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F13 F13 GPIO047/BCM1_CLK/KSO03 VTR1 PIO X X

G1 G1 VTR_REG PWR

G2 G2 VREF_ADC PWR X

G3 G3 VSS2 PWR

G5 G5 VTR1 PWR

G6 G6 VTR_ANALOG PWR

G8 G8 GPIO146/I2C09_SCL/JTAG_TDO VTR1 PIO X X

G9 GPIO135/UART1_CTS# VTR1 PIO X X

G9 GPIO171/TFDATA/UART1_RX/(JTAG_STRAP) VTR1 PIO X X

G11 G11 JTAG_RST# VTR1 In X X

G12 GPIO171/TFDATA/UART1_RX/(JTAG_STRAP) VTR1 PIO X X

G13 G12 GPIO170/TFCLK/UART1_TX VTR1 PIO X X

G13 GPIO240 VTR1 PIO X X

H1 H1 VR_CAP PWR

H2 H2

GPIO204/ADC04

VTR1GPIO204 PIO X X

ADC04 I_AN X X

H3 H3

GPIO200/ADC00

VTR1GPIO200 PIO X X

ADC00 I_AN X X

H5 H5 VSS3 PWR

H6 H6 VTR3 PWR

H7 H7 GPIO100/nEC_SCI VTR3 PIO X X

H8 H8 VTR2 PWR

H9 H9 GPIO114/PS2_CLK0A/nEC_SCI VTR2 PIO X X

H11 H11

GPIO044/VREF_VTT

VTR1GPIO044 PIO X X

VREF_VTT I_AN X X

H12 H12

GPIO034/RC_ID1/SPI0_CLK

VTR1GPIO034,SPI0_CLK PIO X X

RC_ID1 I_AN X X

H13 H13

GPIO036/RC_ID2/SPI0_MISO

VTR1GPIO036,SPI0_MISO PIO X X

RC_ID2 I_AN X X
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MEC170x
H11 GPIO025/TIN0/nEM_INT/UART_CLK VTR2 PIO X X X

H12 GPIO170/TFCLK/UART1_TX VTR1 PIO X X X

H14 GPIO240 VTR1 PIO X X X

H15

GPIO034/RC_ID1/SPI0_CLK

VTR1GPIO034/SPI0_CLK PIO X X

RC_ID1 I_AN X X

J1

GPIO212/ADC10

VTR1GPIO212 PIO X X

ADC10 I_AN X X

J2

GPIO200/ADC00

VTR1GPIO200 PIO X X

ADC00 I_AN X X

J4

GPIO210/ADC08

VTR1GPIO210 PIO X X

ADC08 I_AN X X

J5 VREF_ADC PWR X

J7 VSS3 PWR

J8 GPIO231 VTR2 PIO X X X

J9 GPIO015/PWM7 VTR2 PIO X X X

J11 GPIO140/I2C06_SCL/ICT5 VTR2 PIO X X X

J12

GPIO036/RC_ID2/SPI0_MISO

VTR1GPIO036/SPI0_MISO PIO X X

RC_ID2 I_AN X X

J14

GPIO043/SB-TSI_CLK

VTR1GPIO043 PIO X X

SB-TSI_CLK PECI X X

J15

GPIO042/PECI_DAT/SB-TSI_DAT

VTR1GPIO042 PIO X X

PECI_DAT/SB-TSI_DAT PECI X X

K1

GPIO213/ADC11

VTR1GPIO213 PIO X X

ADC11 I_AN X X

K2

GPIO203/ADC03

VTR1GPIO203 PIO X X

ADC03 I_AN X X
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MEC170x
2.6 Signal Description by Signal

EMULATED POWER WELL

Power well emulation for GPIOs and for signals that are multiplexed with GPIO signals is controlled by the POWER_-
GATING field in the GPIO Pin Control Register. Power well emulation for signals that are not multiplexed with GPIO
signals is defined by the entries in this column.

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.

P9 GPIO130/I2C10_SDA/TOUT1 VTR2 PIO X X X

P10 GPIO021/LPCPD#/KSI2 VTR2 PIO X X X

P11 GPIO014/PWM6/GPTP-IN6 VTR2 PIO X X X

P12 GPIO026/TIN1/KSI3 VTR2 PIO X X X

P13 GPIO115/PS2_DAT0A VTR2 PIO X X X

P14 GPIO053/PWM0/GPWM0 VTR2 PIO X X X X

P15 GPIO027/TIN2/KSI4 VTR2 PIO X X X

R2 GPIO065/PCI_CLK/ESPI_CLK VTR3 PIO X X X

R3

GPIO070/LAD0/ESPI_IO0

VTR3GPIO070/ESPI_IO0 PIO

LAD0 PCI

R4

GPIO071/LAD1/ESPI_IO1

VTR3GPIO071/ESPI_IO1 PIO

LAD1 PCI

R5

GPIO073/LAD3/ESPI_IO3

VTR3GPIO073/ESPI_IO3 PIO

LAD3 PCI

R6 GPIO224/GPTP-IN4/SHD_IO1 VTR2 PIO X X X

R7 GPIO223/SHD_IO0 VTR2 PIO X X X

R8 GPIO013/I2C07_SCL/TOUT2 VTR2 PIO X X X

R9 GPIO020/KSI1 VTR2 PIO X X X

R10 GPIO131/I2C10_SCL/TOUT0 VTR2 PIO X X X

R11 GPIO230 VTR2 PIO X X X

R12 GPIO001/PWM4 VTR2 PIO X X X

R13 GPIO152/GPTP-OUT3/KSO16 VTR2 PIO X X X

R14 GPIO132/I2C06_SDA/KSO14 VTR2 PIO X X X
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MEC170x
Note: Please refer to MEC170X_ROM_Description.pdf for more details about UPD strap pins and there function-
ing.

2.9.1 SHARED SPI FLASH CHIP SELECT PULL-UP RESISTOR RECOMMENDATION 

GPIO055/PWM2/SHD_CS#/RSMRST# pin is used to determine the boot source (eSPI Flash channel or shared SPI).
In addition, the GPIO055/PWM2/SHD_CS#/RSMRST# pin is used as an indication that the Shared SPI is powered.
This pin must be at a high level for the device to load code from the SPI Flash device. 

There is presently a requirement for a pull-up resistor on the SHD_CS# pin on the board if the Shared SPI flash interface
is used so that the SPI_CS# is detected high while RSMRST# is low. 

The recommended value of the pull-up resistor on the SHD_CS# pin may vary depending on the version of the Intel
PCH that is used. 

This is based on information in the current Intel PCH device specifications regarding the SPI0_CS0# pin. This informa-
tion, as well as the information regarding other PCH devices, must be verified with Intel: 

Skylake PCH LP: the signal is tri-stated with no pull-up or pull-down 

- Use a resistor in the 4.7K-100K range (pulled-up to the 3.3V rail that powers the SPI device) 

Skylake PCH H: the signal is tri-stated with a weak pull down (~ 20K) 

- Use a resistor in the 4.7K-8K range (pulled-up to the 3.3V rail that powers the SPI device). 

These pull-up values must ensure the voltage on the pin is detected as a high (i.e., VTR*0.7). 

TABLE 2-2: STRAPS AND MEANING

Pin Function Definition

GPIO233 UPD[2] RESET_N Pull-down (0) = UPD Port 2 Not Present
Pull-up (1) = UPD Port 2 Present

Note: 10k to 100k ohm pull-up or pull-down
required.

GPIO246 UPD_Enable Pull-down (0) = No UPD devices are connected
Pull-up (1) = One or more UPD devices are 
connected

Note: 10k to 100k ohm pull-up or pull-down
required.

GPIO045/KSO1 Private SPI Selection 1=Use GPIO055 to select between the Shared
SPI pins and the eSPI Flash Channel for
Boot

0=Use the Private SPI pins for Boot

Note: This pin requires an external pull-up
for normal operation.

GPIO055/SHD_CS# Shared SPI vs. eSPI Selection 1=Use the Shared SPI pins for Boot
0=Use the eSPI Flash Channel for Boot

Note: See application specific recommen-
dation in Section 2.9.1, "Shared SPI
Flash Chip Select Pull-up Resistor
Recommendation " after this table.

GPIO171/TFDATA/
UART1_RX

JTAG Boundary Scan 1=Use the JAG TAP Controller for Boundary Scan
0=The JTAG TAP Controller is used for debug
DS00002206D-page 74   2016-2018 Microchip Technology Inc.
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9.5 Power, Clocks and Reset

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

9.5.1 POWER DOMAINS

9.5.2 CLOCK INPUTS

9.5.3 RESETS

LFRAME# Input Active low signal indicates start of new cycle and termina-
tion of broken cycle.

LRESET# Input Active low signal used as LPC Interface Reset. Same as 
PCI Reset on host. This signal can be monitored using 
the LPC Bus Monitor Register.

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 inter-
rupts 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. 

TABLE 9-3: POWER SOURCES

Name Description

VTR_PLL Registers and control logic for this block are 
powered by this rail.

TABLE 9-4: CLOCK INPUTS

Name Description

48MHz Control logic for the internal logic in this 
block is clocked by the main clock domain.

LCLK Host-facing logic for the LPC Interface is 
clocked on the LPC clock

Name Description

RESET_SYS Reset signal used to indicate when the main internal power rail is applied. 
This reset is also asserted on a Watchdog Timer timeout.

RESET_VCC This signal is used to indicate when the main power rail in the system is 
reset. It is asserted when:

• The internal RESET_SYS reset signal is asserted

• The external VCC_PWRGD signal indicates the main system power 
rail is unpowered

RESET_HOST This signal is used to indicate when the main power rail in the system is 
reset. It is asserted when:

• The RESET_VCC is asserted

• The LPC interface is enabled and the external LRESET# reset signal 
is asserted

TABLE 9-2: SIGNAL DESCRIPTION (CONTINUED)

Name Direction Description
DS00002206D-page 206   2016-2018 Microchip Technology Inc.
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10.4.4 INTERRUPT INTERFACE

This section defines the interrupt Interface signals routed to the chip interrupt aggregator.

10.5 Low Power Modes

The eSPI block can enter a low power state when it is not in operation. When the eSPI block is operational it will keep
the main system clock from shutting down and entering its sleep state. When the eSPI_CS# pin is asserted the eSPI
block will wake the main system clock, if it is in a sleep state, and keep the system clock in its active state until the trans-
action started by the Master has completed.

The low power behavior of the block is controlled by the BAR Inhibit Register. The block is not affected by a SLEEP_EN-
ABLE signal from the chip’s Power, Clocks and Resets unit.

10.6 Description

The Intel® eSPI Interface is used by the system host to configure the chip and communicate with the logical devices
implemented in the design through a series of read/write registers.

Source Description

Wake Only Event

ESPI_WAKE_ONLY This signal is asserted when the eSPI interface detects eSPI traffic. If 
enabled, it may be used to wake the main clock domain when the chip 
is in a sleep state.

Peripheral Channel

INTR_PC Peripheral Channel Interrupt

INTR_BM1 Bus Mastering Channel 1 Interrupt

INTR_BM2 Bus Mastering Channel 2 Interrupt

INTR_LTR Peripheral Message (LTR) Interrupt 

OOB Channel

INTR_OOB_UP Out of Band Channel Up Interrupt

INTR_OOB_DOWN Out of Band Channel Down Interrupt

Flash Channel

INTR_FLASH Flash Channel Interrupt

Virtual Wires Channel

MSVW[00:09]_SRC[3:0] Master-to-Slave Virtual Wire Interrupts

eSPI Global

eSPI_RESET eSPI Reset Interrupt
This interrupt is generated whenever the external eSPI_RESET# pin 
changes state.

Note: In order to use eSPI, software must individually configure the mux control for every GPIO associated with
an eSPI bus signal to the eSPI function. Pins are not automatically configured for eSPI operation when the
eSPI Controller is enabled.
 2016-2018 Microchip Technology Inc.  DS00002206D-page 233
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18.10.4.2 Output GPIO[040:076] Register

18.10.4.3 Output GPIO[100:136] Register

18.10.4.4 Output GPIO[140:176] Register

Offset 384h

Bits Description Type Default
Reset 
Event

31:24 Reserved R - -

30:24 GPIO[076:070] Output R/W 00h RESET
_SYS

23:16 GPIO[067:060] Output R/W 00h RESET
_SYS

15:8 GPIO[057:050] Output R/W 00h RESET
_SYS

7:0 GPIO[047:040] Output R/W 00h RESET
_SYS

Offset 388h

Bits Description Type Default
Reset 
Event

31 Reserved R - -

30:24 GPIO[136:130] Output R/W 00h RESET
_SYS

23:16 GPIO[127:120] Output R/W 00h RESET
_SYS

15:8 GPIO[117:110] Output R/W 00h RESET
_SYS

7:0 GPIO[107:100] Output R/W 00h RESET
_SYS

Offset 38Ch

Bits Description Type Default
Reset 
Event

31:22 Reserved R - -

30:24 GPIO[176:170] Output R/W 00h RESET
_SYS
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22.0 INPUT CAPTURE AND COMPARE TIMER

22.1 Introduction

The Input Capture and Compare Timers block contains a 32-bit timer running at the main system clock frequency. The
timer is free-running and is associated with six 32-bit capture registers and two compare registers. Each capture register
can record the value of the free-running timer based on a programmable edge of its associated input pin. An interrupt
can be generated for each capture register each time it acquires a new timer value. The timer can also generate an
interrupt when it automatically resets and can additionally generate two more interrupts when the timer matches the
value in either of two 32-bit compare registers.

22.2 References

No references have been cited for this feature.

22.3 Terminology

There is no terminology for this block.

22.4 Interface

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

22.5 Signal Description

FIGURE 22-1: I/O DIAGRAM OF BLOCK

TABLE 22-1: SIGNAL DESCRIPTION

Name Direction Description

ICT0 INPUT External capture trigger signal for Capture Register 0. Identical to 
signal FAN_TACH0.

ICT1 INPUT External capture trigger signal for Capture Register 1. Identical to 
signal FAN_TACH1.

 

Signal Description

Input Capture and Compare 
Timer

Interrupts

Power, Clocks and Reset

Host Interface
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22.10 Description

22.10.1 TIMER CLOCK

Any of the frequencies listed in Table 22-2 may be used as the time base for the Free Running Counter.

FIGURE 22-2: CAPTURE AND COMPARE TIMER BLOCK DIAGRAM

TABLE 22-2: TIMER CLOCK FREQUENCIES

Timer Clock Select Frequency Divide Select Frequency Selected

0000b Divide by 1 48MHz

0001b Divide by 2 24MHz

0010b Divide by 4 12MHz

0011b Divide by 8 6MHz

0100b Divide by 16 3MHz

0101b Divide by 32 1.5MHz

Filter EdgeICT0

Filter EdgeICT1

Filter EdgeICT2

Filter EdgeICT3

Filter EdgeICT4

Filter EdgeICT5

Capture0D

EN

TimerD

CK

+1

Capture1D

EN

Capture2
D

EN

Capture3D

EN

Capture4D

EN

Capture5D

EN

CAPTURE 0

CAPTURE 1

CAPTURE 2

CAPTURE 3

CAPTURE 4

CAPTURE 5

Compare0

Compare1

=
COMPARE 0

=
COMPARE 1

CAPTURE_TIMER

TCLK ScalerSystem Clock

T Q
CTOUT0

T Q
CTOUT1
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27.0 TACH

27.1 Introduction

This block monitors TACH output signals (or locked rotor signals) from various types of fans, and determines their
speed.

27.2 References

No references have been cited for this feature.

27.3 Terminology

There is no terminology defined for this section.

27.4 Interface

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

27.5 Signal Description

27.6 Host Interface

The registers defined for the TACH are accessible by the various hosts as indicated in Section 27.11, "EC Registers".

FIGURE 27-1: I/O DIAGRAM OF BLOCK

TABLE 27-1: SIGNAL DESCRIPTION

Name Direction Description

TACH INPUT Input Tachometer signal from TACHx Pin.

 

Signal Description

TACH

Interrupts

Power, Clocks and Reset

Host Interface
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33.9 Implementation

In addition to the registers described in Section 33.10, "EC Registers", the PWM is implemented using a number of com-
ponents that are interconnected differently when configured for breathing operation and when configured for blink-
ing/PWM operation. 

33.9.1 BREATHING CONFIGURATION

The PSIZE parameter can configure the PWM to one of three modes: 8-bit, 7-bit and 6-bit. The PERIOD CTR counts
ticks of its input clock. In 8-bit mode, it counts from 0 to 255 (that is, 256 steps), then repeats continuously. In this mode,
a full cycle takes 7.8ms (128Hz). In 7-bit mode it counts from 0 to 127 (128 steps), and a full cycle takes 3.9ms (256Hz).
In 6-bit mode it counts from 0 to 63 (64 steps) and a full cycle takes 1.95ms (512Hz).

The output of the LED circuit is asserted whenever the PERIOD CTR is less than the contents of the DUTY CYCLE
register. The appearance of breathing is created by modifying the contents of the DUTY CYCLE register in a continuous
manner. When the LED control is off the internal counters and registers are all reset to 0 (i.e. after a write setting the
RESET bit in the LED Configuration Register Register.) Once enabled, the DUTY CYCLE register is increased by an
amount determined by the LED_STEP register and at a rate determined by the DELAY counter. Once the duty cycle
reaches its maximum value (determined by the field MAX), the duty cycle is held constant for a period determined by
the field HD. Once the hold time is complete, the DUTY CYCLE register is decreased, again by an amount determined
by the LED_STEP register and at a rate determined by the DELAY counter. When the duty cycle then falls at or below
the minimum value (determined by the field MIN), the duty cycle is held constant for a period determined by the field
HD. Once the hold time is complete, the cycle repeats, with the duty cycle oscillating between MIN and MAX.

The rising and falling ramp times as shown in Figure 33-2, "Breathing LED Example" can be either symmetric or asym-
metric depending on the setting of the SYMMETRY bit in the LED Configuration Register Register. In Symmetric mode
the rising and falling ramp rates have mirror symmetry; both rising and falling ramp rates use the same (all) 8 segments
fields in each of the following registers (see Table 33-6): the LED Update Stepsize Register register and the LED Update
Interval Register register. In Asymmetric mode the rising ramp rate uses 4 of the 8 segments fields and the falling ramp
rate uses the remaining 4 of the 8 segments fields (see Table 33-6). 

The parameters MIN, MAX, HD, LD and the 8 fields in LED_STEP and LED_INT determine the brightness range of the
LED and the rate at which its brightness changes. See the descriptions of the fields in Section 33.10, "EC Registers",
as well as the examples in Section 33.9.3, "Breathing Examples" for information on how to set these fields.

TABLE 33-6:  SYMMETRIC BREATHING MODE REGISTER USAGE

Rising/ Falling 
Ramp Times

in Figure 33-3, 
"Clipping Example"

Duty Cycle Segment Index Symmetric Mode Register Fields Utilized

X 000xxxxxb 000b STEP[0]/INT[0] Bits[3:0]

X 001xxxxxb 001b STEP[1]/INT[1] Bits[7:4]

X 010xxxxxb 010b STEP[2]/INT[2] Bits[11:8]

X 011xxxxxb 011b STEP[3]/INT[3] Bits[15:12]

X 100xxxxxb 100b STEP[4]/INT[4] Bits[19:16]

X 101xxxxxb 101b STEP[5]/INT[5] Bits[23:20]

X 110xxxxxb 110b STEP[6]/INT[6] Bits[27:24]

X 111xxxxxb 111b STEP[7]/INT[7] Bits[31:28]

Note: In Symmetric Mode the Segment_Index[2:0] = Duty Cycle Bits[7:5]

TABLE 33-7:  ASYMMETRIC BREATHING MODE REGISTER USAGE

Rising/ Falling 
Ramp Times

in Figure 33-3, 
"Clipping Example"

Duty Cycle Segment Index Asymmetric Mode Register Fields Utilized

Rising 00xxxxxxb 000b STEP[0]/INT[0] Bits[3:0]

Rising 01xxxxxxb 001b STEP[1]/INT[1] Bits[7:4]

Rising 10xxxxxxb 010b STEP[2]/INT[2] Bits[11:8]
DS00002206D-page 474   2016-2018 Microchip Technology Inc.
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2, 3: Modify the duty cycle by 2

0, 1: Modify the duty cycle by 1

In 6-bit mode, the two least significant bits of the 4-bit field is ignored, so each field represents 4 possible duty cycle
modifications, from 1 to 4 as the duty cycle is modified between 0 and 63:

12, 13, 14, 15: Modify the duty cycle by 4

8, 9, 10, 11: Modify the duty cycle by 3

4, 5, 6, 7: Modify the duty cycle by 2

0, 1, 2, 3: Modify the duty cycle by 1

33.10.5 LED UPDATE INTERVAL REGISTER

This register has eight segment fields which provide the number of PWM periods between updates to current duty cycle.
Segment field selection is decoded based on the segment index. The segment index equation utilized depends on the
SYMMETRY bit in the LED Configuration Register Register)

• In Symmetric Mode the Segment_Index[2:0] = Duty Cycle Bits[7:5]

• In Asymmetric Mode the Segment_Index[2:0] is the bit concatenation of following: Segment_Index[2] = (FALLING 
RAMP TIME in Figure 36-3, "Clipping Example") and Segment_Index[1:0] = Duty Cycle Bits[7:6].

This register may be written at any time. Values written into the register are held in an holding register, which is trans-
ferred into the actual register at the end of a PWM period if the Enable Update bit in the LED Configuration register is
set to 1. Reads of this register return the current contents and not the value of the holding register.

Offset 0Ch

Bits Description Type Default
Reset 
Event

31:28 UPDATE_STEP7

Amount the current duty cycle is adjusted at the end of every PWM 
period when the segment index is equal to 111.

R/W 0h RESET_
SYS

27:24 UPDATE_STEP6

Amount the current duty cycle is adjusted at the end of every PWM 
period when the segment index is equal to 110.

R/W 0h RESET_
SYS

23:20 UPDATE_STEP5

Amount the current duty cycle is adjusted at the end of every PWM 
period when the segment index is equal to 101

R/W 0h RESET_
SYS

19:16 UPDATE_STEP4

Amount the current duty cycle is adjusted at the end of every PWM 
period when the segment index is equal to 100.

R/W 0h RESET_
SYS

15:12 UPDATE_STEP3

Amount the current duty cycle is adjusted at the end of every PWM 
period when the segment index is equal to 011.

R/W 0h RESET_
SYS

11:8 UPDATE_STEP2

Amount the current duty cycle is adjusted at the end of every PWM 
period when the segment index is equal to 010.

R/W 0h RESET_
SYS

7:4 UPDATE_STEP1

Amount the current duty cycle is adjusted at the end of every PWM 
period when the segment index is equal to 001.

R/W 0h RESET_
SYS

3:0 UPDATE_STEP0

Amount the current duty cycle is adjusted at the end of every PWM 
period when the segment index is equal to 000.

R/W 0h RESET_
SYS
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35.6 Host Interface

The registers defined for the Keyboard Scan Interface are accessible by the various hosts as indicated in Section 35.11,
"EC Registers".

35.7 Power, Clocks and Reset

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

35.7.1 POWER DOMAINS

35.7.2 CLOCK INPUTS

35.7.3 RESETS

35.8 Interrupts

This section defines the Interrupt Sources generated from this block. 

35.9 Low Power Modes

The Keyboard Scan Interface automatically enters a low power mode whenever it is not actively scanning the keyboard
matrix. The block is also placed in a low-power state when it is disabled by the KSEN bit. When the interface is in a low-
power mode it will not prevent the chip from entering a sleep state. When the interface is active it will inhibit the chip
sleep state until the interface has re-entered its low power mode.

Name Description

VTR The logic and registers implemented in this block are powered by this 
power well.

Name Description

48MHz This is the clock source for Keyboard Scan Interface logic.

Name Description

RESET_SYS This signal resets all the registers and logic in this block to their default 
state.

Source Description

KSC_INT Interrupt request to the Interrupt Aggregator.

KSC_INT_WAKE Wake-up request to the Interrupt Aggregator’s wake-up interface.
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37.12.1 SPI ENABLE REGISTER 

37.12.2 SPI CONTROL REGISTER 

Offset 00h

Bits Description Type Default
Reset 
Event

31:1 Reserved R - -

0 ENABLE

1=Enabled. The device is fully operational
0=Disabled. Clocks are gated to conserve power and the SPDOUT

and SPI_CLK signals are set to their inactive state

R/W 0h RESET_
SYS

Offset 04h

Bits Description Type Default
Reset 
Event

31:7 Reserved R - -

6 CE

SPI Chip Select Enable.

1=SPI_CS# output signal is asserted, i.e., driven to logic ‘0’
0=SPI_CS# output signal is deasserted, i.e., driven to logic ‘1’

R/W 0h RESET_
SYS

5 AUTO_READ

Auto Read Enable. 
1=A read of the SPI RX_DATA Register will clear both the RXBF sta-

tus bit and the TXBE status bit
0=A read of the SPI RX_DATA Register will clear the RXBF status bit.

The TXBE status bit will not be modified

R/W 0h RESET_
SYS

4 SOFT_RESET

Soft Reset is a self-clearing bit. Writing zero to this bit has no effect. 
Writing a one to this bit resets the entire SPI Interface, including all 
counters and registers back to their initial state.

R/W 0h RESET_
SYS

3:2 SPDIN_SELECT

The SPDIN Select which SPI input signals are enabled when the 
BIOEN bit is configured as an input.

1xb=SPDIN1 and SPDIN2. Select this option for Dual Mode
01b=SPDIN2 only. Select this option for Half Duplex
00b=SPDIN1 only. Select this option for Full Duplex

R/W 0h RESET_
SYS
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10: VTR_ANALOG and VTR_REG may ramp in either order. There is no limit on the time between the ramp of
one rail and the ramp of the other.

11: VBAT must rise no later than VTR_ANALOG and VTR_REG. This relationship is ensured by the recom-
mended battery circuit.

12: VTR_ANALOG and VTR_PLL must be connected to the same 3.3V power source.

13: The JTAG_STRAP pin is powered by VTR1 and is sampled on the assertion of the first RESET_EC event
following a RESET_VTR. Subsequent EC resets will not sample the JTAG_STRAP pin. VTR1 must be pow-
ered prior to the deassertion of RESET_EC. 

14: The SHD_CS# pin, which is powered by VTR2, must be powered before the Boot ROM samples this pin.

15: If booting over eSPI, the EC boot ROM code monitors GPIO227/SHD_IO2, which is a VTR2 signal, to deter-
mine that VTR3 is active. The maximum time is the time after which the code abandons the boot.

16: In non-eSPI applications, where VTR3 may be either 1.8V or 3.3V, software must program the GPIO Bank
Power register for VTR3 pins before any of the VTR3 powered pins are used.

17: minimum operating threshold values for Power Rails are defined in Table 50-1, “Power Supply Operating
Conditions,” on page 603.

t3 VTR_ANALOG and VTR_REG are 
both above minimum operating 
thresholds to VTR1 above mini-
mum operating threshold.
VTR1 at1.8V(nom) or 3.3V(nom)

0 1 ms 13, 17

t4 VTR_ANALOG and VTR_REG are 
both above minimum operating 
thresholds to VTR2 above mini-
mum operating threshold.
VTR2 at1.8V(nom) or 3.3V(nom)

0 1 ms 14, 17

t5b FOR ESPI BOOT 
(VTR3=1.8V)

VTR_ANALOG and VTR_REG are 
both above minimum operating 
thresholds to VTR3 above mini-
mum operating threshold.

0 30 sec 15, 17

FOR NON-ESPI BOOT
(VTR3 = 1.8V or 3.3V)

VTR_ANALOG and VTR_REG are 
both above minimum operating 
thresholds to VTR3 above mini-
mum operating threshold.

0 ms 16, 17

TABLE 51-3: POWER SEQUENCING PARAMETERS (CONTINUED)

Symbol Parameter Min Typ Max Units Notes
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51.4 RESETI# Timing

FIGURE 51-5: RESETI# TIMING

TABLE 51-4: RESETI# TIMING PARAMETERS

Symbol Parameter
Limits

Units Comments
MIN MAX

tF RESETI# Fall time 0 1 ms

tR RESETI# Rise time 0 1 ms

tRESET Minimum Reset Time 1 s Note 1

Note 1: The RESETI# input pin can tolerate glitches of no more than 50ns.

tRtF tRESET

0.8V

VTR
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51.17 PWM Timing

FIGURE 51-22: PWM OUTPUT TIMING

TABLE 51-20: PWM TIMING PARAMETERS

Name Description MIN TYP MAX Units

t1 Period 42ns 23.3sec

tf Frequency 0.04Hz 24MHz

t2 High Time 0 11.65 sec

t3 Low Time 0 11.65 sec

td Duty cycle 0 100 %

 

t3
t1

t2
PWMx 
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FIGURE 51-33: INTERFACE TIMING, FULL DUPLEX MODE (TCLKPH = 0, RCLKPH = 0)

.

In this mode, data is available immediately when a device is selected and is sampled on the first and following odd
SPCLK edges by the master and slave.

FIGURE 51-34: SPI INTERFACE TIMING, FULL DUPLEX MODE (TCLKPH = 1, RCLKPH = 0)

.

In this mode, the master requires an initial SPCLK edge before data is available. The data from slave is available imme-
diately when the slave device is selected. The.data is sampled on the first and following odd edges by the master. The
data is sampled on the second and following even SPCLK edges by the slave.

SPCLK (CLKPOL = 0)

SPCLK  (CLKPOL = 1)

SPDIN 
(RCLKPH = 0)

SPDOUT
(TCLKPH = 0)

CS (GPIO)

LAST  DATA BIT  SAMPLED BY  
MASTER AND SLAVE

FIRST DATA BIT  SAMPLED BY 
MASTER AND SLAVE

SPCLK (CLKPOL = 0)

SPCLK  (CLKPOL = 1)

SPDOUT 
(TCLKPH = 1)

SPDIN
(RCLKPH = 0)

CS (GPIO)

FIRST  DATA BIT SAMPLED BY  
SLAVE

LAST  DATA BIT SAMPLED BY  
SLAVE

FIRST  DATA BIT SAMPLED BY  
MASTER

LAST  DATA BIT  SAMPLED BY  
MASTER
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