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LB e e 378
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Off L 27 0N et e e 392
15.6.97 MMC Receive UDP Good Octet Counter Register

(RXUDP_ERR_OCTETS)—Offset 274N ...icuiriiiiiiiii i e 392
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(RXTCP_GD_OCTETS)—O0ffset 278h ...vieiiiiiiiiiii e e 393
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(RXTCP_ERR_OCTETS)—Offset 27Ch c.viiuiiii i e aee 393
15.6.100 MMC Receive ICMP Good Octet Counter Register

(RXICMP_GD_OCTETS)—O0ffset 280h....ccieiiiiiiiii i 394
15.6.101 MMC Receive ICMP Error Octet Counter Register

(RXICMP_ERR_OCTETS)—O0ffset 284h .....ccoviiiiiiiiiiiccic e 394
15.6.102 VLAN Tag Inclusion or Replacement Register (Register 353)

(GMAC_REG_353)—0ffset 584N .. .ciuiiiiiiiiii i e e 395

15.6.103 VLAN Hash Table Register (Register 354) (GMAC_REG_354)—Offset 588h 396
15.6.104 Timestamp Control Register (Register 448)

(GMAC_REG_448)—O0ffset 700N ....cciuiiiiiii e e 396
15.6.105 Sub-Second Increment Register (Register 449) (GMAC_REG_449)—O0ffset
04 N e e 398
15.6.106 System Time - Seconds Register (Register 450) (GMAC_REG_450)—Offset
72011 5 T 398
15.6.107 System Time - Nanoseconds Register (Register 451)
(GMAC_REG_451)—0ffset 70Ch .iviuiiiiiiiiiii i e e aaaaees 399
15.6.108 System Time - Seconds Update Register (Register 452) (GMAC_REG_452)—
@ 2= o 0 o 399
15.6.109 System Time - Nanoseconds Update Register (Register 453)
(GMAC_REG_453)—0ffset 714h....iiiiiiii e 400
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15.6.110 Timestamp Addend Register (Register 454)

(GMAC_REG_454)—0ffSet 718 ..eeeeeeeeeeiieeieiiiiiieieeeeeeeeeeeeeeeeeeeesaaaanes 400
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72 K ! o T PP 401
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15.6.114 Timestamp Status Register (Register 458)
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15.6.129 Current Host Receive Buffer Address Register (Register 21) (DMA_REG_21)—
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15.6.130 HW Feature Register (Register 22) (DMA_REG_22)—O0Offset 1058h........... 419
15.7 MAC Descriptor Details. .. ....cueeieiii i e 421
15.7.1 DeSCHiPtOr OVeIVIEW . .uueiiieei it setta e s raseraeesae s saneeaaasesaaseernsnerannernns 421
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16.5 PCI Configuration REGISLEIS ... .uiuie i e e e e as 437
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1.0 Introduction
1.1 About This Manual
This document is intended for Original Equipment Manufacturers and BIOS vendors
creating products based on the Intel® Quark™ SoC X1000 application processor.
Note: Througwhout this document, SoC is used as a general term and refers to all Intel®
Quark  SoC X1000 SKUs, unless specifically noted otherwise.
This manual assumes a working knowledge of the vocabulary and principles of
interfaces and architectures such as PCI Express*, USB, SDIO/MMC, and ACPI.
Although some details of these features are described within this manual, refer to the
individual industry specifications listed in Table 1 for the complete details.
All PCI buses, devices and functions in this manual are abbreviated using the following
nomenclature; Bus:Device:Function. This manual abbreviates buses as Bn, devices as
Dn and functions as Fn. For example, Device 31 Function 0 is abbreviated as D31:F0,
Bus 1 Device 8 Function 0 is abbreviated as B1:D8:F0. Generally, the bus number is not
used, and can be considered to be Bus 0.
Table 1. Industry Specifications
Specification Location
PCI Express* Base Specification, Revision 2.0 http://www.pcisig.com/specifications
PCI Local Bus Specification, Revision 2.3 (PCI) http://www.pcisig.com/specifications
PCI Power Management Specification, Revision 1.2 http://www.pcisig.com/specifications
Universal Serial Bus Specification (USB), Revision 2.0 http://www.usb.org/developers/docs
Advanced Configuration and Power Interface, Version 3.0 (ACPI) | http://www.acpi.info/spec.htm
Enhanced Host Controller Interface Specification for Universal http://developer.intel.com/technology/usb/
Serial Bus, Revision 1.0 (EHCI) ehcispec.htm
IEEE 802.3 Fast Ethernet http://standards.ieee.org/getieee802/
AT Attachment - 6 with Packet Interface (ATA/ATAPI - 6) http://T13.org (T13 1410D)
B . . " s http://www.intel.com/content/www/us/en/
{QA PC HPET (High Precision Event Timers) Specification, software-developers/software-developers-
evision 1.0a
hpet-spec-1-0a.html
1.2 Component Overview

November 2014

The Intel® Quark™ SoC X1000 processor is the next generation secure, low-power
Intel® Architecture (IA) SoC for deeply embedded applications. The SoC integrates the
Inte® Quark™ SoC X1000 Core plus all the required hardware components to run off-
the-shelf operating systems and to leverage the vast x86 software ecosystem.
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Figure 1.

1.2.1

To enable secure applications, the SoC secure SKUs feature an on-die Boot ROM that is
used to establish a hardware Root of Trust (RoT). The immutable code located within
the Boot ROM is used to initiate an iterative firmware authentication process ensuring
only trusted code is executed when taking the platform out of reset.

To facilitate low-cost platforms with sensitive Bill of Material (BOM) requirements, all
SoC clocks can be generated from a single crystal oscillator while all the required SoC
voltage levels can be derived from a single commercial off-the-shelf (COTS) voltage
regulator. In addition, the SoC provides an ECC-protected DRAM solution using only
standard x8 DDR3 devices.

The SoC also features a 512 Kbyte on-die embedded SRAM (eSRAM) that can be
configured to overlay regions of DRAM to provide low latency access to critical portions
of system memory. For robustness, the contents of this on-die eSRAM are also ECC
protected.

Block Diagram
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SoC CPU Core Features

e 400 MHz maximum operating frequency
e Low power options to run at half or at quarter of maximum CPU frequency
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1.2.2

1.2.3

1.2.4

1.2.5

1.2.6

November 2014

e 32-bit address bus, 32-bit data bus
e 16 Kbyte shared instruction and data L1 cache.

System Memory Controller Features

¢ Single channel DDR3 memory controller with ECC support

e 16-bit data bus

e Supports up to two ranks total

e Supports DDR3 with 800 MT/s data rates

e x8 DRAM device data width

e 1 Gbit, 2 Gbit, and 4 Gbit DRAM device densities

e Total memory size from 128 Mbyte to 2 Gbyte

e Supports different physical mappings of bank addresses to optimize performance
e Out-of-order request processing to increase performance

e Aggressive power management to reduce power consumption
e Proactive page closing policies to close unused pages

e Supports soldered down DRAM devices

Embedded SRAM Features

e Low Latency 512 Kbyte on-die embedded SRAM

e Configurable to either overlay a 512 Kbyte block or overlay individual 4 Kbyte
pages of system memory

e ECC protected

Power Management Features

e Supports ACPI 3.0 specification
e Supports CO, C1, and C2 processor power states
e Supports S0, S3, and S4/S5 system power states

Security Features

e On-die Boot ROM provides Hardware Root of Trust (RoT) for firmware
authentication

PCI Express* Features

The SoC has two PCI Express* root ports, each supporting the PCI Express Base
specification Rev 2.0 at a maximum of 2.5 GT/s data transfer rates. Each root port is
configured as a x1 link.

e 128 Byte max payload size with the capability of splitting the request at 64 Byte
granularity

e Software-Initiated Link Power Management (D1, D2, D3Hot, and L1 States)
¢ PME event generation

Intel® Quark™ SoC X1000
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1.2.7 Ethernet Features
e 10 and 100 Mbps data transfer rates with RMII interface to communicate with an
external Fast Ethernet PHY
¢ Full-duplex operation:
— IEEE 802.3x flow control support
— Optional forwarding of received pause control frames to the user application
e Half-duplex operation:
— CSMA/CD Protocol support
e Flexible address filtering modes:
— 64-bit Hash filter for multicast and unicast (DA) addresses
— Option to pass all multicast addressed frames

— Promiscuous mode to pass all frames without any filtering for network
monitoring

— Pass all incoming packets (as per filter) with a status report

e Programmable frame length to support Standard Ethernet frames with size up to
1522 bytes

e Enhanced Receive module for checking IPv4 header checksum and TCP, UDP, or
ICMP checksum encapsulated in IPv4 or IPv6 datagrams (Type 2)

e Support Ethernet frame time stamping as described in IEEE 1588-2002 and IEEE
1588-2008. The 64-bit timestamps are given in the transmit or receive status of
each frame.

1.2.8 USB2 Host Controller Features
e 2 host ports that support high-speed (480 Mbps), full-speed (12 Mbps), and low-
speed (1.5 Mbps) operation
e EHCI and OHCI host controllers

1.2.9 USB2 Device Controller Features

¢ Single device port that supports high-speed (480 Mbps) and full-speed (12 Mbps)
operation

1.2.10 SD/SDIO/eMMC Controller Features
¢ Host Controller provides a single port configurable as an SD, SDIO, or eMMC
interface
e SD Clock Frequency up to 50 MHz
e Supports SD Host Controller Standard Specification 3.0
e Supports SDIO card specification 3.0
e Supports SD Memory Card Specification 3.0
e Supports SD Memory Card Security Specification 1.01
e Supports eMMC Specification 4.41

1.2.11 I2C* Master Controller

e Two-wire I2C serial bus interface

Intel® Quark™ SoC X1000
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e Two I2C speeds supported: Standard (100 Kbit/s) and Fast (400 Kbit/s) data rates
e Fully asynchronous I2C clock signal
e Master I2C operation

1.2.12 GPIO Features

e 16 GPIO pins provided

¢ 6 GPIO pins remain active during S3 and can be used to wake the system from the
Suspend state.

e Remaining 10 GPIO pins are powered during SO state only and are not available in
S3

1.2.13 SPI Master Controller

e Two SPI Master controllers
¢ One Chip Select per master controller
e Configurable SCLK frequency from 1 kHz up to 25 MHz

1.2.14 High Speed UART Controller with DMA

e Two 16550 compliant UART controllers
e Supported Baud rates from 300 to 2764800
e Integrated DMA capability with hardware flow control

1.2.15 Legacy Bridge
The Legacy Bridge is a collection of hardware blocks critical to implement an Intel
Architecture compatible platform. Some of its key features are:

e A 20 MHz Serial Peripheral Interface (SPI) for Flash only - stores boot FW and
system configuration data

e A Power Management Controller (PMC) that controls many of the power
management features present in the SoC

e Legacy Bridge Components - Provides hardware blocks required to support legacy
PC platform features. The legacy bridge components include the RTC, Interrupt
Controllers, Timers and General Purpose I/0s (GPIO).

1.2.16 Package

The SoC is packaged in a Flip-Chip Ball Grid Array (FCBGA) package with 393 solder
balls with 0.593 mm ball pitch. The package dimensions are 15mm x 15mm.

1.3 Component Identification

The Intel® Quark™ SoC X1000 stepping is identified by both:

e Processor Family/Model/Stepping returned by the CPUID instruction. This always
returns 0x590 for SoC.

e Revision ID register of the Host Bridge, located at D0:F0. Reads of the register
reflect the stepping.
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Table 2. Component Identification
Vendor ID?! Device ID? Revision ID3 Stepping
8086h 0958h 00h AOh
Notes:
1.

configuration space of the device.

configuration space of the device.

configuration space of the device.

The Vendor ID corresponds to bits 15-0 of the Vendor ID Register located at offset 00-01h in the PCI
The Device ID corresponds to bits 15-0 of the Device ID Register located at offset 02-03h in the PCI

The Revision ID corresponds to bits 7-0 of the Revision ID Register located at offset 08h in the PCI

The SoC incorporates a variety of PCI functions as listed in Table 3. All devices reside
on PCI Bus 0 as shown in Figure 2.
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Figure 2.  Intel® Quark™ SoC X1000 PCI View
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Table 3. Intel® Quark™ SoC X1000 Device ID
Device Function Description Device ID AO SRID
DO:FO Host Bridge 0958h 00h
D31:FO Legacy Bridge 095Eh 00h
D23:F0 PCIe* Root Port 0 11C3h 00h
D23:F1 PClIe* Root Port 1 11C4h 00h
D20:F0 SDIO / eMMC Controller 08A7h 10h
D20:F1 HS-UART 0 0936h 10h
D20:F2 USB 2.0 Device 093%h 10h
D20:F3 USB EHCI Host Controller 0939h 10h
D20:F4 USB OHCI Host Controller 093Ah 10h
D20:F5 HS-UART 1 0936h 10h
D20:F6 10/100 Ethernet MAC 0 0937h 10h
D20:F7 10/100 Ethernet MAC 1 0937h 10h
D21:FO SPI Controller 0 0935h 10h
D21:F1 SPI Controller 1 0935h 10h
D21:F2 I2C* Controller and GPIO Controller 0934h 10h

88§
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2.0 Physical Interfaces

Many interfaces contain physical pins. These groups of pins make up the physical
interfaces. This chapter summarizes the physical interfaces.
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Figure 3. Signals In Default System Pin List
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2.1

Table 4.

Table 5.

Table 6.

2.2
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Pin States Through Reset

This chapter describes the each signal state before, during, and directly after reset.
Additionally, some signals have internal pull-up/pull-down termination resistors, and
their values are also provided.

I/0 Power Well Definitions

Power Type Power Well Description
CORE Core I/0, and everything else uses the CORE power well.
SuUs Devices outside of memory that must remain on in the S3 state use the SUS power well.
RTC Devices that must be on in the S4/S5 state use the RTC power well.

Buffer Type Definitions

Buffer Type

Buffer Description

PCIe* PCIe*, differential buffer type

SSTL-15 DDR3, 1.5V tolerant SSTL buffer type

DDI DDR (TMDS, DP) 1.0V tolerant differential buffer type

CMOS[Voltage] CMOS buffer type. [Voltage] can be of the following types: 1.05, 1.5, 1.8, and 3.3.

CMOS[Voltage]_OD

Open drain CMOS buffer type [Voltage] can be of the following types: 1.05, 1.5, 1.8 and
3.3.

Analog

Analog pins that do not have specific digital requirements. Often used for circuit
calibration or monitoring.

Default Buffer State Definitions

Buffer State

Description

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

High-Z expected.

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

Vou The SoC drives this signal high.

VoL The SoC drives this signal low.

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 _s_igna_l i§ puIIe"d high by a pull-up resistor (internal or external — internal value
specified in “Term” column).

pull-down This 's§gna_| is pulled low by a pull-down resistor (internal or external — internal value
specified in “Term” column).

Running 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)

System Memory Signals

See Section 6.0 for more details of the DDR3 interface signals. Termination not listed.
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Table 7. System Memory Signals
Default Buffer State
Signal Name Dir | Term | Power Type S4/S5 S3 Reset Enter SO
DDR3_BS[2:0] 0] - 1.5V SSTL-15 off High-Z High-Z High-Z
DDR3_CASB (0] - 1.5V SSTL-15 Off High-Z High-zZ High-Z
DDR3_RASB (0] - 1.5V SSTL-15 Off High-zZ High-zZ High-Z
DDR3_WEB 0 - 1.5V SSTL-15 Off High-Z High-Z High-Z
DDR3_MA[15:0] 1/0 - 1.5V SSTL-15 Off High-Z High-Z High-Z
DDR3_CK[1:0] 1/0 - 1.5V SSTL-15 Off High-Z High-Z High-Z
DDR3_CKB[1:0] 1/0 - 1.5V SSTL-15 off High-Z High-Z High-Z
DDR3_CKE[1:0] 1/0 - 1.5V SSTL-15 Off VoL VoL VoL
DDR3_CSB[1:0] 1/0 - 1.5V SSTL-15 Off High-Z High-Z VoH
DDR3_ODT[1:0] 1/0 - 1.5V SSTL-15 Off High-Z High-Z VoL
DDR3_DQ[15:0] 1/0 - 1.5V SSTL-15 Off High-Z High-Z High-Z
DDR3_DM[1:0] 1/0 - 1.5V SSTL-15 off High-Z High-Z High-Z
DDR3_DQS[1:0] 1/0 - 1.5V SSTL-15 off High-Z High-Z High-Z
DDR3_DQSB[1:0] 1/0 - 1.5V SSTL-15 Off High-Z High-Z High-Z
DDR3_IDRAM_PWROK I Ext 1.5V CMOS-15 Vi Vin Pull-up Viy
DDR3_ISYSPWRGOOD I Ext 1.5V CMOS-15 Vi Vi Pull-up Viy
DDR3_DRAMRSTB ol| - 1.5V CMOS-15 off Vor VoL VOL/E‘)’(%';(%
DDR3_VREF 1/0 - 1.5V Reference Off Reference Reference Reference
DDR3_ODTPU 1/0 - 1.5v Analog Off Analog Analog Analog
DDR3_DQPU 1/0 - 1.5V Analog Off Analog Analog Analog
DDR3_CMDPU 1/0 - 1.5V Analog Off Analog Analog Analog
2.3 PCI Express* 2.0 Signals
See "PCI Express* 2.0” on page 261 for more details of the interface signals.
Table 8. PCI Express* 2.0 Signals
Default Buffer State
Signal Name Dir | Term | Power Type S4/S5 S3 Reset Enter SO
B Running/ Running/
PCIE_REFCLKP I 1.05Vv PCIe off off Unknown Unknown
_ Running/ Running/

PCIE_REFCLKN I 1.05Vv PCIe Off Off Unknown Unknown
PCIE_PETP[1:0] o] - 1.05V PCle Off Off VoL VoL
PCIE_PETN[1:0] 0 - 1.05Vv PCIe Off off VoL VoL
PCIE_PERP[1:0] I - 1.05v PCIe off off High-Z High-Z
PCIE_PERN[1:0] I - 1.05V PCle Off Off High-Z High-Z
PCIE_IRCOMP I/0 - 1.5V Analog Off Off Analog Analog
PCIE_RBIAS I - 1.5V Analog Off Off Analog Analog
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2.4 Ethernet Interface Signals
See Chapter 15.0, "10/100 Mbps Ethernet” for more details of the Ethernet interface
signals.
Table 9. Ethernet Interface Signals
Default Buffer State
Signal Name Dir | Term | Power Type S4/S5 S3 Reset Enter SO
RMII_REF_CLK 1 - 3.3v CMOsS3.3 Off Off Running/ Running
Unknown
MACO_TXEN o] - 3.3V CMO0S3.3 Off Off VoL VoL
MACO_TXDATA[1:0] o] - 3.3V CMOS3.3 Off Off VoL VoL
MACO_RXDV I | 20k(L) | 3.3V CMO0S3.3 Off Off Pull-down Pull-down
MACO_RXDATA[1:0] I - 3.3V CMO0S3.3 Off Off Unknown Unknown
MACO_MDC o] Ext 3.3V CMO0S3.3 Off Off Pull-up Pull-up
MACO_MDIO I/0| Ext 3.3V | CM0S3.3_0D Off Off Pull-up Pull-up
MAC1_TXEN o] - 3.3V CMOS3.3 Off Off VoL VoL
MAC1_TXDATA[1:0] o] - 3.3V CMOS3.3 Off Off VoL VoL
MAC1_RXDV I | 20k(L) | 3.3V CMO0S3.3 Off Off Pull-down Pull-down
MAC1_RXDATA[1:0] I - 3.3V CMO0S3.3 Off Off Unknown Unknown
MAC1_MDC o] Ext 3.3V CMO0S3.3 Off Off Pull-up Pull-up
MAC1_MDIO I/0| Ext 3.3V | CM0S3.3_0D Off Off Pull-up Pull-up
2.5 USB 2.0 Interface Signals

See Chapter 16.0, “"USB 2.0” for more details of the USB 2.0 interface signals.

Table 10. USB 2.0 Interface Signals (Sheet 1 of 2)

Default Buffer State

Signal Name Dir | Term | Power Type S4/S5 S3 Reset Enter SO
USBHO_OC_B I | 20k(H) | 3.3V CMOS3.3 Off Off Pull-up Pull-up
USBH1_0OC_B I | 20k(H) | 3.3V CMO0S3.3 Off Off Pull-up Pull-up
USBHO_PWR_EN o Ext 3.3V CMOS3.3 Off Off Pull-down Pull-down
USBH1_PWR_EN (0] Ext 3.3V CMO0S3.3 Off Off Pull-down Pull-down
USBHO_DP 1/0 - 3.3V usB Off Off High-Z High-Z
USBHO_DN 1/0 - 3.3V usB Off Off High-Z High-Z
USBH1_DP 1/0 - 3.3V usB Off Off High-Z High-Z
USBH1_DN 1/0 - 3.3V usB Off Off High-Z High-Z
USBD_DP 1/0 - 3.3V usB Off Off High-Z High-Z
USBD_DN 1/0 - 3.3V usB Off Off High-Z High-Z
USB_CLK96P I - | 1osv UsB off off Running/ Running/
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Table 10. USB 2.0 Interface Signals (Sheet 2 of 2)
Default Buffer State
Signal Name Dir | Term | Power Type S4/S5 S3 Reset Enter SO
USB_CLK96N I - | 1.05v USB off off Running/ Running/
Unknown Unknown
OUSBCOMP_P18 o - 1.8V Analog Off Off Analog Analog
IUSBCOMP_N18 I - 1.8V Analog Off Off Analog Analog

2.6 Integrated Clock Interface Signals
See Chapter 7.0, “Clocking” for more details of the Integrated Clock interface signals.
Table 11. Integrated Clock Interface Signals
Default Buffer State

Signal Name Dir | Term | Power Type S4/S5 S3 Reset Enter SO
XTAL_IN I - 1.05v Analog Running Running Running Running
XTAL_OUT o - 1.05v Analog Running Running Running Running
CKSYS250UT o - 3.3V CMO0S3.3 Running Running Running Running
REFO_OUTCLK_P 0 - 1.05V CMOS1.05 VoL VoL VoL Running
REFO_OUTCLK_N o] - 1.05V CMO0S1.05 VoL VoL VoL Running
REF1_OUTCLK_P o] - 1.05V CMOS1.05 VoL VoL VoL Running
REF1_OUTCLK_N o] - 1.05V CMOS1.05 VoL VoL VoL Running
FLEXO_CLK o] - 3.3V CM0S3.3 VoL VoL VoL Running
FLEX1_CLK o] - 3.3V CM0S3.3 VoL VoL VoL Running
FLEX2_CLK (0] - 3.3V CMO0S3.3 VOL VOL VOL Running
RMII_REF_CLK_OUT o] - 3.3V CM0S3.3 VoL VoL VoL Running
OSC_COMP I - 1.5V Analog Analog Analog Analog Analog
_ Running/ Running/

HPLL_REFCLK_P I 1.05v CMOS1.05 Off Off Unknown Unknown
HPLL_REFCLK_N I - | 1.05v | cMos1.05 off Off Running/ Running/
— - ' ' Unknown Unknown

_ Running/ Running/

PAD_BYPASS_CLK I 1.05v CMOS1.05 Off Off Unknown Unknown

2.7 SDIO/SD/MMC Signals

See Chapter 17.0, "SDIO/SD/eMMC” for more details of the interface signals, including

different options based on port configuration.
Table 12. SD/SDIO/MMC Signals (Sheet 1 of 2)

Default Buffer State
Signal Name Dir | Term | Power Type S4/S5 S3 Reset Enter SO

SD_DATA[7:0] I/O | 20k(H) | 3.3V CMO0S3.3 Off Off Pull-up Pull-up
SD_CMD I/O | 20k(H) | 3.3V CMOS3.3 Off Off Pull-up Pull-up
SD_CLK o] - 3.3V CMOS3.3 Off Off VoL VoL
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Table 12. SD/SDIO/MMC Signals (Sheet 2 of 2)
Default Buffer State
Signal Name Dir | Term | Power Type S4/S5 S3 Reset Enter SO
SD_WP I | 20k(L) | 3.3V CMO0S3.3 Off Off Pull-down Pull-down
SD_CD_B I |20k(H)| 3.3V CMO0S3.3 Off Off Pull-up Pull-up
SD_LED 0 - 3.3V CMO0S3.3 Off Off VoL VoL
SD_PWR 0 - 3.3V CMO0S3.3 Off Off VoL VoL
2.8 High Speed UART Interface Signals
The SoC features two separate High Speed UARTs. However, only UARTO provides the
Modem Control pins DCD, DSR, DTR and RI.
See Chapter 18.0, “High Speed UART"” for more details of the HSUART interface signals.
Table 13. High Speed UART Signals
Default Buffer State
Signal Name Dir | Term | Power Type S4/S5 S3 Reset Enter SO
SIUO_CTS_B I |20k(H) | 3.3v CM0S3.3 Off Off Pull-up Pull-up
SIUO_DCD_B I |20k(H)| 3.3v CMO0S3.3 Off Off Pull-up Pull-up
SIUO_DSR_B I |20k(H)| 3.3v CMO0S3.3 Off Off Pull-up Pull-up
SIUO_DTR_B 0 - 3.3V CMO0S3.3 Off Off Vou Vo
SIUO_RI_B I |20k(H)| 3.3v CMO0S3.3 Off Off Pull-up Pull-up
SIUO_RTS_B 0 - 3.3V CMO0S3.3 Off Off Vou Vou
SIUO_RXD I |20k(H) | 3.3v CMO0S3.3 Off Off Pull-up Pull-up
SIUO_TXD o - 3.3V CMO0S3.3 Off Off Vou Von
SIU1_CTS_B I | 20k(H) | 3-3V CMO0S3.3 Off Off Pull-up Pull-up
SIU1_RTS_B 0 - 3.3V CMO0S3.3 Off Off Vou Vo
SIU1_RXD I |20k(H)| 3.3v CMO0S3.3 Off Off Pull-up Pull-up
SIU1_TXD o} - 3.3V CMO0S3.3 Off Off Vou Von
2.9 I2C* Interface Signals
See Chapter 19.0, “I12C* Controller/GPIO Controller” for more details of the I2C
Interface signals.
Table 14. I2C* Signals
Default Buffer State
Signal Name Dir | Term | Power Type S4/S5 S3 Reset Enter SO
I2C_DATA I/0 | Ext 3.3V | CM0S3.3_0D Off Off Pull-up Pull-up
12C_CLK I/0 | Ext 3.3V | CM0S3.3_0D Off Off Pull-up Pull-up
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2.10 Legacy Serial Peripheral Interface (SPI) Signals

See Section 21.7 for more details of the SPI signals.

Table 15. Legacy SPI Signals

Default Buffer State
Signal Name Dir | Term | Power Type S4/S5 S3 Reset Enter SO
LSPI_MOSI o - 3.3V CMO0S3.3 Off Off VoH VoH
LSPI_MISO I | 20k(H) | 3.3V CMO0S3.3 Off Off Pull-up Pull-up
LSPI_SS_B (e} - 3.3V CMOS3.3 Off Off VoH Vou
LSPI_SCK o - 3.3V CMO0S3.3 Off Off VoL VoL
2.11 Serial Peripheral Interface (SPI)

See Chapter 20.0, “SPI Interface” for more details of the SPI signals.

Table 16. SPI Signals

Default Buffer State
Signal Name Dir [ Term | Power Type S4/S5 S3 Reset Enter SO
SPI0_MOSI o] - 3.3V CMO0S3.3 Off Off Vou VoL
SPI0_MISO I | 20k(H) | 3.3V CMO0S3.3 Off Off Pull-up Pull-up
SPIO_SS_B o] - 3.3V CMO0S3.3 Off Off Vou Von
SPIO_SCK o] - 3.3V CMO0S3.3 Off Off VoL VoL
SPI1_MOSI (o] - 3.3V CMO0S3.3 Off Off VoL VoL
SPI1_MISO I | 20k(H) | 3.3V CMO0S3.3 Off Off Pull-up Pull-up
SPI1_SS_B o] - 3.3V CMO0S3.3 Off Off Vo VoH
SPI1_SCK (o] - 3.3V CMO0S3.3 Off Off VoL VoL
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2.12 Real Time Clock (RTC) Interface Signals

See Section 21.10 for more details of the RTC interface signals.

Table 17. Real Time Clock (RTC) Interface Signals

Default Buffer State
Signal Name Dir | Term | Power Type S4/S5 S3 Reset Enter SO

RTCX1 I/0 - <1V Analog Running Running Running Running
RTCX2 I/0 - <1V Analog Running Running Running Running
IVCCRTCEXT I/0 - 1.5V Analog Analog Analog Analog Analog
RTCRST_B I - 3.3V CMO0S3.3 Viy Viy Vi Vi
RTC_EXT_CLK_EN_B I - 3.3V CMO0S3.3 Vin/ViL Vin/ViL Vin/ViL Vin/ Vi
2.13 Power Management Signals

See Chapter 8.0, “Power Management” for more details of the Power Management
interface signals.

Table 18. Power Management Interface Signals
Default Buffer State
Signal Name Dir | Term | Power Type S4/S5 S3 Reset Enter SO
PWR_BTN_B I - 3.3V CMO0S3.3 Viy Viy Vin Vin
RESET_BTN_B I | 20k(H) | 3.3V CMO0S3.3 Off Pull-up Pull-up Pull-up
S5_PG I - 3.3V CMO0S3.3 Vig Vig Viy Vig
S3_PG I - 3.3V CMO0S3.3 Vi Vig Vin Vin
S0_PG I - 3.3V CMO0S3.3 Vi Vi Vin Vin
S0_1P0_PG I - 3.3V CMO0S3.3 ViL Vi Viy Vig
S3_3V3_EN 0 Ext 3.3V CMO0S3.3 VoL Vou Vou Vou
S3_1V5_EN o) Ext 3.3V CM0S3.3 VoL Vou Vou Vou
S0_3V3_EN o) Ext 3.3V CMO0S3.3 Pull-down VoL VoL Voin
SO0_1V5_EN o} Ext 3.3V CM0S3.3 Pull-down VoL Vou Von
S0_1PO_EN o] Ext 3.3V CMO0S3.3 Pull-down VoL Vou Vou
ODRAM_PWROK (0] Ext 3.3V CMO0S3.3_0D Pull-up Pull-up Pull-up Pull-up
OSYSPWRGOOD (0] Ext 3.3V CMO0S3.3_0D Pull-up Pull-up Pull-up Pull-up
VNNSENSE 1/0 - 1.05V Analog Off Off Analog Analog
VSSSENSE 1/0 - GND Analog Off Off Analog Analog
2.14 JTAG and Debug Interface Signals
S'ee Clhapter 22.0, “Debug Port and JTAG/TAP” for more details of the JTAG interface
signals.

Intel® Quark™ SoC X1000
November 2014 Datasheet
Document Number: 329676-004US 53



™ ®
I n te l Intel® Quark™ SoC X1000—Physical Interfaces

Table 19. JTAG and Debug Interface Signals

Default Buffer State
Signal Name Dir | Term | Power Type S4/S5 S3 Reset Enter SO

TCK I 20k(L) 3.3V CM0S3.3 Pull-down Pull-down Pull-down Pull-down
TDI I 20k(H) 3.3V CMO0S3.3 Pull-up Pull-up Pull-up Pull-up
TDO (0] Ext 3.3V CMO0S3.3 Pull-up Pull-up Pull-up Pull-up
TMS I 20k(H) 3.3V CMO0S3.3 Pull-up Pull-up Pull-up Pull-up
TRST_B I | 20k(H) 3.3V CMO0S3.3 Pull-up Pull-up Pull-up Pull-up
PRDY_B (o] - 3.3V CMOS3.3 Off Off VoH VoH
PREQ_B I |20k(H) | 3.3V CMOS3.3 Pull-up Pull-up Pull-up Pull-up
2.15 Legacy Interface Signals

See Chapter 19.0, “I12C* Controller/GPIO Controller” and Chapter 21.0, “Legacy
Bridge” for more details of the legacy interface signals.

Table 20. Legacy Interface Signals

Default Buffer State
Signal Name Dir | Term | Power Type S4/S5 S3 Reset Enter SO
_ Unknown/ Unknown/
CLK14 I 3.3V CMO0S3.3 Off Off Running Running
WAKE_B I | 20k(H) | 3.3V CM0S3.3_0D Off Pull-up Pull-up Pull-up
GPE_B I | 20k(H) | 3.3V CM0S3.3_0D Off Pull-up Pull-up Pull-up
THRM_B I | 20k(H) | 3.3V CMO0S3.3 Off Off Pull-up Pull-up
SMI_B I | 20k(H) | 3.3V CMO0S3.3 Off Off Pull-up Pull-up
2.16 General Purpose I/0 Interface Signals

All GPIOs default to inputs. GPIO_SUS[5:0] are suspend well GPIOs and remain
available in S3. The default buffer state of these GPIOs while in S3 and when entering
SO from S3 is configuration dependent.

Table 21. General Purpose I/0 Signals

Default Buffer State

Signal Name Dir | Term | Power Type S4/S5 S3 Reset Enter SO
GPIO_SUS[5:0] 1/0 - 3.3V CMO0S3.3 Off Unknown Vix Vix/Unknown
GPIO[9:0] 1/0 - 3.3V CMO0S3.3 Off Off Vix Vix
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2.17 Power And Ground Pins
Table 22. Power and Ground Pins (Sheet 1 of 2)

Signal Name ';‘I?)?:;r;ael Ac:i?l‘évgi:lte Description/Notes
OVOUT_1P0_S5 Unused output from internal LDO. Leave this pin No Connect
VCC1P0_S5 Standard 1.0V Rail for S5 Logic
VCCAICLKCB_1PO ICLK Control Supply
VCCAICLKDBUFF_1P0 LoV ICLK Differential Output Buffer Supply
VCCAICLKSSC1_1P0 ICLK SSC Supply
VCCDICLKDIG_1P0 S5 ICLK Digital Supply
VCCAICLKSFR_1P5 1.5V ICLK SFR (for Oscillator, IPLL)

OVOUT_1P8_S5 S5 1.8V Rail Standby LDO Output
VCC1P8_S5 L8V S5 1.8V CFIO Supply
VCC3P3_S5 S5 3.3V Rail Standby LDO Input
VCCAICLKSE_3P3 33V ICLK Single Ended Output Buffer Supply
OVOUT_1P0_S3 S3 1.0V Rail Standby LDO Output
VCC1P0O_S3 LoV Standard 1.0V Rail for S3 logic
VCCCLKDDR_1P5 DDR IO Clock Analog Thick Gate Isolated Quiet Supply
VCCDDR_1P5 LoV DDR IO Analog Thick Gate Supply
OVOUT_1P8_S3 S3 1.8V Rail Standby LDO Output
VCC1P8_S3 1.8V S3 S3 1.8V CFIO Supply
VCCAUSB_1P8_S3 USB 1.8V Supply
VCC3P3_S3 S3 3.3V Rail Standby LDO Input
3.3V USB 3.3V Supply
VCC3P3_USB_S3 The USB PHY resides in the S3 power domain. However, from a
functional point of view USB is only active in SO.
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Table 22. Power and Ground Pins (Sheet 2 of 2)
Signal Name I;‘I?)T:;';ael Acti?lvevgst;te Description/Notes
VCC1P0O_SO Standard 1.0V Rail for HPLL (Host PLL) and USB Logic
VCCACLKDDR_1P0O DDR IO Digital Clock Isolated Quiet Supply
VCCADDR_1P0O DDR IO Digital Supply
VCCADLLDDR_1P0O DDR IO Digital Isolated Quiet Supply
VCCAPCIE_1P0 Lov PCle Analog Supply
VCCAVISA_1P0O VISA IO Analog Supply
VCCPLLDDR_1P0O DDR IO Digital PLL High Voltage
VNN Default 1.0V Standard Cell Rail including Core and Uncore Logic
OVOUT_1P05_S0 S0 1.05V Rail Standby LDO Output
VCCFHVSOC_1P05 1.05v SoC Fuses Supply
VCCFSOC_1P05 >0 Fuse Digital Sensing
VCC1P5_S0 PCIe Band-Gap Supply
VCCSFRPLLDDR_1P5 1V DDR IO PLL High Voltage
OVOUT_1P8_S0 S0 1.8V Rail Standby LDO Output
OVOUT_1P8_SLDO S0 1.8V Rail Standby LDO Output (Currently Unused)
VCC1P8_S0 1.8V S0 1.8V CFIO Supply
VCCAA_1P8 1.8V Analog Supply
VCCAUSB_1P8 USB 1.8V Analog Supply
VCC3P3_A S0 3.3V Rail Standby LDO Input (Currently Unused)
VCC3P3_S0 33V S0 3.3V Rail Standby LDO Input
RTC Well Supply
To be active in G3, the source supply for VCCRTC3P3 must be a 3.0V
VCCRTC3P3 3.3V G3 coin cell battery or equivalent. If the target application does not
require the RTC to be operational in G3, VCCRTC3P3 should be
supplied from a 3.3V supply that is active in S5.
VSS Ground
ov -
VSSA_USB USB Low-Noise Ground
2.18 Hardware Straps

The pins used for hardware straps are output pins in functional mode.Initially during a
cold boot, these strap pins are configured as inputs. These pins remain inputs until the
external pull up or pull down values are sampled during SO Power OK. Once sampled,

the pins are enabled as outputs only.
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Table 23. Hardware Straps
Signal Name Default Strap Description
Reports the Strap status of Recovery Mode:
SPI0_MOSI 1b 0 = Recovery Mode
1 = Normal Mode
Defines Memory Device Density
{SPI0_SCK 00b = Reserved
SPIl_F/IOSII} 11b 01b = 1Gb
10b = 2Gb
11b = 4Gb
Defines the Number of Ranks Enabled
LSPI_MOSI 1b Ob = 1 Rank
1b = 2 Ranks

{MACO_TXDATA[1],
MACO_TXDATA[0], 010b
MAC1_TXDATA[1]

Frequency SKU Power Optimize Mode
[2:1] CPU Clock/DDR Clock

00b = Reserved

01b = 400MHz/800MHz

10b = 200MHz/800MHz

11b = 100MHz/800MHz

[0]

Ob = Low Latency

1b = Low Power

0b = FFF0_0000h

MAC1_TXDATA[O] ob 1b = FFDO_0000h
SDIO Slot Type
00b = Removable Card Slot
{LSPI_SCK, SD_CLK} 00b 01b = Embedded Slot for One Device
10b = Shared Bus Slot
11b = Reserved
Power Button Disable
PWR_BTN_B Ob 0b = Power Button Disabled

1b = Power Button Enabled
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3.0 Ballout and Package Information

The Intel® Quark™ SoC X1000 package comes in a 373 ball, 15mm x 15mm FCBGA based on a
0.593 mm pitch.

3.1 Package Diagram

Figure 4. Intel® Quark™ SoC X1000 Package Dimensions
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3.2 Ball Listings
Table 24. Alphabetical Ball Listing
c7 12C_CLK E32 VSS
A2 RESERVED C10 SMI_B E35 AT
A4 S0_PG c12 MAC1_TXEN F2 S0_1V5_EN
A5 WAKE_B C14 MAC1_RXDV F4 S0_1VO_EN
A7 VSS C16 RMII_REF_CLK F6 VSS
A10 VSS c18 MACO_RXDV F30 VCC3P3_A
A12 VSS C21 MACO_TXEN F32 VSS
A4 V8s c23 SD_DATA[0] F34 USBHO_PWR_EN
A16 VSS C26 SD_DATAJ[3] G1 VSS
A18 VSS c28 SD_DATA[7] G3 RTCX2
A21 MACO_TXDATA[0] C35 VSS G7 S5_PG
A23 VSS D2 S0_1P0_PG G11 GPIO_SUS[0]
A26 SD_DATA[4] D5 VSS G12 VSS
A28 \EX D6 RESET_BTN_B G15 GPIO_SUS[4]
A31 VSS D9 CLK14 G17 SD_PWR
A32 VSS D11 MAC1_MDIO G19 SD_WP
A34 VSsS D13 MAC1_RXDATA[0] G33 USBH1_PWR_EN
B1 RESERVED D15 MAC1_TXDATA[0] G35 USBHO_OC_B
B2 PREQ_B D17 MACO_MDC H6 REF1_OUTCLK_N
B4 GPE_B D20 MACO_RXDATA[0] H17 VSS
B6 I2C_DATA D22 MACO_TXDATA[1] H30 VSSSENSE
B9 THRM_B D24 SD_DATA[1] J2 RTCX1
B11 MAC1_MDC D27 SD_DATA[5] Ja S3_PG
B13 MAC1_RXDATA[1] D29 VSS J6 REF1_OUTCLK_P
B15 MAC1_TXDATA[1] D31 VSS J7 RTCRST_B
B17 MACO0_MDIO D33 VSS J11 IVCCRTCEXT
B20 MACO_RXDATA[1] E1 VCCRTC_3P3 J12 GPIO_SUS[2]
B22 SD_CMD E4 S0_3V3_EN J15 GPIO_SUS[5]
B24 SD_DATA[2] E7 PRDY_B J19 SD_CLK
B27 SD_DATA[6] E11 RTC_EXT_CLK_EN_ J25 VSS
B29 | vVss B J30 VNNSENSE
B31 VSS E12 GPIO_SUS[1] 132 USBH1_OC_B
B33 | VSS E15 | GPIO_SUS[3] J34 OUSBCOMP_P18
B35 | VsSS E17 | SD_LED K1 S3_1V5_EN
c1 VSS E19 |SDCDB K3 S3_3V3_EN
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K11 OVOUT _1P8_S5 P11 VCCDICLKDIG_1P0 Vo VSS
K13 VCC1P8_S5 P13 VSS Vi1 VCCAICLKDBUFF_1
K14 VCC3P3_S3 P14 VCC1PO_S3 PO
K16 VCC3P3_USB_S3 P16 VSSA_USB V13 ZCCA'CLKSSCLW
K18 VCC1P8_S3 P18 OVOUT_1P8_S0
V14 VCC1P0_S0
K20 VCCAUSB_1P8_S3 P20 VCC1P8_S0
-0 - V16 VCC1P0_S0
K22 VCCAA_1P8 P22 VCCAUSB_1P8 s N
K24 OVOUT 1P8_SLDO P24 OVOUT_1P05_S0
=0 - V20 VNN
K33 IUSBCOMP_N18 P27 VSS
= V22 VSS
K35 VSS P29 USBH1_DP
V27 VSS
L2 PWR_BTN_B P30 USBH1_DN
= = V29 USBHO_DN
L4 TRST B R1 TDO V30 UsBHo DP
L32 RESERVED R3 ODRAM_PWROK
V32 GPIO[7]
L34 RESERVED R10 | VCCAICLKSFR_1P5
- V34 GPIO[8]
M1 VSS R26 | VCCFSOC_1P05 " Ves
M3 TCK R33 GPIO2
[2] w3 0SC_COMP
M5 VSS R35 GPIO[3]
W5 RESERVED
M6 REF0_OUTCLK_N T2 OSYSPWRGOOD
w7 CKSYS250UT
M8 REFO_OUTCLK_P RMII_REF_CLK_OU
= = T4 S w9 TS_IREF_N
M11 VSS
w27 | vss
3 lves T11 VCCAICLKCB_1P0 e P e
M14 OVOUT_1P0_S3 3 VCC1PO_S5 W30 SIUO_RTS_B
e | ves T14 OVOUT_1P0_S5 _RTS_
s VoS W33 | GPIO[9]
M18 | OVOUT 1P8_S3 PP P
2 | ves T18 VCCAVISA_1P0 =
Y11 VSS
s | ves T20 VCC1P8_S0 - -
M29 | USBD_DP = = Y14 VCCAPCIE_1P0
1 USBD DN T4 VCCFHVSOC_1P05 =
— 732 GPIO[4] Y16 VNN
M33 | USB_CLK96N s N
M35 | USB_CLK96P 34 GPIO] V20 N
N2 ™S - e Y22 VSS
" o u3 FLEX2_CLK e
N3 PIOD] u33 GPIO[6] -
Do lves AA4 RESERVED
N34 Gpiol] AA10 | RESERVED
PS VCC3P3_ss =~ il AA26 | VCC3P3_S0
P7 VCCAICLKSE_3P3 va FLEX0_CLK —
- Ves — V5 HPLL_REFCLK_N AA32 | SIUO_DSR B
V7 HPLL_REFCLK_P AA34 | SIUO_RXD
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AB1 | XTAL_OUT AD35 | VsS AK2 | PCIE_PERP_1

AB3 | Vss AE2 | PCIE_REFCLKP AK4 | PCIE_PERN_1

AB11 | VsS AE4 | PCIE_REFCLKN AK7 | DDR3_DQSI0]

AB13 | VCCACLKDDR_1PO AE10 | RESERVED AK11 | DDR3_DQ[1]

AB14 | VCCADDR_1PO AE26 | VsS AK12 | DDR3_DQ[7]

AB16 | VSS AE32 | SPIO_SCK AK15 | VSS

AB18 | VNN AE34 | SPIO_SS_B AK17 | RESERVED

AB20 | VNN AF11 | RESERVED AK19 | RESERVED

AB24 | VCC3P3_S0 AF13 | vss AK23 | DDR3_CMDPU

AB33 | SIU1_CTS_B AF20 | Vss K25 giR3_IDRAM_PWR

AB35 VSS AF22 VSS

AC2 VSS AF24 VSS AK29 VSS

AC4 | PAD_BYPASS_CLK AGT | vss AK32 | LSPIMOSI

AC5 | Ts TDC 23 |vss AK34 | SPI1_MISO

AC7 | TS_TDA AG6 | DDR3_DQ4] AL6 | VSS

AC9 | VSS AG30 | DDR3_CK[1] AL11 | DDR3_DQI0]

AC27 | SIU0_DCD_B AG33 | SPIO_MISO AL12 | DDR3_DM(0]

AC29 |vss AG35 | SPIO_MOSI AL15 | DDR3_DQ[2]

AC30 | vss AHZ | PCIE_PETN 1 AL17 | RESERVED

AC32 | SIUT_TXD AH4 | PCIE PETP 1 AL19 | DDR3_ODTPU

AC34 | SIU1_RXD AH7 | DDR3_DQSB[O] AL23 | VSS

AD1 | PCIE_PETN_O AH11 | vss AL25 | DDR3_DRAMRSTB

AD3 | PCIE_PETP_0 AH12 | DDR3_DQ[6] AL30 | DDR3_CKB[0]

AD5 | VCC1P5_S0 AH15 | DDR3_DQ[3] AM1 | VsS

AD6 | VsSS AH17 | vss AM2 | PCIE_PERP_0

AD8 | VSS AH19 | RESERVED AM4 | VSS

AD11 | RESERVED AH23 | DDR3_DQPU AM7 | VsS

AD13 | VCCPLLDDR_1P0 A2 BBR3_ISYSPWRGO mzz 3::3—VREF

AD14 | VCCADLLDDR_1PO

AD16 | VvsSS AH29 | DDR3_CKBI[1] AM33 | LSPI_SS_B

AD18 | vss AH32 | SPI1_MOSI AM35 | LSPI_SCK

D20 | vss AH34 | SPI1_SCK AN1 | PCIE_PERN_O

AD24 | VCC3P3. S0 AJ1 | PCIE_IRCOMP AN5 | DDR3_DQ[13]

AD28 | SIUO_RI_B AJ3 | PCIE_RBIAS AN6 | DDR3_DQS[1]

AD29 | SIUO_CTS_B AJS | DDR3 _DQI5] AN9 | VSS

AD3{ | VCCSFRPLLDDR 1 AJ30 | DDR3_CK]0] AN11 | DDR3_CKE[0]
P5 AJ33 | SPI1_SS_B AN13 | VsS

AD33 | SIU1_RTS_B AJ35 | Vss AN15 | DDR3_MA[11]
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AN17 | DDR3_MA[7] AT5 | DDR3_DQ[12]
AN20 | DDR3_MA[5] AT7  |vss
AN22 | DDR3_MA[1] AT10 | DDR3_DQ[14]
AN24 | DDR3_MA[10] AT12 | VCCDDR_1P5
AN27 | VsS AT14 | DDR3_MA[15]
AN29 | DDR3_CASB AT16 | VCCDDR_1P5
AN31 | DDR3_CSB[0] AT18 | VCCDDR_1P5
AN35 | LSPI_MISO AT21 | DDR3_MA[4]
AP2 | vss AT23 | VCCDDR_1P5
AP4 | DDR3_DQ[] AT26 | DDR3_BS[1]
AP7 | DDR3_DM[1] AT28 | VCCCLKDDR_1P5
AP10 | DDR3_DQ[11] AT31 | DDR3_ODTI0]
AP12 | DDR3_CKE[1] AT32 | DDR3_ODT[1]
AP14 | DDR3_MA[14] AT34 | RESERVED
AP16 DDR3_MA[9] NOTE: The following balls are
— No Connect (NC):

AP18 | VSS M26
AP21 | DDR3_MA[3] E25
AP23 | vss J23

M24
AP26 | DDR3_BS[0] Vo4
AP28 | DDR3_WEB G25
AP31 | DDR3_CSB[1] AF16

G23
AP33 | VSS M20
AR1 | RESERVED AD22
AR6 | DDR3_DQSB[1] AF14

AB22
AR9 | DDR3_DQ[10] vod
AR11 | DDR3_DQ[15] E23
AR13 | DDR3_BS[2] G29

AF18
AR15 | DDR3_MA[12] 129
AR17 | DDR3_MA[8] E29
AR20 | DDR3_MA[6]
AR22 | DDR3_MA[2]
AR24 | DDR3_MA[0]
AR27 | DDR3_RASB
AR29 | DDR3_MA[13]
AR35 | RESERVED
AT2 | RESERVED
AT3 | DDR3_DQ[8]
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DDR3_DQSBI0] AH7 GPIO_SUS[5] J15
CKSYS250UT w7 DDR3_DQSBI[1] ARG GPIO[0] N32
CLK14 D9 DDR3_DRAMRSTB AL25 GPIO[1] N34
DDR3_BS[0] AP26 | | DpR3_IDRAM_PWROK | AK25 | | GPIO[2] R33
DDR3_BS[1] AT26 DDR3_ISYSPWRGOO |\ .. | | GPIO[3] R35
DDR3_BS|[2] AR13 D GPIO[4] T32
DDR3_CASB AN29 | | DDR3_MA[0] AR24 || Gpiogs] T34
DDR3_CK[0] AJ30 DDR3_MA[1] AN22 GPIO[6] u33
DDR3_CK([1] AG30 | | DDR3_MA[10] AN24 | [ o V32
DDR3_CKBI0] AL30 DDR3_MA[11] ANTS || Gpiojg) V34
DDR3_CKBI[1] AH29 | | DDR3_MA[12] AR15 | [ Gpiog] W33
DDR3_CKE[0] AN11 || DDR3_MA[13] AR29 | | HpLL REFCLK N V5
DDR3_CKE[1] AP12 | | DDR3_MA[14] AP14 | | HpLL REFCLK P V7
DDR3_CMDPU AK23 DDR3_MA[15] AT14 12C_CLK c7
DDR3_CSB(0] AN31 DDR3_MA[2] AR22 I2C_DATA B6
DDR3_CSB[1] AP31 | | DDR3_MA[3] AP21 | | usBCOMP_N18 K33
DDR3_DMI0] AL12 | | DDR3_MA[4] AT21 | | WCCRTCEXT J11
DDR3_DM[1] AP7 DDR3_MA[5] AN20 |1 spi miso AN35
DDR3_DQ[0] AL11 DDR3_MA[6] AR20 LSPI_MOSI AK32
DDR3_DQ[1] AK11 DDR3_MA[7] AN17 LSPI_SCK AM35
DDR3_DQ[10] AR9 DDR3_MA[8] ART7 LSPI_SS_B AM33
DDR3_DQ[11] AP10 | | DDR3_MA[9] AP16 | | mMaco_mDC D17
DDR3_DQ[12] AT5 DDR3_ODTI[0] AT31 MACO_MDIO B17
DDR3_DQ[13] ANS5 DDR3_ODT[1] AT32 | | MACO_RXDATA[0] D20
DDR3_DQ[14] AT10 DDR3_ODTPU AL19 MACO_RXDATA[] B20
DDR3_DQ[15] AR11 DDR3_RASB AR27 | [1aCo_RXDV c1s
DDR3_DQ2] AL15 | | DDR3_VREF AM29 || \MACO_TXDATA(O] A21
DDR3_DQJ3] AH15 | | DDR3_WEB AP28 | | MACO_TXDATA[1] D22
DDR3_DQ[4] AG6 FLEX0_CLK V4 MACO_TXEN c21
DDR3_DQ[5] AJB FLEX1_CLK V2 MAC1_MDC B11
DDR3_DQI6] AH12 FLEX2_CLK u3 MAC1_MDIO D11
DDR3_DQ[7] AK12 GPE_B B4 MAC1_RXDATA[0] D13
DDR3_DQJ8] AT3 GPIO_SUS[0] G MAC1_RXDATA[1] B13
DDR3_DQ[9] AP4 GPIO_SUS[1] E12 MAC1_RXDV C14
DDR3_DQPU AH23 GPIO_SUS[2] J12 MAC1_TXDATAI0] D15
DDR3_DQS[0] AK7 GPIO_SUS[3] E15 MAC1_TXDATA[1] B15
DDR3_DQS[1] AN6 GPIO_SUS[4] G15
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MAC1_TXEN c12 RESERVED AK17 SD_DATA[5] D27
ODRAM_PWROK R3 RESERVED AT2 SD_DATA[6] B27
0OSC_COMP w3 RESERVED AR1 SD_DATA[7] c28
OSYSPWRGOOD T2 RESERVED AD11 SD_LED E17
OUSBCOMP_P18 J34 RESERVED AF11 SD_PWR G17
OVOUT_1P0_S3 M14 RESERVED A2 SD_WP G19
OVOUT_1P0_S5 T14 RESERVED B1 SIU0