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Revision History

Revision
Number

Description

Revision Date

1.0

Initial release.

October 2013

1.5

Chapter 2, “Physical Interfaces”
e Updated the table details of the GPIO Signals for GPIO_S0_SC[046], GPIO_S0_SC[047],
GPIO_S0_SC[048], GPIO_S5[15], GPIO_S5[16], GPIO_S5[17].

Chapter 5, “Integrated Clock”

e Added table note (SoC Clock Outputs) that Intel recommends 25 MHz. 19.2 MHz is not
validated.

Chapter 6, "Power Management”
e De-featured C6IS for all SKUs.

e Updated the table details of the SoC Sx-States to SLPT_S*# for PMC_PLTRST# from 0 or
1 to High or Low to match platform understanding.

e Remove VCC and VNN from Bay Trail-M/D SoC Power Rail DC Specs & Max Current table.

Chapter 7, “Power Up and Reset Sequence”
e Updated the figure and notes of the SO to S3 to S4/S5 (Power Down) Sequence.

e Updated the table of the S4/S5 to SO (Power Up) Sequence for t3 parameter from 100
max to 95 min (no max).

Chapter 9, “Electrical Specifications”
e Updated the table details of the 25 MHz Platform Clock AC Specification.

Chapter 11, “Processor Core”
e Updated 11.1 note on Thermal management support.

Chapter 12, "System Memory Controller”
e Updated 12.2.2 table title and details for “Supported DDR3L Memory Size Per Rank” and
“Supported DDR3L SO-DIMM Size".

Chapter 16, “Storage Control Cluster (eMMC, SDIO, SD Card)”
e Updated the supported SDIO/SD card bandwidth is up to 400Mbits per seconds.

Chapter 18, “USB Host Controller Interfaces (xHCI, EHCI)”
e Added figure note of the xHCI and EHCI Port Mapping.
e Updated USB configuration register to correctly reflect the power well.

Chapter 22 “Intel® Trusted Execution Engine (TXE)”
e Updated chapter title to Intel® Platform Trust Technology (PTT).
Chapter 29, “Platform Controller Unit (PCU) Overview”

e Added a note to Platform Clock Support section that Intel recommends 25 MHz as 19.2
MHz is not validated.

December 2013

2.0

Chapter 7, “Power Up and Reset Sequence”
e Updated the 7.2.2 note 4
e OK to swap V1P0OA and V1P8A
e Measurement point for timing is 90% (10% on power down)

Chapter 9, “Electrical Specifications”
e Added S3 power spec per measurements
e Added generic clock jitter specs

February 2014

October 2018
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Revision A .
Description Revision Date
Number
2.5 Chapter 2, “Physical Interfaces” April 2014

e Updated 2.28 RTC_VCC detail

Chapter 7, “Power Up and Reset Sequence”
e Updated the 7.2.2 note 7
e Updated the 7.3.1 note 6 and note 7
e Measurement point for timing is 90% (10% on power down)

Chapter 9, “Electrical Specifications”
e Added 9.5.18 GPIO VIH max and VIL min
e Added 9.5.19 I2C VIH max and VIL min

3.0 Chapter 2, “Physical Interfaces” July 2014
e Updated RTC_VCC detail

Chapter 7, “Power Up and Reset Sequence”
e Updated slew rate to 10ms.
e Measurement point for timing is 10% on power down

Chapter 9, “Electrical Specifications”
e Added 9.5.18 GPIO VIH max and VIL min
e Added 9.5.19 I12C VIH max and VIL min

Chapter 11, “Processor Core”
¢ Removed support on C1E and C6C

Chapter 14, “Graphics, Video and Display”
e Updated 14.10.11 MSR (MSR_READ) offset to 180000h

Chapter 16, “Storage Control Cluster (eMMC, SDIO, SD Card)”
e Updated the Preset value feature to not PoR.
e Updated SDIO support SDR12/25.

Chapter 22 “Intel® Trusted Execution Engine (TXE)”
o Updated name of chapter to “Intel® Trusted Execution Engine (TXE)”".

e Clarified use of descriptor mode and other requirements for the boot SPI.
e Added registers for Intel® TXE.
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Revision - .
Description Revision Date
Number
3.5 Chapter 2, “Physical Interfaces” September 2014

e Changed Figure 3 USB_ULPI_REFCLK to output

Chapter 5, “Integrated Clock”
e Updated the MCSI clock to 80-500 MHz

Chapter 7, “Power Up and Reset Sequence”
e Updated Table 58, max tolerance time, to 2000us - to avoid in rush current
e removed PMC_SUSPWRDNACK from figure 13
e updated PMC_SUSPWRDNACK in figure 14

Chapter 9, “Electrical Specifications”
e Added SPI NOR AC Spec
e Updated GPIO Vih/Vil min and max
e changed the I2S max clock frequency to 12.288 MHz
Chapter 11, “Processor Core”
e Added Note: “"L1 has parity protection and L2 has an ECC Protection.”

Chapter 12, "System Memory Controller”
e Removed DECCSTAT OFFSET 61h register

Chapter 13, “SoC Transaction Router”
e Updated register TRR - OFFSET B1h
Chapter 22 “Intel® Trusted Execution Engine (TXE)”
e updated the SSP to support 24 bits data sample sizes

Chapter 29, “Platform Controller Unit (PCU) Overview”
e De-Featured Top Swap Mechanism
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Revision — .
Number Description Revision Date
3.6 Chapter 1, “Introduction” January 2015

e Changed Figure 1, "SoC Block Diagram” on page 34
e Changed Chapter 1, “Terminology”

e Changed Chapter 1, “Display Controller”

e Changed Chapter 1, “Graphics and Media Engine”

e Changed Chapter 1, "SKU List”

Chapter 2, “Physical Interfaces”
e Changed Figure 3, “Signals (2 of 2)” on page 43
e Changed Chapter 2, “Pin States Through Reset”
e Changed Table 9, "USB 2.0 Device Interface Signals” on page 49
e Changed Table 13, “Digital Display Interface Signals” on page 51
e Changed Chapter 2, "PCU - iLB - Low Pin Count (LPC) Bridge Interface Signals”
e Changed Table 24, “PCU - Serial Peripheral Interface (SPI) Signals” on page 58
e Changed Table 30, “Power and Ground Pins” on page 66

Chapter 5, “Integrated Clock” ”
« Updated Table 48, “SoC Clock Outputs” on page 88

Chapter 6, “Power Management”
e Updated Table 50, “General Power States for System” on page 92
e Changed Chapter 6, “Package C-States”

Chapter 7, “Power Up and Reset Sequence”

e Updated Chapter 7, "G3 to S0”
Updated Table 63, "S3/S4/S5 to SO Cause of Wake Events” on page 111
Updated Chapter 7, “S0 to S3 and S4/S5/G3 Sequence”
Updated Chapter 7, “S0 to S3 to S4/S5 (Power Down) Sequence without S0ix”
Updated Table 63, "S3/S4/S5 to SO Cause of Wake Events” on page 111
Updated Chapter 7, “Reset Behavior”

Chapter 8, "Thermal Management”
e Updated Chapter 8, “Thermal Management”

Chapter 9, “Electrical Specifications”
° Updated Table 66, “Intel Atom® Processor E3800 Product Family Thermal Specifications” on page 118

Updated Table 68, “Power Rail DC Specs and Max Current” on page 120

Updated Table 69, "VCC and VNN Currents” on page 122

Updated Table 75, "WGA_DDCCLK, VGA_DDCDATA Signal DC Specification” on page 133

Updated Table 79, “"DDI DDC Signal DC Specification (DDI[1:0]_DDCDATA,

DDI[1:0]_DDCCLK)"” on page 135

e Updated Table 83, “PCI Express* DC Clock Request Input Signal Characteristics” on
page 137

e Updated Table 86, "SD Card DC Specification” on page 138

e Updated Table 87, "eMMC 4.5 Signal DC Electrical Specifications” on page 139

e Updated Table 88, “TAP Signal Group DC Specification (TAP_TCK, TAP_TRSRT#,
TAP_TMS, TAP_TDI)” on page 140

e Updated Table 89, “TAP Signal Group DC Specification (TAP_TDO)” on page 140

e Updated Table 90, “TAP Signal Group DC Specification (TAP_PRDY#, TAP_PREQ#)"” on
page 141

e Updated Table 97, “Power Management 1.8V Suspend Well Signal Group DC
Specification” on page 148

e Updated Table 100, “iLB RTC Well DC Specification (ILB_RTC_TEST#)"” on page 149

e Added Table 105, “"GPIO 3.3V Suspend Well Signal Group DC Specification
(GPIO_S5[43:0])” on page 151

e Updated Table 106, “"GPIO 1.8V Core Well Signal Group DC Specification
(GPIO_S0_SC[101:0])” on page 152

e Updated Table 107, “"GPIO 1.8V Suspend Well Signal Group DC Specification
(GPIO_S5[43:0])” on page 152

e Updated Table 108, “IZC Signal Electrical Specifications” on page 153
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Revision I .
Number Description Revision Date
3.6 e Updated Table 140, "PCU - SPI NOR AC Specification” on page 197 January 2015

e Updated Table 140, "PCU - SPI NOR AC Specification” on page 197

Chapter 12, "System Memory Controller”
e Updated Chapter 12, “"Features”

Chapter 14, “Graphics, Video and Display”
e Updated Chapter 14, “Features”
e Updated Chapter 14, “Video Engine”

e Updated Table 170, “Hardware Accelerated Video Decode Codec Support” on page 423

Chapter 15, “MIPI-Camera Serial Interface (CSI) and ISP”
e Updated Chapter 15, “Features”

Updated Table 178, “Imaging Capabilities” on page 1048

Chapter 16, “Storage Control Cluster (eMMC, SDIO, SD Card)”
¢ Updated Chapter 16, "SDIO/SD Card Interface Features”

Chapter 21, “Low Power Engine (LPE) for Audio (125)"
e Updated Chapter 21, “External Timer”
e Updated Table 227, “Clock Frequencies” on page 2817

Chapter 30, “PCU - Power Management Controller (PMC)"”
¢ Updated Table 292, “Transitions Due to Power Button” on page 4348
e Updated Chapter 30, "PMC_RSTBTN# Signal”
e UpdatedTable 293, “System Power Planes” on page 4349
e Updated Table 294, “Causes of SMI and SCI” on page 4352

Chapter 31, “PCU - Serial Peripheral Interface (SPI)”
e Updated Chapter 31, “Descriptor Mode”

Chapter 32, "PCU - Universal Asynchronous Receiver/Transmitter (UART)”
e Updated Chapter 32, "UART Enable/Disable”

Chapter 33, "PCU - System Management Bus (SMBus)”
¢ Added Chapter 33, “"SPD Write Disable”

Chapter 34, “PCU - Intel® Legacy Block (iLB) Overview”
e Updated Chapter 34, "Non-Maskable Interrupt”
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Revision Description Revision Date
Number
3.7 Chapter 1 April 2015

e Remove eSATA capable from Section 1.2.8
Chapter 7.2.1
e Updated Table 60
e Updated Table 61
Chapter 9.3
e Updated Table 68, Added AC Voltage Tolerance for Platform Rail
Chapter 9.6.1
e Removed Figure 19, Crystal Clock Timing
e Removed Table 106, Crystal Clock Timings
Chapter 9.5.8
e Updated Table 91
Chapter Note:
e Updated Table 140
e Added Figure 68
Chapter 9.6.19
e Updated Table 142
e Updated Figure 69
Chapter 19.6.87
e Added Note to Bit Range 31
Section 23.6
¢ Removed Note from Bit Range 28
Chapter 39
e Added a note to Chapter 39, "Memory Mapped Use”
e Updated Section 39.8.299

— Removed the VLV_GPIO_configuration_primer_presentation

— Removed cross reverences from Bit Rages 30:24, 22:16, 14:8, and 6:0
e Updated Section 39.8.300

— Removed cross reverences from Bit Rages 30:24, 22:16, 14:8, and 6:0
e Updated Section 39.8.301

— Removed cross reverences from Bit Rages 30:24, 22:16, 14:8, and 6:0
e Updated Section 39.8.302

— Removed cross reverences from Bit Rages 30:24, 22:16, 14:8, and 6:0
e Updated Section 39.10.143

— Removed the VLV2_GPIO_configuration_primer_presentation

— Removed cross reverences from Bit Rages 30:24, 22:16, 14:8, and 6:0

e Updated Section 39.10.144
« Removed cross reverences from Bit Rages 30:24, 22:16, 14:8, and 6:0
e Updated Section 39.10.145

— Removed cross reverences from Bit Rages 30:24, 22:16, 14:8, and 6:0
e Updated Section 39.10.146

— Removed cross reverences from Bit Rages 30:24, 22:16, 14:8, and 6:0
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Revision
Number

Description

Revision Date

3.8

Chapter 4

e Updated Table 42
Section 7.2.2

e Updated Note page 106, Delay timing changed from 2000 ps to 10 ms
Chapter 9.3

e Updated Table 68, Added AC Voltage Tolerance for Platform Rail

June 2015

3.9

Chapter 2.7
e Revised Table 29.
Chapter 4.2
e Added New Table 44
e Revised Table 45
Chapter 4.2.2.1
e Added Table 44
e Revised Table 45
Chapter 9.5.6
e Revised Table 99
e Revised Table 100 and added Note 3.
Chapter 9.5.18
e Revised Table 104 through Table 107
Chapter 9.6.4
e Revised Table 111
Chapter 9.6.10.1
e Revised Table 125
Chapter 12.3.9, DRFC (DRFC)—Offset 8h
e Revised Bit Range 14:12
Chapter 17
e Added Note 1
Chapter 26.2.3
e Revised last bullet
Chapter 26.2.3.3
e Master-Receiver and Slave-Transmitter paragraph revised.
Chapter 26.3.1 Revised Step 6 bullets

October 2015

October 2018
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Revision Description Revision Date
Number
4.0 Section 2.24 May 2016
e Updated Table 26
Section 2.27
e Revised Table 29
Section 7.3
e Revised Note for Figure 12
Section 9.3
e Revised Table 70
Section 9.6.4
e Revised Table 113
Section 13.4

e Revised Table 162

e Added Table 13.4.8, "CUNIT_MSG_CTRL_REG_EXT—Offset D8h"” on page 349
Section 16

e Added Second Note

Section 30.1

e Revised Table 292

Section 30.7.15 Revised TCO Timer reload value
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Revision Description Revision Date
Number
4.1 Section 1.2.1 July 2016

e Updated Chapter 11 cross reference
Section 1.2.2

e Updated Chapter 12 cross reference
Section 1.2.3

e Updated Chapter 14 cross reference
Section 1.2.4

e Updated Chapter 14 cross reference
Section 1.2.5

e Updated Chapter 15 cross reference
Section 1.2.6

e Updated Chapter 6 cross reference
Section 1.2.7

e Updated Chapter 15 cross reference
Section 1.2.8

e Updated Chapter 17 cross reference
Section 1.2.9

e Updated Chapter 18 cross reference
Section 1.2.10

e Updated Chapter 18 cross reference
Section 1.2.11

e Updated Chapter 19 cross reference
Section 1.2.12.1

e Updated Chapter 21 cross reference
Section 1.2.12.2

e Updated Chapter 20 cross reference
Section 1.2.13

e Updated Chapter 16 cross reference
Section 1.2.14

e Updated Chapter 22 cross reference
Section 1.2.15

e Updated Chapter 24 cross reference
Section 1.2.16

e Updated Chapter 29 cross reference
Section 1.2.17

e Updated Chapter 10 cross reference
Section 6.1

e Revised second bullet statement and added new bullet

Section 6.3.4.3

e Added new bullet

Section 6.3.5

¢ Revised first paragraph

e Added new and updated Table Notes

e Removed Figure 11. Package C-state Entry and Exit

Section 6.3.5.2, Package C1 removed
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FI{\leuerstI):I: Description Revision Date
4.1 Section 6.3.5.3 July 2016
Cont. e Revised bullet
Section 6.3.5.3, Package C7 State added
4.2 Section 2.24 December 2016
e Updated Table 26
Section 7.3.1

e Updated Section 63

Section 12.2.1

e Updated Section 157

Revised Section 26.7.1,"I2C Control Register (IC_CON)—Offset Oh”
Revised Section 26.9.2, “12C Target Address Register (IC_TAR)—Offset 4h”

Revised Section 27.6.3, “Interrupt Identification Register and FIFO Control
Register. (IIR_FCR)—Offset 8h”

Section 30.1
e Updated Table 290
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e Updated Table 12
e Updated Table 61
Section 9.6.10.1
e Updated Table 127
Removed Chapter “PCU - SPI AC Specification”
Removed Figure “SPI AC Timing”
Section 17.1
e Updated Table 192
Section 18.9
e Updated Section 215

e Added Section 18.9.24,"USB Test Per Port Register 1
(USB2_TEST_PERPORT_REG1_LANEO/1/2/3) - Offset 4113h/4213h/4313h/
4413h"

e Added Section 18.9.25,"Per Port RCOMP High Speed Pull down Register
(PER_PORT_RCOMP_HS_PULLDOWN_REGISTER_LANEO/1/2/3) - Offset
4123h/4223h/4323h/4423h"

e Added Section 18.9.26,"USB Per Port (USB2_PER_PORT_2_LANEO0/1/2/3) -
Offset 4126h/4226h/4326h/4426h"

Section 26.7.2

e Updated table
Section 27.2.2

e Updated Table 280
Revised Section 34.2.1
Revised Section 35.2.2
Revised Section 35.3.2.2
Section 35.6

e Updated Table 325

e Added Section 35.6.25,"Manufacturer ID (PCIE_REG_MANUFACTURER_ID) -
Offset F8h”

Section 39.10.91
e Added Notes

Revision Description Revision Date
Number
4.3 Section 4.1.2 October 2018
e Updated Table 42
Section 7.3.1

October 2018
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1 Introduction

The Intel Atom ® Processor E3800 Product Family is the Intel Architecture (IA) SoC that
integrates the next generation Intel® processor core, Graphics, Memory Controller, and
I/0 interfaces into a single system-on-chip solution.

The figures below show the system level block diagram of the SoC. Refer to the
subsequent chapters for detailed information on the functionality of the different
interface blocks.

Notes: Throughout this document Intel Atom ® Processor E3800 Product Family is referred to
as the SoC or Processor.

This document details features of the silicon only. For platform support and software,
contact your Intel representative.

Intel Atom ® Processor E3800 Product Family
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Figure 1. SoC Block Diagram

10

OOE Intel® OOE Intel® OOE Intel® OOE Intel®

|
o

Cammm | Fa@nsaction
10 —m o [Ntegrated Clock 0

10 HD Audio e

o

Memory
Controller

i

APIC

8259
-+
— 5 = HPET
— D
i > |9 sose
(@) —
o UL
—EiN Y -
4 — e | [T o
o 7 — S o P -
O E
o
AT
- 44m_
G -
- — EmECS
m 2
R S| 1720 (F5/75) SR
-]
@5 3.0(55) AN
5 0
o R — LINRICEES — -

Intel Atom ® Processor E3800 Product Family
Datasheet October 2018
34 Document Number: 538136, Rev. 4.3



Introduction

1.1 Terminology
Term Description

ACPI Advanced Configuration and Power Interface

Cold Reset | A Host reset with Power Cycle. See Table 135

CRT Cathode Ray Tube

CRU Clock Reset Unit

DP Display Port

DTS Digital Thermal Sensor

EMI Electro Magnetic Interference

eDP embedded Display Port

HDMI High Definition Multimedia Interface. HDMI supports standard, enhanced, or high-
definition video, plus multi-channel digital audio on a single cable. HDMI transmits
all Advanced Television Systems Committee (ATSC) HDTV standards and supports
8-channel digital audio, with bandwidth to spare for future requirements and
enhancements (additional details available at http://www.hdmi.org/).

IGD Internal Graphics Unit

Intel® TXE | Intel® Trusted Execution Engine

LCD Liquid Crystal Display

LPE Low Power Engine

MIPI CSI MIPI Camera Interface Specification

MPEG Moving Picture Experts Group

MSI Message Signaled Interrupt. MSI is a transaction initiated outside the host,
conveying interrupt information to the receiving agent through the same path that
normally carries read and write commands.

MSR Model Specific Register, as the name implies, is model-specific and may change
from processor model number (n) to processor model number (n+1). An MSR is
accessed by setting ECX to the register number and executing either the RDMSR
or WRMSR instruction. The RDMSR instruction will place the 64 bits of the MSR in
the EDX: EAX register pair. The WRMSR writes the contents of the EDX: EAX
register pair into the MSR.

PCle* PCI Express* (PClIe*) is a high-speed serial interface. The PCle* configuration is
software-compatible with the existing PCI specifications.

PWM Pulse Width Modulation

Rank A unit of DRAM corresponding to the set of SDRAM devices that are accessed in
parallel for a given transaction. For a 64-bit wide data bus using 8-bit (x8) wide
SDRAM devices, a rank would be eight devices. Multiple ranks can be added to
increase capacity without widening the data bus, at the cost of additional electrical
loading.

SCI System Control Interrupt. SCI is used in the ACPI protocol.

SDRAM Synchronous Dynamic Random Access Memory

SERR System Error. SERR is an indication that an unrecoverable error has occurred on
an I/O bus.

October 2018
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Term Description

SMI System Management Interrupt is used to indicate any of several system conditions

(such as thermal sensor events, throttling activated, access to System
Management RAM, chassis open, or other system state related activity).

SIO Serial I/0

TMDS Transition-Minimized Differential Signaling. TMDS is a serial signaling interface

used in DVI and HDMI to send visual data to a display. TMDS is based on low-
voltage differential signaling with 8/10b encoding for DC balancing.

VCO Voltage Controlled Oscillator
Warm Host Reset without Power Cycle. See Table 134
Reset

1.2 Feature Overview

All features subject to software availability.

1.2.1 Processor Core

See Chapter 11, “Processor Core” for more details.

Up to four IA-compatible low power Intel® processor cores

— One thread per core

Two-wide instruction decode, out of order execution

On-die, 32 KB 8-way L1 instruction cache and 24 KB 6-way L1 data cache per core
On-die, 1 MB, 16-way L2 cache, shared per two cores

L1 has parity protection and L2 has ECC protection

36-bit physical address, 48-bit linear address size support

Supported C-states: C0, C1, C6

Supports Intel® Virtualization Technology (Intel® VT-x)

1.2.2 System Memory Controller

See Chapter 12, "System Memory Controller” for more details.

Supports up to two channels of DDR3L

64 bit data bus for each channel

ECC supported in single channel mode only

Supports x8 and x16 DDR3L SDRAM device data widths
Supports DDR3L with 1066 or 1333 MT/s data rates

— Total memory bandwidth supported is 8.5 GB/s (for 1066 MT/s single channel)
scalable to 21.3GB/s(for 1333 MT/s dual channel)

Supports different physical mappings of bank addresses to optimize performance

Intel Atom ® Processor E3800 Product Family
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e (Qut-of-order request processing to increase performance
® Aggressive power management to reduce power consumption

® Proactive page closing policies to close unused pages

1.2.3 Display Controller

See Chapter 14, “Graphics, Video and Display” for more details.
® Support 2 DDI ports to enable eDP 1.3, DP 1.1a, DVI, or HDMI 1.4a
® Support 2 panel power sequence for 2 eDP ports
® Support Audio on DP and HDMI

e Supports Intel® Display Power Saving Technology (DPST) 6.0, Panel Self Refresh
(PSR) and Display Refresh Rate Switching Technology (DRRS)

® Supports one VGA port

Note: These feature are not applicable to the E3805 SKU.

1.2.4 Graphics and Media Engine

See Chapter 14, “Graphics, Video and Display” for more details.
® Intel's 7th generation (Gen 7) graphics and media encode/decode engine
e VED video decoder in addition to Gen 7 Media decoder

® Supports DX*11, OpenGL 3.0 (OGL 3.0), OpenCL 1.2 (OCL 1.2), OpenGLES 2.0
(OGLES 2.0)

® GPU shader is capable of up to 8 gigaflops
® 4x anti-aliasing

® Full HW acceleration for decode of Up to 1080p@60fps and 3x 4kx2k @30fps
(H.264/IJPEG/MJPEG/MVC/MPEG-2 /WMV9/VC1)

® Full HW acceleration for encode of Up to 1080p@60fps and 1x 4kx2k @30fps
(H.264)

® Supports 2.0 Stereoscopic 3D Stretch
® Polyphase 8 tap scaling

e HD HQV
Note: These feature are not applicable to the E3805 SKU.
1.2.5 Image Signal Processor

See Chapter 15, "MIPI-Camera Serial Interface (CSI) and ISP” for more details.
® Support up to three MIPI CSI ports
® Support for up to 24MP sensors

Intel Atom ® Processor E3800 Product Family
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1.2.7

1.2.8

1.2.9

l n te l @ Introduction

® Supports Stereoscopic Video

Power Management

See Chapter 6, "Power Management” for more details.
® ACPI 5.0 support
® Processor states: C0-C6
® Display device states: DO, D3
® Graphics device states: DO, D3
e System sleep states: SO, S3, S4, S5

e Dynamic I/O power reductions (disabling sense amps on input buffers, tristating
output buffers)

e Active power-down of display links

® Downloadable power management firmware

PCI Express*

The SoC has four PCI Express* lanes and up to four PCI Express root ports, each
supporting the PCI Express Base specification Rev 2.0 at a maximum of 5 Gbit/s data
transfer rates.The root ports configurations are flexible and can be configured to be (4)
x1, (2) x2's, (1) x2 plus (2) x1's, and (1) x4.

See Chapter 15, "MIPI-Camera Serial Interface (CSI) and ISP” for more details.

SATA

See Chapter 17, “Serial ATA (SATA)"” for more details.
® Two (2) SATA Revision 2.0 ports
® | egacy IDE (including IRQ)/Native IDE/AHCI appearance to OS
® Partial/Slumber power management modes with wake

e Capable of 3 Gbit/s transfer rate

USB xHCI Controller

See Chapter 18, "USB Host Controller Interfaces (xHCI, EHCI)” for more details.
® Supports USB 3.0/2.0/1.1
o Implements xHCI software host controller interface
® One USB 3.0 Super Speed (SS) port
® Four ports multiplexed with EHCI controller that are High Speed/Full Speed (HS/FS)
e Two High Speed Inter Chip (HSIC) ports compliant with USB 2.0

Intel Atom ® Processor E3800 Product Family
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1.2.10

1.2.11

1.2.12

1.2.12.1

Note:

1.2.12.2

1.2.13

October 2018

USB 2.0 EHCI Controller

See Chapter 18, "USB Host Controller Interfaces (xHCI, EHCI)” for more details.
e Internal Rate Matching Hub to support USB 1.1 to 2.0 devices
® Four Ports multiplexed with xHCI controller

® Enhanced EHCI descriptor caching

USB 2.0 (ULPI) and 3.0 Device

See Chapter 19, "USB Device Controller Interfaces (3.0, ULPI)” for more details.
® Supports one USB 3.0 SS port with USB device compatibility
® Supports one ULPI port with HS/LS support

Audio Controllers

Low Power Engine (LPE) Audio

LPE is a complete audio solution based on an internal audio processing engine, which
includes three I2S output ports. See Chapter 21, “Low Power Engine (LPE) for Audio
(12S)” for more details.

LPE supports:
e 125 and DDI with dedicated DMA
e MP3, AAC, AC3/DD+, WMA9, PCM (WAV)

Codecs supported depend on software and may be different.

Intel® High Definition Audio (Intel® HD Audio)

See Chapter 20, “Intel® High Definition Audio” for more details.
® Four in + four out streams (Only 3 used)
® One stream for each DDI, available for HDMI and DP

® No wake on audio (modem) support

Storage Control Cluster (eMMC, SDIO, SD)

See Chapter 16, “Storage Control Cluster (eMMC, SDIO, SD Card)” for more details.
® Supports one SDIO 3.0 controller
® Supports one eMMC 4.5 controller

® Supports one SDXC controller

Intel Atom ® Processor E3800 Product Family
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1.2.16

1.2.17
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Intel® Trusted Execution Engine (Intel® TXE)
Intel® TXE is a security co-processor used to enable security features.
See Chapter 22, “Intel® Trusted Execution Engine (TXE)” for more details.

Security features include:
e Isolated execution environment for crypto operations (SKU-enabled)
® Supports secure boot - with customer programmable keys to secure code

The SoC requires TXE firmware in the PCU SPI flash image to function. Contact your
Intel® representative for details.

Serial I/0 (SIO)

See Chapter 24, “Serial 10 (SIO) Overview” for links to more information about each
interface.

e Controller for external devices via SPI, UART, I2C or PWM

® Each port is multiplexed with general purpose I/0 for configurations flexibility

® Supports up to 7 IZC, 2 HSUART, 2 PWM, 1 SPI interface

Platform Control Unit (PCU)

The platform controller unit is a collection of HW blocks, including SMBus, UART,
debug/boot SPI and Intel legacy block (iLB), that are critical to implement a Windows*
compatible platform. See Chapter 29, “Platform Controller Unit (PCU) Overview” for
links to more information about each interface.
Key PCU features include:

® SMBus Host controller - supports SMBus 2.0 specification

® Universal Asynchronous Receiver/Transmitter (UART) with COM1 interface

® A Serial Peripheral Interface (SPI) for Flash only - stores boot FW and system
configuration data

e Intel Legacy Block (iLB) supports legacy PC platform features

— RTC, Interrupts, Timers, General Purpose I/0s (GPIO) and Peripheral interface
(LPC for TPM) blocks.

Package

This SoC is packaged in a Flip-Chip Ball Grid Array (FCBGA) package with 1170 solder
balls with 0.593 mm (minimum) ball pitch. The package dimensions are 25mm x
27mm. See Chapter 10, “Ballout and Package Information” for more details.
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1.2.18

Table 1.

October 2018

SKU List

Intel Atom ® Processor E3800 Product Family SKUs

SKU PIG‘L’I‘:I‘:;Z‘:' CPU .(r",)v'; L:;ll:((;Mrj-lez))/ ((,Té) Nornzgll:/): )Burst (3$/Rs)
Premium E3845 4 10 500/1.91 | -40 to 110 542/ 792 1333
Hi E3827 2 8 500/1.75 | -40to 110 542 / 792 1333
Intermediate E3826 2 7 533/1.46 | -40to 110 533/ 667 1066
Mid E3825 2 6 533/1.33 | -40 to 110 533 / NA 1066
Entry E3815 1 5 533/1.46 | -40to 110 400 / NA 1066
Headless E3805 2 3 533/1.33 | -40to 110 NA 1066

Document Number: 538136, Rev. 4.3
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2 Physical Interfaces

Many interfaces contain physical pins. These groups of pins make up the physical
interfaces. Because of the large number of interfaces and the small size of the package,
Some interfaces share their pins with GPIOs, while others use dedicated physical pins.
This chapter summarizes the physical interfaces, including the diversity in GPIO
multiplexing options.

Figure 2. Signals (1 of 2)

DRAM[1:0]_DQ[63:0] 4—» DDI[1:0]_TXP/N[3:0]

DRAM[1:0]_DQSP/N[7:0] «——» :0]_AUXN
DRAM[1:0]_DM[7:0] :0]_AUXP
DRAM[1:0]_CS[2,0]# Direct :0]_DDCCLK
DRAM[1:0]_CKP/N[2,0] Display :0]_DDCDATA
DRAM[1:0]_CKE[2,0] Interface :0]_HPD
DRAM[1:0]_ODT[2,0] :0]_VDDEN
DRAM[1:0]_MA[15:00] D%‘:‘;Lcaae'r“:‘:r'y :0]_BKLTEN
DRAM[1:0]_RAS# Interface :0]_BKLTCTL
DRAM[1:0]_CAS#
DRAM[1:0]_WE# xgﬁfﬁ/s% BC
DRAM[1:0]_BS[2:0] VA VSYNG

DRAM[1:0]_DRAMRST#
DRAM_CORE_PWROK ———»
DRAM_VDD_S4_PWROK——
DRAM_VREF ——»|

<«— VGA_DDCDATA
-«——» VGA_DDCCLK

MCSI1_DP/N[3:0]—»
MCSI1_CLKP/N——»|
MCSI2_DP/N[0]——»
MCSI2_CLKP/N ——»
MCSI3_CLKP/N ——»|
MCSI_GPIO[11:00] <——»

JTAG/Debug

Port -
-«—TAP_TRST#

-«———TAP_PREQ#
TAP_PRDY#
PROCHOT# ——»

SVID_DATA «——» Processor
SVID_CLK Bowergihermal Intearated Clock REmmmCTECEEL
SVID_ALERT#——» S ICLK_OSCOUT

Continued in Figure Below
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Figure 3. Signals (2 of 2)

Continued in Figure Above

HDA_SDO ——»|
HDA_SDI[1:0] ——»
HDA_SYNC——»
HDA_CLK ——»|
HDA_RST# ——m

Speaker ILB_8254_SPKR

«—» ILB_LPC_AD[3:0]
ILB_LPC_FRAME#
ILB_LPC_CLK[1:0]
«—» ILB_LPC_CLKRUN#

-«——» [ B_| PC_SERIRQ
LPE_I2S2_DATAIN ——»

LPE_I2S2_DATAOUT 128
LPE_I2S2_FRM (LPE Audio)
LPE_I2S2_CLK——»

-«—ILB_RTC_RST#
«——ILB_RTC_TEST#
ILB_RTC_EXTPAD
<«—ILB_RTC_X1
ILB_RTC_X2

(a11) Adeba

SIO_I2C[6:0]_CLK w—»
SIO_I2C[6:0]_DATA «—»

st0_pwm1:0) <——— I

SIO_SPI_MISO ———»|
SIO_SPI_MOSI
SIO_SPI_CS#
SIO_SPI_CLK

«—» USB_DP/N[3:0]
-« USB_OC[1:0]#
USB_PLL_MON

(TP < USB_HSIC[1:0]_DATA
(HSIC) -«——» USB_HSIC[1:0]_STROBE

USB3_TXP/N
-«———USB3_RXP/N
-«———USB3_REXT

Serial I0 (SIO)

SIO_UART[2:1]_TXD
SIO_UART[2:1]_RXD ——»|
SIO_UART[2:1]_CTS#——»
SIO_UART[2:1]_RTS#

-«— USB_ULPI_DATA[7:0]
-«—» USB_ULPI_DIR

11 : 3 X B +—> USB_ULPI_NXT
Device -«—» USB_ULPI_STP
(CUORN <« » USB_ULPI_CLK
«——» USB_ULPI_RST#
USB_ULPI_REFCLK

PCIE_TXP/N[3:0]
PCIE_RXP/N[3:0] —»
PCIE_CLKREQ[3:0]# ——»|
PCIE_CLKP/N[3:0]

USB3DEV_TXP/N
-«———USB3DEV_RXP/N
-«—USB3DEV_REXT

USB 3.0
SATA_TXP/N[1:0] Device
SATA_RXP/N[1:0] ———»

SATA_GP[1:0] ——»

SATA_LED#

-«——PMC_RSTBTN#
-«——PMC_PWRBTN#
-«——PMC_RSMRST#
PMC_SLP_S3#
PMC_SLP_S4#
Power PMC_SUS_STAT#
Management PMC_SUSPWRDNACK
Controller PMC_SUSCLK[0]
(PMC) PMC_PLT_CLK[5:0]
-«—— PMC_CORE_PWROK
PMC_PLTRST#
-«—— PMC_BATLOW#
-«—— PMC_ACPRESENT
-«—PMC_WAKE_PCIE[0]#

MMC1_D[7:0] 4—»|
MMC1_CMD «—»
MMC1_CLK

MMC1_RST#

SD2_D[3:0] «—»
SD2_CMD «——»
SD2_CLK

SD3_D[3:0] «—»
SD3_CMD «——»
SD3_CD# ———»

SD3_WP——
SD3_1P8EN
SD3_PWREN# -«—» PCU_SMB_DATA
-«—» PCU_SMB_CLK
GPIO_S0_SC[061:055] #—| <«———PCU_SMB_ALERT#

PI :092
GPIO_S0_SC[093:092] «—| PCU__SPL_MISO

PCU_SPI_MOSI
PCU_SPI_CS[1:0]#
PCU_SPI_CLK

GPIO_S5[10:00] «——»
GPIO_S5[17] +——»
GPIO_S5[30:22] +—»

Boot SPI

]043u0) w.iojie|d
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Note:

Table 2.

Pin States Through Reset

This chapter describes the states of each signal before, during and directly after reset.
Additionally, Some signals have internal pull-up/pull-down termination resistors, and
their values are also provided (Term). Termination tolerances are +/- 50% unless
otherwise specified by electrical specs (PCle*, and other differential termination). All
signals with the “t” symbol are muxed and may not be available without configuration.
See Section 2.30, “Configurable I0: GPIO Muxing” on page 68.

Physical Interfaces

The internal termination resistor values & pull directions described in this
chapter are the power-on defaults. Firmware & software may change the
termination value, pull direction or disable the termination completely, on a
pin-by-pin basis, using the _PCONFO register corresponding to that pin.

Platform Power Well Definitions

Power Type Power Well Description
V1P0O5S 1.05 V rail. On in SO only.

V1POA 1.0 V rail. On in SO through S4/5.

V1P0S 1.0 V rail. On in SO only.

V1P24A 1.24 V rail. On in SO through S4/5.

V1P24S 1.24 V rail. On in SO only.

V1P35U 1.35 V rail. On in SO through S3.

V1P8A 1.8 V rail. On in SO through S4/5.

V1P35S 1.35 V rail. On in SO only.

V1P8S 1.8 V rail. On in SO only.

V3P3A 3.3 V rail. On in SO through S4/5.

VAUD 1.5 V rail for HD Audio. 1.8 V rail for I2S. On in SO only.
VCC Variable core rail. On in SO only.

VLPC 1.8 or 3.3 V rail for LPC. On in SO only.

VNN Variable rail. On in SO only.

VPCIESATA 1.0 V rail for PCIe* and SATA. On in SO only.
VRTC RTC voltage rail. On in SO through G3.
VSDIO 1.8 or 3.3 V rail for SD3. On in SO only.
VSFR 1.35 V rail for internal PLLs. On in SO only.
VUSB2 3.3 V rail. On in SO through S4/5.
VVGA_GPIO 3.3 V rail for VGA sideband. On in SO only.

Intel Atom ® Processor E3800 Product Family
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Table 3. Default Buffer State Definitions

Buffer State Description

High-Z The SoC places this output in a high-impedance state. For inputs, external
drivers are not expected.

Do Not Care The state of the input (driven or tristated) does not affect the SoC. For outputs,
it is assumed that the output buffer is in a high-impedance state.

VoH The SoC drives this signal high with a termination of 50 Q.

VoL The SoC drives this signal low with a termination of 50 Q.

Unknown The SoC drives or expects an indeterminate value.

Viy The SoC expects/requires the signal to be driven high.

Vi The SoC expects/requires the signal to be driven low.

Pull-up This signal is pulled high by a pull-up resistor (internal value specified in “Term”
column).

Pull-down This signal is pulled low by a pull-down resistor (internal value specified in
“Term” column).

Running/T The clock is toggling, or the signal is transitioning.

Off The power plane for this signal is powered down. The SoC does not drive

outputs, and inputs should not be driven to the SoC. (VSS on output)

2.2 System Memory Controller Interface Signals

See Chapter 12, "System Memory Controller” for more details.

Note: S0ix is not supported for Bay Trail-M/D SKUs and Bay Trail-I SKUs.

Intel Atom ® Processor E3800 Product Family
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Table 4. DDR3L System Memory Signals

Default Buffer State

Signal Name Dir | Term PZI:V';r S4/S5 S3 Reset Enter SO Notes
DRAMO_CKP[2,0] 0 - V1P35U Off High-Z High-Z High-Z
DRAMO_CKN[2,0] o} - V1P35U Off High-z High-z High-Z
DRAMO_CS#[2,0] o] - V1P35U Off Vou Vou Vou
DRAMO_CKE[2,0] o} - V1P35U Off VoL VoL VoL
DRAMO_CAS# (0] - V1P35U Off High-Z High-Z High-Z
DRAMO_RAS# 0 - V1P35U Off High-Z High-Z High-Z
DRAMO_WE# (0] - V1P35U Off High-Z High-Z High-Z
DRAMO_BS[2:0] 0 - V1P35U Off High-Z High-Z High-Z
DRAMO_DRAMRST# (0] - V1P35U Off - - -
DRAMO_ODT[2,0] 0 - V1P35U Off VoL VoL VoL
DRAMO_DQ[63:0] 1/0 - V1P35U Off High-Z High-Z High-Z
DRAMO_DM[7:0] (0] - V1P35U Off High-Z High-Z High-Z
DRAMO_DQSP[7:0] 1/0 - V1P35U Off High-Z High-Z High-Z
DRAMO_DQSN[7:0] I/0 - V1P35U Off High-Z High-Z High-Z
DRAM1_CKP[2,0] (0] - V1P35U Off High-Z High-Z High-Z
DRAM1_CKN[2,0] (0] - V1P35U Off High-Z High-Z High-Z
DRAM1_CKE[2,0] (0] - V1P35U Off VoL VoL VoL
DRAM1_CS#[2,0] o] - V1P35U Off Vou Vou Vou
DRAM1_CAS# (0] - V1P35U Off High-Z High-Z High-Z
DRAM1_RAS# (0] - V1P35U Off High-Z High-Z High-Z
DRAM1_WE# (0] - V1P35U Off High-Z High-Z High-Z
DRAM1_BS[2:0] (0] - V1P35U Off High-Z High-Z High-Z
DRAM1_DRAMRST# (0] - V1P35U Off - - -
DRAM1_ODT[2,0] o - V1P35U Off VoL VoL VoL
DRAM1_DQ[63:0] 1/0 - V1P35U Off High-Z High-Z High-Z
DRAM1_DM[7:0] (0] - V1P35U Off High-Z High-Z High-Z
DRAM1_DQSP[7:0] 1/0 - V1P35U Off High-Z High-Z High-Z
DRAM1_DQSN[7:0] I/0 - V1P35U Off High-Z High-Z High-Z
DRAM_VDD_S4_PWROK I - V1P35U Vi Viy Unknown Vi
DRAM_CORE_PWROK I - V1P35U i " Unknown Vin
DRAM_VREF I - V1P35U
DRAM_RCOMP[2:0] - - V1P35U

Intel Atom ® Processor E3800 Product Family
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2.3 PCI Express* 2.0 Interface Signals

See Chapter 21, “PCI Express* 2.0” for more details.

Note: S0ix is not supported for Bay Trail-M/D SKUs and Bay Trail-I SKUs.

Table 5. PCI Express* 2.0 Interface Signals

Default Buffer State

Signal Name Dir | Term Plat. S4/S5 S3 Reset Enter SO Notes
Power
PCIE_TXP[3:0] (0] 50 VPCIESATA Off Off VoL VoL
PCIE_TXN[3:0] (0] 50 VPCIESATA Off Off VoL VoL
PCIE_RXP[3:0] I 50 VPCIESATA Off Off High-zZ High-Z
PCIE_RXN[3:0] I 50 VPCIESATA Off Off High-Z High-Z
PCIE_CLKP[3:0] (0] - V1P0S Off Off Running/ | Running/
Vi Vi
PCIE_CLKN[3:0] (0] - V1P0S Off Off Running/ | Running/
Vi Vi
PCIE_CLKREQ[3:0]#T I 20k(H) V1P8S Off Off Pull_up Pull_up

PCIE_RCOMP_P/N

NOTE: All signals with the “t” symbol are muxed and may not be available without configuration.

2.4 USB 2.0 Host (EHCI/XxHCI) Interface Signals

See Chapter 18, “"USB Host Controller Interfaces (xHCI, EHCI)” for more details.

Note: S0ix is not supported for Bay Trail-M/D SKUs and Bay Trail-I SKUs.

Table 6. USB 2.0 Interface Signals

Default Buffer State

Plat.

Signal Name Dir | Term Power S4/S5 S3 Reset Enter SO Notes
USB_DN[3:0] 1/0 - VUSB2
USB_DP[3:0] 1/0 - VUSB2
USB_OC[1:0]#t I 20k(H) V1P8A Pull-up Pull-up Pull-up Pull-up
USB_RCOMPI I - -
USB_RCOMPO 0] - -

NOTE: All signals with the “1t” symbol are muxed and may not be available without configuration.

October 2018
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2.5 USB 2.0 HSIC Interface Signals
See Chapter 18, "USB Host Controller Interfaces (xHCI, EHCI)” for more details.
Note: SO0ix is not supported for Bay Trail-M/D SKUs and Bay Trail-I SKUs.
Table 7. USB 2.0 HSIC Interface Signals
Default Buffer State
Signal Name Dir | Term Plat. S4/S5 S3 Reset Enter SO Notes
Power

USB_HSICO_DATA I/0 - V1P24A Running Running VoH Running
USB_HSICO_STROBE 1/0 - V1P24A Vou

USB_HSIC1_DATA 1/0 - V1P24A VoHr
USB_HSIC1_STROBE 1/0 - V1P24A Vo

USB_HSIC_RCOMP I - V1P24A Vonr
2.6 USB 3.0 (xHCI) Host Interface Signals

Note: SO0ix is not supported for Bay Trail-M/D SKUs and Bay Trail-I SKUs.

Table 8. USB 3.0 Interface Signals

Default Buffer State
Signal Name Dir | Term Pp'at' S4/S5 s3 Reset | Enter SO | Notes
ower

USB3_TXN[0] o) - V1POA

USB3_TXP[0] 0 - V1POA

USB3_RXN[0] I - V1POA

USB3_RXP[0] I - V1POA

USB3_REXT[0] I - V1POA VoL VoL Vou VoH

2.7

USB 2.0 Device (ULPI) Interface Signals

See Chapter 19, “"USB Device Controller Interfaces (3.0, ULPI)” for more details.

Note:

Intel Atom ® Processor E3800 Product Family
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Table 9.

USB 2.0 Device Interface Signals

Default Buffer State

Signal Name Dir | Term Pl:)I\?vtér S4/S5 S3 Reset Enter SO Notes
USB_ULPI_CLK* I 20k(L) V1P8A Pull-down | Pull-down | Pull-down | Pull-down | Pull-down
USB_ULPI_DATA[0:7]t I/0 | 20k(L) V1P8A Pull-down | Pull-down | Pull-down | Pull-down | Pull-down
USB_ULPI_DIRt I | 20k(H) V1P8A Pull-up Pull-up Pull-up Pull-up Pull-up
USB_ULPI_NXTT I 20k(L) V1P8A Pull-down | Pull-down | Pull-down | Pull-down | Pull-down
USB_ULPI_STPt O | 20k(H) V1P8A Pull-up Pull-up Pull-up Pull-up Pull-up
USB_ULPI_REFCLKT O | 20k(L) V1P8A Pull-down | Pull-down | Pull-down | Pull-down | Pull-down
USB_ULPI_RST#T (6] - V1P8A Pull-down | Pull-down | Pull-down | Pull-down | Pull-down

NOTE: All signals with the “t” symbol are muxed and may not be available without configuration.

2.8 USB 3.0 Device Interface Signals

See Chapter 19, "USB Device Controller Interfaces (3.0, ULPI)” for more details.

Note: S0ix is not supported for Bay Trail-I SKUs.

Table 10. USB 3.0 Device Interface Signals

Default Buffer State

Signal Name Dir | Term pZ"‘;"vtér S4/S5 s3 Reset | Enter SO | Notes
USB3DEV_TXN[O] o | - V1POS
USB3DEV_TXP[0] o | - V1POS
USB3DEV_RXN[0] T | - V1POS
USB3DEV_RXP[0] e V1P0OS
USB3DEV_REXT[0] T | - V1POS

October 2018
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2.9 Serial ATA (SATA) 2.0 Interface Signals

See Chapter 17, “Serial ATA (SATA)"” for more details.

Note: SO0ix is not supported for Bay Trail-M/D SKUs and Bay Trail-I SKUs.

Table 11. SATA 2.0 Interface Signals

Default Buffer State

Signal Name Dir | Term lefvzr S4/S5 S3 Reset Enter SO Notes
SATA_TXP[1:0] (0] VPCIESATA Off Off
SATA_TXN[1:0] 0 VPCIESATA Off Off
SATA_RXP[1:0] I VPCIESATA Off Off
SATA_RXN[1:0] I VPCIESATA Off Off
SATA_LED#t O | 20k(H) V1P8S Off Off Pull-up Pull-up Pull-up
SATA_GP[1:0]* I 20k(L) V1P8S Off Off Pull-down | Pull-down | Pull-down
SATA_RCOMP_P/N - - 1.0V

NOTE: All signals with the “t” symbol are muxed and may not be available without configuration.

2.10 Integrated Clock Interface Signals

See Chapter 5, “Integrated Clock” for more details..

Table 12. Integrated Clock Interface Signals

Default Buffer State
Signal Name Dir | Term pzlfv:;r S4/s5 s3 Reset | Enter SO | Notes

ICLK_OSCIN I - Off Off Running Running
ICLK_OSCouT (0] - Off Off Running Running
ICLK_ICOMP - - Off Off

ICLK_RCOMP - - Off Off

ICLK_DRAM_TERM[1:0] - - - Pull-down | Pull-down | Pull-down | Pull-down
ICLK_USB_TERM[1:0] - - - Pull-down | Pull-down | Pull-down | Pull-down

Intel Atom ® Processor E3800 Product Family
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2.11 Display - Digital Display Interface (DDI) Signals
See Chapter 14, “Graphics, Video and Display” for more details.

Note: S0ix is not supported for Bay Trail-M/D SKUs and Bay Trail-I SKUs.

Table 13. Digital Display Interface Signals

Default Buffer State

Signal Name Dir | Term PZ':";_ S4/S5 S3 Reset Enter SO Notes
DDIO_TXP[3:0] 0 V1P0OS Off Off
DDIO_TXNI[3:0] O V1P0OS Off Off
DDIO_AUXP I/0 V1P0S Off Off
DDIO_AUXN I/0 V1P0OS Off Off
DDIO_BKLTCTLT I/O | 20k(L) | V1P8S Off Off Pull-down | Pull-down
DDIO_BKLTENT I/O | 20k(L) V1P8S Off Off Pull-down Pull-down
DDIO_DDCCLKt I/0 | 20k(H) | V1P8S Off Off Pull-up Pull-up
DDIO_DDCDATAt I/0 20|§(|_) V1P8S Off Off Pull-down® | Pull-up?
DDIO_HPDt I/O | 20k(L) | V1P8S Off Off Pull-down | Pull-down
DDIO_VDDENT I/O | 20k(L) | V1P8S Off Off Pull-down | Pull-down
DDI_RCOMP_P/N - - V1P0OS
DDI1_TXP[3:0] (0} V1P0S Off Off
DDI1_TXN[3:0] o V1P0OS Off Off
DDI1_AUXP I/0 V1P0OS Off Off
DDI1_AUXN 1/0 V1P0OS Off Off
DDI1_BKLTCTLT I/O | 20k(L) | V1P8S Off Off Pull-down | Pull-down
DDI1_BKLTENTt I/O | 20k(L) | V1P8S Off Off Pull-down | Pull-down
DDI1_DDCCLKTt I/O | 20k(H) | V1P8S Off Off Pull-up Pull-up
DDI1_DDCDATA* I/0 20I§(L) V1P8S Off Off Pull-down' Pull-up?
DDI1_HPDt I/O | 20k(L) | V1P8S Off Off Pull-down | Pull-down
DDI1_VDDENT I/O | 20k(L) | V1P8S Off Off Pull-down | Pull-down

NOTE: 1. The internal pull-down resistor is disabled upon assertion of PMC_CORE_PWROK.
NOTE: 2. When the corresponding DDI port is used, an external pull-up resistor is required.
NOTE: 3. All signals with the “t” symbol are muxed and may not be available without configuration.
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2.12 Display — VGA Interface Signals

See Chapter 14, “Graphics, Video and Display” for more details.

Note: SO0ix is not supported for Bay Trail-M/D SKUs and Bay Trail-I SKUs.

Table 14. VGA Interface Signals

Default Buffer State
Signal Name Dir Term PZI\?vtér Type S4/S5 S3 Reset Er;toer Notes

VGA_RED (0] VVGA_GPIO Off Off High-zZ
VGA_GREEN (0] VVGA_GPIO Off Off High-Z
VGA_BLUE (0] VVGA_GPIO Off Off High-Z
VGA_IREF Off Off VoL

VGA_IRTN Off Off High-zZ
VGA_HSYNC (0] VVGA_GPIO Off Off VoL

VGA_VSYNC 0 VVGA_GPIO Off Off VoL

VGA_DDCCLK (0] VVGA_GPIO Off Off High-Z
VGA_DDCDATA I/0 VVGA_GPIO Off Off High-zZ

2.13 MIPI Camera Serial Interface (CSI) and ISP
Interface Signals

See Chapter 15, "MIPI-Camera Serial Interface (CSI) and ISP” for more details.

Note: SO0ix is not supported for Bay Trail-I SKUs.

Table 15. MIPI CSI Interface Signals (Sheet 1 of 2)

Default Buffer State
Signal Name Dir | Term Pt'azr s4/s5 s3 Reset | Enter SO | Notes
MCSI1_CLKN I V1P24S Off
MCSI1_CLKP I V1P24S Off
MCSI1_DN[0:3] I V1P24S Off
MCSI1_DP[0:3] I V1P24S Off
MCSI2_CLKN I V1P24S Off
MCSI2_CLKP I V1P24S Off
MCSI2_DN[O0] I V1P24S Off
MCSI2_DP[0] I V1P24S Off
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Table 15. MIPI CSI Interface Signals (Sheet 2 of 2)

Default Buffer State
. . Plat.
Signal Name Dir | Term S4/S5 S3 Reset Enter SO Notes
Power
MCSI3_CLKN I V1P24S Off
MCSI3_CLKP I V1P24S Off
MCSI_RCOMP - V1P24S Off High-Z High-Z High-Z

2.14 Intel® High Definition Audio Interface Signals
See Chapter 20, “Intel® High Definition Audio” for more details.

Note: S0ix is not supported for Bay Trail-M/D SKUs and Bay Trail-I SKUs.

Table 16. HD Audio Interface Signals

Default Buffer State

Signal Name Dir | Term Plt’)lv?l‘;r S4/S5 S3 Reset Enter SO Notes
HDA_SDOt O | 20k(L) VAUD Off Off Pull-down Pull-down
HDA_SDI[1:0]t I | 20k(L) VAUD Off Off Pull-down Pull-down
HDA_CLKT O | 20k(L) VAUD Off Off Pull-down Pull-down
HDA_RST#t O | 20k(L) VAUD Off Off Pull-down Pull-down
HDA_SYNCt O | 20k(L) VAUD Off Off Pull-down Pull-down
HDA_LPE_RCOMP -

NOTE: All signals with the “1t” symbol are muxed and may not be available without configuration.

2.15 Low Power Engine (LPE) for Audio (I2S) Interface
Signals

See Chapter 21, “Low Power Engine (LPE) for Audio (12S)” for more details.

Note: SO0ix is not supported for Bay Trail-I SKUs.
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Table 17. LPE Interface Signals

Default Buffer State
Signal Name Dir | Term PT\?vzr S4/S5 S3 Reset Enter SO Notes
LPE_I2S[2:0]_CLK I/0 | 20k(L) V1P8S Off Off Pull-down | Pull-down
LPE_I2S[2:0]_FRM I/O | 20k(H) V1P8S Off Off Pull-up Pull-up
LPE_I2S[2:0]_DATAOUT O | 20k(H) V1P8S Off Off Pull-up Pull-up
LPE_I2S[2:0]_DATAIN I | 20k(L) V1P8S Off Off Pull-down | Pull-down

2.16 Storage Control Cluster (eMMC, SDIO, SD)
Interface Signals

See Chapter 16, “Storage Control Cluster (eMMC, SDIO, SD Card)” for more details.

Note: S0ix is not supported for Bay Trail-M/D SKUs and Bay Trail-I SKUs.

Table 18. Storage Control Cluster (eMMC, SDIO, SD) Interface Signals (Sheet 1 of 2)

Default Buffer State
Signal Name Dir | Term PZI\?vte:r S4/S5 S3 Reset Enter SO Notes

MMC1_D[7:0]t I/O | 20k(H) | V1P8S Off Off Pull-up Pull-up
MMC1_CMD* I/O | 20k(H) | V1P8S Off Off Pull-up Pull-up
MMC1_CLKt I/O | 20k(L) | V1P8S Off Off Pull-down Pull-down
MMC1_RST#Tt I/O | 20k(L) | V1P8S Off Off Pull-down Pull-down
MMC1_RCOMP I/0 - V1P8S

SD2_D[3:0]t I/O | 20k(H) | V1P8S Off Off Pull-up Pull-up
SD2_CMDt I/O | 20k(H) | V1P8S Off Off Pull-up Pull-up
SD2_CLKt I/O | 20k(L) | V1P8S Off Off Pull-down Pull-down
SD3_D[3:0]* I/O | 20k(H) | VSDIO Off Off Pull-up Pull-up
SD3_CMD* I/O | 20k(H) | VSDIO Off Off Pull-up Pull-up
SD3_CLKT I/0 | 20k(L) | VSDIO Off Off Pull-down Pull-down
SD3_PWREN#t O | 20k(H) | V1P8S Off Off Pull-up Pull-up
SD3_CD#t I | 20k(H) | V1P8S Off Off Pull-up Pull-up
SD3_1P8ENT O | 20k(L) | V1P8S Off Off Pull-down Pull-down
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Table 18. Storage Control Cluster (eMMC, SDIO, SD) Interface Signals (Sheet 2 of 2)

Default Buffer State
. . Plat.
Signal Name Dir | Term S4/S5 S3 Reset Enter SO Notes
Power
SD3_WPt I 20k(H) | V1P8S Off Off Pull-up Pull-up
SD3_RCOMP - - VSDIO

NOTE: All signals with the “1t” symbol are muxed and may not be available without configuration.

NOTE: VSDIO voltage selection is controlled by SD3_1P8EN. 3.3V is default due to pull-down. VSDIO can be
either 1.8 or 3.3 V when these VSDIO referenced signals are configured to be GPIO’s to meet different
platform requirements.

2.17 SIO - High Speed UART Interface Signals
See Chapter 27, “"SIO - High Speed UART” for more details.
Note: S0ix is not supporte