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& XILINX. Spartan-3A DSP FPGA Family: Introduction and Ordering Information

Revision History

The following table shows the revision history for this document.

Date Version Revision
04/02/07 1.0 Initial Xilinx release.
05/25/07 1.0.1 Minor edits.
06/18/07 1.2 Updated for Production release.
07/16/07 2.0 Added Low-power options.
06/02/08 2.1 Added reference to SCD 4103 for 750 Mbps performance. Add dual mark clarification to Package
Marking. Updated links.
03/11/09 22 Simplified ordering information. Removed reference to SCD 4103.
10/04/10 3.0 Updated the Notice of Disclaimer section.

Notice of Disclaimer

THE XILINX HARDWARE FPGA AND CPLD DEVICES REFERRED TO HEREIN (“PRODUCTS”) ARE SUBJECT TO THE TERMS AND
CONDITIONS OF THE XILINX LIMITED WARRANTY WHICH CAN BE VIEWED AT http://www.xilinx.com/warranty.htm. THIS LIMITED
WARRANTY DOES NOT EXTEND TO ANY USE OF PRODUCTS IN AN APPLICATION OR ENVIRONMENT THAT IS NOT WITHIN THE
SPECIFICATIONS STATED IN THE XILINX DATA SHEET. ALL SPECIFICATIONS ARE SUBJECT TO CHANGE WITHOUT NOTICE.
PRODUCTS ARE NOT DESIGNED OR INTENDED TO BE FAIL-SAFE OR FOR USE IN ANY APPLICATION REQUIRING FAIL-SAFE
PERFORMANCE, SUCH AS LIFE-SUPPORT OR SAFETY DEVICES OR SYSTEMS, OR ANY OTHER APPLICATION THAT INVOKES
THE POTENTIAL RISKS OF DEATH, PERSONAL INJURY, OR PROPERTY OR ENVIRONMENTAL DAMAGE (“CRITICAL
APPLICATIONS”). USE OF PRODUCTS IN CRITICAL APPLICATIONS IS AT THE SOLE RISK OF CUSTOMER, SUBJECT TO
APPLICABLE LAWS AND REGULATIONS.

CRITICAL APPLICATIONS DISCLAIMER

XILINX PRODUCTS (INCLUDING HARDWARE, SOFTWARE AND/OR IP CORES) ARE NOT DESIGNED OR INTENDED TO BE
FAIL-SAFE, OR FOR USE IN ANY APPLICATION REQUIRING FAIL-SAFE PERFORMANCE, SUCH AS IN LIFE-SUPPORT OR
SAFETY DEVICES OR SYSTEMS, CLASS Il MEDICAL DEVICES, NUCLEAR FACILITIES, APPLICATIONS RELATED TO THE
DEPLOYMENT OF AIRBAGS, OR ANY OTHER APPLICATIONS THAT COULD LEAD TO DEATH, PERSONAL INJURY OR SEVERE
PROPERTY OR ENVIRONMENTAL DAMAGE (INDIVIDUALLY AND COLLECTIVELY, “CRITICAL APPLICATIONS”). FURTHERMORE,
XILINX PRODUCTS ARE NOT DESIGNED OR INTENDED FOR USE IN ANY APPLICATIONS THAT AFFECT CONTROL OF A
VEHICLE OR AIRCRAFT, UNLESS THERE IS A FAIL-SAFE OR REDUNDANCY FEATURE (WHICH DOES NOT INCLUDE USE OF
SOFTWARE IN THE XILINX DEVICE TO IMPLEMENT THE REDUNDANCY) AND A WARNING SIGNAL UPON FAILURE TO THE
OPERATOR. CUSTOMER AGREES, PRIOR TO USING OR DISTRIBUTING ANY SYSTEMS THAT INCORPORATE XILINX
PRODUCTS, TO THOROUGHLY TEST THE SAME FOR SAFETY PURPOSES. TO THE MAXIMUM EXTENT PERMITTED BY
APPLICABLE LAW, CUSTOMER ASSUMES THE SOLE RISK AND LIABILITY OF ANY USE OF XILINX PRODUCTS IN CRITICAL
APPLICATIONS.

AUTOMOTIVE APPLICATIONS DISCLAIMER

XILINX PRODUCTS ARE NOT DESIGNED OR INTENDED TO BE FAIL-SAFE, OR FOR USE IN ANY APPLICATION REQUIRING
FAIL-SAFE PERFORMANCE, SUCH AS APPLICATIONS RELATED TO: (I) THE DEPLOYMENT OF AIRBAGS, (Il) CONTROL OF A
VEHICLE, UNLESS THERE IS A FAIL-SAFE OR REDUNDANCY FEATURE (WHICH DOES NOT INCLUDE USE OF SOFTWARE IN
THE XILINX DEVICE TO IMPLEMENT THE REDUNDANCY) AND A WARNING SIGNAL UPON FAILURE TO THE OPERATOR, OR (lll)
USES THAT COULD LEAD TO DEATH OR PERSONAL INJURY. CUSTOMER ASSUMES THE SOLE RISK AND LIABILITY OF ANY
USE OF XILINX PRODUCTS IN SUCH APPLICATIONS.
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& XILINX.

Spartan-3A DSP FPGA Family: DC and Switching Characteristics
External Termination Requirements for Differential I/O

LVDS, RSDS, MINI_LVDS, and PPDS I/O Standards

Bank 0 and 2 Any Bank
Bank 0 Bank 0
o (2 L
14th of Bourns |E D 3 No Vcco Restrictions
Bank D Part Number |2 a2 - LVDS_33, LVDS_25,
= Z0 = 50Q CAT16-PT4F4 KB MINI_LVDS_33,
1 1 MINI_LVDS_25,
Vcco=3.3V Vcco=2.5V P o RoDe 22
LVDS_33, LVDS_25, - -
MINI_LVDS_33,  MINI_LVDS_25, —]
RSDS_33, RSDS_25,
PPDS_33 PPDS_25
DIFF_TERM=No
a) Input-only differential pairs or pairs not using DIFF_TERM=Yes constraint
— Vcco=3.3V Vcco=2.5V
p 20 = 50Q VDS 33, VDS 25,
MINI_LVDS_33, MINI_LVDS_25,
Vcco=3.3V  Vcco=2.5V ) RSDS_33, RSDS_25,
LVDS_33, LVDS_25, PPDS_33 PPDS_25
MINI_LVDS_33, MINI_LVDS_25, -
RSDS_33, RSDS_25, Z0 = 50Q
PPDS_33 PPDS_25

DIFF_TERM=Yes
b) Differential pairs using DIFF_TERM=Yes constraint

DS529-3_09_020107
Figure 5: External Input Termination for LVDS, RSDS, MINI_LVDS, and PPDS I/O Standards
BLVDS 25 I/O Standard

Any Bank Any Bank
Bank 0 Bank 0

2 g 4th of Bourns 4th of Bourns |< g

5 2 Part Number Part Number |§ 2
Bank2 CAT16-LV4F12 CAT16-PT4F4 | ganc2

No Vcco Requirement

1
i BLVDS_25

Figure 6: External Output and Input Termination Resistors for BLVDS_25 I/O Standard
TMDS_33 I/O Standard

Bank 0 and 2 Any Bank
Bank 0 Bank 0
3.3V < g
3 z
Bank 2 50Q 50Q Bank 2
Vcco = 3.3V Vcecaux = 3.3V
—] TMDS_33
HL_ e

DVI/HDMI cable DS529-3_08_020107
Figure 7: External Input Resistors Required for TMDS_33 I/O Standard
Device DNA Read Endurance

Table 14: Device DNA Identifier Memory Characteristics

Symbol Description Minimum Units
Number of READ operations or JTAG ISC_DNA read operations. Unaffected by Read
DNA_CYCLES HOLD or SHIFT operations. 30,000,000 cycles
DS610 (v3.0) October 4, 2010 www.xilinx.com
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Spartan-3A DSP FPGA Family: DC and Switching Characteristics

Switching Characteristics

All Spartan-3A DSP FPGAs ship in two speed grades: —4
and the higher performance —5. Switching characteristics in
this document are designated as Advance, Preliminary, or
Production, as shown in Table 15. Each category is defined
as follows:

Advance: These specifications are based on simulations
only and are typically available soon after establishing
FPGA specifications. Although speed grades with this
designation are considered relatively stable and
conservative, some under-reporting might still occur.

Preliminary: These specifications are based on complete
early silicon characterization. Devices and speed grades
with this designation are intended to give a better indication
of the expected performance of production silicon. The
probability of under-reporting preliminary delays is greatly
reduced compared to Advance data.

Production: These specifications are approved once
enough production silicon of a particular device family
member has been characterized to provide full correlation
between speed files and devices over numerous production
lots. There is no under-reporting of delays, and customers
receive formal notification of any subsequent changes.
Typically, the slowest speed grades transition to Production
before faster speed grades.

Software Version Requirements

Production-quality systems must use FPGA designs
compiled using a speed file designated as PRODUCTION
status. FPGAs designs using a less mature speed file
designation should only be used during system prototyping
or pre-production qualification. FPGA designs with speed
files designated as Preview, Advance, or Preliminary should
not be used in a production-quality system.

Whenever a speed file designation changes, as a device
matures toward Production status, rerun the latest Xilinx®
ISE® software on the FPGA design to ensure that the
FPGA design incorporates the latest timing information and
software updates.

Production designs will require updating the Xilinx ISE
development software with a future version and/or Service
Pack.

All parameter limits are representative of worst-case supply
voltage and junction temperature conditions. Unless
otherwise noted, the published parameter values apply
to all Spartan-3A DSP devices. AC and DC
characteristics are specified using the same numbers
for both commercial and industrial grades.

Create a Xilinx user account and sign up to receive
automatic e-mail notification whenever this data sheet or
the associated user guides are updated.

*  Sign Up for Alerts on Xilinx.com
http://www.xilinx.com/support/answers/18683.htm

Timing parameters and their representative values are
selected for inclusion below either because they are
important as general design requirements or they indicate
fundamental device performance characteristics. The
Spartan-3A DSP FPGA speed files (v1.32), part of the
Xilinx Development Software, are the original source for
many but not all of the values. The speed grade
designations for these files are shown in Table 15. For more
complete, more precise, and worst-case data, use the
values reported by the Xilinx static timing analyzer (TRACE
in the Xilinx development software) and back-annotated to
the simulation netlist.

Table 15: Spartan-3A DSP v1.32 Speed Grade
Designations

Device Advance Preliminary Production
XC3SD1800A -4,-5
XC3SD3400A -4,-5

Table 16 provides the recent history of the Spartan-3A DSP
FPGA speed files.

Table 16: Spartan-3A DSP Speed File Version History

ISE
Release

Version Description

Updated DSP timing model to reflect
1.32 | ISE 10.1.02 | higher performance for some
implementations

1.31 |ISE 10.1
1.30 |ISE 9.2.08i

Added Automotive support

Added absolute minimum values

Production Speed Files for -4 and -5

1.29 |ISE 9.2.01i speed grades

1.28 |ISE9.2i
1.27 |ISE 9.1.08i

Minor updates

Advance Speed Files for -4 speed grade
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& XILINX. Spartan-3A DSP FPGA Family: DC and Switching Characteristics

I/0 Timing

Pin-to-Pin Clock-to-Output Times
Table 17: Pin-to-Pin Clock-to-Output Times for the I0OB Output Path

Speed Grade
Symbol Description Conditions Device -5 -4 Units

Max Max

Clock-to-Output Times

Tickorocm | When reading from the Output LVCMOS25(@), 12 mA XC3SD1800A 3.28 3.51 ns
Flip-Flop (OFF), the time from the | output drive, Fast slew
active transition on the Global rate, with DCM®) XC3SD3400A 3.36 3.82 ns

Clock pin to data appearing at the
Output pin. The DCM is in use.

T\ckor When reading from OFF, the time | LVCMOS25(), 12 mA XC3SD1800A 5.23 5.58 ns
from the active transition on the output drive, Fast slew
Global Clock pin to data appearing | rate, without DCM XC3SD3400A 5.51 6.13 ns
at the Output pin. The DCM is not
in use.
Notes:

1.  The numbers in this table are tested using the methodology presented in Table 26 and are based on the operating conditions set forth in
Table 7 and Table 10.

2. This clock-to-output time requires adjustment whenever a signal standard other than LVCMOS25 is assigned to the Global Clock Input or a
standard other than LVCMOS25 with 12 mA drive and Fast slew rate is assigned to the data Output. If the former is true, add the appropriate
Input adjustment from Table 22. If the latter is true, add the appropriate Output adjustment from Table 25.

3. DCM output jitter is included in all measurements.
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Three-State Output Propagation Times
Table 24: Timing for the IOB Three-State Path

Speed Grade

Symbol Description Conditions Device -5 -4 Units

Max Max

Synchronous Output Enable/Disable Times

TioCcKHZ Time from the active transition at the OTCLK | LVCMOS25, 12 mA All 1.13 1.39 ns
input of the Three-state Flip-Flop (TFF) to when | output drive, Fast slew
the Output pin enters the high-impedance state | rate

Tiockon® Time from the active transition at TFF’s OTCLK All 3.08 3.35 ns
input to when the Output pin drives valid data

Asynchronous Output Enable/Disable Times

Tats Time from asserting the Global Three State LVCMOS25, 12 mA All 9.47 10.36 ns
(GTS) input on the STARTUP_SPARTAN3A output drive, Fast slew
primitive to when the Output pin enters the rate

high-impedance state

Set/Reset Times

Ti0oSRHZ Time from asserting TFF’s SR input to when the | LVCMOS25, 12 mA All 1.61 1.86 ns
Output pin enters a high-impedance state output drive, Fast slew
Tiosron® Time from asserting TFF’s SR input at TFF to rate All 3.57 3.82 ns

when the Output pin drives valid data

Notes:

1.  The numbers in this table are tested using the methodology presented in Table 26 and are based on the operating conditions set forth in
Table 7 and Table 10.

2. This time requires adjustment whenever a signal standard other than LVCMOS25 with 12 mA drive and Fast slew rate is assigned to the
data Output. When this is true, add the appropriate Output adjustment from Table 25.
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Table 28: Recommended Simultaneously Switching Table 28: Recommended Simultaneously Switching
Outputs per Vcco/GND Pair (Vecaux = 3-3V) (Contd) Outputs per Ve o/GND Pair (Veocayx = 3.3V) (Cont'd)
Package Type Package Type
Signal Standard CS484, FG676 Signal Standard CS484, FG676
(ICSTANDARD) Top, Bottom | Left, Right (I0STANDARD) Top, Bottom | Left, Right
(Banks 0, 2) (Banks 1, 3) (Banks 0, 2) (Banks 1, 3)
LVCMOS25 Slow 2 76 76 LVCMOS18 Slow 2 64 64
4 46 46 4 34 34
6 33 33 6 22 22
8 24 24 8 18 18
12 18 18 12 = 13
16 — 11 16 — 10
24 = 7 Fast 2 18 18
Fast 2 18 18 4 9 9
4 14 14 6 7 7
6 6 6 8 4 4
8 6 6 12 - 4
12 3 3 16 - 3
16 = 3 QuietlO 2 64 64
24 — 2 4 64 64
Quietlo | 2 76 76 6 48 48
4 60 60 8 36 36
6 48 48 12 = 36
8 36 36 16 - 24
12 36 36 LVCMOS15 Slow 2 55 55
16 - 36 4 31 31
24 - 8 6 18 18
8 = 15
12 = 10
Fast 2 25 25
4 10 10
6 6
8 =
12 =
QuietlO 2 70 70
4 40 40
6 31 31
8 - 31
12 - 20
DS610 (v3.0) October 4, 2010 www.xilinx.com

Product Specification 36


http://www.xilinx.com

& XILINX.

Spartan-3A DSP FPGA Family: DC and Switching Characteristics

Table 30: CLB Distributed RAM Switching Characteristics

Speed Grade

Symbol Description -5 -4 Units
Min Max Min Max
Clock-to-Output Times
Tsucko Time from the active edge at the CLK input to data appearing on = 1.44 = 1.72 ns
the distributed RAM output
Setup Times
Tps Setup time of data at the BX or BY input before the active -0.07 - -0.02 - ns
transition at the CLK input of the distributed RAM
Tas Setup time of the F/G address inputs before the active transition 0.18 = 0.36 = ns
at the CLK input of the distributed RAM
Tws Setup time of the write enable input before the active transition at 0.30 = 0.59 = ns
the CLK input of the distributed RAM
Hold Times
TpH Hold time of the BX and BY data inputs after the active transition 0.13 = 0.13 = ns
at the CLK input of the distributed RAM
TaH, TwH Hold time of the F/G address inputs or the write enable input after 0.01 = 0.01 = ns
the active transition at the CLK input of the distributed RAM
Clock Pulse Width
Twp: TwpL Minimum High or Low pulse width at CLK input 088 | - | 101 | - ns
Table 31: CLB Shift Register Switching Characteristics
Speed Grade
Symbol Description -5 -4 Units
Min Max Min Max
Clock-to-Output Times
TReG Time from the active edge at the CLK input to data appearing on = 411 = 4.82 ns
the shift register output
Setup Times
TsRLDS Setup time of data at the BX or BY input before the active 0.13 = 0.18 = ns
transition at the CLK input of the shift register
Hold Times
TsRLDH Hold time of the BX or BY data input after the active transition at 0.16 = 0.16 = ns
the CLK input of the shift register
Clock Pulse Width
Twers TweL Minimum High or Low pulse width at CLK input 090 | - | 101 | - ns
DS610 (v3.0) October 4, 2010 www.xilinx.com
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Spartan-3A DSP FPGA Family

: DC and Switching Characteristics

DNA Port Timing
Table 43: DNA_PORT Interface Timing

Symbol Description Min Max Units
TpoNASSU Setup time on SHIFT before the rising edge of CLK 1.0 — ns
TpNnAsH Hold time on SHIFT after the rising edge of CLK 0.5 = ns
TpoNnADSU Setup time on DIN before the rising edge of CLK 1.0 - ns
ToNADH Hold time on DIN after the rising edge of CLK 0.5 = ns
TbNARSU Setup time on READ before the rising edge of CLK 5.0 10,000 ns
TDNARH Hold time on READ after the rising edge of CLK 0.0 = ns
ToNADCKO Clock-to-output delay on DOUT after rising edge of CLK 0.5 1.5 ns
TDNACLKF CLK frequency 0.0 100 MHz
TDNACLKH CLK High time 1.0 © ns
TDNACLKL CLK Low time 1.0 © ns
Notes:
1. The minimum READ pulse width is 5 ns, and the maximum READ pulse width is 10 ps.
DS610 (v3.0) October 4, 2010 www.xilinx.com
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Byte Peripheral Interface (BPI) Configuration Timing

><X><><><><><>< PUDC_B must be stable before INIT_B goes High and constant throughout the configuration process.

PROG_B
(Input)

PUDC_B
(Input)

M[2:0]
(Input)

INIT_B
(Open-Drain)

Mode input pins M[2:0] are sampled when INIT_B goes High. After this point,
eee input values do not matter until DONE goes High, at which point the mode pins
become user-1/O pins.

-

TMINIT

AW

Bl

\
A

TXR

TINITM

f

Pin initially pulled High by internal pull-up resistor if PUDC_B input is Low.
Pin initially high-impedance (Hi-Z) if PUDC_B input is High.

LDC[2:0] ¥\/_
HDC /
Cso_B J New ConfigRate active
T TINITADDR TCCLK1 TCCLKn
7 CCLK1
CCLK ; X‘ / j& / \ oo
TCCO
A[25:0] \< 000_0000 X 000_0001 x (YY) Address AddressXAddressX
TAVQV% * Theo _,*L_ Teeo
D[7:0] \/
(Input) \ Byte 0 X Byte 1 eee Data Data Data Data
Shaded values indicate specifications on attached parallel NOR Flash PROM.
DS529-3_05_090610
Figure 14: Waveforms for Byte-wide Peripheral Interface (BPI) Configuration
Table 54: Timing for Byte-wide Peripheral Interface (BPI) Configuration Mode
Symbol Description Minimum Maximum Units
Teewki Initial CCLK clock period See Table 46
Teolkn CCLK clock period after FPGA loads ConfigRate setting See Table 46
TMINIT Setup time on M[2:0] mode pins before the rising edge of INIT_B 50 - ns
TiNT™ Hold time on M[2:0] mode pins after the rising edge of INIT_B 0 - ns
TinmapDR | Minimum period of initial A[25:0] address cycle; LDC[2:0] and HDC are asserted 5 5 Teelki
and valid cycles
Tecco Address A[25:0] outputs valid after CCLK falling edge See Table 50
Toce Setup time on D[7:0] data inputs before CCLK rising edge See Tgupcc in Table 51
Teep Hold time on D[7:0] data inputs after CCLK rising edge 0 - ns
DS610 (v3.0) October 4, 2010 www.xilinx.com
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Spartan-3A DSP FPGA Family: DC and Switching Characteristics

Table 55: Configuration Timing Requirements for Attached Parallel NOR BPI Flash

Symbol Description Requirement Units
Tce Parallel NOR Flash PROM chip-select time T < T ns
(teLav) CE= !'INITADDR
Toe Parallel NOR Flash PROM output-enable time T < T ns
(taLav) OE—= 'INITADDR
Ta Parallel NOR Flash PROM read access time ns
(o) Taccs 50%Toerkn(miny~ Tcco~ Tocc—PCB
TeYTE For x8/x16 PROMs only: BYTE# to output valid time(®) T < T ns
(teLav teHay) BYTES 'INITADDF

Notes:

1. These requirements are for successful FPGA configuration in BPI mode, where the FPGA generates the CCLK signal. The
post-configuration timing can be different to support the specific needs of the application loaded into the FPGA.

2. Subtract additional printed circuit board routing delay as required by the application.

3. The initial BYTE# timing can be extended using an external, appropriately sized pull-down resistor on the FPGA’s LDC2 pin. The resistor

value also depends on whether the FPGA’s PUDC_B pin is High or Low.
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Spartan-3A DSP FPGA Family:
Pinout Descriptions
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Introduction

This section describes how the various pins on a Spartan®-3A DSP FPGA connect within the supported component
packages and provides device-specific thermal characteristics. For general information on the pin functions and the package

characteristics, see the Packaging section in UG331: Spartan-3 Generation FPGA User Guide.

Spartan-3A DSP FPGAs are available in both standard and Pb-free, RoHS versions of each package, with the Pb-free
version adding a “G” to the middle of the package code. Except for the thermal characteristics, all information for the

standard package applies equally to the Pb-free package.

Pin Types

Most pins on a Spartan-3A DSP FPGA are general-purpose, user-defined 1/O pins. There are, however, up to 12 different
functional types of pins on Spartan-3A DSP packages, as outlined in Table 57. In the package footprint drawings that follow,

the individual pins are color-coded according to pin type as in the table.

Table 57: Types of Pins on Spartan-3A DSP FPGAs

Ty%acl,gglor Description Pin Name(s) in Type
e, Unrestricted, general-purpose user-1/0O pin. Most pins can be paired together to form 10_#
differential 1/Os. 10_Lxxy_#
INPUT Unrestricted, general-purpose input-only pin. This pin does not have an output structure, IP_#
differential termination resistor, or PCI clamp diode. IP_Lxxy_#
Dual-purpose pin used in some configuration modes during the configuration process and M[2:0]
then usually available as a user I/O after configuration. If the pin is not used during PUDC_B
configuration, this pin behaves as an I/O-type pin. See UG332: Spartan-3 Generation CCLK
Configuration User Guide for additional information on these signals. MOSI/CSI_B
D[7:1]
DO/DIN
DUAL CSO_B
RDWR_B
INIT_B
A[25:0]
VS[2:0]
LDC[2:0]
HDC
Dual-purpose pin that is either a user-1/0O pin or Input-only pin, or, along with all other VREF | IP/VREF_#
VREF pins in the same bank, provides a reference voltage input for certain I/O standards. If used for | IP_Lxxy_#/VREF_#
a reference voltage within a bank, all VREF pins within the bank must be connected. IO/VREF_#
10_Lxxy_#/VREF_#

Either a user-1/0 pin or an input to a specific clock buffer driver. Packages have 16 global clock
inputs that optionally clock the entire device. The RHCLK inputs optionally clock the right half
of the device. The LHCLK inputs optionally clock the left half of the device. See the Using
Global Clock Resources chapter in UG331: Spartan-3 Generation FPGA User Guide for
additional information on these signals.

10_Lxxy_#/GCLK][15:0],
10_Lxxy_#/LHCLK]7:0],
10_Lxxy_#/RHCLK]7:0]

Dedicated configuration pin, two per device. Not available as a user-1/0O pin. Every package
has two dedicated configuration pins. These pins are powered by VCCAUX. See the UG332:
Spartan-3 Generation Configuration User Guide for additional information on the DONE and
PROG_B signals.

CONFIG

DONE, PROG_B

© Copyright 2007-2010 Xilinx, Inc. XILINX, the Xilinx logo, Virtex, Spartan, ISE, and other designated brands included herein are trademarks of Xilinx in the United States and
other countries. PCl and PCI-X are trademarks of PCI-SIG and used under license. All other trademarks are the property of their respective owners.
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& XILINX. Spartan-3A DSP FPGA Family: Pinout Descriptions

Table 57: Types of Pins on Spartan-3A DSP FPGAs (Cont’d)

Type/Color
Code

PWR Control and status pins for the power-saving Suspend mode. SUSPEND is a dedicated pin
MGMT and is powered by VCCAUX. AWAKE is a dual-purpose pin. Unless Suspend mode is enabled
in the application, AWAKE is available as a user-1/O pin.

Description Pin Name(s) in Type

SUSPEND, AWAKE

Dedicated JTAG pin - 4 per device. Not available as a user-I/O pin. Every package has four
dedicated JTAG pins. These pins are powered by VCCAUX.

GND Dedicated ground pin. The number of GND pins depends on the package used. All must be | GND
connected.

TDI, TMS, TCK, TDO

JTAG

VCCAUX Dedicated auxiliary power supply pin. The number of VCCAUX pins depends on the package | VCCAUX
used. All must be connected. Set on board and using CONFIG VCCAUX constraint.

Dedicated internal core logic power supply pin. The number of VCCINT pins depends on the | VCCINT

HLIE package used. All must be connected to +1.2V.
Along with all the other VCCO pins in the same bank, this pin supplies power to the output | VCCO_#
buffers within the I/O bank and sets the input threshold voltage for some I/O standards. All
must be connected.
N.C This package pin is not connected in this specific device/package combination but may be N.C.

connected in larger devices in the same package.

Notes:
1. # =1/0 bank number, an integer between 0 and 3.

Package Pins by Type

Each package has three separate voltage supply
inputs—VCCINT, VCCAUX, and VCCO—and a common
ground return, GND. The numbers of pins dedicated to
these functions vary by package, as shown in Table 58.

Table 58: Power and Ground Supply Pins by Package

assuming that all I/O-, INPUT-, DUAL-, VREF-, and
CLK-type pins are used as general-purpose I/O. AWAKE is
counted here as a dual-purpose I/O pin. Likewise, the table
shows the maximum number of differential pin-pairs
available on the package. Finally, the table shows how the
total maximum user-1/Os are distributed by pin type,

Package Device VCCINT GND including the number of unconnected—N.C.—pins on the
XC3SD1800A | 36 24 24 | 84 device.
CS484 XC3SD3400A | 36 24 24 84 Not all I/O standards are supported on all I/O banks. The left
and right banks (I/0O banks 1 and 3) support higher output
FGG76 XC3SD1800A | 23 14 36 7 drive current than the top and bottom banks (/O banks 0
XC3SD3400A 36 24 40 100 and 2). Similarly, true differential output standards, such as

A majority of package pins are user-defined 1/O or input
pins. However, the numbers and characteristics of these I/O
depend on the device type and the package in which it is
available, as shown in Table 59. The table shows the
maximum number of single-ended I/O pins available,

Table 59: Maximum User I/O by Package

LVDS, RSDS, PPDS, miniLVDS, and TMDS, are only
supported in the top or bottom banks (I/O banks 0 and 2).
Inputs are unrestricted. For more details, see the Using I/O
Resources chapter in UG331.

Maximum Maximum Maximum All Possible I/0Os by Type
Package Device User l/Os and I t-onl Differential
|nput-0n|y nput-Only Pairs 1/0 INPUT DUAL VREF(1) m
cs484 XC3SD1800A 309 60 140 156 41 52 28 32 0
XC3SD3400A 309 60 140 156 41 52 28 32 0
FG676 XC3SD1800A 519 110 227 314 82 52 39 32 0
XC3SD3400A 469 60 213 314 34 52 37 32 0
Notes:

1. Some VREFs are on INPUT pins. See pinout tables for details.
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Package Thermal Characteristics

The power dissipated by an FPGA application has implications on package selection and system design. The power
consumed by a Spartan-3A DSP FPGA is reported using either the XPower Power Estimator or the XPower Analyzer
calculator integrated in the Xilinx ISE® development software. Table 62 provides the thermal characteristics for the various
Spartan-3A DSP device package offerings. This information is also available using the Thermal Query tool.

The junction-to-case thermal resistance (0,c) indicates the difference between the temperature measured on the package
body (case) and the die junction temperature per watt of power consumption. The junction-to-board (6 ,g) value similarly
reports the difference between the board and junction temperature. The junction-to-ambient (6, ,) value reports the
temperature difference between the ambient environment and the junction temperature. The 0, value is reported at
different air velocities, measured in linear feet per minute (LFM). The “Still Air (0 LFM)” column shows the 0, value in a
system without a fan. The thermal resistance drops with increasing air flow.

Table 62: Spartan-3A DSP FPGA Package Thermal Characteristics

Junctign-to-Am_bient (64a)
Package Device Junction-to-Case | Junction-to- at Different Air Flows Units
Gac) Board (Oue) | still Air | ooy ey | 500 LFM | 750 LFM
(0 LFM)
CS484 XC3SD1800A 4.1 6.8 18.0 13.3 12.3 11.5 °C/W
CSG4s4 XC3SD3400A 3.5 5.6 16.9 12.2 11.0 104 °C/W
FG676 XC3SD1800A 4.7 7.8 15.9 11.6 10.6 10.0 °C/W
FGGe76 XC3SD3400A 3.8 6.4 14.7 10.5 9.4 8.9 °C/W
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| Bank 0
12 13 14 15 16 17 18 19 ;
7o Right Half of CS484
input | VO | VO | npyT | ogro | YO | npuT | 1O Pack Top Vi
L11P_0 | L10P_0 VREF_0 | LOBN-0 LO7N_0 ackage ( op IEW)
1o 1o 1o 1o
L11N_O L10N_O LO3P_0 LO2N_0
1o
1o 1o 1o 1o 1o
INPUT | L12N_0 LO2P_0
L14N_O | L14P_0 VREF_0 LOSN_O | LO3N_O VREF_0 LOIN_O
1o 1o 1o
1o 1o 1o 1o
D INPUT | INPUT L36P_1 | L37P_1 | L37N_1 | D
LO9N_O | L12P_0 | LO8P_O LO1P_0O A20 A22 A23
0 1o
1o 1o 1o 1o 1o
- LO9P_0 LO5P_0 | LO4P_0 INEUT} L3:§1’1 L35N_1 L33N_1 E
1o [} 1o
1o 1o 1o 1o 1o 1o
INPUT D L38N_1 | L38P_1 | L30ON_1 F
L13N_O | L13P_0 | LOSN_O | LO4N_0 25 24 A9 L35P_1 L33P_1
1o
. 5 1o U0 | om 4 | INPUT 0 |a
L34P_1 L34N_1 L31N_1 L28N_1
A18
[} 1o INPUT
D D D L26P_1 | L26N_1 D leé'c: 1 L31P_1 Lzlég 1 H
Al4 A15 - VREF_1 -
1o 1o
1o INPUT | INPUT
» D L29N_1 L25N_1 J
A7 L32P_1 A3 L27P_1 L27N_1
1o 1o 1o
INPUT | 1O 1o
» » L29P_1 L25P_1 22N 1 | K
A6 L23N_1 L24N_1 L24P_1 A2 A1l
O INPUT O O o
» D L23P_1 D 0 oP L22p 1 | L
R VREF_1 R R 4 A10
0 E /o o
D » D 8 c o B Li7N_1 | M
= | D i D A9
[} 0 [} [} 0 [}
D D L13P_1 8P L15N_1 | L15P_1 oP Li7P_1 | N
A2 R 0 A7 A6 R A8
10 | INPUT [}
D D L13N_1 | L12N_1 |_1I(I)g 1 E‘::'\l:l': L14N1 | P
A3 VREF_1 - - A5
. 5 M iNpuT [ w0 | wo | wo [INPUTH WO T
L12P_1 L10N_1 Lo7P_1 LO7N_1 VREF11 A47
e}
: : 2 LOI‘;'I:g 1 Lolég 1 Lolég 1 2 LN | T
- - - VREF_1
M o | o | o | wo Mo o | o M w0 |
0 L20P_2 | L25P_2 | L25N_2 | L28P_2 HDE LDCE LO9P_1 VREF__1 L11P_1
T
N 20N 2 INPUT | o | VO Lo INPUT |\,
MOSI 2 L28N_2 SDLA R LO8P_1
VREF_2 - CCLK A1l -
M INPUT | 1o ez | NPUT | O | INPUT | \0ir |y
2 L21N_2 lL2tiP 2 L Do 2 R sl LO4P_1 LO6P_1 w
VREF_2 = INIT_B VREF_2 A0 VREF_1 - -
INPUT | 1O 1o 1} 1o
INPUT L2I1Ig 5 2 L24N_2 Lzlég 5 Lzlég o | L26P_2 [ 126N 2 I L02P_1 Lole{,g Y
- VREF_2 D3 - - D2 D1 LDC1 -
2 e o . o | wo o | A
p L19P_2 L27N_2 | L30P_2 LD CE! A
O 0 o]
1o o o o o A
6 8P INPUT | 22N 2 DONE D
L19N_2 DOUT L23P_2 | L23N_2 | L27P_2 | L30N_2 B
Bank 2
Figure 16: CS484 Package Footprint (Top View—Right Half)
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Table 66: Spartan-3A DSP FG676 Pinout for

XC3SD1800A FPGA (Contd)

Table 66: Spartan-3A DSP FG676 Pinout for

XC3SD1800A FPGA (Contd)

Bank | XC3SD1800A Pin Name | Fooi®  Type Bank | XC3SD1800A Pin Name | Fooi® | Type
> |10_L46P_2 W17 7o 2 | 10_L26N_2/GCLK15 AE13 | GCLK
> |10_Lo9P_2 V10 e 2 | 10_L28N_2/GCLK3 AE14 | GCLK
> |l0_L13P_2 V11 e 2 | 10_L32N_2/DOUT AE15 | DUAL
> |lo_L16P_2 vi2 e 2 |l10_L33P.2 AE17 /0
> |l0_L20P_2 E e 2 | 10_L36N_2/D1 AE18 | DUAL
> |I0_L31P.2 V14 e 2 | I0_L37N_2 AE19 7o
> |l0_L35P_2 V15 e 2 |I0_L39N_2 AE20 /0
> |l0_L42P 2 V16 e 2 | I10_L44P_2 AE21 e
> |10_L46N_2 V17 e 2 | I10_L48N_2 AE23 T
2 |I0_L13N_2 U1 e 2 | I0_L52N_2/CCLK AE24 | DUAL
> |10_L35N_2 u1s e 2 | I0_L5IN2 AE25 e
> |10_L42N_2 u16 e 2 | 10_LOIN_2/MO AD4 | DUAL
2 |10_L06N_2 AF3 e 2 |I0_LO8N_2 AD6 /0
> |10_LO7N_2 AF4 e 2 IO0_L11P.2 AD7 e
> |l0_L10P_2 AF5 e 2 |Ip2 AD9 | INPUT
IR AF7 | INPUT 2 |Ip2 AD10 | INPUT
> |I0_L18N_2 AF8 e 2 | l10_L23P 2 AD11 e
> |I0_L19N_2/VS0 AF9 | DUAL 2 | IP_2/VREF.2 AD12 | VREF
2 |l0_L22N_2/D6 AF10 | DUAL 2 |l0_L29P_2 AD14 e
> |10_L24P_2/D5 AF12 | DUAL 2 | 10_L32P_2/AWAKE AD15 | PWRMGMT
> |10_L26P_2/GCLK14 AF13 | GCLK 2 |2 AD16 | INPUT
2 |10_L28P_2/GCLK2 AF14 | GCLK 2 |I0_L33N_2 AD17 /0
> |IP_2/VREF 2 AF15 | VREF 2 | 10_L40P_2 AD19 e
> |IP_2/VREF.2 AF17 | VREF 2 | lo_L4MP2 AD20 0o
> |10_L36P_2/D2 AF18 | DUAL 2 | I0_L44N_2 AD21 e
> |10_L37P_2 AF19 e 2 | l10_L45P. 2 AD22 e
> |10_L39P_2 AF20 e 2 | 10_LO1P_2/M1 AC4 | DUAL
2 |IP_2/VREF_2 AF22 | VREF 2 |l0_LosP_2 AC6 e
> |10_L48P_2 AF23 e 2 | I0_L14P2 AC8 o
> |10_L52P_2/DODINMISO | AF24 | DUAL 2 | I0_L15N_2 AC9 e
> |l0_L51P_2 AF25 e 2 | IP_2/VREF_2 AC10 | VREF
> |10_L06P_2 AE3 e 2 | 10_L23N_2 AC11 e
> |l0_Lo7P_2 AE4 e 2 I0_L21N.2 ACH2 7o
2 |I0_L10N_2 AE6 e 2 |Ip2 AC13 | INPUT
> [I0_L11N_2 AE7 e 2 | I10_L29N_2 AC14 e
> |lo_L18P_2 AE8 e 2 | 10_L30P_2 ACH5 Vo
2 |10_L19P_2/VsH AE9 | DUAL 2 |l0_L38P_2 AC16 e
> |10_L22P_2/D7 AE10 | DUAL 2 |Ip2 AC17 | INPUT
5 |10_L24N_2/D4 AE12 | DUAL 2 | I0_L4ON_2 AC19 e
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Table 66: Spartan-3A DSP FG676 Pinout for

XC3SD1800A FPGA (Contd)

Table 66: Spartan-3A DSP FG676 Pinout for

XC3SD1800A FPGA (Contd)

Bank | XC3SD1800A Pin Name | Fooi®  Type Bank | XC3SD1800A Pin Name | Fooi® | Type
2 |I0_L41IN_2 AC20 e 2 | VCCO.2 AE5 | VCCO
> |10_L45N_2 AC21 e 2 | vCcco.2 AE11 | vCCO
> |02 AC22 e 2 | vcco.2 AE16 | VCCO
2 |IP_2/VREF_2 AB6 | VREF 2 |vcco.2 AE22 | vCCO
> |I0_L14N_2 AB7 e 2 | vCcco.2 AB8 | VCCO
> |l0_L15P_2 AB9 e 2 | vcco.2 AB14 | VCCO
> |l0_L21P_2 AB12 e 2 |vcco.2 AB19 | vCCO
R AB13 | INPUT 3 |10_L53P.3 Y1 /0
> |I0_L30N_2/MOSI/CSI_B | AB15 | DUAL 3 |10_L53N_3 Y2 e
> |10_L38N_2 AB16 e 3 |IP_L54P_3 Y3 INPUT
> |l0_L47P_2 AB18 e 3 |10_L57P_3 Y5 /0
> |10_L02N_2/CSO_B AA7 | DUAL 3 |10_L57N_3 Y6 /o
2 |IP_2/VREF_2 AA9 | VREF 3 |IP_L50P_3 W1 INPUT
> |I0_L12N_2 AA10 e 3 |IP_L50N_3/VREF_3 W2 | VREF
> |I0_L17N_2VS2 AA12 | DUAL 3 |10_L52P_3 w3 /0
2 |10_L25P_2/GCLK12 AA13 | GCLK 3 |10_L52N_3 W4 /0
2 |10_L27N_2/GCLK1 AA14 | GCLK 3 |10_L63N_3 W6 e
> |I0_L34P_2/INIT_B AA15 | DUAL 3 |10_L63P_3 w7 /o
> |10_L43P_2 AA17 e 3 |10_L47P_3 VA e
> |10_L47N_2 AA18 e 3 |10_L47N_3 V2 e
> |IP_2/VREF_2 AA20 | VREF 3 |IP_L46N_3 Va4 INPUT
R AD5 | INPUT 3 |10_L49N_3 V5 /0
R AD23 | INPUT 3 |10_L59N_3 V6 /0
IR AC5 | INPUT 3 |10_L59P_3 V7 e
R AC7 | INPUT 3 |10_L6IN_3 V8 e
> |Ip2 AC18 | INPUT 3 |10_L44P_3 U1 e
> |IP_2/VREF_2 AB10 | VREF 3 |10_L44N_3 U2 Vo
IR AB20 | INPUT 3 |IP_L46P_3 U3 INPUT
> |Ip2 AA19 | INPUT 3 |10_L42N_3 U4 e
> |Ip2 AF2 | INPUT 3 |10_L49P_3 us e
R AB17 | INPUT 3 |10_L5IN_3 U6 /0
> |Ip2 Y8 INPUT 3 |10_L56P_3 u7 /0
> |Ip2 Y11 | INPUT 3 |10_L56N_3 us Vo
R Yi8 | INPUT 3 |10_L61P_3 U9 e
> |IP_2/VREF_2 Y19 | VREF 3 |10_L38P_3 T3 e
> |Ip2 wig | INPUT 3 |10_L38N_3 T4 0o
IR AA8 | INPUT 3 |10_L42P_3 TS5 e
> |vCCo.2 W11 | VCCO 3 |10_L51P_3 T7 e
> |vcco.2 W16 | VCCO 3 |10_L48N_3 T9 e
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Table 68: Spartan-3A DSP FG676 Pinout for

XC3SD3400A FPGA (Contd)

Table 68: Spartan-3A DSP FG676 Pinout for

XC3SD3400A FPGA (Contd)

Bank | XC3SD3400A Pin Name | FSoi®  Type Bank | XC3SD3400A Pin Name | Fooi® | Type
> |10_L48P_2 AF23 | 1/O 2 |I0_L14P_2 AC8 | I/O
> |10_L52P_2/DODINMISO | AF24 | DUAL 2 |I0_L15N_2 ACO |10
> |10_L51P_2 AF25 | 1/O 2 | IP_2/VREF.2 AC10 | VREF
> |10_L06P_2 AE3 |10 2 |10_L23N_2 AC11 |10
> |l0_Lo7P_2 AE4 | 1/0 2 |I0_L21N.2 AC12 |10
> |I0_L10N_2 AE6 | 1/0 2 |Ip2 AC13 | INPUT
> |10_L1IN_2 AE7 |10 2 |10_L29N_2 AC14 |10
> |l0_L18P_2 AE8 | 1/0 2 |10_L30P_2 AC15 |10
> |10_L19P_2/VsH AE9 | DUAL 2 |l0_L38P_2 AC16 |10
> |10_L22P_2/D7 AE10 | DUAL > |IP2 AC17 | INPUT
5 |10_L24N_2/D4 AE12 | DUAL 2 |I0_L40N_2 AC19 |10
> |10_L26N_2/GCLK15 AE13 | GCLK 2 |I0_L4IN_2 AC20 |10
> |10_L28N_2/GCLK3 AE14 | GCLK 2 |10_L45N_2 AC21 |1/0
> |10_L32N_2/DOUT AE15 | DUAL 2 |02 AC22 |10
> |10_L33P_2 AE17 | 1O 2 | IP_2/VREF.2 AB6 | VREF
> |10_L36N_2/D1 AE18 | DUAL 2 |10_L14N_2 AB7 |1/0
> |10_L37N_2 AE19 | 1/O 2 |I0_L15P_2 AB9 | 1/O
> |I0_L39N_2 AE20 | 1/O 2 |l0_L21P_2 AB12 |10
> |10_L44P_2 AE21 |10 > |IP2 AB13 | INPUT
> |10_L48N_2 AE23 | 1/O 2 | I0_L30N_2/MOSI/CS.B | AB15 |DUAL
> |10_L52N_2/CCLK AE24 | DUAL 2 |I0_L38N_2 AB16 |I/O
> |10_L5IN_2 AE25 | 1/0 2 |10_L47P_2 AB18 |1/0
2 |I0_LOIN_2/M0 AD4 | DUAL 2 | 10_L02N_2/CSO_B AA7 | DUAL
> |10_L08N_2 AD6 | /0 2 | IP_2/VREF.2 AA9 | VREF
> |10_L11P.2 AD7 |10 2 |10_L12N_2 AA10 |1/O
R AD9 | INPUT 2 | I0_L17N_2VS2 AA12 | DUAL
> |Ip2 AD10 | INPUT 2 | 10_L25P_2/GCLK12 AA13 | GCLK
> |10_L23P_2 AD11 |10 2 |10_L27N_2/GCLK1 AA14 | GCLK
> |IP_2/VREF 2 AD12 | VREF 2 | 10_L34P_2/NIT_B AA15 | DUAL
> |l0_L29P_2 AD14 | 1/0 2 |10_L43P_2 AA17 |10
> |10_L32P_2/AWAKE AD15 |PWRMGMT 2 |10_L47N_2 AA18 |10
> |Ip2 AD16 | INPUT 2 | IP_2/VREF.2 AA20 | VREF
> |10_L33N_2 AD17 | 1/0 2 |vCcco.2 W11 | VCCO
> |10_L40P_2 AD19 | 1/O > |vcco.2 W16 | VCCO
> |10_L41P_2 AD20 | /0 2 | vCcco.2 AF7 |vcco
> |10_L44N_2 AD21 | 1/0 2 | vCco.2 AE5 | VCCO
> |10_L45P_2 AD22 | 1/0 > |vcco.2 AE11 | VCCO
> |10_L01P_2/M1 AC4 | DUAL 2 | VCCo.2 AE16 |VCCO
> |l0_Lo8P_2 AC6 | I/0 2 | vcco.2 AE22 | VCCO
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Table 68: Spartan-3A DSP FG676 Pinout for

XC3SD3400A FPGA (Contd)

Table 68: Spartan-3A DSP FG676 Pinout for

XC3SD3400A FPGA (Contd)

Bank | XC3SD3400A Pin Name | FSoi®  Type Bank | XC3SD3400A Pin Name | Fooi® | Type
> |VCCO_2 AB8 | VCCO 3 |10_L37N_3 R4 |10
> |vcco.2 AB14 |VCCO 3 |10_L40P_3 Rs |10
> |vcco.2 AB19 | VCCO 3 |10_L40N_3 R6 | 1/O
3 |10_L53P_3 Y1 |10 3 |10_L45N_3 R7 |10
3 |10_L53N_3 Y2 | 1/0 3 |10_L45P_3 R | I/0
3 |IP.3 Y3 | INPUT 3 |10_L43N_3 RO |10
3 |10_L57P_3 Y5 |10 3 |10_L43P_3/VREF_3 R10 | VREF
3 |I0_L57N_3 Y6 | 1/0 3 |10_L33P_3/LHCLK2 P1 | LHCLK
3 |IP_L50P_3 W1 | INPUT 3 |I0_L33N_3/IRDY2/LHCLK3 | P2 | LHCLK
3 |IP_LSON_3/VREF_3 W2 | VREF 3 |I0_L34N_3/LHCLK5 P3 | LHCLK
3 |10_L52P_3 w3 |10 3 |10_L34P_3/LHCLK4 P4 | LHCLK
3 |10_L52N_3 w4 |10 3 |10_L39N_3 P6 | 1/O
3 |I0_L63N_3 W6 |10 3 |10_L39P_3 P7 |10
3 |10_L63P_3 w7 |10 3 |10_L41P_3 P8 |1/0
3 |10_L47P_3 Vi |10 3 |10_L4IN_3 P9 |10
3 |I0_L47N_3 v2 |10 3 |10_L35N_3/LHCLK? P10 | LHCLK
3 |IP_L46N_3 V4 | INPUT 3 |10_L31P_3 N1 |10
3 |I0_L49N_3 V5 |10 3 |10_L31N_3 N2 |10
3 |I0_L59N_3 V6 |10 3 |10_L30N_3 N4 |10
3 |10_L59P_3 V7 |10 3 |10_L30P_3 N5 |10
3 |I0_L61N_3 Ve |10 3 |10_L32P_3/LHCLKO N6 | LHCLK
3 |10_L44P_3 ui |10 3 |10_L32N_3/LHCLK1 N7 | LHCLK
3 |10_L44N_3 u2 |10 3 |I0_L35P_3/TRDY2/LHCLK6| N9 |LHCLK
3 |IP_L46P_3 U3 | INPUT 3 |I0_L29N_3/VREF_3 M1 | VREF
3 |10_L42N_3 us |10 3 |10_L29P_3 M2 |10
3 |10_L49P_3 us 110 3 |10_L27N_3 M3 |10
3 |10_L51N_3 us |1/0 3 |10_L27P_3 M4 |10
3 |10_L56P_3 uz |10 3 |10_L28P_3 M5 | 1/0
3 |10_L56N_3 us |10 3 |10_L28N_3 M6 | 1/O
3 |10_L61P_3 us |10 3 |10_L26N_3 M7 |10
3 |10_L38P_3 T3 |10 3 |10_L26P_3 M8 |10
3 |10_L38N_3 T4 |10 3 |10_L21N_3 Mo |10
3 |10_L42P_3 T5 |10 3 |10_L21P_3 M10 | 110
3 |10_L51P_3 7 |10 3 |10_L25N_3 L3 |10
3 |10_L48N_3 To |10 3 |10_L25P_3 L4 |10
3 |10_L48P_3 T10 |10 3 |10_L18N_3 L7 |10
3 |10_L36P_3/VREF_3 R1 | VREF 3 |I0_L15N_3 Lo |10
3 |10_L36N_3 R2 | 1/0 3 |10_L15P_3 L10 |10
3 |10_L37P_3 R3 |10 3 |IP_L24N_3 Ki | INPUT
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FG676 Footprint —
XC3SD3400A FPGA

Left Half of Package
(Top View)

Bank 0

/[e}

1o
L28P_0
L42P_0 GCLK10
S 1o o o3 o
1/0: Unrestricted, V B L42N_0 GOLK11
314 | general-purpose user /0.
VCCINT INPUT 110
\Y VREF_0 L30P_0
INPUT: Unrestricted, VCCINT el
34 | general-purpose input pin. V B
Vo VCCINT
L48P_0 \v/
DUAL: Configuration pins,
51 | then possible user I/O.
VREF: User I/O or input
37 | voltage reference for bank. o
INPUT INPUT [ 1O 1o 1) 1o 1o ) 1o 1o
J L24P_3 \ﬁ%':’i L20P_3 L19N_3 L19P_3 L13N_3 L10P_3 LO1P_3 LOIN_3 B} L43P_0 L39P_0 (I
CLK: User I/O, input, or K | NPUT [ WO 1o o | o 1Io 1o 1o o | w | wo
kP clock buffer input. L24N_3 | L23N_3 | L23P_3 | L22N_3 | L22P_3 | L18P_3 | L13P_3 | LOSN_3 | LO5P_3 L43N_0 | L39IN_O
L o) 1o > S ) ) 5 5
L25N_3 L25P_3 L18N_3 L15N_3 L15P_3
CONFIG: Dedicated
2 | configuration pins. ul ooy vo | wo | wo | wo | wo | wo | wo [ wo | wo i
VREF73 L29P_3 | L27N_3 | L27P_3 | L28P_3 | L28N_3 [ L26N_3 | L26P_3 | L21N_3 | L21P_3
0 O
. ™ N| VO 1o = o 1o . P .
SUSPEND: Dedicated o 131P_3 | L3IN_3 L30N_3 | L30P_3 : RD
SUSPEND and £ = £
dual-purpose AWAKE o [ $ 2 o) 1o 1o 1o % .
Power Management pins RD L39N_3 | L39P_3 | L41P_3 | L4IN_3
Rl e | wo | o | o | wo | wo | wo | vo | wo | WO - .
JTAG: Dedicated JTAG VRZF—as L36N_3 | L37P_3 | L37N.3 | L40P_3 | L4ON_3 | L45N_3 | L45P_3 | L43N_3 VRaEF—:;
‘Al port pins.
T o) 1o o 1o ) ) 5
L38P_3 L38N_3 L42P_3 L51P_3 L48N_3 L48P_3
GND: Ground ul 1o o | INPUT | 1O Vo ) 1o o ) > Y 5
- L44P_3 | L44N_3 | L46P_3 | L42N_3 | L49P_3 | L51N_3 | L56P_3 | L56N_3 | L61P_3 L13N_2
v| o ) M iNPUT [ 1O ) 1o o 110 1o o )
L47P_3 | L47N_3 L46N_3 | L49N_3 | L59N_3 | L59P_3 | L61N_3 LO9P_2 | L13P_2 | L16P_2 | L20P_2
VCCO: Output voltage oUT
Supply for bank. w INPUT L50N_3 [l[e] o 1o 1o D o] 1o o I
L50P_3 VREF_3 L52P_3 | L52N_3 L63N_3 | L63P_3 LO5P_2 | LO9N_2 L16N_2 [ L20N_2
v| vo o | INPUT 110 110 Lo'ég ) 110 110 L 1';2 ) <
VCCINT: |ntel’na| core L53P_3 L53N_3 V \V/ L57P_3 L57N_3 M27 \V/ LO5N_2 L12P_2 \V/ RDWR:B
supply voltage (+1.2V). INPUT
PRl ge ( ) A > L ) D Ry ; Lo'éﬁ ) INPUT | 11O 5 U';‘N’ , P
A L55P_3 | L55N_3 V V cs O__B VREF_2 | L12N_2 VSZ_
. ili Al wo 2 INPUT | 1/O 1o 2 o
o4 yocl:tggAéjx Auxiliary supply B | Leor_3 V VREF_2 [ L14N_2 L15P_2 V L21P_2 (A
Al o e} 1o |_o|1lg 5 2 o 2 1o /o | INPUT | 1O 10 | \Nput
C | L60N_3 L64P_3 L64N_3 M17 V Lo8P_2 V L14P_2 L15N_2 | VREF_2 | L23N_2 L21N_2
Note: , Al wo | wo o I o | o S neur | neur | Ho [ inpuT [
ote: The boxes with D | Lesp_a | Lesna o VAR L0sN_2 | Li1P2 L23p_2 | VREF 2
dicate in iferonces Afweur [BT 10 | 0 EARARAEA A
p E | Le6P_3 VREF73 LO6P_2 | LO7P_2 L1ON_2 | L11N_2 | L18P_2 VS17 D77 D47
from the XC3SD1800A — =
device. Please see the A o | wo | o vo | Mo i VO Vo o
LOBN_2 | LO7N_2 | L10P_2 X L18N_2 HENLZ || 122 ezl 2 35
Footprint Migration F _ _ - _ R0 0 2
!leferen(?es section for more Bank 2
information.
Figure 17: FG676 Package Footprint for XC3SD3400A FPGA (Top View-Left Half)
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Revision History

The following table shows the revision history for this document.

Date Version Revision
04/02/07 1.0 Initial Xilinx release.
05/25/07 1.1 Updates to Table 59, Table 63, Table 64, Table 65, Table 66, Table 67, Table 68, Table 69. Corrected

VREF pins in XC3S1800A FG676 (Table 70). Updated FG676 package footprints for XC3SD1800A
FPGA (Figure 16) and XC3SD3400A FPGA (Figure 17). Minor edits.

06/18/07 1.2 Updated for Production release.
07/16/07 2.0 Added Low-power options. Added advance thermal data to Table 62.
06/02/08 21 Added Package Overview section. Updated Thermal Characteristics in Table 62. Corrected name for
AB14 in CS484 in Table 63. Updated links.
03/11/09 22 Corrected bank designation for SUSPEND to VCCAUX.
10/04/10 3.0 Revision update to match other data sheet modules.
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