
AMD Xilinx - XA7Z030-1FBV484Q Datasheet

Welcome to E-XFL.COM

Embedded - System On Chip (SoC): The
Heart of Modern Embedded Systems

Embedded - System On Chip (SoC) refers to an
integrated circuit that consolidates all the essential
components of a computer system into a single chip. This
includes a microprocessor, memory, and other peripherals,
all packed into one compact and efficient package. SoCs
are designed to provide a complete computing solution,
optimizing both space and power consumption, making
them ideal for a wide range of embedded applications.

What are Embedded - System On Chip (SoC)?

System On Chip (SoC) integrates multiple functions of a
computer or electronic system onto a single chip. Unlike
traditional multi-chip solutions, SoCs combine a central
processing unit (CPU), memory, input/output (I/O)
interfaces, and other essential components into a single
silicon die. This integration enhances performance,
reduces power consumption, and minimizes the physical
footprint of the system. SoCs are fundamental in
embedded systems where space, efficiency, and cost are
critical.

Applications of Embedded - System On Chip
(SoC)

SoCs are pivotal in a variety of applications due to their
compact design and high integration. In consumer
electronics, SoCs power smartphones, tablets, and
smartwatches, offering robust performance and extended
battery life. Automotive industries leverage SoCs for
advanced driver-assistance systems (ADAS), infotainment,
and vehicle-to-everything (V2X) communication. In
industrial automation, SoCs drive sophisticated
machinery control systems, data acquisition, and real-time
monitoring. Additionally, medical devices use SoCs for
portable diagnostic tools, imaging systems, and patient
monitoring equipment, where space and power efficiency
are crucial.

Common Subcategories of Embedded -
System On Chip (SoC)

System On Chip (SoC) products can be categorized into
several subtypes based on their applications and
functionalities. General-purpose SoCs are designed for a
wide range of applications, offering versatile processing
capabilities. Application-specific SoCs are tailored for
particular uses, such as multimedia processing or
automotive control, incorporating specialized features to
meet the demands of specific tasks. Real-time SoCs focus
on handling tasks with stringent timing requirements,
suitable for applications like robotics and industrial control.

Types of Embedded - System On Chip (SoC)

Details

Product Status Active

Architecture MCU, FPGA

Core Processor Dual ARM® Cortex®-A9 MPCore™ with CoreSight™

Flash Size -

RAM Size 256KB

Peripherals DMA

Connectivity CANbus, EBI/EMI, Ethernet, I²C, MMC/SD/SDIO, SPI, UART/USART, USB OTG

Speed 667MHz

Primary Attributes Kintex™-7 FPGA, 125K Logic Cells

Operating Temperature -40°C ~ 125°C (TJ)

Package / Case 484-BBGA, FCBGA

Supplier Device Package 484-FCBGA (23x23)
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• Static memory interfaces

• 8-bit SRAM data bus with up to 64 MB 
support

• Parallel NOR flash support

• ONFI1.0 NAND flash support (1-bit ECC)

• 1-bit SPI, 2-bit SPI, 4-bit SPI (quad-SPI), or 
two quad-SPI (8-bit) serial NOR flash

8-Channel DMA Controller

• Memory-to-memory, memory-to-peripheral, 
peripheral-to-memory, and scatter-gather 
transaction support

I/O Peripherals and Interfaces

• Two 10/100/1000 tri-speed Ethernet MAC 
peripherals with IEEE Std 802.3 and 
IEEE Std 1588 revision 2.0 support

• Scatter-gather DMA capability

• Recognition of 1588 rev. 2 PTP frames

• GMII and RGMII interfaces

• Two USB 2.0 OTG peripherals, each supporting 
up to 12 Endpoints

• USB 2.0 compliant device IP core

• On-the-go, high-speed, full-speed, and 
low-speed modes support

• Intel EHCI compliant USB host

• 8-bit ULPI external PHY interface

• Two full CAN 2.0B compliant CAN bus 
interfaces

• CAN 2.0-A and CAN 2.0-B and ISO 
118981-1 standard compliant

• External PHY interface

• Two SD/SDIO 2.0/MMC3.31 compliant 
controllers

• Two full-duplex SPI ports with three peripheral 
chip selects

• Two high-speed UARTs (up to 1 Mb/s)

• Two master and slave I2C interfaces

• GPIO with four 32-bit banks, of which up to 54 
bits can be used with the PS I/O (one bank of 
32b and one bank of 22b) and up to 64 bits (up 
to two banks of 32b) connected to the 
programmable logic (PL)

• Up to 54 flexible multiplexed I/O (MIO) for 
peripheral pin assignments

Interconnect

• High-bandwidth connectivity within PS and 
between PS and PL

• ARM AMBA AXI based

• QoS support on critical masters for latency and 
bandwidth control

http://www.xilinx.com
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Programmable Logic (PL)

Configurable Logic Blocks (CLB)

• Look-up tables (LUT)

• Flip-flops

• Cascadeable adders

36 Kb Block RAM

• True Dual-Port

• Up to 72 bits wide

• Configurable as dual 18 Kb

DSP Blocks

• 18 x 25 signed multiply

• 48-bit adder/accumulator

• 25-bit pre-adder

Programmable I/O Blocks

• Supports LVCMOS, LVDS, and SSTL

• 1.2V to 3.3V I/O

• Programmable I/O delay and SerDes

JTAG Boundary-Scan

• IEEE Std 1149.1 Compatible Test Interface

Two 12-Bit Analog-to-Digital Converters

• On-chip voltage and temperature sensing

• Up to 17 external differential input channels

• One million samples per second maximum 
conversion rate

Automotive Temperature Range

• I-Grade: Tj = –40°C to +100°C

• Q-Grade: Tj = –40°C to +125°C

Automotive Standards

• AEC-Q100 qualif ication
(Beyond AEC-Q100 Qualif ication is available 
upon request)

• Production Part Approval Process (PPAP) 
Documentation

Serial Transceivers

• Up to 4 receivers and transmitters

• Supports up to 6.6 Gb/s data rates

PCI Express® Block

• Root Complex and Endpoint configurations

• Supports up to Gen2 speeds

• Supports up to 4 lanes

http://www.xilinx.com
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Feature Summary
Table  1: XA Zynq-7000 All Programmable SoC

Device Name Z-7010 Z-7020 Z-7030

Part Number XA7Z010 XA7Z020 XA7Z030

Pr
oc

es
si

ng
 S

ys
te

m

Processor Core Dual ARM Cortex-A9 MPCore with CoreSight technology

Processor Extensions NEON & Single/Double Precision Floating Point for each processor

Maximum Frequency 667 MHz (-1)

L1 Cache 32 KB Instruction, 32 KB Data per processor

L2 Cache 512 KB

On-Chip Memory 256 KB

External Memory Support(1) DDR3L, DDR3, DDR2, LPDDR2

External Static Memory Support(1) 2x Quad-SPI, NAND, NOR

DMA Channels 8 (4 dedicated to Programmable Logic)

Peripherals(1) 2x UART, 2x CAN 2.0B, 2x I2C, 2x SPI, 4x 32b GPIO

Peripherals w/ built-in DMA(1) 2x USB 2.0 (OTG), 2x Tri-mode Gigabit Ethernet, 2x SD/SDIO

Security(2) AES and SHA 256b for device security

Processing System to Programmable Logic 
Interface Ports

(Primary Interfaces and Interrupts Only)

2x AXI 32b Master 2x AXI 32b Slave
4x AXI 64b/32b Memory
AXI 64b ACP
16 Interrupts

Pr
og

ra
m

m
ab

le
 L

og
ic

Xilinx 7 Series
Programmable Logic Equivalent Artix®-7 FPGA Artix-7 FPGA Kintex® FPGA

Programmable Logic Cells 
(Approximate ASIC Gates)(3)

28K Logic Cells 
(~430K)

85K Logic Cells 
(~1.3M)

125K Logic Cells 
(~1.9M)

Look-Up Tables (LUTs) 17,600 53,200 78,600

Flip-Flops 35,200 106,400 157,200

Extensible Block RAM
(# 36 Kb Blocks) 240 KB (60) 560 KB (140) 1,060 KB (265)

Programmable DSP Slices
(18x25 MACCs) 80 220 400

Peak DSP Performance
(Symmetric FIR) 100 GMACs 276 GMACs 593 GMACs

PCI Express (Root Complex and 
Endpoint)

– – Gen2 x4

Analog Mixed Signal (AMS) / XADC 2x 12 bit, 1 MSPS ADCs with up to 17 Differential Inputs

Security(2) AES and SHA 256b for Boot Code and Programmable Logic 
Configuration, Decryption, and Authentication

Notes: 
1. Restrictions apply for CLG225 package. Refer to UG585, Zynq-7000 All Programmable SoC Technical Reference Manual 

(TRM) for details.
2. Security is shared by the processing system and the programmable logic.
3. Equivalent ASIC gate count is dependent of the function implemented. The assumption is 1 Logic Cell = ~15 ASIC Gates.

http://www.xilinx.com
http://www.xilinx.com/support/documentation/user_guides/ug585-Zynq-7000-TRM.pdf
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Device-Package Combinations
XA Zynq-7000 All Programmable SoCs device-package combinations are listed in Table 1.

 

XA Zynq-7000 Family Description
The XA Zynq-7000 family offers the flexibility and scalability of an FPGA, while providing the performance, 
power, and ease of use typically associated with ASICs and ASSPs. The range of devices in the 
XA Zynq-7000 All Programmable SoC family allows designers to target cost-sensitive as well as 
high-performance applications from a single platform using industry-standard tools. While each device in 
the XA Zynq-7000 family contains the same PS, the PL and I/O resources vary between the devices. 

The XA Zynq-7000 architecture enables implementation of custom logic in the PL and custom software in 
the PS. It allows for the realization of unique and differentiated system functions. The integration of the PS 
with the PL allows levels of performance that two-chip solutions (e.g., an ASSP with an FPGA) cannot 
match due to their limited I/O bandwidth, latency, and power budgets.

Xilinx offers a large number of soft IP for the XA Zynq-7000 family. Stand-alone and Linux device drivers 
are available for the peripherals in the PS and the PL. The award-winning ISE® Design Suite: System 
Edition development environment enables a rapid product development for software, hardware, and 
systems engineers. Adoption of the ARM-based PS also brings a broad range of third-party tools and IP 
providers in combination with Xilinx’s existing PL ecosystem.

The inclusion of an application processor enables high-level operating system support, e.g., Linux. Other 
standard operating systems used with the Cortex-A9 processor are also available for the XA Zynq-7000 
family.

The PS and the PL are on separate power domains, enabling the user of these devices to power down the 
PL for power management if required. The processors in the PS always boot f irst, allowing a software 
centric approach for PL configuration. PL configuration is managed by software running on the CPU, so it 
boots similar to an ASSP.

Table  2: Device-Package Combinations

Package(1) CLG225 CLG400 CLG484 FBG484 / FBV484

Size 13 x 13 mm 17 x 17 mm 19 x 19 mm 23 x 23 mm

Ball Pitch 0.8 mm 0.8 mm 0.8 mm 1.0 mm

Device PS
I/O(2)

SelectIO™ PS
I/O(2)

SelectIO PS
I/O(2)

SelectIO PS
I/O(2) GTX

SelectIO

HR HR(3) HR(3) HR  HP(4)

XA7Z010 86 54 130 100

XA7Z020 130 125 130 200

XA7Z030 130 4 100 63

Notes: 
1. All packages listed are Pb-free.
2. PS I/O includes user I/O and DDR I/O.
3. HR = High Range I/O with support for I/O voltage from 1.2V up to 3.3V.
4. HP = High Performance I/O with support for I/O voltage from 1.2V to 1.8V.

http://www.xilinx.com
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PS-PL Interface

The PS-PL interface includes:

• AMBA AXI interfaces for primary data communication

• Two 32-bit AXI master interfaces 

• Two 32-bit AXI slave interfaces

• Four 64-bit/32-bit configurable, buffered AXI slave interfaces with direct access to DDR memory 
and OCM, referred to as high-performance AXI ports

• One 64-bit AXI slave interface (ACP port) for coherent access to CPU memory

• DMA, interrupts, events signals

• Processor event bus for signaling event information to the CPU

• PL peripheral IP interrupts to the PS GIC

• Four DMA channel signals for the PL

• Asynchronous triggering signals

• Extendable multiplexed I/O (EMIO) allows unmapped PS peripherals to access PL I/O 

• Clocks and resets

• Four PS clock outputs to the PL with start/stop control

• Four PS reset outputs to the PL

• Configuration and miscellaneous

• Processor configuration access port (PCAP) to support full and partial PL configuration, and 
secured PS boot image decryption and authentication

• JTAG interface

The two highest performance interfaces between the PS and the PL for data transfer are the 
high-performance AXI ports and ACP interfaces. The high performance AXI ports are used for high 
throughput data transfer between the PS and the PL. Coherency, if required, is managed under software 
control. When hardware coherent access to the CPU memory is required, the ACP port is to be used.

High-Performance AXI Ports 

The high-performance AXI ports provide access from the PL to DDR and OCM in the PS. The four 
dedicated AXI memory ports from the PL to the PS are configurable as either 32-bit or 64-bit interfaces. 
As shown in Figure 3, these interfaces connect the PL to the memory interconnect via a FIFO controller. 
Two of the three output ports go to the DDR memory controller and the third goes to the dual-ported 
on-chip memory (OCM).

http://www.xilinx.com
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MMCM Additional Programmable Features

The MMCM can have a fractional counter in either the feedback path (acting as a multiplier) or in one 
output path. Fractional counters allow non-integer increments of 1/8 and can thus increase frequency 
synthesis capabilities by a factor of 8.

The MMCM can also provide fixed or dynamic phase shift in small increments that depend on the VCO 
frequency. At 1,200 MHz, the phase-shift timing increment is 15 ps.

Clock Distribution

Each XA Zynq-7000 All Programmable SoC provides six different types of clock lines (BUFG, BUFR, BUFIO, 
BUFH, BUFMR, and the high-performance clock) to address the different clocking requirements of high 
fanout, short propagation delay, and extremely low skew.

Global Clock Lines

In each XA Zynq-7000 All Programmable SoC, 32 global clock lines have the highest fanout and can reach 
every flip-flop clock, clock enable, and set/reset as well as many logic inputs. There are 12 global clock 
lines within any clock region driven by the horizontal clock buffers (BUFH). Each BUFH can be 
independently enabled/disabled, allowing for clocks to be turned off within a region, thereby offering 
fine-grain control over which clock regions consume power. Global clock lines can be driven by global 
clock buffers, which can also perform glitchless clock multiplexing and clock enable functions. Global 
clocks are often driven from the CMT, which can completely eliminate the basic clock distribution delay.

Regional Clocks

Regional clocks can drive all clock destinations in their region. A region is defined as any area that is 50 I/O 
and 50 CLB high and half the device wide. XA Zynq-7000 All Programmable SoCs have between eight and 
twenty-four regions. There are four regional clock tracks in every region. Each regional clock buffer can be 
driven from either of four clock-capable input pins, and its frequency can optionally be divided by any 
integer from 1 to 8.

I/O Clocks

I/O clocks are especially fast and serve only I/O logic, as described in the I/O Logic section. XA Zynq-7000 
All Programmable SoCs have a direct connection from the MMCM to the I/O for low-jitter, 
high-performance interfaces.

Block RAM
Some of the key features of the block RAM include:

• Dual-port 36 Kb block RAM with port widths of up to 72

• Programmable FIFO logic

• Built-in optional error correction circuitry

Every XA Zynq-7000 All Programmable SoC has between 60 and 265 dual-port block RAMs, each storing 
36 Kb. Each block RAM has two completely independent ports that share nothing but the stored data.

http://www.xilinx.com


XA Zynq-7000 All Programmable SoC Overview

DS188 (v1.3.1) July 8, 2016 www.xilinx.com
Product Specification 20

XA Zynq-7000 All Programmable SoCs use small form factor wire-bond and flip-chip packages for lowest 
cost.

I/O Electrical Characteristics

Single-ended outputs use a conventional CMOS push/pull output structure driving High towards VCCO or 
Low towards ground, and can be put into a high-Z state. The system designer can specify the slew rate and 
the output strength. The input is always active but is usually ignored while the output is active. Each pin 
can optionally have a weak pull-up or a weak pull-down resistor.

Most signal pin pairs can be configured as differential input pairs or output pairs. Differential input pin 
pairs can optionally be terminated with a 100Ω internal resistor. All XA Zynq-7000 All Programmable SoCs 
support differential standards beyond LVDS: HT, RSDS, BLVDS, differential SSTL, and differential HSTL.

Each of the I/Os supports memory I/O standards, such as single-ended and differential HSTL as well as 
single-ended SSTL and differential SSTL. The SSTL I/O standard can support data rates of up to 667 Mb/s 
for DDR3 (-1Q grade) interfacing applications.

3-State Digitally Controlled Impedance and Low-Power I/O Features

The 3-state Digitally Controlled Impedance (T_DCI) can control the output drive impedance (series 
termination) or can provide parallel termination of an input signal to VCCO or split (Thevenin) termination 
to VCCO/2. This allows users to eliminate off-chip termination for signals using T_DCI. In addition to board 
space savings, the termination automatically turns off when in output mode or when 3-stated, saving 
considerable power compared to off-chip termination. The I/Os also have low-power modes for IBUF and 
IDELAY to provide further power savings, especially when used to implement memory interfaces.

I/O Logic

Input and Output Delay

All inputs and outputs can be configured as either combinatorial or registered. Double data rate (DDR) is 
supported by all inputs and outputs. Any input and some outputs can be individually delayed by up to 32 
increments of 78 ps or 52 ps each. Such delays are implemented as IDELAY and ODELAY. The number of 
delay steps can be set by configuration and can also be incremented or decremented while in use. 

ISERDES and OSERDES

Many applications combine high-speed, bit-serial I/O with slower parallel operation inside the device. This 
requires a serializer and deserializer (SerDes) inside the I/O structure. Each I/O pin possesses an 8-bit 
IOSERDES (ISERDES and OSERDES) capable of performing serial-to-parallel or parallel-to-serial 
conversions with programmable widths of 2, 3, 4, 5, 6, 7, or 8 bits. By cascading two IOSERDES from two 
adjacent pins (default from differential I/O), wider width conversions of 10 and 14 bits can also be 
supported. The ISERDES has a special oversampling mode capable of asynchronous data recovery for 
applications like a 1.25 Gb/s LVDS I/O-based SGMII interface.

http://www.xilinx.com
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Low-Power Serial Transceivers
Some highlights of the low-power serial transceivers include:

• High-performance GTX transceivers capable of up to 6.6 Gb/s with lidless flip-chip packages.

• Low-power mode optimized for chip-to-chip interfaces.

• Advanced Transmit pre and post emphasis, and receiver linear (CTLE) and decision feedback 
equalization (DFE), including adaptive equalization for additional margin.

Ultra-fast serial data transmission to optical modules, between ICs on the same PCB, over the backplane, 
or over longer distances is becoming increasingly popular and important to enable customer line cards to 
scale to 200 Gb/s. It requires specialized dedicated on-chip circuitry and differential I/O capable of coping 
with the signal integrity issues at these high data rates.

The Zynq-7000 All Programmable SoCs transceiver counts range from 0 to 4 transceiver circuits. Each 
serial transceiver is a combined transmitter and receiver. The various Zynq-7000 serial transceivers can use 
a combination of ring oscillators and LC tank architecture to allow the ideal blend of flexibility and 
performance while enabling IP portability across the family members. Lower data rates can be achieved 
using Zynq-7000 logic-based oversampling. The serial transmitter and receiver are independent circuits 
that use an advanced PLL architecture to multiply the reference frequency input by certain programmable 
numbers between 4 and 25 to become the bit-serial data clock. Each transceiver has a large number of 
user-definable features and parameters. All of these can be defined during device configuration, and 
many can also be modified during operation.

Transmitter

The transmitter is fundamentally a parallel-to-serial converter with a conversion ratio of 16, 20, 32, 40, 64, 
or 80. This allows the designer to trade-off datapath width for timing margin in high-performance designs. 
These transmitter outputs drive the PC board with a single-channel differential output signal. TXOUTCLK 
is the appropriately divided serial data clock and can be used directly to register the parallel data coming 
from the internal logic. The incoming parallel data is fed through an optional FIFO and has additional 
hardware support for the 8B/10B, 64B/66B, or 64B/67B encoding schemes to provide a suff icient number 
of transitions. The bit-serial output signal drives two package pins with differential signals. This output 
signal pair has programmable signal swing as well as programmable pre- and post-emphasis to 
compensate for PC board losses and other interconnect characteristics. For shorter channels, the swing 
can be reduced to reduce power consumption.

Receiver

The receiver is fundamentally a serial-to-parallel converter, changing the incoming bit-serial differential 
signal into a parallel stream of words, each 16, 20, 32, 40, 64, or 80 bits. This allows the designer to 
trade-off internal datapath width versus logic timing margin. The receiver takes the incoming differential 
data stream, feeds it through programmable linear and decision feedback equalizers (to compensate for 
PC board and other interconnect characteristics), and uses the reference clock input to initiate clock 
recognition. There is no need for a separate clock line. The data pattern uses non-return-to-zero (NRZ) 
encoding and optionally guarantees sufficient data transitions by using the selected encoding scheme. 
Parallel data is then transferred into the PL using the RXUSRCLK clock. For short channels, the transceivers 
offers a special low power mode (LPM) for additional power reduction.

http://www.xilinx.com
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Out-of-Band Signaling

The transceivers provide out-of-band (OOB) signaling, often used to send low-speed signals from the 
transmitter to the receiver while high-speed serial data transmission is not active. This is typically done 
when the link is in a powered-down state or has not yet been initialized. This benefits PCI Express and 
SATA/SAS applications.

Integrated Block for PCI Express Designs
Highlights of the integrated block for PCI Express include:

• Compliant to the PCI Express Base Specif ication 2.1 with Endpoint and Root Port capability 

• Supports Gen1 (2.5 Gb/s) and Gen2 (5 Gb/s)

• Advanced configuration options, Advanced Error Reporting (AER), and End-to-End CRC (ECRC) 
Advanced Error Reporting and ECRC features

All Zynq-7000 All Programmable SoCs with transceivers include an integrated block for PCI Express 
technology that can be configured as an Endpoint or Root Port, compliant to the PCI Express Base 
Specification Revision 2.1. The Root Port can be used to build the basis for a compatible Root Complex, to 
allow custom communication between the Zynq-7000 AP SoC and other devices via the PCI Express 
protocol, and to attach ASSP Endpoint devices, such as Ethernet Controllers or Fibre Channel HBAs, to the 
Zynq-7000 All Programmable SoC.

This block is highly configurable to system design requirements and can operate 1, 2, or 4 lanes at the 
2.5 Gb/s and 5.0 Gb/s data rates. For high-performance applications, advanced buffering techniques of 
the block offer a flexible maximum payload size of up to 1,024 bytes. The integrated block interfaces to the 
integrated high-speed transceivers for serial connectivity and to block RAMs for data buffering. 
Combined, these elements implement the Physical Layer, Data Link Layer, and Transaction Layer of the PCI 
Express protocol.

Xilinx provides a light-weight, configurable, easy-to-use LogiCORE™ IP wrapper that ties the various 
building blocks (the integrated block for PCI Express, the transceivers, block RAM, and clocking resources) 
into an Endpoint or Root Port solution. The system designer has control over many configurable 
parameters: lane width, maximum payload size, PL interface speeds, reference clock frequency, and base 
address register decoding and f iltering.

Xilinx offers a wrapper for the integrated block: AXI4 (memory mapped). AXI4 (memory mapped) is 
designed for Xilinx Platform Studio/EDK design flow and MicroBlaze™ processor based designs.

More information and documentation on solutions for PCI Express designs can be found at: 
http://www.xilinx.com/technology/protocols/pciexpress.htm.

http://www.xilinx.com
http://www.xilinx.com/technology/protocols/pciexpress.htm
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Reset Management
The reset management function provides the ability to reset the entire device or individual units within it. 
The PS supports these reset functions and signals:

• External and internal power-on reset signal

• Warm reset

• Watchdog timer reset

• User resets to PL

• Software, watchdog timer, or JTAG provided resets

• Security violation reset (locked down reset)

Clock Management
The PS in the Zynq-7000 product family is equipped with three phase-locked loops (PLLs), providing 
flexibility in configuring the clock domains within the PS. There are three primary clock domains of interest 
within the PS. These include the APU, the DDR controller, and the I/O peripherals (IOP). The frequencies of 
all of these domains can be configured independently under software control.

PS Boot and Device Configuration
XA Zynq-7000 All Programmable SoCs use a multi-stage boot process that supports both a non-secure 
and a secure boot. The PS is the master of the boot and configuration process. For a secure boot, the PL 
must be powered on to enable the use of the security block located within the PL, which provides 256-bit 
AES and SHA decryption/authentication. 

Upon reset, the device mode pins are read to determine the primary boot device to be used: NOR, NAND, 
Quad-SPI, SD, or JTAG. JTAG can only be used as a non-secure boot source and is intended for debugging 
purposes. One of the ARM Cortex-A9 CPUs executes code out of on-chip ROM and copies the first stage 
boot loader (FSBL) from the boot device to the OCM. 

After copying the FSBL to OCM, the processor executes the FSBL. Xilinx supplies example FSBLs or users 
can create their own. The FSBL initiates the boot of the PS and can load and configure the PL, or 
configuration of the PL can be deferred to a later stage. The FSBL typically loads either a user application 
or an optional second stage boot loader (SSBL) such as U-Boot. Users obtain the SSBL from Xilinx or a third 
party, or they can create their own SSBL. The SSBL continues the boot process by loading code from any 
of the primary boot devices or from other sources such as USB, Ethernet, etc. If the FSBL did not configure 
the PL, the SSBL can do so, or again, the configuration can be deferred to a later stage.

The static memory interface controller (NAND, NOR, or Quad-SPI) and SDIO are configured using default 
settings. To improve device configuration speed, these settings can be modif ied by information provided 
in the boot image header. The ROM boot image is not user readable or callable after boot. 
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Power Examples

Power for the XA Zynq-7000 All Programmable SoCs varies depending on the utilization of the PL 
resources, and the frequency of the PS and PL. To estimate power, use Xilinx Power Estimator (XPE) at 
http://www.xilinx.com/products/design_tools/logic_design/xpe.htm.

Memory Map
XA Zynq-7000 All Programmable SoCs support a 4 GB address space, organized as described in Table 5.

Ordering Information
Table 6 shows the speed and temperature grades available in the different device families. Some devices 
might not be available in every speed and temperature grade.

Table  5: Memory Map

Start 
Address Size (MB) Description

0x0000_0000 1,024 DDR DRAM and on-chip memory (OCM)

0x4000_0000 1,024 PL AXI slave port #0

0x8000_0000 1,024 PL AXI slave port #1

0xE000_0000 256 IOP devices

0xF000_0000 128 Reserved

0xF800_0000 32 Programmable registers access via AMBA APB bus

0xFA00_0000 32 Reserved

0xFC00_0000 64 MB - 256 KB
Quad-SPI linear address base address (except top 
256 KB which is in OCM), 64 MB reserved, only 
32 MB is currently supported

0xFFFC_0000 256 KB OCM when mapped to high address space

Table  6: Speed Grade and Junction Temperature Ranges

Device
Speed Grade and Junction Temperature Range

Industrial (I)
–40°C to +100°C

Automotive (Q)
–40°C to +125°C

XA Zynq-7000 -1 -1

http://www.xilinx.com/products/design_tools/logic_design/xpe.htm
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The ordering information, shown in Figure 4, applies to all packages including Pb-Free.

X-Ref Target - Figure 4

Figure 4: Ordering Information

X A 7 Z 0 2 0 - 1 C L G 4 8 4 IExample:

Part Number

Speed Grade 
(-1)

Junction Temperature Range
 I  = Industrial (Tj = �40°C to +100°C)
Q = Automotive (Tj = �40°C to +125°C)

Number of Pins

Pb-Free
V = RoHS 6/6
(CL)G = RoHS 6/6
(FB)G = RoHS 6/6 with exemption 15

Package Type
DS188_04_092915

http://www.xilinx.com
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maximum extent permitted by applicable law: (1) Materials are made available “AS IS” and with all faults, Xilinx hereby DISCLAIMS
ALL WARRANTIES AND CONDITIONS, EXPRESS, IMPLIED, OR STATUTORY, INCLUDING BUT NOT LIMITED TO WARRANTIES OF
MERCHANTABILITY, NON-INFRINGEMENT, OR FITNESS FOR ANY PARTICULAR PURPOSE; and (2) Xilinx shall not be liable (whether
in contract or tort, including negligence, or under any other theory of liability) for any loss or damage of any kind or nature related
to, arising under, or in connection with, the Materials (including your use of the Materials), including for any direct, indirect,
special, incidental, or consequential loss or damage (including loss of data, profits, goodwill, or any type of loss or damage
suffered as a result of any action brought by a third party) even if such damage or loss was reasonably foreseeable or Xilinx had
been advised of the possibility of the same. Xilinx assumes no obligation to correct any errors contained in the Materials or to
notify you of updates to the Materials or to product specif ications. You may not reproduce, modify, distribute, or publicly display
the Materials without prior written consent. Certain products are subject to the terms and conditions of Xilinx’s limited warranty,
please refer to Xilinx’s Terms of Sale which can be viewed at http://www.xilinx.com/legal.htm#tos; IP cores may be subject to
warranty and support terms contained in a license issued to you by Xilinx. Xilinx products are not designed or intended to be
fail-safe or for use in any application requiring fail-safe performance; you assume sole risk and liability for use of Xilinx products
in such critical applications, please refer to Xilinx’s Terms of Sale which can be viewed at http://www.xilinx.com/ legal.htm#tos.

Automotive Applications Disclaimer
AUTOMOTIVE PRODUCTS (IDENTIFIED AS "XA" IN THE PART NUMBER) ARE NOT WARRANTED FOR USE IN THE DEPLOYMENT OF
AIRBAGS OR FOR USE IN APPLICATIONS THAT AFFECT CONTROL OF A VEHICLE ("SAFETY APPLICATION") UNLESS THERE IS A
SAFETY CONCEPT OR REDUNDANCY FEATURE CONSISTENT WITH THE ISO 26262 AUTOMOTIVE SAFETY STANDARD ("SAFETY
DESIGN").  CUSTOMER SHALL, PRIOR TO USING OR DISTRIBUTING ANY SYSTEMS THAT INCORPORATE PRODUCTS, THOROUGHLY
TEST SUCH SYSTEMS FOR SAFETY PURPOSES.  USE OF PRODUCTS IN A SAFETY APPLICATION WITHOUT A SAFETY DESIGN IS
FULLY AT THE RISK OF CUSTOMER, SUBJECT ONLY TO APPLICABLE LAWS AND REGULATIONS GOVERNING LIMITATIONS ON
PRODUCT LIABILITY.
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