cycle is targetted for one of the chip’s logical
devices and how that transaction is then forwarded to that logical device. The following sections include:

» Section 4.8.2.1, "I/O Transactions," on page 101
» Section 4.8.2.2, "Device Memory Transactions," on page 104

4.8.2.1 I/0O Transactions

The system host will generate I/O commands to communicate with 1/O peripherals, such as Keyboard Controller, UART,
etc. The LPC Controller will claim only 1/O transactions targeted to it and it will ignore all others. The following sections
describe how /O transactions are claimed and forwarded to access the Runtime and Configuration registers.

CLAIMING LPC I/O TRANSACTIONS

Each host I/O accessible block (i.e., logical device) has an associated I/O Base Address register. The format of this reg-
ister is defined in Section 4.9.3, "I/O Base Address Registers (I0_BARs)," on page 115. If the VALID bit is set in the
logical device’s BAR register the LPC interface will claim all I/O addresses that match the unmasked portion of the pro-
grammed LPC Host Address using the following equation.

(LPC Address & ~BAR.MASK) == (BAR.LPC_Address & ~BAR.MASK) && (BAR.Valid == 1)

Masked bits are treated as don’t care in the address matching decoder.

Note: The LPC Controller's Base Address register is used to define the Base 1/0 Address of the ConfigurationI
Port.

FORWARDING I/O TRANSACTIONS

Once an LPC Address is claimed for a specific logical device, the 8 LSbs of the /0O Address are used as the offset from
the hard-coded logical device’s Runtime Registers Base Address located in the EC/Host Address space (i.e., F_0000h
to F_FFFFh). This allows each Host I/O Accessible Block the ability to map up to 256 contiguous bytes into 1/O space.

EC/Host Address = Logical Device Runtime Register Base Address[31:0] + (LPC I/0O Address[6:0] & BAR.MASK)

Note: The Runtime Registers are always located on even 1k byte boundaries in the internal EC/Host AddressI
space.
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TABLE 4-7: LPC RUNTIME (CONFIGURATION PORT) ADDRESSING

Configuration Port ]

LPC 1/O Address EC/Host Address Register
002Eh F_3000h INDEX
002Fh F_3001h DATA

Note:  The Logical Device number for the matching device is located in the Frame field of the BAR. The Frame
field is mapped to bits [15:10] of the EC/Host Address space. In this example bits[15:10] = 00_1100 = Ch.

The system host will use I/O transactions to access the Configuration and Runtime registers. To access the Runtime
registers, the host must configure the I/O Base Address Registers (I0_BARs), which are accessible via the Configura-
tion Port first. The Configuration Port, Logical Device Ch, is located at the Base 1/0 Address programmed in the BAR
Configuration register located at offset 60h.

For illustration purposes only, lets examine two types of logical devices (these may or may not reside in this design).

EXAMPLE 4-1: KEYBOARD CONTROLLER

The Keyboard Controller (8042 Interface) Base Address Register has 60h in the LPC Address field, the Frame field is
01h, and the MASK field is 04h. Because of the single “1b’ bit in MASK, the BAR will match LPC 1/O patterns in the form
‘0000_0000_0110_0x00b’, so both 60h and 64h will be matched and claimed by the LPC Controller.

EXAMPLE 4-2: 16550 UART

If a standard 16550 UART was located at LPC I/O address 238h, then the UART Receive buffer would appear at
address 238h and the Line Status register at 23Dh. If the BAR for the UART was set to 0238_8047h, then the UART
will be matched at I/O address 238h.

The following table illustrates the 1/0 Address Mapping for each logical device implemented in the MEC140x/1x.

TABLE 4-8: LPC I/0O REGISTER MAP

Example LPC
Logical Device BARLPC BARLPC Address Offsets Register Name
9 Host Address Host Claimed 9
Mask
Address
LPC Interface (Con- |2 Byte Bound- 002Eh 1 BAR+0 | INDEX
figuration Port) ary +1 | DATA
EMI 0 16 Byte 0060h F BAR+0 | Host-to-EC Mailbox
Boundary +1 | EC-to-Host Mailbox

+2 | EC Address LSB

+3 | EC Address MSB

+4 | EC Data Byte 0

+5| EC Data Byte 1

+6 | EC Data Byte 2

+7 | EC Data Byte 3

+8 | Interrupt Source LSB
+9 | Interrupt Source MSB
+A | Interrupt Mask LSB
+B | Interrupt Mask MSB
+C | Application ID
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TABLE 4-8:

LPC I/0 REGISTER MAP (CONTINUED)

Logical Device

BAR LPC
Host Address

Example
BAR LPC
Host
Address

LPC
Address
Mask

Offsets
Claimed

Register Name

8042 Emulated Key-
board Controller

Byte Boundary

0060h

BAR+0

Write: WRITE_DATA
Read: READ_DATA

+4

Write: WRITE_CMD
Read: STATUS

ACPI ECO

Byte Boundary

0062h

BAR+0

ACPI_OS_DATA_BYTE_O

+4

Write: ACPI_OS_COMMAND
Read: OS STATUS OS

ACPI EC1

8 Byte Bound-
ary

0070h

BAR+0

ACPI_OS_DATA_BYTE_O

+1

ACPI_OS_DATA_BYTE_1

+2

ACPI_OS_DATA_BYTE_2

+3

ACPI_OS_DATA_BYTE_3

+4

Write: ACPI_OS_COMMAND
Read: OS STATUS OS

+5

OS Byte Control

+6

Reserved

+7

Reserved

ACPI PM1

8 Byte Bound-
ary

0078h

BAR+0

Power Management 1 Status 1

+1

Power Management 1 Status 2

+2

Power Management 1 Enable 1

+3

Power Management 1 Enable 2

+4

Power Management 1 Control 1

+5

Power Management 1 Control 2

+6

Power Management 2 Control 1

+7

Power Management 2 Control 2

Legacy
Port92/GateA20

Any 1/O Byte
Address

0092h

BAR+0

Port 92

UART 0

8 Byte Bound-
ary

03FOh

BAR+0

Write (DLAB=0): Transmit Buffer
Read (DLAB=0): Receive Buffer
R/W (DLAB=1): Programmable BAUD
Rate Generator LSB

+1

R/W (DLAB=0): Interrupt Enable Regis-
ter

R/W (DLAB=1): Programmable BAUD
Rate Generator MSB

+2

Write: FIFO Control
Read: Interrupt Identification

+3

Line Control

+4

Modem Control

+5

Line Status

+6

Modem Status

+7

Scratchpad Register

Mailbox Interface

2 Byte Bound-
ary

0100h

BAR+0

MBX_INDEX

+

-

MBX_DATA
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TABLE 4-8: LPC I/0 REGISTER MAP (CONTINUED)

Example LPC
Logical Device BAR LPC BAR LPC Address Offsets Register Name
9 Host Address Host Claimed 9
Mask
Address
ACPI EC2 8 Byte Bound- 0030h 7 BAR+0 | ACPI_OS_DATA BYTE_O
ary +1| ACPI_OS_DATA BYTE_1
+2 | ACPI_OS_DATA BYTE_2
+3 | ACPI_OS_DATA BYTE_3
+4 | Write: ACPI_OS_COMMAND
Read: OS STATUS OS
+5| OS Byte Control
+6 | Reserved
+7 | Reserved
ACPI EC3 8 Byte Bound- 0038h 7 BAR+0 | ACPI_OS_DATA_BYTE_O
ary +1| ACPI_OS_DATA BYTE_1
+2 | ACPI_OS_DATA BYTE_2
+3 | ACPI_OS_DATA_BYTE_3
+4 | Write: ACPI_OS_COMMAND
Read: OS STATUS OS
+5| OS Byte Control
+6 | Reserved
+7 | Reserved
Port 80 BIOS Debug | Any I/O Byte 0080h 0 BAR+0 | Host Data
Port 0 Address
Port 80 BIOS Debug | Any I/O Byte 0081h 0 BAR+0 | Host Data
Port 1 Address
4.8.2.2 Device Memory Transactions

LPC Memory cycles are single byte read or writes that occur in a 32-bit address range. The LPC block will claim a mem-
ory transaction that is targeted for one of these logical devices. A Device Memory Base Address Register has been
implemented for the logical devices listed in Table 4-16, “Device Memory Base Address Registers,” on page 119

On every LPC bus Memory access all Base Address Registers are checked in parallel and if any matches the LPC mem-
ory address the LPC Interface claims the bus cycle. The memory address is claimed as described in 1/0 Transactions
on page 101 except that the LPC memory cycle address is 32 bits instead of the 16 bit /O cycle address.

Software should insure that no two BARs map the same LPC memory address. If two BARs do map to the same
address, the BAR_CONFLICT bit in the Host Bus Error Register is set when an LPC access targeting the BAR Conflict
address. An EC interrupt can be generated.

Each Device Memory BAR is 48 bits wide. The format of each Device Memory BAR is summarized in Device Memory
Base Address Register Format. An LPC memory request is translated by the Device Memory BAR into an 8-bit read or
write transaction on the AHB bus. The 32-bit LPC memory address is translated into a 32-bit AHB address.

The Base Address Register Table is itself part of the AHB address space. It resides in the Configuration quadrant of
Logical Device Ch, the LPC Interface.

4823 SRAM Memory Transactions

In addition to mapping LPC Memory transactions into Logical Devices, Memory transactions can be mapped into inter-
nal address space, as configured by the SRAM Memory BARs. LPC Memory cycles are single byte read or writes that
occur in a 32-bit address range. The LPC block will claim LPC memory cycles that match the programmed SRAM Mem-
ory BAR Register if the VALID in the SRAM Memory BAR Configuration is set to 1. No memory cycles will be claimed
if this bit is cleared.
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The LPC interface can claim up to a 4 kB block of memory addresses and map them to the internal address space. The
location of the block of memory in the 32-bit internal space, as well as access to it, is controlled by the EC, using the
SRAM Memory Host Configuration Register.

The block of memory in the internal 32-bit address space must start on any size-byte address boundary. For example,
if the memory is 4k bytes than it is only relocatable on 4k byte boundaries.
CLAIMING LPC MEMORY TRANSACTIONS

A Base Address Register will match an LPC Memory address, and thus the device will claim the LPC bus cycle, if the
following relation holds:

bit (LPC Address & ~(BAR.25/2E-1) == (BAR.Host_Address & ~(BAR.25!ZE-1)) && (BAR.Valid == 1)

If the BAR matches, the LPC cycle will be claimed by the device. The LPC request will be translated to an AHB address
according to the following formula:

AHB Address = (BAR.AHB_Base & ~(BAR.25'2E-1)) | (LPC_Address & (BAR.25'ZE_1))

The mapping is also illustrated in FIGURE 4-4:

FIGURE 4-4: AHB ADDRESS BIT MAPPING
31 23 0
TP TTT T rTT TR P ET T TTTTTTT T e acress
31 23

P TP EET T T T T T T olololololololo]  aeease

Size (1 to 12) address
/‘ bits passed through
from LPC Address to

EEEEEEEEEEEEEEEEEEEEE FENENFAEN I s acoress

FORWARDING SRAM MEMORY TRANSACTIONS
The LPC interface can claim up to a 4 kB block of memory addresses and map them to the internal address space.

The firmware programs the base address of the internal memory space in SRAM Memory Host Configuration Register,
which is mapped to the LPC memory address programmed by the host in the SRAM Memory BAR register. The firmware
also programs the size of the memory to be accessed. The LPC block uses the size field to determine which memory
addresses to claim (see Section , "Claiming LPC Memory Transactions," on page 105), as well as to prevent read-
ing/writing an unmapped internal memory location.

4.8.3 CONFIGURATION PORT

The LPC Host can access the Chip’s Configuration Registers through the Configuration Port when CONFIG MODE is
enabled. The device defaults to CONFIG MODE being disabled.

Note:  The data read from the Configuration Port Data register is undefined when CONFIG MODE is not enabled. I
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The Configuration Port is composed of an INDEX and DATA Register. The INDEX register is used as an address pointer
to an 8-bit configuration register and the DATA register is used to read or write the data value from the indexed config-
uration register. Once CONFIG MODE is enabled, reading the Configuration Port Data register will return the data value
that is in the indexed Configuration Register.

If no value was written to the INDEX register, reading the Data Register in the Configuration Port will return the value in
Configuration Address location 00h (default).

TABLE 4-9: CONFIGURATION PORT

Default I/0 Default
Address Type Register Name Relative Address Notes
Value
(Note 4-7)
002Eh Read / INDEX Configuration Port’'s Base Address + 0 00h Note 4-7
Write
002Fh Read / DATA Configuration Port’'s Base Address + 1 00h
Write

Note 4-7 The default Base 1/0 Address of the Configuration Port can be relocated by programming the BAR
register for Logical Device Ch (LPC/Configuration Port) at offset 60h. The Relative Address shows
the general case for determining the 1/0 address for each register.

4.8.3.1 Enable CONFIG MODE

The INDEX and DATA registers are effective only when the chip is in CONFIG MODE. CONFIG MODE is enabled when
the Config Entry Key is successfully written to the 1/0 address of the INDEX register of the CONFIG PORT while the
CONFIG MODE is disabled (see Section 4.8.3.2, "Disable CONFIG MODE").

Config Entry Key = < 55h>

4.8.3.2 Disable CONFIG MODE

CONFIG MODE defaults to disabled on a nSYSRST, nSIO_RESET, and when LRESET# is asserted. CONFIG MODE
is also disabled when the following Config Exit Key is successfully written to the 1/0 address of the INDEX PORT of the
CONFIG PORT while CONFIG MODE is enabled.

Config Exit Key = < AAh>

4.8.3.3 Configuration Sequence Example
To program the configuration registers, the following sequence must be followed:

1. Enable Configuration State
2. Program the Configuration Registers
3. Disable Configuration State.

The following is an example of a configuration program in Intel 8086 assembly language.

MOV DX, CONFIG PORT BASE ADDRESS
MOV AX,055H; Config Entry Key
ouT DX, AL

; CONFIGURE BASE ADDRESS, |
; LOGICAL DEVICE 8

MOV DX, CONFIG_PORT_BASE ADDRESS
MOV AL, 07H

OuT DX,AL; Point to LD# Config Reg
MOV DX, CONFIG_PORT BASE_ ADDRESS+1
MOV AL, 08H

OUT DX,AL; Point to Logical Device 8
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MOV DX, CONFIG PORT BASE ADDRESS

MOV AL, 608

ouT DX,AL ; Point to BASE ADDRESS REGISTER
MoV DX, CONFIG PORT BASE ADDRESS+1

MOV AL, 028

ouT DX,AL ; Update BASE ADDRESS REGISTER

MOV DX, CONFIG_PORT BASE ADDRESS
MOV AX,0AAH; Config Exit Key
ouT DX,AL.

4.8.4 SERIAL IRQS

The device supports the serial interrupt scheme, which is adopted by several companies, to transmit interrupt informa-
tion to the system. The serial interrupt scheme adheres to the Serial IRQ Specification for PCI Systems Version 6.0..
4.8.4.1 Enabling SERIRQ Function

Each Serial IRQ channel defaults to disabled. To enable a Serial IRQ channel the host must program the Serial IRQ
Configuration Registers on page 113.

4842 TIMING DIAGRAMS for SERIRQ CYCLE

LCLK = LCLK pin

SERIRQ = Serial IRQ pin

Start Frame timing with source sampled a low pulse on IRQ1

FIGURE 4-5: SERIAL INTERRUPTS WAVEFORM “START FRAME”
5L START FRAME IRQO FRAME | IRQ1 FRAME | IRQ2 FRAME
or| H | R T s| R T]|s|R|T|s|R|T

ok L Uy Uy Yy Ly
SERIRQ —| START |

Drive Source ||RQ1| Host Controller | None | IRQ1 | None

H=Host Control SL=Slave Control R=Recovery T=Turn-around S=Sample

Start Frame pulse can be 4-8 clocks wide.
Stop Frame Timing with Host using 17 SERIRQ sampling period
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FIGURE 4-6: SERIAL INTERRUPT WAVEFORM “STOP FRAME”
IRQ14 IRQ15 IOCHCK#
FRAME FRAME FRAME STOP FRAME NEXT CYCLE

s| Rl T|s|R|T|s|RIT|I] H |R|T

LCLK
SERIRQ STOP START

Driver None | IRQ15| None | Host Controller |

H=Host Control R=Recovery T=Turn-around S=Sample I=Idle

Stop pulse is two clocks wide for Quiet mode, three clocks wide for Continuous mode.
There may be none, one, or more Idle states during the Stop Frame.

The next SERIRQ cycle’s Start Frame pulse may or may not start immediately after the turn-around clock of the Stop
Frame.

4.8.4.3 SERIRQ Cycle Control
SERIRQ START FRAME

There are two modes of operation for the SERIRQ Start Frame.

Quiet (Active) Mode

Any device may initiate a Start Frame by driving the SERIRQ low for one clock, while the SERIRQ is Idle. After driving
low for one clock, the SERIRQ must immediately be tri-stated without at any time driving high. A Start Frame may not
be initiated while the SERIRQ is active. The SERIRQ is Idle between Stop and Start Frames. The SERIRQ is active
between Start and Stop Frames. This mode of operation allows the SERIRQ to be Idle when there are no IRQ/Data
transitions which should be most of the time.

Once a Start Frame has been initiated, the host controller will take over driving the SERIRQ low in the next clock and
will continue driving the SERIRQ low for a programmable period of three to seven clocks. This makes a total low pulse
width of four to eight clocks. Finally, the host controller will drive the SERIRQ back high for one clock then tri-state.

Any SERIRQ Device which detects any transition on an IRQ/Data line for which it is responsible must initiate a Start
Frame in order to update the host controller unless the SERIRQ is already in an SERIRQ Cycle and the IRQ/Data tran-
sition can be delivered in that SERIRQ Cycle.

Continuous (ldle) Mode

Only the Host controller can initiate a Start Frame to update IRQ/Data line information. All other SERIRQ agents become
passive and may not initiate a Start Frame. SERIRQ will be driven low for four to eight clocks by host controller. This
mode has two functions. It can be used to stop or idle the SERIRQ or the host controller can operate SERIRQ in a con-
tinuous mode by initiating a Start Frame at the end of every Stop Frame.

An SERIRQ mode transition can only occur during the Stop Frame. Upon reset, SERIRQ bus is defaulted to continuous
mode, therefore only the host controller can initiate the first Start Frame. Slaves must continuously sample the Stop
Frames pulse width to determine the next SERIRQ Cycle’s mode.

SERIRQ DATA FRAME

Once a Start Frame has been initiated, the LPC Controller will watch for the rising edge of the Start Pulse and start count-
ing IRQ/Data Frames from there. Each IRQ/Data Frame is three clocks: Sample phase, Recovery phase, and Turn-
around phase. During the sample phase, the LPC Controller must drive the SERIRQ (SIRQ pin) low, if and only if, its
last detected IRQ/Data value was low. If its detected IRQ/Data value is high, SERIRQ must be left tri-stated. During the
recovery phase, the LPC Controller must drive the SERIRQ high, if and only if, it had driven the SERIRQ low during the
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previous sample phase. During the turn-around phase, the controller must tri-state the SERIRQ. The device drives the
SERIRQ line low at the appropriate sample point if its associated IRQ/Data line is low, regardless of which device initi-
ated the start frame.

The Sample phase for each IRQ/Data follows the low to high transition of the Start Frame pulse by a number of clocks
equal to the IRQ/Data Frame times three, minus one e.g. The IRQ5 Sample clock is the sixth IRQ/Data Frame, then the
sample phase is {(6 x 3) - 1 = 17} the seventeenth clock after the rising edge of the Start Pulse.

TABLE 4-10: SERIRQ SAMPLING PERIODS

SERIRQ Period Signal Sampled # of Clocks Past Start
1 Not Used 2
2 IRQ1 5
3 IRQ2 8
4 IRQ3 11
5 IRQ4 14
6 IRQ5 17
7 IRQ6 20
8 IRQ7 23
9 IRQ8 26
10 IRQ9 29
11 IRQ10 32
12 IRQ11 35
13 IRQ12 38
14 IRQ13 41
15 IRQ14 44
16 IRQ15 47

The SIRQ data frame will now support IRQ2 from a logical device; previously SERIRQ Period 3 was reserved for use
by the System Management Interrupt (LSMI#). When using Period 3 for IRQ2, the user should mask off the SMI via the
ESMI Mask Register. Likewise, when using Period 3 for LSMI#, the user should not configure any logical devices as
using IRQ2.

SERIRQ Period 14 is used to transfer IRQ13. Each Logical devices will have IRQ13 as a choice for their primary inter-
rupt.

STOP CYCLE CONTROL

Once all IRQ/Data Frames have completed, the host controller will terminate SERIRQ activity by initiating a Stop Frame.
Only the host controller can initiate the Stop Frame. A Stop Frame is indicated when the SERIRQ is low for two or three
clocks. If the Stop Frame’s low time is two clocks, then the next SERIRQ cycle’s sampled mode is the Quiet mode; and
any SERIRQ device may initiate a Start Frame in the second clock or more after the rising edge of the Stop Frame’s
pulse. If the Stop Frame’s low time is three clocks, then the next SERIRQ cycle’s sampled mode is the continuous mode,
and only the host controller may initiate a Start Frame in the second clock or more after the rising edge of the Stop
Frame’s pulse.
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4844 Latency

Latency for IRQ/Data updates over the SERIRQ bus in bridge-less systems with the minimum IRQ/Data Frames of 17
will range up to 96 clocks (3.84uS with a 25 MHz LCLK or 2.88us with a 33 MHz LCLK).

Note: If one or more PCl to PCI Bridge is added to a system, the latency for IRQ/Data updates from the secondary
or tertiary buses will be a few clocks longer for synchronous buses, and approximately double for asyn-
chronous buses.

4.8.4.5 EOVI/ISR Read Latency

Any serialized IRQ scheme has a potential implementation issue related to IRQ latency. IRQ latency could cause an
EOI or ISR Read to precede an IRQ transition that it should have followed. This could cause a system fault. The host
interrupt controller is responsible for ensuring that these latency issues are mitigated. The recommended solution is to
delay EOIs and ISR Reads to the interrupt controller by the same amount as the SERIRQ Cycle latency in order to
ensure that these events do not occur out of order.

4.8.4.6 AC/DC Specification Issue

All Serial IRQ agents must drive/sample SERIRQ synchronously related to the rising edge of LCLK. The SERIRQ pin
uses the electrical specification of the PCI bus. Electrical parameters will follow the PCI Local Bus Specification, Rev.
2.2 definition of “sustained tri-state.”

4847 Reset and Initialization

The SERIRQ bus uses LRESET# as its reset signal and follows the PCI bus reset mechanism. The SERIRQ pin is tri-
stated by all agents while LRESET# is active. With reset, SERIRQ slaves and bridges are put into the (continuous) Idle
mode. The host controller is responsible for starting the initial SERIRQ cycle to collect system’s IRQ/Data default values.
The system then follows with the Continuous/Quiet mode protocol (Stop Frame pulse width) for subsequent SERIRQ
cycles. It is the host controller’s responsibility to provide the default values to the 8259’s and other system logic before
the first SERIRQ cycle is performed. For SERIRQ system suspend, insertion, or removal application, the host controller
should be programmed into Continuous (IDLE) mode first. This is to ensure the SERIRQ bus is in Idle state before the
system configuration changes.

4.8.4.8 SERIRQ Interrupts

The LPC Controller routes Logical Device interrupts onto SIRQ stream frames IRQ[0:15]. Routing is controlled by the
SIRQ Interrupt Configuration Registers. There is one SIRQ Interrupt Configuration Register for each accessible SIRQ
Frame (IRQ); all 16 registers are listed in Table 4-14, "SIRQ Interrupt Configuration Register Map".

The format for each SIRQ Interrupt Configuration Register is described in Section 4.9.2.1, "SIRQ Configuration Register
Format," on page 114. Each Logical Device can have up to two LPC SERIRQ interrupts. When the device is polled by
the host, each SIRQ frame routes the level of the Logical Device interrupt (selected by the corresponding SIRQ Interrupt
Configuration Register) to the SIRQ stream.

48.4.9 SERIRQ Routing

Each SIRQ Interrupt Configuration Register controls a series of multiplexers which route to a single Logical Device inter-
rupt as illustrated in FIGURE 4-7: SIRQ Routing Internal Logical Devices on page 112. The following table defines the
Serial IRQ routing for each logical device implemented in the chip.

TABLE 4-11: LOGICAL DEVICE SIRQ ROUTING

SIRQ Interrupt_ Configuration Logical Device Interrupt Source
Register
Select Device Frame Logical Device Interrupt Source
(Block Instance - Note 26.2) P
0 0 C LPC Interface (Configuration Port) EC_IRQ
0 0 9 Mailbox Interface MBX_Host_SIRQ
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TABLE 4-11: LOGICAL DEVICE SIRQ ROUTING
SIRQ Interrupt.Configuration Logical Device Interrupt Source
Register
Select Device Frame Logical Device Interrupt Source
(Block Instance - Note 26.2)
1 0 9 Mailbox Interface MBX_Host_SMI
0 0 1 8042 Emulated Keyboard Controller | KIRQ
1 0 1 8042 Emulated Keyboard Controller | MIRQ
0 0 3 ACPI ECO EC_OBF
0 0 4 ACPI EC1 EC_OBF
0 0 A ACPI EC2 EC_OBF
0 0 B ACPI EC3 EC_OBF
0 0 7 UART 0 UART
0 0 0 EMI O EC-to-Host
1 0 0 EMI 0 Host_SWI_Event
Note 4-8 The Block Instance number is only included if there are multiple instantiations of a block. Otherwise,

single block instances do not require this differentiation.
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FIGURE 4-7: SIRQ ROUTING INTERNAL LOGICAL DEVICES
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LD 3Fh-Int1] 0 SERIRQ,
- Source
1
o
k3]
o
[}
(%}
SIRQ; Conguration Register[7:0] Frame
—
8 7 6 Device
| Note:  Two Logical Devices cannot share a Serial IRQ. I

4.9 LPC Configuration Registers
The configuration registers listed in Table 4-13, "Configuration Register Summary" are for a single instance of the LPC

Interface. The addresses of each register listed in TABLE 4-13: are defined as a relative offset to the host “Begin
Address” defined in TABLE 4-12..

TABLE 4-12: CONFIGURATION REGISTER ADDRESS RANGE

Instance NAME Instance Host Address Space Begin Address
Number
LPC Interface 0 LPC Configuration INDEX = 00h
Port
0 EC 32-bit internal 000F_3300h
address space

Note 4-9 The Begin Address indicates where the first register can be accessed in a particular address space
for a block instance.
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TABLE 4-13: CONFIGURATION REGISTER SUMMARY

Register Name Offset Size Notes
LPC Activate Register 30h 8
SIRQ Configuration Register Format 40h - 4Fh 8
I/O Base Address Registers (I0_BARs) 60h - 9Fh 32
See TABLE 4-
15:
SRAM Memory BAR AOh 32
SRAM Memory BAR Configuration Adh 32
Device Memory Base Address Registers (DEV_MEM_BARS) COh - FFh 48
See TABLE 4-
16:

491 LPC ACTIVATE REGISTER

The LPC Activate Register controls the LPC device itself. The Host can shut down the LPC Logical Device by clearing
the Activate bit, but it cannot restart the LPC interface, since once the LPC interface is inactive the Host has no access
to any registers on the device. The Embedded Controller can set or clear the Activate bit at any time.

Offset | 30h
. e Reset
Bits Description Type Default Event
7:1 | RESERVED RES - -
0 | ACTIVATE R/W Ob nSYSR
1= Activate ST
When this bit is 1, the LPC Logical Device is powered and func-
tional.

0= Deactivate

When this bit is 0, the logical device is powered down and inactive.
Except for the LPC Activate Register itself, clocks to the block are
gated and the LPC Logical Device will permit the ring oscillator to
be shut down (see Section 4.11.4, "EC Clock Control Register," on
page 123). LPC bus output pads will be tri-stated.

APPLICATION NOTE: The bit in the LPC Activate Register should not be written ‘0’ to by the Host over LPC.

4.9.2 SERIAL IRQ CONFIGURATION REGISTERS

The LPC Controller implements 16 IRQ channels that may be configured to be asserted by any logical device.

» For a description of the SIRQ Configuration Register format see Table 4-14, “SIRQ Interrupt Configuration Regis-
ter Map,” on page 114.

» For a summary of the SIRQ IRQ Configuration registers implemented see Table 4-15, “I/O Base Address Regis-
ters,” on page 117.

» For a list of the SIRQ sources see Table 4-11, “Logical Device SIRQ Routing,” on page 110.
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4.9.2.1 SIRQ Configuration Register Format

Offset See Table 4-14, “SIRQ Interrupt Configuration Register Map,” on page 114.
Bits Description Type Default Reset
P yp Event
7 | SELECT R/W Note 4-10 | nSIO_
If this bit is 0, the first interrupt signal from the Logical Device is RESET
selected for the SERIRQ vector. If this bit is 1, the second interrupt
signal from the Logical Device is selected.
Note: The Keyboard Controller is an example of a Logical
Devices that requires a second interrupt signal. Most
Logical Devices require only a single interrupt and
ignore this field as result.
6 | DEVICE R/W Note 4-10 | nSIO_
This field should always be set to 0 in order to enable a SERIRQ. RESET
5:0 | FRAME R/W Note 4-10 | nSIO_
These six bits select the Logical Device for on-chip devices as the RESET
source for the interrupt.
Note: The LPC Logical Device (Logical Device Number 0Ch)
can be used by the Embedded Controller to generate a
Serial Interrupt Request to the Host under software con-
trol.

Note 4-10  See Table 4-14, “SIRQ Interrupt Configuration Register Map,” on page 114.
4922 SIRQ Configuration Registers

TABLE 4-14: SIRQ INTERRUPT CONFIGURATION REGISTER MAP

Offset Type Reset Configuration Register Name
40h R/W FFh IRQO
41h R/W FFh IRQ1
42h R/W FFh IRQ2
43h R/W FFh IRQ3
44h R/W FFh IRQ4
45h R/W FFh IRQ5
46h R/W FFh IRQ6
47h R/W FFh IRQ7
48h R/W FFh IRQ8
49h R/W FFh IRQ9
4Ah R/W FFh IRQ10
4Bh R/W FFh IRQ11
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TABLE 4-14: SIRQ INTERRUPT CONFIGURATION REGISTER MAP (CONTINUED)

Offset Type Reset Configuration Register Name
4Ch R/W FFh IRQ12
4Dh R/W FFh IRQ13
4Eh R/W FFh IRQ14
4Fh R/W FFh IRQ15

Note: A SERIRQ interrupt is deactivated by setting an entry in the SIRQ Interrupt Configuration Register Map to
FFh, which is the default reset value.

4.9.3 I/O BASE ADDRESS REGISTERS (I0_BARS)

The LPC Controller has implemented an 1/0O Base Address Register (BAR) for each Logical Device in the LPC Config-

uration space.

» For a description of the I/O Base Address Register format see Section 4.9.3.1, "I/O Base Address Register For-
mat," on page 115.

» For a description of the 1/0 BARs per Logical Device see Table 4-15, “I/O Base Address Registers,” on page 117.

On every LPC bus I/O access the unmasked portion of the programmed LPC Host Address in each of the Base Address
Registers are checked in parallel and if any matches the LPC 1/0 address the LPC Controller claims the bus cycle.

Note:  Software should that insure that no two 1/0 BARs map the same LPC 1/O address. If two I/O BARs do map
to the same address, the LPC_INTERNAL_ERR and BAR_CONFLICT status bits are set when an LPC
access is targeting the address with the BAR conflict.

The format of each BAR is summarized in Section 4.9.3.1, "I/O Base Address Register Format," on page 115.

4.9.3.1 I/0O Base Address Register Format

Each LPC accessible logical device has a programmable 1/0 Base Address Register. The following table defines the
generic format used for all of these registers. See Table 4-15, "I/O Base Address Registers" for a list of all the Logical
Device Base Address registers implemented.

Offset See Table 4-15, “I/O Base Address Registers,” on page 117
. _ Reset
Bits Description Type Default Event
31:16 | LPC Host Address R/W See Note 4-
These 16 bits are used to match LPC 1/O addresses (Note 4 | TABLE 4- 11
-12) 15:
15 | VALID R/W See Note 4-
If this bit is 1, the BAR is valid and will participate in LPC matches. TABLE 4- "
If it is O this BAR is ignored 15:
14 | DEVICE (device) R See Note 4-
This bit combined with FRAME constitute the Logical Device Num- TABLE 4- "
ber. DEVICE identifies the physical location of the logical device. 15:
This bit should always be set to 0.
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Offset See Table 4-15, “l/O Base Address Registers,” on page 117
. ... Reset
Bits Description Type Default Event
13:8 | FRAME R See Note 4-
These 6 bits are used to specify a logical device frame number TABLE 4- "
within a bus. This field is multiplied by 400h to provide the frame 15:
address within the peripheral bus address. Frame values for
frames corresponding to logical devices that are not present on the
device are invalid.
7:0 | MASK R See Note 4-
These 8 bits are used to mask off address bits in the address (See | TABLE 4- "
match between an LPC /O address and the Host Address field of | TABLE 15:
the BARs, as described in Section 4.8.2.1, "I/O Transactions". A 4-15:)
block of up to 256 8-bit registers can be assigned to one base
address.

Note 4-11  Offset 60h is the LPC Base Address register. The LPC Base Address register is only reset on
nSYSRST. All other Base Address Registers are reset on nSIO_RESET.

Note 4-12  Bits[31:16] LPC Host Address bit field in the LPC Base Address register at offset 60h must be written
LSB then MSB. This particular register has a shadow that lets the Host come in and write to the lower
byte of the 16-bit address, and the resulting 16-bit LPC Host address field does not update. Writing
to the upper byte triggers a full 16-bit field update.

4,9.3.2 Logical Device |0_BAR Description

The following table defines the I0_BAR of each logical device implemented in the design.

Note: After the VCC_PWRGD signal is asserted, the iRESET_OUT bit of the Power Reset Control
(PWR_RST_CTRL) Register must be cleared by firmware in order to write the BAR registers listed.
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TABLE 4-15: 1/0O BASE ADDRESS REGISTERS

Base Address Register Bit Field Descriptions
Bits Bits Bits
[D31:D16] | Bit[D15] | Bit[D14] | [D13:D8] [D6:D0]
Logical Default
Device LPC /O
Number Host MASK
Offset| (hex) Logical Devices Reset Default| Address VALID DEVICE FRAME (Note 3)
LPC Interface 002E_0CO01
60h C (Configuration Port) (Note 1) 002E 0 0 C 1
64h 0 EMI 0 0000_000F 0000 0 0 0 F
8042 Emulated
68h 1 Keyboard Controller 0060_0104 0060 0 0 1 4
6Ch 3 ACPI ECO 0062_0304 0062 0 0 3 4
70h 4 ACPI EC1 0066_0407 0066 0 0 4 7
74h 5 ACP| PM1 0000_0507 0000 0 0 5 7
78h 6 Legacy Port92/GateA20 | 0092_0600 0092 0 0 6 0
7Ch 7 UART 0 0000_0707 0000 0 0 7 7
80h 9 Mailbox Interface 0000_0901 0000 0 0 9 1
84h A ACPI EC2 0000_0AO07 0000 0 0 A 7
88h B ACPI EC3 0000_0B07 0000 0 0 B 7
Port 80 BIOS Debug
8Ch 15 Port 0 0000_1500 0000 0 0 15 0
Port 80 BIOS Debug
90h 16 Port 1 0000_1600 0000 0 0 16 0

Note 1: The default Base /O Address of the Configuration Port can be relocated by programming the BAR register for
Logical Device Ch (LPC/Configuration Port) at offset 60h.
Note 2: The FRAME and MASK fields for these Legacy devices are not used to determine which LPC I/O addresses to
claim. The address range match is maintained within the blocks themselves.
Note 3: The ACPI-ECx Mask bit field is a read/write bit field. All other MASK bit fields are read-only as defined in the register

description.

494

SRAM MEMORY BAR

Offset | AOh
. Iy Reset
Bits Description Type Default Event
31:0 | LPC Host Address[31:24] R/W Oh nSIO_
These 32 bits are used to match LPC Memory addresses RESET
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495 SRAM MEMORY BAR CONFIGURATION

Offset | Adh

. i Reset
Bits Description Type Default Event

31:8 | RESERVED RES - -
7 | VALID R/W Oh nSIO_
If this bit is 1, the SRAM Memory BAR is valid and will participate in RESET

LPC matches. If it is 0 this SRAM Memory BAR is ignored.
6:1 | RESERVED RES - -

4.9.6 DEVICE MEMORY BASE ADDRESS REGISTERS (DEV_MEM_BARS)
Some Logical Devices have a Memory Base Address Register. These Device Memory BARSs are located in blocks of

Configuration Registers in Logical Device 0Ch, in the AHB address range 000F_33CO0h through 000F_33FFh. The fol-
lowing table defines the generic format used for all of these registers.

Each DEV_MEM_BAR is 48 bits wide. The format of each Device Memory BAR is summarized in Section 4.9.6.1,
"Device Memory Base Address Register Format". An LPC memory request is translated by the Device Memory BAR
into an 8-bit read or write transaction on the AHB bus. The 32-bit LPC memory address is translated into a 32-bit AHB
address.

4.9.6.1 Device Memory Base Address Register Format
Offset See Table 4-16, “Device Memory Base Address Registers,” on page 119

. i Reset
Bits Description Type Default Event
47:16 | LPC Host Address R/W See nSIO_
These 16 bits are used to match LPC I/O addresses TABLE 4- | RESET

16:
15 | VALID R/W See nSIO_
If this bit is 1, the BAR is valid and will participate in LPC matches. TABLE 4- | RESET

If it is O this BAR is ignored 16:
14 | DEVICE (device) R See nSIO_
This bit combined with FRAME constitute the Logical Device Num- TABLE 4- | RESET

ber. DEVICE identifies the physical location of the logical device. 16:

This bit should always be set to 0.
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actions". A block of up to 256 8-bit registers can be assigned to
one base address.

Offset See Table 4-16, “Device Memory Base Address Registers,” on page 119
. . Reset
Bits Description Type Default Event
13:8 | FRAME R or See nSIO_
These 6 bits are used to specify a logical device frame number RW | TABLE 4- | RESET
within a bus. This field is multiplied by 400h to provide the frame (see 16:
address within the peripheral bus address. Frame values for Note 3)
frames corresponding to logical devices that are not present on the
device are invalid.
7:0 | MASK R or See nSIO_
These 8 bits are used to mask off address bits in the address RW TABLE 4- | RESET
match between an LPC /O address and the Host Address field of (see 16:
the BARs, as described in Section 4.8.2.2, "Device Memory Trans- | Note 3)

3: The Mask and Frame fields of all logical devices are read-only except for 3h (ACPI EC Channel 0).

496.2

Device Memory Base Address Register Table

The table below lists the Base Address Registers for logical devices which have LPC memory access in this device.
LPC Memory cycle access is controlled by LPC Memory Base Address Registers. LPC Memory BAR registers are
located in LDN Ch (LPC Interface) at AHB base address 000F_3300h starting at the offset shown in the Device Memory
Base Address Registers table.

TABLE 4-16: DEVICE MEMORY BASE ADDRESS REGISTERS

Base Address Register Bit Field Descriptions
Bits Bits Bits
[D47:D16] | Bit[D15] | Bit[D14] | [D13:D8] | [D6:D0]
Logical Default
Device LPC Mem
Number Host MASK
Offset| (hex) Logical Devices Reset Default| Address VALID DEVICE FRAME (Note 2)
0000_0000_00
COh 0 EMI 0 OF 0000_0000 0 0 0 F
0000_0062_03
C6h 3 ACPI ECO 04 0000_0062 0 0 3 4
0000_0066_04
CCh 4 ACPI EC1 07 0000_0066 0 0 4 7
0000_0000_09
D2h 9 Mailbox Interface 01 0000_0000 0 0 9 1
0000_0000_0A
D8h A ACPI EC2 07 0000_0000 0 0 A 7
0000_0000_0B
DEh B ACPI EC3 07 0000_0000 0 0 B 7

Note 1: The FRAME and MASK fields for these Legacy devices are not used to determine which LPC Memory addresses to
claim. The address range match is maintained within the blocks themselves.
Note 2: The ACPI-ECx Mask bit field is a read/write bit field. All other MASK bit fields are read-only as defined in the register
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410 Runtime Registers

The runtime registers listed in Table 4-18, "Runtime Register Summary" are for a single instance of the LPC Interface.
The addresses of each register listed in TABLE 4-18: are defined as a relative offset to the host “Begin Address” define

in TABLE 4-2:.

TABLE 4-17: RUNTIME REGISTER ADDRESS RANGE TABLE

Instance Name Instance Host Address Space Begin Address
Number
0 LPC I/0 Programmed BAR
LPC Interface EC 32-bit internal 000F_3000h
address space

Note 1: The Begin Address indicates where the first register can be accessed in a particular address space for a
block instance.
2: The LPC Runtime registers are only accessible from the LPC interface and are used to implement the LPC
Configuration Port. They are not accessible by any other Host.

TABLE 4-18: RUNTIME REGISTER SUMMARY

Offset Register Name
00h INDEX Register
01h DATA Register

Note: The LPC Runtime Register space has been used to implement the INDEX and DATA registers in the Con-
figuration Port. In CONFIG_MODE, the Configuration Port is used to access the Configuration Registers.

4.101 INDEX REGISTER

Offset | 0Oh
. i Reset
Bits Description Type Default Event
7:0 | INDEX R/W Oh nSYSR
ST

The INDEX register, which is part of the Configuration Port, is used
as a pointer to a Configuration Register Address.

Note:  For a description of accessing the Configuration Port
see Section 4.8.3, "Configuration Port," on page 105.
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4.10.2 DATA REGISTER

Offset | O1h
Bits Description Type Default Reset
P yp Event
7:0 | DATA R/W Oh nSYSR
The DATA register, which is part of the Configuration Port, is used ST
to read or write data to the register currently being selected by the
INDEX Register.
Note:  For a description of accessing the Configuration Port
see Section 4.8.3, "Configuration Port," on page 105
411 EC-Only Re