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Introduction

The Spartan®-3AN FPGA family combines the best attributes
of a leading edge, low cost FPGA with nonvolatile technology
across a broad range of densities. The family combines all the
features of the Spartan-3A FPGA family plus leading
technology in-system Flash memory for configuration and
nonvolatile data storage.

The Spartan-3AN FPGAs are part of the Extended Spartan-3A
family, which also includes the Spartan-3A FPGAs and the
higher density Spartan-3A DSP FPGAs. The Spartan-3AN
FPGA family is excellent for space-constrained applications
such as blade servers, medical devices, automotive
infotainment, telematics, GPS, and other small consumer
products. Combining FPGA and Flash technology minimizes
chip count, PCB traces and overall size while increasing
system reliability.

The Spartan-3AN FPGA internal configuration interface is
completely self-contained, increasing design security. The
family maintains full support for external configuration. The
Spartan-3AN FPGA is the world’s first nonvolatile FPGA with
MultiBoot, supporting two or more configuration files in one
device, allowing alternative configurations for field upgrades,
test modes, or multiple system configurations.

Features

e The new standard for low cost nonvolatile FPGA solutions

¢ Eliminates traditional nonvolatile FPGA limitations with the
advanced 90 nm Spartan-3A device feature set

e Memory, multipliers, DCMs, SelectlO, hot swap, power
management, etc.

* Integrated robust configuration memory
e  Saves board space
* Improves ease-of-use
e Simplifies design
e Reduces support issues

e Plentiful amounts of nonvolatile memory available to the user

* Upto 11+ Mb available
e MultiBoot support
* Embedded processing and code shadowing
e Scratchpad memory
* Robust 100K Flash memory program/erase cycles

Table 2: Summary of Spartan-3AN FPGA Attributes

20 years Flash memory data retention
Security features provide bitstream anti-cloning protection
e Buried configuration interface

¢ Unique Device DNA serial number in each device for
design Authentication to prevent unauthorized copying

*  Flash memory sector protection and lockdown
Configuration watchdog timer automatically recovers from
configuration errors

Suspend mode reduces system power consumption

* Retains all design state and FPGA configuration data
* Fast response time, typically less than 100 us

Full hot-swap compliance

Multi-voltage, multi-standard SelectlO™ interface pins

* Upto 502 1/O pins or 227 differential signal pairs

e LVCMOS, LVTTL, HSTL, and SSTL single-ended signal
standards

e 3.3V, 25V,1.8V, 1.5V, and 1.2V signaling

e Upto 24 mA output drive

¢ 3.3V £10% compatibility and hot swap compliance
e 622+ Mb/s data transfer rate per I/O

e DDR/DDR2 SDRAM support up to 400 Mb/s

e LVDS, RSDS, mini-LVDS, PPDS, and HSTL/SSTL
differential I/0

Abundant, flexible logic resources

e Densities up to 25,344 logic cells

e Optional shift register or distributed RAM support
e Enhanced 18 x 18 multipliers with optional pipeline
Hierarchical SelectRAM™ memory architecture

¢ Up to 576 Kbits of dedicated block RAM

e Up to 176 Kbits of efficient distributed RAM

Up to eight Digital Clock Managers (DCMs)

Eight global clocks and eight additional clocks per each half
of device, plus abundant low-skew routing

Complete Xilinx® ISE® and WebPACK™ software
development system support

MicroBlaze™ and PicoBlaze™ embedded processor cores
Fully compliant 32-/64-bit 33 MHz PCI™ technology support
Low-cost QFP and BGA Pb-free (RoHS) packaging options

e Pin-compatible with the same packages in the
Spartan-3A FPGA family

Equivalent Distributed | Block Maximum
System Logic RAM RAM Dedicated Maximum | Differential | Bitstream | In-System
Device Gates Cells CLBs | Slices Bits(1) Bits(1) | Multipliers | DCMs | User /O | 1/O Pairs | Size(!) |Flash Bits
XC3S50AN 50K 1,584 176 704 11K 54K 3 2 144 64 427K M
XC3S200AN 200K 4,032 448 1,792 28K 288K 16 4 195 90 1,168K 4M
XC3S400AN 400K 8,064 896 3,584 56K 360K 20 4 311 142 1,842K 4M
XC3S700AN 700K 13,248 1,472 | 5,888 92K 360K 20 8 372 165 2,669K 8M
XC3S1400AN | 1400K 25,344 2,816 | 11,264 176K 576K 32 8 502 227 4,644K 16M
Notes:

1. By convention, one Kb is equivalent to 1,024 bits and one Mb is equivalent to 1,024 Kb.

© Copyright 2007-2011 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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Package Marking

Figure 3 provides a top marking example for Spartan-3AN The “5¢” and “41” Speed Grade/Temperature Range part

FPGAs in the quad-flat packages. Figure 4 shows the top combinations may be dual marked as “5C/41”. Devices
marking for Spartan-3AN FPGAs in BGA packages. The with the dual mark can be used as either -5C or -41 devices.
markings for the BGA packages are nearly identical to those Devices with a single mark are only guaranteed for the

for the quad-flat packages, except that the marking is marked speed grade and temperature range.

rotated with respect to the ball A1 indicator.

Mask Revision Code

IR AR AR AR Fabrication Code

= Process Technology
Device Type 2
Package TQG144AGQ0725 <= Date Code
D1234567A =
Speed Grade EE Lot Code
Temperature Range %g
Pin P1 DS557-1_02_080107

Figure 3: Spartan-3AN FPGA QFP Package Marking Example

BGA Ball AT > ~ Mask Revision Code
o ® d
a XX"-INX || Fabrication Code
SPARTAN ||l Process Code
Device Type XC3S200
Package FTG256 AGQO0725 Date Code
D1234567A
4C ™ Lot Code
Speed Grade ! ]
Temperature Range N /

DS557-1_03_080107

Figure 4: Spartan-3AN FPGA BGA Package Marking Example
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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, (II) 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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Table 14: DC Characteristics of User I/0s Using
Single-Ended Standards

Table 14: DC Characteristics of User I/0s Using
Single-Ended Standards (Cont’d)

Test Logic Level Test Logic Level
IOSTANDARD Conditions Characteristics IOSTANDARD Conditions Characteristics
Attribute |o|_ IOH VOL VOH Attribute IOL IOH VOL YOH
(mA) | (mA) | Max (V) Min (V) (mA) | (mA) | Max (V) Min (V)
LVTTL®) 2 2 2 0.4 2.4 HSTL_I®) 8 -8 0.4 Veeo - 04
4 4 -4 HSTL_III®G) 24 | -8 0.4 Veeo - 0.4
6 6 -6 HSTL_I_18 8 -8 0.4 Vcco - 0.4
8 8 -8 HSTL_II_18() 16 | —16 0.4 Veeo - 0.4
12 12 —-12 HSTL_III_18 24 -8 0.4 Veeo - 0.4
16 16 | -16 SSTL18_I 6.7 | -6.7 | V17 —0.475 | V11 + 0.475
o4 | 24 | —p4 SSTL18_I1(5) 13.4 | -13.4 | V7 —0.603 | Vi1 + 0.603
LVCMOS33®) | 2 2 -2 04 Veeo - 0.4 SSTL2_| 81 | -8.1 | Vi1-0.61 | V7 +0.61
4 4 —4 SSTL2_115) 16.2 |-16.2| Vq7-0.81 | V7 +0.81
6 6 -6 SSTL3_|I 8 -8 Vir—-0.6 Vit +0.6
8 8 -8 SSTLS_” 16 -16 VTT -0.8 VTT +0.8
12 12 -12 Notes:
16 16 | -16 1. The numbers in this table are based on the conditions set forth in
Table 10 and Table 13.
240) | 24 | 24 2. Descriptions of the symbols used in this table are as follows:
loL — the output current condition under which Vg, is tested
3 _ oL oL
LVCMOS25(%) | 2 2 2 0.4 Veco - 04 lon — the output current condition under which Vg is tested
4 4 -4 VoL — the output voltage that indicates a Low logic level
Von — the output voltage that indicates a High logic level
6 6 —6 Vcco — the supply voltage for output drivers
V11 — the voltage applied to a resistor termination
8 8 -8 3. Forthe LVCMOS and LVTTL standards: the same Vg and Vpoy
12 12 12 limits apply for the Fast, Slow and QUIETIO slew attributes.
4. Tested according to the relevant PCI specifications. For
160) | 16 | —-16 information on PCI IP solutions, see www.xilinx.com/products/
5 design_resources/conn_central/protocols/pci_pcix.htm. The
240) | 24 | 24 PCIX [OSTANDARD s available and has equivalent
3) _ — characteristics but no PCI-X IP is supported.
LVCMOS18 2 2 2 0.4 Veco - 04 5. These higher-drive output standards are supported only on
4 4 —4 FPGA banks 1 and 3. Inputs are unrestricted. See the chapter
“Using I/0 Resources” in UG331.
6 6 -6
8 8 -8
120) | 12 | —12
160 | 16 | -16
LVCMOS15@) | 2 2 -2 0.4 Veco - 04
4 4 -4
6 6 -6
85 | 8 -8
120) | 12 | —12
LVCMOS12®) | 2 2 -2 0.4 Veco - 04
4(5) 4 -4
605 | 6 -6
PCI33_3@4 1.5 | 0.5 | 10% Vgeo | 90% Veco
PCl66_3(4) 1.5 | =0.5 | 10% Vo | 90% Veco
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Table 15: Recommended Operating Conditions for User I/Os Using Differential Signal Standards (Contd)

i (1) 2
IOSTANDARD Attribute Veco for Drivers Vio Yo
Min (V) | Nom (V) | Max (V) || Min (mV) | Nom (mV) | Max (mV)| Min (V) | Nom (V) | Max (V)
DIFF_SSTL3_lI(®) 3.0 3.3 3.6 100 - - 1.1 - 1.9
Notes:
1. The Vo rails supply only differential output drivers, not input circuits.
2. V|CM must be less than VCCAUX'
3. These true differential output standards are supported only on FPGA banks 0 and 2. Inputs are unrestricted. See the “Using I/0O Resources”
chapter in UG331.
4. See External Termination Requirements for Differential 1/0, page 22.
5. LVPECL is supported on inputs only, not outputs. Requires Vocayx = 3.3V £ 10%.
6. LVPECL_33 maximum VlCM = VCCAUX - (VlD / 2)
7. Requires VCCAUX =3.3V + 10% for inputs. (VCCAUX —300 mV) < V|CM < (VCCAUX -37 mV)
8. VRer inputs are used for the DIFF_SSTL and DIFF_HSTL standards. The Vygp settings are the same as for the single-ended versions in
Table 13. Other differential standards do not use Vgegr
9. These higher-drive output standards are supported only on FPGA banks 1 and 3. Inputs are unrestricted. See the “Using I/O Resources”

chapter in UG331.

Differential Output Pairs

V
OouUTP
] X P Differential
Internal : v X N 1/0 Pair Pins
Logic s i YOUTN
Vourn Von
50% === XK=} Vob
Voure >< T >< v
oL
Voewm
GND level

\ +V
Vocm = Output common mode voltage = _OUTP_ "OUTN

Vop = Output differential voltage = |Voute - Voutn
Von = Output voltage indicating a High logic level

Vo = Output voltage indicating a Low logic IevelDSSzg_s_H_082810

Figure 7: Differential Output Voltages
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Table 23: Setup and Hold Times for the 0B Input Path (Contd)

Speed Grade

Symbol Description Conditions DIIEIT_[I)\V_ Device -5 -4 Units
VALUE Min Min
TIoPICKD Time from the setup of data at the LVCMOS25(2) 1 XC3S700AN 1.82 1.95 ns
s et st z 22 | 285 | e
The Input Delay is programmed. 3 3.32 3.72 ns
4 3.83 4.31 ns
5 3.69 414 ns
6 4.60 5.19 ns
7 5.39 6.10 ns
8 5.92 6.73 ns
1 XC3S1400AN 1.79 2.17 ns
2 2.55 2.92 ns
3 3.38 3.76 ns
4 3.75 4.32 ns
5 3.81 419 ns
6 4.39 5.09 ns
7 5.16 5.98 ns
8 5.69 6.57 ns
Hold Times
Tioickp Time from the active transition at the | LVCMOS25(%) XC3S50AN -0.66 -0.64 ns
1o he point whero Cata must b held XC35200AN | 085 | 085 | ns
at the Input pin. No Input Delay is 0 XC3S400AN -0.42 -0.42 ns
programmed.
XC3S700AN -0.81 -0.67 ns
XC3S1400AN -0.71 -0.71 ns
TioickPD Time from the active transition at the | LVCMOS25() 1 XC3S50AN -0.88 -0.88 ns
1o he point whore Gata must 56 held 2 198 | 188 | s
at the Input pin. The Input Delay is 3 —2.05 —2.05 ns
programmed. 4 -2.43 -2.43 ns
5 —2.34 —2.34 ns
6 -2.81 -2.81 ns
7 -3.03 -3.03 ns
8 -3.83 -3.57 ns
1 XC3S200AN -1.51 -1.51 ns
2 -2.09 -2.09 ns
3 —2.40 —2.40 ns
4 —2.68 -2.68 ns
5 -2.56 -2.56 ns
6 -2.99 -2.99 ns
7 -3.29 -3.29 ns
8 -3.61 -3.61 ns
DS557 (v4.1) April 1, 2011 www.xilinx.com
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Table 23: Setup and Hold Times for the 0B Input Path (Contd)

Speed Grade

Symbol Description Conditions DIIEIT_[I)\V_ Device -5 -4 Units
VALUE Min Min
TioickPD Time from the active transition at the LVCMOS25() 1 XC3S400AN -1.12 -1.12 ns
lo he point whore Gata must 66 hold 2 70 | 70 | ns
at the Input pin. The Input Delay is 3 —2.08 —2.08 ns
programmed.
4 —2.38 —2.38 ns
5 —2.23 —2.23 ns
6 —2.69 —2.69 ns
7 -3.08 —-3.08 ns
8 -3.35 -3.35 ns
1 XC3S700AN -1.67 -1.67 ns
2 -2.27 -2.27 ns
3 -2.59 -2.59 ns
4 —2.92 -2.92 ns
5 -2.89 -2.89 ns
6 -3.22 -3.22 ns
7 -3.52 -3.52 ns
8 -3.81 -3.81 ns
1 XC3S1400AN | -1.60 -1.60 ns
2 -2.06 -2.06 ns
3 —2.46 —2.46 ns
4 —2.86 —2.86 ns
5 —2.88 —2.88 ns
6 -3.24 -3.24 ns
7 -3.55 -3.55 ns
8 -3.89 -3.89 ns
Set/Reset Pulse Width
TrrPw_10B Minimum pulse width to SR control - - All 1.33 1.61 ns
input on 1OB
Notes:

1. The numbers in this table are tested using the methodology presented in Table 30 and are based on the operating conditions set forth in
Table 10 and Table 13.

2. This setup time requires adjustment whenever a signal standard other than LVCMOS25 is assigned to the data Input. If this is true, add the
appropriate Input adjustment from Table 26.

3. These hold times require adjustment whenever a signal standard other than LVCMOS25 is assigned to the data Input. If this is true, subtract
the appropriate Input adjustment from Table 26. When the hold time is negative, it is possible to change the data before the clock’s active

edge.

Table 24: Sample Window (Source Synchronous)

Symbol Description Maximum Units
Tsamp | Setup and hold The input capture sample window value is highly specific to a particular application, device, ps
capture window of package, 1/0O standard, I/O placement, DCM usage, and clock buffer. Please consult the
an 10B flip-flop. appropriate Xilinx Answer Record for application-specific values.
* Answer Record 30879
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Input Timing Adjustments

Table 26: Input Timing Adjustments by IOSTANDARD

Table 26: Input Timing Adjustments by IOSTANDARD

Convert Input Time from Adjusl-t\rcrll(cj-::ll':eBelow
LV'CMO_S25 to the Units
Following Signal Standard Speed Grade
(IOSTANDARD) 5 »

Single-Ended Standards

LVTTL 0.62 0.62 ns
LVCMOS33 0.54 0.54 ns
LVCMOS25 0 0 ns
LVCMOS18 0.83 0.83 ns
LVCMOS15 0.60 0.60 ns
LVCMOS12 0.31 0.31 ns
PCI33_3 0.41 0.41 ns
PCIl66_3 0.41 0.41 ns
HSTL_I 0.72 0.72 ns
HSTL_III 0.77 0.77 ns
HSTL_I_18 0.69 0.69 ns
HSTL_II_18 0.69 0.69 ns
HSTL_III_18 0.79 0.79 ns
SSTL18_1I 0.71 0.71 ns
SSTL18_lI 0.71 0.71 ns
SSTL2_| 0.68 0.68 ns
SSTL2_1I 0.68 0.68 ns
SSTL3_I 0.78 0.78 ns
SSTL3_lI 0.78 0.78 ns

Convert Input Time from Adius?gcér:rt'%elow
LV_CMO'SZS to the Units
Following Signal Standard Speed Grade
(I0OSTANDARD) 5 )

Differential Standards

LVDS_25 0.76 0.76 ns
LvDS_33 0.79 0.79 ns
BLVDS_25 0.79 0.79 ns
MINI_LVDS_25 0.78 0.78 ns
MINI_LVDS_33 0.79 0.79 ns
LVPECL_25 0.78 0.78 ns
LVPECL_33 0.79 0.79 ns
RSDS_25 0.79 0.79 ns
RSDS_33 0.77 0.77 ns
TMDS_33 0.79 0.79 ns
PPDS_25 0.79 0.79 ns
PPDS_33 0.79 0.79 ns
DIFF_HSTL_I_18 0.74 0.74 ns
DIFF_HSTL_II_18 0.72 0.72 ns
DIFF_HSTL_llI_18 1.05 1.05 ns
DIFF_HSTL_I 0.72 0.72 ns
DIFF_HSTL_III 1.05 1.05 ns
DIFF_SSTL18_lI 0.71 0.71 ns
DIFF_SSTL18_lI 0.71 0.71 ns
DIFF_SSTL2_| 0.74 0.74 ns
DIFF_SSTL2_lI 0.75 0.75 ns
DIFF_SSTL3_I 1.06 1.06 ns
DIFF_SSTL3_II 1.06 1.06 ns
Notes:

1. The numbers in this table are tested using the methodology
presented in Table 30 and are based on the operating conditions
set forth in Table 10, Table 13, and Table 15.
2. These adjustments are used to convertinput path times originally
specified for the LVCMOS25 standard to times that correspond to

other signal standards.
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Output Propagation Times
Table 27: Timing for the OB Output Path

Speed Grade
Symbol Description Conditions Device -5 -4 Units
Max Max
Clock-to-Output Times
Tiockp When reading from the Output LVCMOS25(2), 12 mA output Al 2.87 3.13 ns
Flip-Flop (OFF), the time from the drive, Fast slew rate
active transition at the OCLK input to
data appearing at the Output pin
Propagation Times
Tioop The time it takes for data to travel from | LVCMOS25(2), 12 mA output Al 2.78 2.91 ns
the 10B’s O input to the Output pin drive, Fast slew rate
Set/Reset Times
Tioshp Time from asserting the OFF’s SR LVCMOS25(2), 12 mA output Al 3.63 3.89 ns
input to setting/resetting data at the drive, Fast slew rate
Output pin
Tiogsra Time from asserting the Global Set 8.62 9.65 ns
Reset (GSR) input on the
STARTUP_SPARTANBSA primitive to
setting/resetting data at the Output pin

Notes:

1.  The numbers in this table are tested using the methodology presented in Table 30 and are based on the operating conditions set forth in
Table 10 and Table 13.

2. Thistime 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 29.

DS557 (v4.1) April 1, 2011 www.xilinx.com
Product Specification 36


http://www.xilinx.com

& XILINX.

Spartan-3AN FPGA Family: DC and Switching Characteristics

Table 30: Test Methods for Timing Measurement at 1/0s (Contd)

Signal Standard Inputs Outputs(® Ing:tt;ua}tgd
(IOSTANDARD)
VRer (V) vVL(v) Vu (V) Rr(Q) V1 (V) Vi (V)

Differential

LVDS_25 - Vicm=0.125 | Vigy +0.125 50 12 Viewm
LVDS_33 - Vicm=0.125 | Vigy +0.125 50 12 Vicwm
BLVDS_25 - Viem—-0125 | Vigy+0.125 1™ 0 Viewm
MINI_LVDS_25 - Vicy—0.125 | Vi +0.125 50 12 View
MINI_LVDS_33 - Vicm=0.125 | Vigy +0.125 50 12 Vicwm
LVPECL_25 - Viem - 0.3 Vicw + 0.3 N/A N/A Viewm
LVPECL_33 - Vioy — 0.3 Vioy + 0.3 N/A N/A View
RSDS_25 - Viom = 0.1 Viow + 0.1 50 12 Vicwm
RSDS_33 - View - 01 View + 0.1 50 12 Viewm
TMDS_33 - Vioy — 0.1 Vioy + 0.1 50 3.3 View
PPDS_25 - Viom = 0.1 Vioy + 0.1 50 0.8 Vicwm
PPDS_33 - View - 01 View + 0.1 50 0.8 Viewm
DIFF_HSTL_| - Vioy — 0.5 Vioy + 0.5 50 0.75 View
DIFF_HSTL_IlI - Vicwm - 0.5 Viow + 0.5 50 15 Viewm
DIFF_HSTL_I_18 - Viem - 0.5 Vicw + 0.5 50 0.9 Viewm
DIFF_HSTL_II_18 - Vioy — 0.5 Vioy + 0.5 50 0.9 View
DIFF_HSTL._Ill_18 - Vicwm - 0.5 Viow + 0.5 50 1.8 Viewm
DIFF_SSTL18_I - Vicm - 0.5 Vicw + 0.5 50 0.9 Viewm
DIFF_SSTL18_lI - Vioy — 0.5 Vioy + 0.5 50 0.9 View
DIFF_SSTL2_| - Vicwm - 0.5 Viow + 0.5 50 1.25 Viem
DIFF_SSTL2_Il - Vicm - 0.5 Vicu + 0.5 50 125 View
DIFF_SSTL3_| - Vioy — 0.5 Vioy + 0.5 50 15 View
DIFF_SSTL3_lI - Vicwm - 0.5 Viow + 0.5 50 15 Viewm
Notes:

1. Descriptions of the relevant symbols are as follows:
VRer — The reference voltage for setting the input switching threshold
Vicm — The common mode input voltage
Vm — Voltage of measurement point on signal transition
V| — Low-level test voltage at Input pin
Vy — High-level test voltage at Input pin
Rt — Effective termination resistance, which takes on a value of 1 MQ when no parallel termination is required
V1 — Termination voltage

2. The load capacitance (C,) at the Output pin is 0 pF for all signal standards.

3. According to the PCI specification. For information on PCI IP solutions, see
www.xilinx.com/products/design_resources/conn_central/protocols/pci_pcix.htm. The PCIX IOSTANDARD is available and has equivalent
characteristics but no PCI-X IP is supported.

The capacitive load (C|) is connected between the output
and GND. The Output timing for all standards, as published
in the speed files and the data sheet, is always based on a
C, value of zero. High-impedance probes (less than 1 pF)
are used for all measurements. Any delay that the test
fixture might contribute to test measurements is subtracted
from those measurements to produce the final timing
numbers as published in the speed files and data sheet.
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Table 40: Switching Characteristics for the DLL (Cont’d)

Speed Grade
Symbol Description Device -5 -4 Units
Min Max Min Max
Delay Lines
DCM_DELAY_STEP®) | Finest delay resolution, average over all taps oA | 15 | 35 | 15 | 35 | ps

Notes:

1.  The numbers in this table are based on the operating conditions set forth in Table 10 and Table 39.

2. Indicates the maximum amount of output jitter that the DCM adds to the jitter on the CLKIN input.

3. For optimal jitter tolerance and faster lock time, use the CLKIN_PERIOD attribute.

4. Some jitter and duty-cycle specifications include 1% of input clock period or 0.01 Ul. For example, the data sheet specifies a maximum jitter
of “+[1% of CLKIN period + 150]". Assume the CLKIN frequency is 100 MHz. The equivalent CLKIN period is 10 ns and 1% of 10 nsis 0.1 ns
or 100 ps. According to the data sheet, the maximum jitter is £[100 ps + 150 ps] = +250 ps.

5. The typical delay step size is 23 ps.

Digital Frequency Synthesizer (DFS)
Table 41: Recommended Operating Conditions for the DFS

Speed Grade

Symbol Description -5 -4 Units
Min ’ Max Min ‘ Max

Input Frequency Ranges(@)

Foukin | CLKIN_FREQ_FX | Frequency for the CLKIN input | 0200 | 3333 | 0200 | 3339 | MHz
Input Clock Jitter Tolerance(*

CLKIN_CYC_JITT_FX_LF Cycle-to-cycle jitter at the FoLkex < 150 MHz = +300 = +300 ps
CLKIN_CYC_JITT_FX_HF gl';t';ﬂ\t' ;%%Lﬁéﬁgf’ed on CLKFX e o > 150 MHz | — +150 - +150 | ps
CLKIN_PER_JITT_FX Period jitter at the CLKIN input — +1 - +1 ns
Notes:

1. DFS specifications apply when either of the DFS outputs (CLKFX or CLKFX180) are used.

2. If both DFS and DLL outputs are used on the same DCM, follow the more restrictive CLKIN_FREQ_DLL specifications in Table 39.

3. To support double the maximum effective FCLKIN limit, set the CLKIN_DIVIDE_BY_2 attribute to TRUE. This attribute divides the incoming
clock frequency by two as it enters the DCM.

4. CLKIN input jitter beyond these limits may cause the DCM to lose lock.
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Table 62: Types of Pins on Spartan-3AN FPGAs (Cont'd)

Type with - Pin Name(s) in
Color Code Description Type(V)
Dedicated configuration pin, two per device. Not available as a user-1/O pin. Every package has | DONE, PROG_B
CONFIG two dedicated configuration pins. These pins are powered by VCCAUX. See UG332: Spartan-3
Generation Configuration User Guide for additional information on the DONE and PROG_B
signals.
PWR Control and status pins for the power-saving Suspend mode. SUSPEND is a dedicated pin and | SUSPEND, AWAKE
MGMT is powered by VCCAUX. AWAKE is a dual-purpose pin. Unless Suspend mode is enabled in the
application, AWAKE is available as a user-1/0O pin.

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

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

VCCAUX Dedicated auxiliary power supply pin. The number of VCCAUX pins depends on the package | VCCAUX

JTAG

GND

used. The In-System Flash memory is powered by VCCAUX. All must be connected to +3.3V.

Dedicated internal core logic power supply pin. The number of VCCINT pins depends on the VCCINT
package used. All must be connected to +1.2V.

VCCINT

Along with all the other VCCO pins in the same bank, this pin supplies power to the output buffers | VCCO_#
within the I/0O 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. N.C.

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 63.

Table 63: Power and Ground Supply Pins by Package

Package [BRI%® 11 VCCO  GND
TQG144 4 4 8 13
FTG256 6 4 16 28
FGGA400 9 8 22 43
FGGA484 15 10 24 53
FGG676 23 14 36 77

A majority of package pins are user-defined I/O or input pins. However, the numbers and characteristics of these 1/0Os
depend on the device type and the package in which it is available, as shown in Table 64. The table shows the maximum
number of single-ended I/O pins available, 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 1/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, including the number of unconnected—N.C.—pins on the device.

Not all I/O standards are supported on all I/O banks. The left and right banks (I/0 banks 1 and 3) support higher output drive
current than the top and bottom banks (I/O banks 0 and 2). Similarly, true differential output standards, such as 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 1/0 Resources” chapter in UG331.

DS557 (v4.1) April 1, 2011 www.xilinx.com
Product Specification 72


http://www.xilinx.com/support/documentation/user_guides/ug332.pdf
http://www.xilinx.com/support/documentation/user_guides/ug331.pdf
http://www.xilinx.com

& XILINX. Spartan-3AN FPGA Family: Pinout Descriptions

TQG144: 144-lead Thin Quad Flat Package
The XC3S50AN is available in the 144-lead thin quad flat package, TQG144.

Table 68 lists all the package pins. They are sorted by bank number and then by pin name. Pins that form a differential I/O
pair appear together in the table. The table also shows the pin number for each pin and the pin type (as defined in Table 62).
The XC3S50AN does not support the address output pins for the Byte-wide Peripheral Interface (BPI) configuration mode.

An electronic version of this package pinout table and footprint diagram is available for download from the Xilinx website at:
www.Xilinx.com/support/documentation/data_sheets/s3a_pin.zip.

Pinout Table

Table 68: Spartan-3AN TQG144 Pinout Table 68: Spartan-3AN TQG144 Pinout (Cont’d)

Bank Pin Name Pin Type Bank Pin Name Pin Type
0 100 P142 /0 1 |0_L02P_1/LDCH P75 DUAL
0 IO_LO1N_O P111 /0 1 IO_LO3N_1 P84 1’0
0 I0_LO1P_0 P110 1/0 1 IO_LO3P_1 P82 1’0
0 I0_LO2N_0 P113 I/O 1 10_LO04N_1/RHCLK1 P85 RHCLK
0 I0_LO02P_0/VREF_0 P112 VREF 1 I0_L04P_1/RHCLKO P83 RHCLK
0 I0_LO3N_O P117 /O 1 I0O_LO5N_1/TRDY1/RHCLK3 | P88 RHCLK
0 I0_LO3P_0 P115 I/O 1 I0_LO5P_1/RHCLK2 P87 RHCLK
0 I0_LO4N_0 P116 /O 1 |O_LOBN_1/RHCLK5 P92 RHCLK
0 10_L04P_0 P114 /0 1 I0_L06P_1/RHCLK4 P90 RHCLK
0 I0_LO5N_0O P121 I/O 1 I0_LO7N_1/RHCLK?7 P93 RHCLK
0 IO_LO5P_0 P120 o) 1 IO_LO7P_1/IRDY1/RHCLK6 | P91 RHCLK
0 IO_LOB6N_0/GCLK5 P126 GCLK 1 IO_LO8N_1 P98 e
0 |0_LO6P_0/GCLK4 P124 GCLK 1 IO_LO8P_1 P96 1’0
0 I0_LO7N_0/GCLK7 P127 GCLK 1 IO_LOIN_1 P101 1’0
0 I0_LO7P_0/GCLK6 P125 GCLK 1 IO_LO9P_1 P99 1’0
0 I0_LO8N_0/GCLK9 P131 GCLK 1 IO_L10N_1 P104 1’0
0 IO_LO8P_0/GCLKS P129 GCLK 1 IO_L10P_1 P102 e
0 IO_LO9N_0/GCLK11 P132 GCLK 1 IO_L11N_1 P105 e
0 I0_LO9P_0/GCLK10 P130 GCLK 1 IO_L11P_1 P103 e
0 I0_L10ON_O P135 I/0 1 IP_1/VREF_1 P80 VREF
0 I0_L10P_0 P134 /0 1 IP_1/VREF_1 P97 VREF
0 IO_L11N_0O P139 I/O 1 VCCO_1 P86 VCCO
0 I0_L11P_0 P138 1/0 1 VCCO_1 P95 VCCO
0 I0_L12N_0/PUDC_B P143 DUAL 2 I0_2/MOSI/CSI_B P62 DUAL
0 IO_L12P_0/VREF_0 P141 VREF 2 IO_LOTN_2/MO P38 DUAL
0 IP_O P140 INPUT 2 I0_LO1P_2/M1 P37 DUAL
0 IP_O/VREF_0 P123 VREF 2 I0O_LO2N_2/CSO_B P41 DUAL
0 VCCO_0 P119 VCCO 2 |O_LO2P_2/M2 P39 DUAL
0 VCCO_ 0 P136 VCCO 2 I0_LO3N_2/VSH P44 DUAL
1 10_1 P79 /O 2 |O_LO3P_2/RDWR_B P42 DUAL
1 IO_LO1N_1/LDC2 P78 DUAL 2 IO_LO4N_2/VS0 P45 DUAL
1 I0_LO1P_1/HDC P76 DUAL 2 IO_L04P_2/VS2 P43 DUAL
1 I0_LO2N_1/LDCO P77 DUAL 2 IO_LO5SN_2/D7 P48 DUAL
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Table 73: FTG256 XC3S50AN Footprint Migration/Differences (Cont’d)

FTG256 Ball Bank XC3S50AN Migration XC3S200AN or XC3S400AN

K13 1 N.C. - I/0

L1 3 N.C. - I/O/VREF
L2 3 N.C. - I/0

L3 3 N.C. - I/0

L4 3 N.C. - IO

L13 1 N.C. - I/0

L14 1 N.C. - 110

L16 1 N.C. - I/0

M3 3 N.C. - I/0
M10 2 N.C. - 110
M13 1 N.C. - I/0
M14 1 N.C. - I/O/VREF
M15 1 N.C. - 110
M16 1 N.C. - I/0

N7 2 N.C. - I/0

N10 2 N.C. - 110

N12 2 N.C. - I/0

P6 2 N.C. - I/0

P13 2 N.C. - I/0

R7 2 N.C. - IO

T7 2 N.C. - I/0

Number of Differences: 52
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FTG256 Footprint (XC3S50AN)
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Figure 20: XC3S50AN FTG256 Package Footprint (Top View)

53 1/0: Unrestricted,
general-purpose user 1/O

20 INPUT: Unrestricted,
general-purpose input pin

2 CONFIG: Dedicated
configuration pins

51 N.C.: Not connected
(XC3S50AN only)

25

DUAL: Configuration pins,
then possible user 1/0

CLK: User I/O, input, or
global buffer input

JTAG: Dedicated JTAG
port pins

GND: Ground

15

VREF: User I/O or input
voltage reference for bank

SUSPEND: Dedicated

2 SUSPEND and

VCCO: Output voltage
supply for bank

VCCINT: Internal core
supply voltage (+1.2V)

VCCAUX: Auxiliary supply
voltage

dual-purpose AWAKE
Power Management pins
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Table 76: Spartan-3AN FGG400 Pinout (Cont'd)

Table 76: Spartan-3AN FGG400 Pinout (Cont’d)

FGG400 FGG400

Bank Pin Name Ball Type Bank Pin Name Ball Type
0 I0_L32N_0/PUDC_B B2 DUAL 1 I0_L12P_1/A2 N15 DUAL
0 I0_L32P_0/VREF_0 A2 VREF 1 IO_L13N_1/A5 N19 DUAL
0 IP_O E14 INPUT 1 IO_L13P_1/A4 N18 DUAL
0 IP_0O F11 INPUT 1 IO_L14N_1/A7 M18 DUAL
0 IP_0O F14 INPUT 1 IO_L14P_1/A6 M17 DUAL
0 IP_0 G8 INPUT 1 IO_L16N_1/A9 L16 DUAL
0 IP_0 G9 INPUT 1 IO_L16P_1/A8 L15 DUAL
0 IP_O G10 INPUT 1 I0_L17N_1/RHCLK1 M20 RHCLK
0 IP_0 G12 INPUT 1 I0_L17P_1/RHCLKO M19 RHCLK
0 IP_0O G13 INPUT 1 IO_L18N_1/TRDY1/RHCLK3| L18 RHCLK
0 IP_O H9 INPUT 1 I0_L18P_1/RHCLK2 L19 RHCLK
0 IP_0 H10 INPUT 1 I0_L20N_1/RHCLK5 L17 RHCLK
0 IP_0O H11 INPUT 1 I0_L20P_1/RHCLK4 K18 RHCLK
0 IP_0O H12 INPUT 1 I0_L21N_1/RHCLK?7 J20 RHCLK
0 IP_O/VREF_O G11 VREF 1 I0_L21P_1/IRDY1/RHCLK6 K20 RHCLK
0 VCCO_0 B4 VCCO 1 I0_L22N_1/A11 J18 DUAL
0 VCCO_0 B10 VCCO 1 10_L22P_1/A10 J19 DUAL
0 VCCO_0 B16 VCCO 1 10_L24N_1 K16 I/O
0 VCCO_0 D7 VCCO 1 I0_L24P_1 J17 I/0
0 VCCO_0 D13 VCCO 1 IO_L25N_1/A13 H18 DUAL
0 VCCO_0 F10 VCCO 1 I0_L25P_1/A12 H19 DUAL
1 I0_LO1N_1/LDC2 V20 DUAL 1 IO_L26N_1/A15 G20 DUAL
1 I0_LO1P_1/HDC w20 DUAL 1 I0_L26P_1/A14 H20 DUAL
1 I0_LO2N_1/LDCO ui8 DUAL 1 I0_L28N_1 H17 I/0
1 I0_LO2P_1/LDC1 V19 DUAL 1 I0_L28P_1 G18 I/0
1 I0_LO3N_1/A1 R16 DUAL 1 IO_L29N_1/A17 F19 DUAL
1 I0_LO3P_1/A0 T17 DUAL 1 I0_L29P_1/A16 F20 DUAL
1 I0_LO5N_1 T20 I/0 1 IO_L30N_1/A19 F18 DUAL
1 I0_LO5P_1 T18 I/0 1 IO_L30P_1/A18 G17 DUAL
1 I0_LO6N_1 u20 I/0 1 I0_L32N_1 E19 I/0
1 I0_LO6P_1 u19 I/0 1 I0_L32P_1 E20 I/0
1 I0_LO7N_1 P17 I/0 1 I0_L33N_1 F17 I/0
1 I0_LO7P_1 P16 I/0 1 I0_L33P_1 E18 I/0
1 I0_LO8N_1 R17 I/0 1 I0_L34N_1 D18 I/0
1 I0_LO8P_1 R18 I/0 1 I0_L34P_1 D20 I/0
1 I0_LO9N_A1 R20 I/0 1 I0_L36N_1/A21 F16 DUAL
1 I0_LO9P_1 R19 I/O 1 I0_L36P_1/A20 G16 DUAL
1 I0_L10N_1/VREF_1 P20 VREF 1 I0_L37N_1/A23 C19 DUAL
1 I0_L10P_1 P18 I/0 1 I0_L37P_1/A22 C20 DUAL
1 I0_L12N_1/A3 N17 DUAL 1 I0O_L38N_1/A25 B19 DUAL
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Table 76: Spartan-3AN FGG400 Pinout (Cont'd)

Table 76: Spartan-3AN FGG400 Pinout (Cont’d)

FGG400 FGG400

Bank Pin Name Ball Type Bank Pin Name Ball Type
1 10_L38P_1/A24 B20 DUAL 2 IO_LO8P_2 Y4 I/0
1 IP_1/VREF_1 N14 VREF 2 I0_LO9N_2/VS0 w6 DUAL
1 IP_LO4N_1/VREF_1 P15 VREF 2 I0_LO9P_2/VS1 V6 DUAL
1 IP_LO4P_1 P14 INPUT 2 IO_L10ON_2 Y7 I/0
1 IP_L11N_1/VREF_1 M15 VREF 2 IO_L10P_2 Y6 I/O
1 IP_L11P_1 M16 INPUT 2 IO_L11N_2 U9 IO
1 IP_L15N_1 M13 INPUT 2 IO_L11P_2 T9 I/0
1 IP_L15P_1/VREF_A1 M14 VREF 2 IO_L12N_2/D6 w8 DUAL
1 IP_L19N_A1 L13 INPUT 2 I0_L12P_2/D7 V7 DUAL
1 IP_L19P_1 L14 INPUT 2 IO_L13N_2 V9 I/0
1 IP_L23N_1 K14 INPUT 2 IO_L13P_2 V8 I/O
1 IP_L23P_1/VREF_1 K15 VREF 2 IO_L14N_2/D4 T10 DUAL
1 IP_L27N_A1 J15 INPUT 2 I0_L14P_2/D5 u10 DUAL
1 IP_L27P_1 J16 INPUT 2 I0_L15N_2/GCLK13 Y9 GCLK
1 IP_L31N_A1 J13 INPUT 2 I0_L15P_2/GCLK12 w9 GCLK
1 IP_L31P_1/VREF_1 J14 VREF 2 IO_L16N_2/GCLK15 W10 GCLK
1 IP_L35N_1 H14 INPUT 2 I0_L16P_2/GCLK14 V10 GCLK
1 IP_L35P_1 H15 INPUT 2 I0_L17N_2/GCLK1 Vi1 GCLK
1 IP_L39N_A1 G14 INPUT 2 I0_L17P_2/GCLKO Y11 GCLK
1 IP_L39P_1/VREF_A1 G15 VREF 2 I0_L18N_2/GCLK3 Vi2 GCLK
1 VCCO_1 D19 VCCO 2 I0_L18P_2/GCLK2 ui1 GCLK
1 VCCO_1 H16 VCCO 2 IO_L19N_2 R12 I/0
1 VCCO_1 K19 VCCO 2 IO_L19P_2 T12 I/O
1 VCCO_1 N16 VCCO 2 I0_L20N_2/MOSI/CSI_B W12 DUAL
1 VCCO_1 T19 VCCO 2 I0_L20P_2 Y12 I/0
2 I0_LO1N_2/M0 V4 DUAL 2 IO_L21N_2 W13 I/0
2 I0_LO1P_2/M1 u4 DUAL 2 I0_L21P_2 Y13 I/0
2 I0_LO2N_2/CSO_B Y2 DUAL 2 I0_L22N_2/DOUT V13 DUAL
2 I0_L02P_2/M2 W3 DUAL 2 I0_L22P_2/AWAKE Ui3 |PWR MGMT
2 I0_LO3N_2 W4 I/0 2 IO_L23N_2 R13 I/0
2 I0_LO3P_2 Y3 I/0 2 I0_L23P_2 T13 I/0
2 I0_LO4N_2 R7 I/0 2 I0_L24N_2/D3 W14 DUAL
2 I0_L04P_2 T6 I/0 2 I0_L24P_2/INIT_B Y14 DUAL
2 I0O_LO5N_2 us I/0 2 IO_L25N_2 T14 I/0
2 I0_LO5P_2 V5 I/0 2 I0_L25P_2 Vi4 I/0
2 I0O_LO6N_2 ué6 I/0 2 I0_L26N_2/D1 V15 DUAL
2 I0_LO6P_2 T7 I/O 2 I0_L26P_2/D2 Y15 DUAL
2 I0_LO7N_2/VS2 uz DUAL 2 I0_L27N_2 T15 I/0
2 I0_LO7P_2/RDWR_B T8 DUAL 2 I0_L27P_2 ui15 I/0
2 IO_LO8N_2 Y5 I/O 2 IO_L28N_2 W16 I/O
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Table 78: Spartan-3AN FGG484 Pinout (Contd)

Table 78: Spartan-3AN FGG484 Pinout (Cont’d)

FGG484 FGG484
Bank Pin Name Ball Type Bank Pin Name Ball Type
2 IO_L10N_2 AB7 I/0 2 IO_L30N_2 V15 I/0
2 I0_L10P_2 Y7 I/0 2 I0_L30P_2 Vi4 I/0O
2 I0_L11N_2/VS0 Y8 DUAL 2 IO_L31N_2 V16 I/0
2 I0_L11P_2/VS1 w8 DUAL 2 I0O_L31P_2 W16 I/O
2 I0_L12N_2 AB8 I/0 2 IO_L32N_2 AA19 I/0
2 I0_L12P_2 AA8 I/0 2 I0_L32P_2 AB19 I/O
2 I0_L13N_2 Y10 I/0 2 IO_L33N_2 V17 I/O
2 I0_L13P_2 V10 I/0 2 I0_L33P_2 W18 I/O
2 I0_L14N_2/D6 AB9 DUAL 2 I0_L34N_2 W17 I/O
2 I0_L14P_2/D7 Y9 DUAL 2 I0_L34P_2 Y18 I/O
2 I0_L15N_2 AB10 I/0 2 IO_L35N_2 AA21 I/0
2 I0_L15P_2 AA10 I/0 2 I0O_L35P_2 AB21 I/O
2 I0_L16N_2/D4 AB11 DUAL 2 I0_L36N_2/CCLK AA20 DUAL
2 I0_L16P_2/D5 Y11 DUAL 2 I0_L36P_2/DO/DIN/MISO AB20 DUAL
2 I0_L17N_2/GCLK13 Vi1 GCLK 2 IP_2 P12 INPUT
2 10_L17P_2/GCLK12 U1t1 GCLK 2 IP_2 R10 INPUT
2 I0_L18N_2/GCLK15 Y12 GCLK 2 IP_2 R11 INPUT
2 10_L18P_2/GCLK14 W12 GCLK 2 IP_2 R9 INPUT
2 I0_L19N_2/GCLK1 AB12 GCLK 2 IP_2 T13 INPUT
2 10_L19P_2/GCLKO AA12 GCLK 2 IP_2 T14 INPUT
2 I0_L20N_2/GCLK3 ui2 GCLK 2 IP_2 T9 INPUT
2 10_L20P_2/GCLK2 V12 GCLK 2 IP_2 u10 INPUT
2 I0_L21N_2 Y13 I/0 2 IP_2 ui15 INPUT
2 I0_L21P_2 AB13 I/0 o XC3S1400AN: IP_2 U16 INPUT
2 |I0_L22N_2/MOSI/CSI_B AB14 DUAL XC3S700AN: N.C. &
2 |10_L22P_2 AA14 Vo 5 | XC3S1400AN:IP_2 U7 INPUT
5 10_L23N_2 via o XC3S700AN: N.C. &
2 I0_L23P_2 W13 I/0 2 IP_2 U8 INPUT
2 10_L24N_2/DOUT AA15 DUAL 2 IP_2 V7 INPUT
2 10_L24P_2/AWAKE AB15 | PWR MGMT 2 IP_2/VREF_2 R12 VREF
5 I0_L25N_ 2 Y15 e 2 IP_2/VREF_2 R13 VREF
5 10_L25P 2 W15 10 2 IP_2/VREF_2 R14 VREF
2 I0_L26N_2/D3 ui13 DUAL 2 IP_2/VREF_2 10 VREF
2 I0_L26P_2/INIT_B V13 DUAL 2 IP_2/VREF_2 iR VREF
5 10_L27N_2 Y16 10 2 IP_2/VREF_2 T15 VREF
5 10_L27P 2 AB16 o 2 IP_2/VREF_2 T16 VREF
2 10_L28N_2/D1 Y17 DUAL 2 IP_2/VREF_2 7 VREF
2 10_L28P_2/D2 AA17 DUAL 2 iggg;ggiANN NIIIZ_.Z‘NREF_Q T8 VREF
2 10_L29N._2 AB18 Vo 2 IP_2/VREF_2 V8 VREF
2 I0_L29P_2 AB17 I/0
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Table 82: Spartan-3AN FGG676 Pinout (Contd)

Table 82: Spartan-3AN FGG676 Pinout (Cont’d)

FGG676 FGG676
Bank Pin Name Ball Type Bank Pin Name Ball Type
2 IP_2 AD9 INPUT 3 I0_LO5N_3 K8 I/0
2 IP_2 AD10 INPUT 3 10_L05P_3 K9 I/O
2 IP_2 AD16 INPUT 3 I0_LO6N_3 E4 I/O
2 IP_2 AF2 INPUT 3 10_L06P_3 D3 I/0
2 IP_2 AF7 INPUT 3 I0_LO7N_3 F4 I/O
2 IP_2 Y11 INPUT 3 10_LO7P_3 E3 I/O
2 IP_2/VREF_2 AA9 VREF 3 10_LO9N_3 G4 I/0
2 IP_2/VREF_2 AA20 VREF 3 I0_LO9P_3 F5 I/O
2 IP_2/VREF_2 AB6 VREF 3 I0_L10N_3 H6 I/O
2 IP_2/VREF_2 AB10 VREF 3 I0_L10P_3 J7 I/0
2 IP_2/VREF_2 AC10 VREF 3 I0_L11N_3 F2 I/0
2 IP_2/VREF_2 AD12 VREF 3 I0_L11P_3 E1 I/O
2 IP_2/VREF_2 AF15 VREF 3 I0_L13N_3 J6 I/0
2 IP_2/VREF_2 AF17 VREF 3 I0_L13P_3 K7 I/O
2 IP_2/VREF_2 AF22 VREF 3 I0_L14N_3 F3 I/0
2 IP_2/VREF_2 Y16 VREF 3 10_L14P_3 G3 I/0
2 N.C. AA8 N.C. 3 I0_L15N_3 L9 I/O
2 N.C. AC5 N.C. 3 I0_L15P_3 L10 I/O
2 N.C. AC22 N.C. 3 I0_L17N_3 H1 I/O
2 N.C. AD5 N.C. 3 I0_L17P_3 H2 I/O
2 N.C. Y18 N.C. 3 I0_L18N_3 L7 I/O
2 N.C. Y19 N.C. 3 10_L18P_3 K6 I/0
2 N.C. AD23 N.C. 3 I0_L19N_3 J4 I/O
2 N.C. W18 N.C. 3 I0_L19P_3 J5 I/0
2 N.C. Y8 N.C. 3 10_L21N_3 M9 I/O
2 VCCO_2 AB8 VCCO 3 10_L21P_3 M10 I/O
2 VCCO_2 AB14 VCCO 3 10_L22N_3 K4 I/O
2 VCCO_2 AB19 VCCO 3 10_L22P_3 K5 I/O
2 VCCO_2 AE5 VCCO 3 I0_L23N_3 K2 I/O
2 VCCO_2 AE11 VCCO 3 10_L23P_3 K3 I/0
2 VCCO_2 AE16 VCCO 3 I0_L25N_3 L3 I/O
2 VCCO_2 AE22 VCCO 3 I0_L25P_3 L4 I/O
2 VCCO_2 W11 VCCO 3 10_L26N_3 M7 I/0
2 VCCO_2 W16 VCCO 3 10_L26P_3 M8 I/O
3 IO_LO1N_3 J9 I/O 3 I0_L27N_3 M3 I/O
3 I0_LO1P_3 J8 I/O 3 10_L27P_3 M4 I/O
3 I0_LO2N_3 B1 I/O 3 10_L28N_3 M6 I/O
3 I0_LO2P_3 B2 I/O 3 10_L28P_3 M5 I/O
3 IO_LO3N_3 H7 I/O 3 I0_L29N_3/VREF_3 M1 VREF
3 [0_LO3P_3 G6 I/O 3 10_L29P_3 M2 I/O
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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, (II) 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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