M)DiGi

Electronics

XA7S15-1CSGA225Q Datasheet

DiGi Electronics Part Number XA7S15-1CSGA225Q-DG
Manufacturer AMD
Manufacturer Product Number XA7S515-1CSGA225Q
Description IC FPGA 100 I/0 225CSGA
Detailed Description Spartan®-7 XA Field Programmable Gate Array (FPG

A) IC 100 368640 12800 225-LFBGA, CSPBGA

https://www.DiGi-Electronics.com

Tel: +00 852-30501935
RFQ Email: Info@DiGi-Electronics.com

DiGi is a global authorized distributor of electronic components.


https://www.digi-electronics.com/en/products/detail/xilinx/XA7S15-1CSGA225Q/8953503.html

M)DiGi

Electronics

Purchase and inquiry

Manufacturer Product Number:
XA7515-1CSGA225Q

Series:

Spartan®-7 XA

DiGi-Electronics Programmable:

Not Verified

Number of Logic Elements/Cells:

12800

Number of I/0:

100

Mounting Type:
Surface Mount

Grade:

Automotive

Package / Case:
225-LFBGA, CSPBGA
Base Product Number:

XA7515

Environmental & Export classification

RoHS Status:
ROHS3 Compliant
REACH Status:
REACH Unaffected
HTSUS:

8542.39.0001

Manufacturer:

AMD

Product Status:

Active

Number of LABS/CLBs:
1000

Total RAM Bits:

368640

Voltage - Supply:
0.95V ~ 1.05V
Operating Temperature:
-40°C ~ 125°C (TJ)
Qualification:

AEC-Q100

Supplier Device Package:

225-CSGA (13x13)

Moisture Sensitivity Level (MSL):
3 (168 Hours)

ECCN:

EAR99

DiGi is a global authorized distributor of electronic components.



XA7515-1CSGA225Q AMD IC FPGA 100 I/0 225CSGA

AMD Spartan 7 XA FPGA
Automotive Data Sheet: Overview

AMD 1

DS171 (v1.2) February 21, 2025

Product Specification

General Description

The AMD Spartan™ 7 XA family of FPGAs, using the high-K metal gate (HKMG) process, provides the best combination of high
performance and low power to service a wide variety of automotive applications. Spartan 7 XA FPGAs use the same 28 HPL process as the
established 7 series families and benefit from many of the same underlying architectural elements. The result is a family of compact,
cost-optimized FPGAs that provide high logic and 1/0O performance with strictly controlled power consumption that are able to fit into
aggressively small form factor packaging—all at a low cost.

The six-member family delivers expanded densities ranging from 6,000 to 102,400 logic cells and faster, more comprehensive connectivity.
The Spartan 7 XA family offers a new, more efficient, dual-register 6-input look-up table (LUT) logic and a rich selection of built-in
system-level blocks. These include 36 Kb (2 x 18 Kb) block RAMs with built-in FIFO logic for on-chip data buffering, DSP slices with 25 x 18
multiplier, 48-bit accumulator, and pre-adder for high-performance filtering, including optimized symmetric coefficient filtering, enhanced
mixed-mode clock management blocks, SelectlO™ technology with support of DDR3 interfacing up to 667 Mb/s, advanced system-level
power management modes, auto-detect configuration options, and enhanced IP security with AES and Device DNA protection. These
features provide a low-cost programmable alternative to custom ASIC products with unprecedented ease of use. Spartan 7 XA FPGAs offer
the best solution for flexible and scalable high-volume logic designs, high-bandwidth parallel DSP processing designs, and cost-sensitive
applications where multiple interfacing standards are required.

Features

. *  Abundant logic resources with increased logic capacit
*  Automotive Temperatures: 9 9 pactty

«  Optional shift register or distributed RAM support

+ |-Grade: T; = -40°C to +100°C

+  Q-Grade: Tj = -40°C to +125°C

Automotive Standards:

e AMD is ISO-TS16949 compliant

+  AEC-Q100 qualification

*  Production Part Approval Process (PPAP) documentation

«  Beyond AEC-Q100 qualification is available upon request

Designed for low cost

«  Multiple efficient integrated blocks

»  Optimized selection of I/O standards

*  High-volume plastic wire-bonded packages

Low static and dynamic power

« 28 nm process optimized for cost and low power

High-performance SelectlO technology with support for

DDR3

* Upto 1250 Mb/s data transfer rate per differential 1/0

»  Selectable output drive, up to 24mA per pin

* 3.3Vto 1.2V I/O standards and protocols

*  Low-cost HSTL and SSTL memory interfaces

« Adjustable I/O slew rates to improve signal integrity

Efficient DSP slices

« High-performance arithmetic and signal processing

e Fast 25 x 18 multiplier and 48-bit accumulator

*  Pipelining and cascading capability

»  Pre-adder to assist filter applications

Integrated Memory Controller blocks

. DDR, DDR2, DDR3, and LPDDR support

« Data rates up to 667 Mb/s

*  Multiport bus structure with independent FIFO to reduce
design timing issues
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«  Efficient 6-input LUTs improve performance and
minimize power

e LUT with dual flip-flops for pipeline centric applications

Block RAM with a wide range of granularity

*  Fast block RAM with byte write enable

« 36 Kb blocks that can be optionally programmed as two
independent 18 Kb block RAMs

Clock Management Tile (CMT) for enhanced performance

+  Low noise, flexible clocking

+ Digital Clock Managers (DCMs) eliminate clock skew and
duty cycle distortion

e Phase-Locked Loops (PLLs) for low-jitter clocking

«  Frequency synthesis with simultaneous multiplication,
division, and phase shifting

+ 32 low-skew global clock networks

Simplified configuration supports low-cost standards:

- 2-pin auto-detect configuration

e Broad third-party SPI (up to x4) flash support

«  Multi-boot support for remote upgrade with multiple
bitstreams, using watchdog protection

Enhanced security for design protection.

*  Unique Device DNA identifier for design authentication

Wide variety of configuration options, including support for

commodity memories, 256-bit AES encryption with

HMAC/SHA-256 authentication, and built-in SEU detection

and correction

Industry-leading IP and reference designs

Strong automotive-specific third-party ecosystem with IP,

development boards, and design services
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Spartan 7 XA FPGA Feature Summary

Table 1: Spartan 7 XA FPGA Feature Summary by Device

CLB Block RAM Blocks(®)
. Logic i g DSP XADC Total I/0 Max User
Device Max Distrib- : CMTs( | PCle® | GT
Cells Slices( uted RAM Slices(2) 18Kb | 36 Kb ?I’I(ab); Blocks | Banks(®) /0
(Kb)

XA7S6 6,000 938 70 10 10 5 180 2 0 0 0 2 100
XA7S15 12,800 2,000 150 20 20 10 360 2 0 0 0 2 100
XA7S25 23,360 3,650 313 80 90 45 1,620 3 0 0 1 3 150
XA7S50 52,160 8,150 600 120 150 75 2,700 5 0 0 1 5 250
XAT7S75 76,800 12,000 832 140 180 90 3,240 8 0 0 1 8 400
XA75100 102,400 16,000 1,110 160 240 120 4,320 8 0 0 1 8 400
Notes:

1. Each 7 Series FPGA slice contains four LUTs and eight flip-flops; only some slices can use their LUTs as distributed RAM or SRLs.

2. Each DSP slice contains a pre-adder, a 25 x 18 multiplier, an adder, and an accumulator.

3. Block RAMs are fundamentally 36 Kb in size; each block can also be used as two independent 18 Kb blocks.

4. Each CMT contains one MMCM and one PLL.

5. Does not include configuration Bank 0.
Table 2: Spartan 7 XA FPGA Device-Package Combinations and Maximum I/Os

Package CPGA196 CSGA225 CSGA324 FGGA484 FGGA676
Size (mm) 8x8 13x13 15x 15 23x23 27 x 27
Ball Pitch (mm) 0.5 0.8 0.8 1.0 1.0
Device HR I/011) HR I/01) HR 1/0(1) HR 1/0(1) HR 1/0(1)

XA756 100 100

XA7515 100 100

XA7S25 150 150

XA7S50 210 250

XA7S75 338 400
XA75100 338 400
Notes:

1. HR = High-range I/0 with support for I/O voltage from 1.2V to 3.3V.

DS171 (v1.2) February 21, 2025

Product Specification




XA7515-1CSGA225Q AMD IC FPGA 100 1/0 225CSGA

Automotive Data Sheet: Overview
AMD 1

CLBs, Slices, and LUTs

Some key features of the CLB architecture include:

e Real 6-input look-up tables (LUTs)
e Memory capability within the LUT

e Register and shift register functionality

The LUTs in Spartan 7 XA FPGAs can be configured as either one 6-input LUT (64-bit ROMs) with one
output, or as two 5-input LUTs (32-bit ROMs) with separate outputs but common addresses or logic inputs.
Each LUT output can optionally be registered in a flip-flop. Four such LUTs and their eight flip-flops as well
as multiplexers and arithmetic carry logic form a slice, and two slices form a configurable logic block
(CLB). Four of the eight flip-flops per slice (one per LUT) can optionally be configured as latches.

Between 25-50% of all slices can also use their LUTs as distributed 64-bit RAM or as 32-bit shift registers
(SRL32) or as two SRL16s. Modern synthesis tools take advantage of these highly efficient logic, arithmetic,
and memory features.

Clock Management

Some of the key highlights of the clock management architecture include:

e High-speed buffers and routing for low-skew clock distribution
e Frequency synthesis and phase shifting

e Low-jitter clock generation and jitter filtering

Each Spartan 7 XA FPGA has up to 8 clock management tiles (CMTs), each consisting of one mixed-mode
clock manager (MMCM) and one phase-locked loop (PLL).

Mixed-Mode Clock Manager and Phase-Locked Loop

The MMCM and PLL share many characteristics. Both can serve as a frequency synthesizer for a wide range
of frequencies and as a jitter filter for incoming clocks. At the center of both components is a
voltage-controlled oscillator (VCO), which speeds up and slows down depending on the input voltage it
receives from the phase frequency detector (PFD).

There are three sets of programmable frequency dividers: D, M, and O. The pre-divider D (programmable
by configuration and afterwards via DRP) reduces the input frequency and feeds one input of the
traditional PLL phase/frequency comparator. The feedback divider M (programmable by configuration and
afterwards via DRP) acts as a multiplier because it divides the VCO output frequency before feeding the
other input of the phase comparator. D and M must be chosen appropriately to keep the VCO within its
specified frequency range. The VCO has eight equally-spaced output phases (0°, 45°, 90°, 135°, 180°, 225°,
270°, and 315°). Each can be selected to drive one of the output dividers (six for the PLL, OO0 to O5, and
seven for the MMCM, OO0 to O6), each programmable by configuration to divide by any integer from 1 to
128.

DS171 (v1.2) February 21, 2025
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The MMCM and PLL have three input-jitter filter options: low bandwidth, high bandwidth, or optimized
mode. Low-bandwidth mode has the best jitter attenuation but not the smallest phase offset.
High-bandwidth mode has the best phase offset, but not the best jitter attenuation. Optimized mode
allows the tools to find the best setting.

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 /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 1,440 MHz, the phase-shift timing increment is 13 ps.

Clock Distribution

Each Spartan 7 XA FPGA 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 Spartan 7 XA FPGA (except XA7S6 and XA7S15), 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 an area that is 50 I/O
and 50 CLB high and half the chip wide. Spartan 7 XA FPGAs have between two and eight regions. There
are four regional clock tracks in every region. Each regional clock buffer can be driven from any of four
clock-capable input pins, and its frequency can optionally be divided by any integer from 1 to 8.

1/0 Clocks

I/O clocks are especially fast and serve only 1/O logic and serializer/deserializer (SerDes) circuits, as
described in the I/0O Logic section. The Spartan 7 XA devices have a direct connection from the MMCM to
the 1/0 for low-jitter, high-performance interfaces.

DS171 (v1.2) February 21, 2025
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Block RAM

Some of the key features of the block RAM include:

e Dual-port 36 Kb block RAM with port widths of up to 72
e Programmable FIFO logic

e Built-in optional error correction circuitry

Every Spartan 7 XA FPGA has between 5 and 120 dual-port block RAMs, each storing 36 Kb. Each block
RAM has two completely independent ports that share nothing but the stored data.

Synchronous Operation

Each memory access, read or write, is controlled by the clock. All inputs, data, address, clock enables, and
write enables are registered. Nothing happens without a clock. The input address is always clocked,
retaining data until the next operation. An optional output data pipeline register allows higher clock rates
at the cost of an extra cycle of latency.

During a write operation, the data output can reflect either the previously stored data, the newly written
data, or can remain unchanged.

Programmable Data Width

Each port can be configured as 32K x 1, 16K x 2, 8K x 4, 4K x 9 (or 8), 2K x 18 (or 16), 1K x 36 (or 32), or
512 x 72 (or 64). The two ports can have different aspect ratios without any constraints.

Each block RAM can be divided into two completely independent 18 Kb block RAMs that can each be
configured to any aspect ratio from 16K x 1 to 512 x 36. Everything described previously for the full
36 Kb block RAM also applies to each of the smaller 18 Kb block RAMs.

Only in simple dual-port (SDP) mode can data widths of greater than 18 bits (18 Kb RAM) or 36 bits (36 Kb
RAM) be accessed. In this mode, one port is dedicated to read operation, the other to write operation. In
SDP mode, one side (read or write) can be variable, while the other is fixed to 32/36 or 64/72.

Both sides of the dual-port 36 Kb RAM can be of variable width.

Two adjacent 36 Kb block RAMs can be configured as one cascaded 64K x 1 dual-port RAM without any
additional logic.

Error Detection and Correction

Each 64-bit-wide block RAM can generate, store, and utilize eight additional Hamming code bits and
perform single-bit error correction and double-bit error detection (ECC) during the read process. The ECC
logic can also be used when writing to or reading from external 64- to 72-bit-wide memories.

DS171 (v1.2) February 21, 2025
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FIFO Controller

The built-in FIFO controller for single-clock (synchronous) or dual-clock (asynchronous or multi-rate)
operation increments the internal addresses and provides four handshaking flags: full, empty, almost full,
and almost empty. The almost full and almost empty flags are freely programmable. Similar to the block
RAM, the FIFO width and depth are programmable, but the write and read ports always have identical
width.

First word fall-through mode presents the first-written word on the data output even before the first read
operation. After the first word has been read, there is no difference between this mode and the standard
mode.

Digital Signal Processing — DSP Slice
Some highlights of the DSP functionality include:

e 25 x 18 twos complement multiplier/accumulator high-resolution (48 bit) signal processor
e Power saving pre-adder to optimize symmetrical filter applications

e Advanced features: Optional pipelining, optional ALU, and dedicated buses for cascading

DSP applications use many binary multipliers and accumulators, best implemented in dedicated DSP
slices. All 7 Series FPGAs have many dedicated, full custom, low-power DSP slices, combining high speed
with small size while retaining system design flexibility.

Each DSP slice fundamentally consists of a dedicated 25 x 18 bit two's complement multiplier and a 48-bit
accumulator, both capable of operating up to 550 MHz. The multiplier can be dynamically bypassed, and
two 48-bit inputs can feed a single-instruction-multiple-data (SIMD) arithmetic unit (dual 24-bit
add/subtract/accumulate or quad 12-bit add/subtract/accumulate), or a logic unit that can generate any
one of ten different logic functions of the two operands.

The DSP includes an additional pre-adder, typically used in symmetrical filters. This pre-adder improves
performance in densely packed designs and reduces the DSP slice count by up to 50%. The DSP also
includes a 48-bit-wide Pattern Detector that can be used for convergent or symmetric rounding. The
pattern detector is also capable of implementing 96-bit-wide logic functions when used in conjunction
with the logic unit.

The DSP slice provides extensive pipelining and extension capabilities that enhance the speed and
efficiency of many applications beyond digital signal processing, such as wide dynamic bus shifters,
memory address generators, wide bus multiplexers, and memory-mapped 1/O register files. The
accumulator can also be used as a synchronous up/down counter.

DS171 (v1.2) February 21, 2025
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Input/Output
Some highlights of the input/output functionality include:

e High-performance SelectlO technology with support for 667 Mb/s DDR3
e Digitally Controlled Impedance that can be 3-stated for lowest power, high-speed 1/O operation

The number of I/O pins varies depending on device and package size. Each 1/O is configurable and can
comply with a large number of 1/O standards. With the exception of the supply pins and a few dedicated
configuration pins, all other package pins have the same I/O capabilities, constrained only by certain
banking rules. The I/O in Spartan 7 XA FPGAs are classed as high range (HR). HR 1/Os offer a wide range
of voltage support, from 1.2V to 3.3V.

HR 1/0 pins in Spartan 7 XA FPGAs are organized in banks, with 50 pins per bank. Each bank has one
common V¢ output supply, which also powers certain input buffers. Some single-ended input buffers
require an internally generated or an externally applied reference voltage (Vggg). There are two Vggg pins
per bank (except configuration bank 0). A single bank can have only one Vggf voltage value.

Spartan 7 XA FPGAs use small form factor wire-bond packages for lowest cost.

I/0 Electrical Characteristics

Single-ended outputs use a conventional CMOS push/pull output structure driving High towards Vcq 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 100Q internal resistor. All Spartan 7 XA devices support
differential standards beyond LVDS: RSDS, BLVDS, differential SSTL, and differential HSTL.

Each of the 1/Os supports memory 1/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 interfacing applications.

Low Power 1/0 Features

The I/Os have low power modes for IBUF and IDELAY to provide further power savings, especially when
used to implement memory interfaces.

1/0 Logic
Input Delay

All inputs can be configured as either combinatorial or registered. Double data rate (DDR) is supported by
all inputs and outputs. Any input can be individually delayed by up to 32 increments of 78 ps, 52 ps, or

DS171 (v1.2) February 21, 2025
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39 ps each. Such delays are implemented as IDELAY. 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 1/O structure. Each 1/0O 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 1/0), 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 1/O-based SGMII interface.

Configuration

There are many advanced configuration features, including:

e High-speed SPI configuration

e Built-in multi-boot and safe-update capability

e 256-bit AES encryption with HMAC/SHA-256 authentication
e Built-in SEU detection and correction

e Partial reconfiguration

Spartan 7 XA FPGAs store their customized configuration in SRAM-type internal latches. There are up to
30 Mb configuration bits, depending on device size and user-design implementation options. The
configuration storage is volatile and must be reloaded whenever the FPGA is powered up. This storage can
also be reloaded at any time by pulling the PROGRAM_B pin Low. Several methods and data formats for
loading configuration are available, determined by the three mode pins.

The SPI interface (x1, x2, and x4 modes) is a common method used for configuring the FPGA. Users can
directly connect an SPI flash to the FPGA, and the FPGA's internal configuration logic reads the bitstream
out of the flash and configures itself. The FPGA automatically detects the bus width on the fly, eliminating
the need for any external controls or switches. Bus widths supported are x1, x2, and x4 for SPI. The larger
bus widths increase configuration speed and reduce the amount of time it takes for the FPGA to start up
after power-on. Refer to UG470, 7 Series FPGAs Configuration User Guide for details.

In master mode, the FPGA can drive the configuration clock from an internally generated clock, or for
higher speed configuration, the FPGA can use an external configuration clock source. This allows
high-speed configuration with the ease of use characteristic of master mode. Slave modes up to 32 bits
wide are also supported by the FPGA that are especially useful for processor-driven configuration.

The FPGA has the ability to reconfigure itself with a different image using SPI flash, eliminating the need
for an external controller. The FPGA can reload its original design in case there are any errors in the data
transmission, ensuring an operational FPGA at the end of the process. This is especially useful for updates
to a design after the end product has been shipped. Customers can ship their products with an early

DS171 (v1.2) February 21, 2025
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version of the design, thus getting their products to market faster. This feature allows customers to keep
their end users current with the most up-to-date designs while the product is already in the field.

The dynamic reconfiguration port (DRP) gives the system designer easy access to the configuration and
status registers of the MMCM, PLL, and XADC. The DRP behaves like a set of memory-mapped registers,
accessing and modifying block-specific configuration bits as well as status and control registers.

Encryption, Readback, and Partial Reconfiguration

In all 7 Series FPGAs (except XA7S6 and XA7S515), the FPGA bitstream, which contains sensitive customer
IP, can be protected with 256-bit AES encryption and HMAC/SHA-256 authentication to prevent

unauthorized copying of the design. The FPGA performs decryption on the fly during configuration using
an internally stored 256-bit key. This key can reside in battery-backed RAM or in nonvolatile eFUSE bits.

Most configuration data can be read back without affecting the system's operation. Typically,
configuration is an all-or-nothing operation, but Spartan 7 XA FPGAs support partial reconfiguration. This
is an extremely powerful and flexible feature that allows the user to change portions of the FPGA while
other portions remain static. Users can time-slice these portions to fit more IP into smaller devices, saving
cost and power. Where applicable in certain designs, partial reconfiguration can greatly improve the
versatility of the FPGA.

XADC (Analog-to-Digital Converter)

Highlights of the XADC architecture include:

e Dual 12-bit 1 MSPS analog-to-digital converters (ADCs)

e Up to 17 flexible and user-configurable analog inputs

e On-chip or external reference option

e On-chip temperature (£4°C max error) and power supply (x1% max error) sensors

e Continuous JTAG access to ADC measurements

All AMD 7 Series FPGAs (except XA7S6 and XA7S15) integrate a new flexible analog interface called XADC.
When combined with the programmable logic capability of the 7 Series FPGAs, the XADC can address a
broad range of data acquisition and monitoring requirements. For more information, go to:
https://www.amd.com/en/products/adaptive-socs-and-fpgas/technologies/system-monitor-and-xadc.ht
ml

The XADC contains two 12-bit 1 MSPS ADCs with separate track and hold amplifiers, an on-chip analog
multiplexer (up to 17 external analog input channels supported), and on-chip thermal and supply sensors.
The two ADCs can be configured to simultaneously sample two external-input analog channels. The track
and hold amplifiers support a range of analog input signal types, including unipolar, bipolar, and
differential. The analog inputs can support signal bandwidths of at least 500KHz at sample rates of

1 MSPS. It is possible to support higher analog bandwidths using external analog multiplexer mode with
the dedicated analog input (see UG480, 7 Series FPGAs and Zynqg 7000 All Programmable SoC XADC Dual
12-Bit 1 MSPS Analog-to-Digital Converter User Guide).

DS171 (v1.2) February 21, 2025
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The XADC optionally uses an on-chip reference circuit (£1%), thereby eliminating the need for any
external active components for basic on-chip monitoring of temperature and power supply rails. To
achieve the full 12-bit performance of the ADCs, an external 1.25V reference IC is recommended.

If the XADC is not instantiated in a design, then by default it digitizes the output of all on-chip sensors.
The most recent measurement results (together with maximum and minimum readings) are stored in
dedicated registers for access at any time via the JTAG interface. User-defined alarm thresholds can
automatically indicate over-temperature events and unacceptable power supply variation. A
user-specified limit (for example, 100°C) can be used to initiate an automatic powerdown.

DS171 (v1.2) February 21, 2025
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Spartan 7 XA FPGA Ordering Information

Table 3 shows the speed and temperature grades available for the Spartan 7 XA FPGAs. Some devices
might not be available in every speed and temperature grade.

Table 3: XA Spartan-7 FPGA Speed Grade and Temperature Ranges

Device Family

Devices

Speed Grade, Temperature Range, and Operating Voltage

Industrial (1) Automotive (Q)
—40°C to +100°C —40°C to +125°C
-21 (1.0V)
Spartan 7 XA All
-11 (1.0V) -1Q (1.0V)

The Spartan 7 XA FPGA ordering information is shown in Figure 1. Refer to the Package Marking section of
UG475, 7 Series FPGAs Packaging and Pinout for a more detailed explanation of the device markings.

DS171 (v1.2) February 21, 2025
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Device Type

Speed Grade
(-1.-2)

Example: XA7S50 -2 FG G A484 |

— Pb-Free

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

Package Designator and Pin Count
(Footprint Identifier)

Package Type

DS171_01_031417

Figure 1: Ordering Information
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Finding Additional Documentation

Documentation Portal

The AMD Adaptive Computing Documentation Portal is an online tool that provides robust search and
navigation for documentation using your web browser. To access the Documentation Portal, go to
https://docs.xilinx.com.

Documentation Navigator

Documentation Navigator (DocNav) is an installed tool that provides access to AMD Adaptive Computing
documents, videos, and support resources, which you can filter and search to find information. To open
DocNav:

e From the AMD Vivado™ IDE, select Help > Documentation and Tutorials.
e On Windows, click the Start button and select Xilinx Design Tools > DocNav.
e At the Linux command prompt, enter docnav.

Note: For more information on DocNav, refer to the Documentation Navigator User Guide (UG968).

Design Hubs

AMD Design Hubs provide links to documentation organized by design tasks and other topics, which you
can use to learn key concepts and address frequently asked questions. To access the Design Hubs:

e In DocNay, click the Design Hubs View tab.
e Go to the Design Hubs web page.
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Revision History

The following table shows the revision history for this document.

Section Revision Summary
2/21/2025 Version 1.2
General Description, Features, Input/Output, I/O Updated DDR support.
Electrical Characteristics

7/01/2019 Version 1.1

FPGA Device Package Combinations and Available I/Os ‘ Removed the FTGB196 package from Table 2.

3/14/2017 Version 1.0

General updates ‘ Initial AMD release.

Please Read: Important Legal Notices

The information presented in this document is for informational purposes only and may contain technical inaccuracies, omissions, and typographical
errors. The information contained herein is subject to change and may be rendered inaccurate for many reasons, including but not limited to product
and roadmap changes, component and motherboard version changes, new model and/or product releases, product differences between differing
manufacturers, software changes, BIOS flashes, firmware upgrades, or the like. Any computer system has risks of security vulnerabilities that cannot be
completely prevented or mitigated. AMD assumes no obligation to update or otherwise correct or revise this information. However, AMD reserves the
right to revise this information and to make changes from time to time to the content hereof without obligation of AMD to notify any person of such
revisions or changes. THIS INFORMATION IS PROVIDED “AS IS." AMD MAKES NO REPRESENTATIONS OR WARRANTIES WITH RESPECT TO THE
CONTENTS HEREOF AND ASSUMES NO RESPONSIBILITY FOR ANY INACCURACIES, ERRORS, OR OMISSIONS THAT MAY APPEAR IN THIS
INFORMATION. AMD SPECIFICALLY DISCLAIMS ANY IMPLIED WARRANTIES OF NON-INFRINGEMENT, MERCHANTABILITY, OR FITNESS FOR ANY
PARTICULAR PURPOSE. IN NO EVENT WILL AMD BE LIABLE TO ANY PERSON FOR ANY RELIANCE, DIRECT, INDIRECT, SPECIAL, OR OTHER
CONSEQUENTIAL DAMAGES ARISING FROM THE USE OF ANY INFORMATION CONTAINED HEREIN, EVEN IF AMD IS EXPRESSLY ADVISED OF THE
POSSIBILITY OF SUCH DAMAGES.

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.

© Copyright 2017-2025 Advanced Micro Devices, Inc. AMD, the AMD Arrow logo, Spartan, and combinations thereof are
trademarks of Advanced Micro Devices, Inc. Other product names used in this publication are for identification purposes only and
may be trademarks of their respective companies.
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