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General DC Characteristics for I/0 Pins

Table 9: General DC Characteristics of User I/0, Dual-Purpose, and Dedicated Pins(1)

Symbol Description Test Conditions Min Typ Max | Units
I.@ | Leakage current at User I/O, Driver is in a high-impedance state, -10 - +10 pA
input-only, dual-purpose, and VN = 0V or Voo max, sample-tested
dedicated pins, FPGA powered
Ins Leakage current on pins during | All pins except INIT_B, PROG_B, DONE, and JTAG -10 = +10 pA
hot socketing, FPGA unpowered | Pins when PUDC_B = 1.
INIT_B, PROG_B, DONE, and JTAG pins or other Add lys + Irpu A
pins when PUDC_B = 0.
lgpu® | Current through pull-up resistor Vin = GND Veeo of Vecaux = -151 | =815 | 710 | pA
at User 1/O, dual-purpose, 3.0V to 3.6V
input-only, and dedicated pins.
Dedicated pins are powered by VC%OSS/rtV%Cé{J/X = —82 | 182 | 437 | LA
Vecaux: o<
Veoo = 1.7V 1o 1.9V -36 -88 | —226 | pA
Veco = 1.4V to 1.6V 22 -56 | -148 | pA
Veeo = 1.14V to 1.26V -1 —-31 -83 pA
Rpy® | Equivalent pull-up resistor value Viny = GND Vceo = 3.0V to 3.6V 5.1 114 | 239 | kQ
at User 1/O, dual-purpose,
input-only, and dedicated pins Veoo =23V 10 2.7V 6.2 148 | 331 kQ
(based on Ippy per Note 3) Voco = 1.7V to 1.9V 84 | 216 | 526 | kO
Veco =1.4Vto 1.6V 10.8 28.4 74.0 kQ
Veeo = 1.14V to 1.26V 15.3 411 119.4 | kQ
lgpp® | Current through pull-down Vin = Veco Vecaux = 3.0V to 3.6V 167 346 659 pA
resistor at User I/O,
dual-purpose, input-only, and Vecaux =2.25V to 2.75V
dedicated pins. Dedicated pins 100 225 457 HA
are powered by Vgoaux-
Rpp® | Equivalent pull-down resistor Vceaux = 3.0V to 3.6V V|ny = 3.0V to 3.6V 5.5 10.4 20.8 kQ
value at User I/O, dual-purpose,
input-only, and dedicated pins Vin=23Vto2.7V 41 7.8 15.7 | kQ
(based on Igpp per Note 3) Viy=1.7V1o 1.9V 30 | 57 | 111 | kQ
Vin = 1.4V to 1.6V 27 5.1 9.6 kQ
Vin = 1.14V to 1.26V 2.4 4.5 8.1 kQ
Veeaux = 2.25V 10 2.75V Vin = 3.0V to 3.6V 7.9 16.0 35.0 kQ
VN =23V 1o 2.7V 5.9 120 | 263 | kQ
Vin=1.7V to 1.9V 4.2 8.5 18.6 kQ
Vin = 1.4V to 1.6V 3.6 7.2 15.7 | kQ
Vin=1.14V to 1.26V 3.0 6.0 125 kQ
IrRer | VREF current per pin All Vo levels -10 = +10 HA
Cin Input capacitance - - - 10 pF
Rpr | Resistance of optional differential Veeo =3.3V+ 10% LVDS_383, 90 100 115 Q
termination circuit within a MINI LVDS 33
differential 1/0 pair. Not available RéDS 35 ’
on Input-only pairs. —
Veco =2.5V £ 10% LVDS_25, 90 110 - Q
MINI_LVDS_25,
RSDS_25
Notes:

1. The numbers in this table are based on the conditions set forth in Table 8.
2. For single-ended signals that are placed on a differential-capable I/O, V,\ of —0.2V to —0.5V is supported but can cause increased leakage

between the two pins. See "Parasitic Leakage" in UG331, Spartan-3 Generation FPGA User Guide.

3. This parameter is based on characterization. The pull-up resistance Rpy = Voo / Irpy- The pull-down resistance Rpp = V| / IrpD-

14

www.Xilinx.com

DS529-3 (v2.0) August 19, 2010


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

& XILINX.

DC and Switching Characteristics

Quiescent Current Requirements

Table 10: Quiescent Supply Current Characteristics

Commercial Industrial

Symbol Description Device Typical(@ Maximum(®? Maximum(® Units
lccintq | Quiescent Vgin supply current XC3S50A 2 20 30 mA
XC3S200A 7 50 70 mA

XC3S400A 10 85 125 mA

XC3S700A 13 120 185 mA

XC3S1400A 24 220 310 mA

lccoq | Quiescent Voo supply current XC3S50A 0.2 2 3 mA
XC3S200A 0.2 2 3 mA

XC3S400A 0.3 3 4 mA

XC3S700A 0.3 3 4 mA

XC3S1400A 0.3 3 4 mA

Iccauxa | Quiescent Voaux supply current XC3S50A 3 8 10 mA
XC3S200A 5 12 15 mA

XC3S400A 5 18 24 mA

XC3S700A 6 28 34 mA

XC3S1400A 10 50 58 mA

Notes:

1. The numbers in this table are based on the conditions set forth in Table 8.

2. Quiescent supply current is measured with all /O drivers in a high-impedance state and with all pull-up/pull-down resistors at the 1/0 pads
disabled. Typical values are characterized using typical devices at room temperature (T of 25°C at Voot = 1.2V, Veco = 3.3V, and Vecaux
= 2.5V). The maximum limits are tested for each device at the respective maximum specified junction temperature and at maximum voltage
limits with Voot = 1.26V, Voo = 3.6V, and Vecaux = 3.6V. The FPGA is programmed with a “blank” configuration data file (that is, a design
with no functional elements instantiated). For conditions other than those described above (for example, a design including functional
elements), measured quiescent current levels will be different than the values in the table.

3. For more accurate estimates for a specific design, use the Xilinx XPower tools. There are two recommended ways to estimate the total power
consumption (quiescent plus dynamic) for a specific design: a) The Spartan-3A FPGA XPower Estimator provides quick, approximate,
typical estimates, and does not require a netlist of the design. b) XPower Analyzer uses a netlist as input to provide maximum estimates as
well as more accurate typical estimates.

4. The maximum numbers in this table indicate the minimum current each power rail requires in order for the FPGA to power-on successfully.

5. Forinformation on the power-saving Suspend mode, see XAPP480: Using Suspend Mode in Spartan-3 Generation FPGAs. Suspend mode

typically saves 40% total power consumption compared to quiescent current.
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Timing Measurement Methodology

When measuring timing parameters at the programmable
I/Os, different signal standards call for different test
conditions. Table 27 lists the conditions to use for each
standard.

The method for measuring Input timing is as follows: A
signal that swings between a Low logic level of V|_and a
High logic level of V is applied to the Input under test.
Some standards also require the application of a bias
voltage to the Vrgp pins of a given bank to properly set the
input-switching threshold. The measurement point of the
Input signal (V) is commonly located halfway between V|
and V.

The Output test setup is shown in Figure 9. A termination
voltage V1 is applied to the termination resistor Ry, the other
end of which is connected to the Output. For each standard,
Rt and V1 generally take on the standard values
recommended for minimizing signal reflections. If the
standard does not ordinarily use terminations (for example,

Table 27: Test Methods for Timing Measurement at I/Os

LVCMOS, LVTTL), then Ry is setto 1MQ to indicate an open
connection, and Vy is set to zero. The same measurement
point (V),) that was used at the Input is also used at the
Output.

V1 (VREF)

FPGA Output
P Rt (RRer)

Vm (VMmEAS)

I CL (Crer)

- DS312-3_04_102406
Notes:
1. The names shown in parentheses are
used in the IBIS file.

Figure 9: Output Test Setup

Inputs and
Signal Standard Inputs Outputs Outputs
(I0STANDARD) Veee (V) | VL) | Vu(v) Rr(@ | Vr(V) Vi (V)
Single-Ended
LVTTL - 0 3.3 M 0 1.4
LVCMOS33 - 0 3.3 M 0 1.65
LVCMOS25 - 0 25 M 0 1.25
LVCMOS18 - 0 1.8 M 0 0.9
LVCMOS15 - 0 1.5 M 0 0.75
LVCMOS12 - 0 1.2 M 0 0.6
PCI33_3 Rising - Note 3 Note 3 25 0 0.94
Falling 25 3.3 2.03
PCIl66_3 Rising - Note 3 Note 3 25 0 0.94
Falling 25 3.3 2.03
HSTL_| 0.75 Vger — 0.5 Vger + 0.5 50 0.75 VRer
HSTL_III 0.9 VRer — 0.5 VRer + 0.5 50 1.5 VREr
HSTL_I_18 0.9 Vger — 0.5 VRer + 0.5 50 0.9 VRer
HSTL_II_18 0.9 Vger — 0.5 Vger + 0.5 25 0.9 VRer
HSTL_III_18 1.1 VRer — 0.5 VRer + 0.5 50 1.8 VREr
SSTL18_| 0.9 Vger — 0.5 VRer + 0.5 50 0.9 VRer
SSTL18 I 0.9 Vger — 0.5 Vger + 0.5 25 0.9 VRer
SSTL2_| 1.25 VRer — 0.75 VRer + 0.75 50 1.25 VREr
SSTL2_lI 1.25 VRer — 0.75 VRer + 0.75 25 1.25 VREr
SSTL3_I 1.5 Vger - 0.75 Vger + 0.75 50 1.5 VRer
SSTL3_II 1.5 VRer — 0.75 VRer + 0.75 25 1.5 VREr
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Configurable Logic Block (CLB) Timing
Table 30: CLB (SLICEM) Timing
Speed Grade
-5 -4
Symbol Description Min Max Min Max Units
Clock-to-Output Times
Tcko When reading from the FFX (FFY) Flip-Flop, the time
from the active transition at the CLK input to data = 0.60 = 0.68 ns
appearing at the XQ (YQ) output
Setup Times
Tas Time from the setup of data at the F or G input to the _ _
active transition at the CLK input of the CLB 0.18 0.36 ns
Tpick Time from the setup of data at the BX or BY input to _ _
the active transition at the CLK input of the CLB 1.58 1.88 ns
Hold Times
TaH Time from the active transition at the CLK input to the 0 _ 0 _ ns
point where data is last held at the F or G input
Teko Time from the active transition at the CLK input to the 0 _ 0 _ ns
point where data is last held at the BX or BY input
Clock Timing
Tch The High pulse width of the CLB’s CLK signal 0.63 = 0.75 = ns
ToL The Low pulse width of the CLK signal 0.63 = 0.75 = ns
Frog Toggle frequency (for export control) 0 770 0 667 MHz
Propagation Times
Tio The time it takes for data to travel from the CLB’s F _ _
(G) input to the X (Y) output 0.62 0.71 ns
Set/Reset Pulse Width
TrPw CLB The minimum allowable pulse width, High or Low, to _ _
- the CLB’s SR input 1.33 1.61 ns
Notes:

1. The numbers in this table are based on the operating conditions set forth in Table 8.

42
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Clock Buffer/Multiplexer Switching Characteristics
Table 33: Clock Distribution Switching Characteristics

Maximum
Speed Grade

Description Symbol Minimum -5 -4 Units
Global clock buffer (BUFG, BUFGMUX, BUFGCE) | input to _
O-output delay TG|O 0.22 0.23 ns
Global clock multiplexer (BUFGMUX) select S-input setup to 10 and _
I1 inputs. Same as BUFGCE enable CE-input Tas| 0.56 0.63 ns
Frequency of signals distributed on global buffers (all sides) Feura 0 350 334 MHz
Notes:

1. The numbers in this table are based on the operating conditions set forth in Table 8.
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Serial Peripheral Interface (SPI) Configuration Timing

PROG_B YY)
(Input)

PU'(:)C—B) W PUDC_B must be stable before INIT_B goes High and constant throughout the configuration process.
Input
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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. External pull-up resistor required on CSO_B.

Shaded values indicate specifications on attached SPI Flash PROM. DS529-3_06_102506

Figure 14: Waveforms for Serial Peripheral Interface (SPI) Configuration

Table 52: Timing for Serial Peripheral Interface (SPI) Configuration Mode

Symbol Description Minimum Maximum Units

Teowki Initial CCLK clock period See Table 46

Teolkn CCLK clock period after FPGA loads ConfigRate bitstream option setting See Table 46

TMvINIT Setup time on VS[2:0] variant-select pins and M[2:0] mode pins before the 50 = ns
rising edge of INIT_B

TINITM Hold time on VS[2:0] variant-select pins and M[2:0] mode pins after the 0 - ns
rising edge of INIT_B

Teco MOSI output valid delay after CCLK falling clock edge See Table 50

Tpce Setup time on the DIN data input before CCLK rising clock edge See Table 50

Tcep Hold time on the DIN data input after CCLK rising clock edge See Table 50
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IEEE 1149.1/1532 JTAG Test Access Port Timing

TCK

(Input)

TTmsTeK—

TMS

(Input)

Troimek —

TDI

(Input)

— TrcktDO

TDO J/
(Output) \\ ; < >

DS099_06_020709

Figure 16: JTAG Waveforms

Table 56: Timing for the JTAG Test Access Port

All Speed
Grades
Symbol Description Min ‘ Max | Units
Clock-to-Output Times
Trcktpo | The time from the falling transition on the TCK pin to data appearing at the TDO pin ‘ 1.0 ‘ 11.0 ‘ ns
Setup Times
Troirck | The time from the setup of data at the | All devices and functions except those shown below 7.0 = ns
TDI pin to the rising transition at the
TCK pin Boundary scan commands (INTEST, EXTEST, 11.0
SAMPLE) on XC3S700A and XC3S1400A FPGAs
TrmsTck | The time from the setup of a logic level at the TMS pin to the rising transition at the TCK pin 7.0 = ns
Hold Times
Trcktor | The time from the rising transition at | All functions except those shown below 0 = ns
the TCK pin to the point when data is - -
last held at the TDI pin Configuration commands (CFG_IN, ISC_PROGRAM) 2.0
Trcktms | The time from the rising transition at the TCK pin to the point when a logic level is last held at the 0 = ns
TMS pin
Clock Timing
TccH The High pulse width at the TCK pin | All functions except ISC_DNA command 5 - ns
TeoL The Low pulse width at the TCK pin 5 = ns
TecHpna | The High pulse width at the TCK pin - | During ISC_DNA command 10 10,000 ns
Tceupna | The Low pulse width at the TCK pin 10 10,000 ns
Frek Frequency of the TCK signal All operations on XC3S50A, XC3S200A, and 0 33 MHz
XC3S400A FPGAs and for BYPASS or HIGHZ
instructions on all FPGAs
All operations on XC3S700A and XC3S1400A FPGAs, 20
except for BYPASS or HIGHZ instructions

Notes:

1. The numbers in this table are based on the operating conditions set forth in Table 8.

2. Eor details on JTAG see Chapter 9 “JTAG Configuration Mode and Boundary-Scan” in UG332 Spartan-3 Generation Configuration User
uide.
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Pinout Descriptions

Table 57: Types of Pins on Spartan-3A FPGAs(Continued)

Typ&/)geolor Description Pin Name(s) in Type
PWR Control and status pins for the power-saving Suspend mode. SUSPEND is a dedicated | SUSPEND, AWAKE
MGMT pin and is powered by Vecaux. AWAKE is a dual-purpose pin. Unless Suspend mode is
enabled in the application, AWAKE is available as a user-1/O pin.
JTAG Dedicated JTAG pin - 4 per device. Not available as a user-1/O pin. Every package has | TDI, TMS, TCK, TDO
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 | GND
be connected.
Dedicated auxiliary power supply pin. The number of VCCAUX pins depends on the VCCAUX
VCCAUX package used. All must be connected. Vcayx can be either 2.5V or 3.3V. Set on board
and using CONFIG VCCAUX constraint.
VCCINT Dedicated internal core logic power supply pin. The number of VCCINT pins depends on | VCCINT
the 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. #=1/0O 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

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 1/O pins available,
assuming that all I/O-, INPUT-, DUAL-, VREF-, and

Package CLK-type pins are used as general-purpose I/O. AWAKE is
Va100 4 3 6 13 counted here as a dual-purpose I/O pin. Likewise, the table
shows the maximum number of differential pin-pairs
TQ144 4 4 8 13 available on the package. Finally, the table shows how the
FT256 (50A/200A/400A) 6 4 16 28 total maximum user-1/Os are distributed by pin type,
FT256 (700A/1400A) 15 10 13 50 ?clgding the number of unconnected—N.C.—pins on the
evice.
FG320 6 8 16 32
Not all I/O standards are supported on all I/O banks. The left
FG400 9 8 22 43 and right banks (I/0O banks 1 and 3) support higher output
FG484 15 10 24 53 drive current than the top and bottom banks (I/O banks 0
FG676 23 14 36 77 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 chapter
“Using I/O Resources” in UG331.
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Table 59: Maximum User I/O by Package

I\Llllg)e(:'rrlt(l)g Maximum Maximum All Possible 1/0s by Type
Device Package and Input- Differential 0 .
Input-Only Only Pairs I INPUT | DUAL | VREF N.C.
XC3S50A 68 6 60 17 2 20 6 23 0
vQ100
XC3S200A 68 6 60 17 2 20 6 23
XC3S50A TQ144 108 7 50 42 2 26 8 30 0
XC3S50A 144 32 64 53 20 26 15 30 51
XC3S200A 195 35 90 69 21 52 21 32 0
XC3S400A FT256 195 35 90 69 21 52 21 32 0
XC3S700A 161 13 60 59 2 52 18 30 0
XC3S1400A 161 13 60 59 2 52 18 30 0
XC3S200A 248 56 112 101 40 52 23 32 3
FG320
XC3S400A 251 59 112 101 42 52 24 32 0
XC3S400A FG400 311 63 142 155 46 52 26 32 0
XC3S700A 311 63 142 155 46 52 26 32 0
XC3S700A FG484 372 84 165 194 61 52 33 32 3
XC3S1400A 375 87 165 195 62 52 34 32 0
XC3S1400A FG676 502 94 227 313 67 52 38 32 17

Notes:
1. Some VREFs are on INPUT pins. See pinout tables for details.

Electronic versions of the package pinout tables and foot-
prints are available for download from the Xilinx website.
Using a spreadsheet program, the data can be sorted and
reformatted according to any specific needs. Similarly, the
ASClI-text file is easily parsed by most scripting programs.

http://www.xilinx.com/support/documentation/data_sheets/
s3a_pin.zip
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VQ100 Footprint (XC3S50A)

Note pin 1 indicator in top-left corner and logo orientation.
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Figure 17: VQ100 Package Footprint - XC3S50A (Top View)

17 I/O: Unrestricted, general-purpose 20 DUAL: Configuration pins, then 6 VREF: User I/O or input voltage
user I/O possible user I/O reference for bank

2 INPUT: Unrestricted, 23 CLK: User I/O, input, or global VCCO: Output voltage supply for
general-purpose input pin buffer input bank

2 CONFIG: Dedicated configuration 4 JTAG: Dedicated JTAG port pins 4 VCCINT: Internal core supply
pins voltage (+1.2V)

0 N.C.: Not connected - GND: Ground 3 VCCAUX: Auxiliary supply voltage
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Table 66: Spartan-3A TQ144 Pinout(Continued)

Table 66: Spartan-3A TQ144 Pinout(Continued)

Bank Pin Name Pin Type Bank Pin Name Pin Type
2 |10_LO5P 2 P46 /0 3 |10_L10P_3 P27 /0

2 |I10_LO6N_2/D6 P49 | DUAL 3 |1I0_L11N_3 P30 e

2 |10_LO6P_2 P47 o) 3 |I0_L11P_3 P28 e

2 |10_LO7N_2/D4 P51 | DUAL 3 |10_L12N_3 P32 e
2 |10_L07P_2/D5 P50 | DUAL 3 | 10_L12P_3 P31 110
2 |10_LO8N_2/GCLK15 P55 | GOLK 3 | IP_L13N_3/VREF_3 P35 | VREF
2 |10_L08P_2/GCLK14 P54 | GCLK 3 | IP_L13P_3 P33 | INPUT
2 |10_LO9N_2/GCLK1 P59 | GOLK 3 | VCCO._3 P14 | VCCO
2 |10_L09P_2/GCLKO P57 | GOLK 3 |vCcCco._3 P23 | VCCO
2 |10_L10N_2/GCLK3 P60 | GOLK GND | GND P9 GND
2 |10_L10P_2/GCLK2 P58 | GOLK GND | GND P17 | GND
2 |10_L11N_2/DOUT P64 | DUAL GND | GND P26 | GND

2 |10_L11P_2/AWAKE P63 | yrohnr GND | GND P34 | GND

GND | GND P56 | GND

2 |10_L12N_2/D3 P68 | DUAL o TeND o5 oD
2 |10_L12P_2/INIT_B P67 | DUAL o GND o aND
2 |10_L13N_2/DO/DIN/MISO P71 | DUAL 56D =50 &G
2 |10_L13P_2/D2 P69 | DUAL o GND T
2 |10_L14N_2/CCLK P72 | DUAL =5 TEND 506 T GND
2 |10_L14P_2/D1 P70 | DUAL N0 GND T
2 |IP_2/VREF_2 P53 | VREF =0 TeND =25 T GND
2 |vcco_2 P40 | VCCO o1 GND 55 1D
2 |vcco_2 P61 | VCCO

3 IO.LOIN.3 P6 1) VCCAUX | SUSPEND P74 | moMT
3 |10_L01P_3 P4 e VCCAUX | DONE P73 | CONFIG
3 |10_L02N_3 P5 e VCCAUX | PROG_B P144 | CONFIG
3 |10_L02P_3 P3 e VCCAUX | TCK P109 | JIAG
3 |10_LO3N_3 P8 e VCCAUX | TDI P2 JTAG
3 |10_L03P_3 P7 e VCCAUX | TDO P107 | JTAG
3 | 10_L04N_3/VREF_3 P11 | VREF VCCAUX | TMS P1 JTAG
3 | 10_L04P_3 P10 e VCCAUX | VCCAUX P36 | VCCAUX
3 |10_LO5N_3/LHCLK1 P13 | LHCLK VCCAUX | VCCAUX P66 | VCCAUX
3 |10_L05P_3/LHCLKO P12 | LHCLK VCCAUX | VCCAUX P108 | VCCAUX
3 | I0_LO6N_3/IRDY2/LHCLK3 P16 | LHCLK VCCAUX | VCCAUX P133 | VCCAUX
3 |10_L0BP_3/LHCLK2 P15 | LHCLK VCCINT | VCCINT P22 | VCCINT
3 | 10_LO7N_3/LHCLK5 P20 | LHCLK VCCINT | VCCINT P52 | VCCINT
3 |10_LO7P_3/LHCLK4 P18 | LHCLK VCCINT | VCCINT P94 | VCCINT
3 | 10_LO8N_3/LHCLK? P21 | LHCLK VCCINT | VCCINT P122 | VCCINT
3 |10_L08P_3/TRDY2/LHCLK6 P19 | LHCLK

3 |10_L09N_3 P25 e

3 | 10_L09P_3 P24 o)

3 |10_L10N_3 P29 e
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Table 68: Spartan-3A FT256 Pinout (XC3S50A,
XC3S200A, XC35400) (Continued)

Table 68: Spartan-3A FT256 Pinout (XC3S50A,
XC3S200A, XC3S400) (Continued)

XC3S200A | FT256 XC3S200A | FT256
Bank XC3S50A XC3S400A | Ball | Type Bank XC3S50A XC3S400A | Ball | Type
3 | OLiaN 10 LN .3/ 1 | LHOLK GND | GND GND Bi1 | GND
GND |GND GND C3 | GND
3 :_%‘c"ﬂéf‘?’/ :_%‘c"ﬂéz‘w J2 | LHCLK GND |GND GND C14 | GND
s IOLISNY 10 L1sN_ k1 | LHOLK GND |GND GND E5 | GND
GND |GND GND E12 | GND
3 THDYVOIRCLKe | TRDYOLRGLKe | K8 | LHOLK GND | GND GND F2 | GND
3 N.C. (#) IO_L16N_3 L2 e} GND | GND GND F6 GND
3 N.C. (¢) l\?mlg-éeg_?’/ L1 VREF GND |GND GND G8 GND
- GND |GND GND G10 | GND
3 |INC.(#) I0_L17N_3 J6 110 oD 1GND GND a5 T GND
3 INC.(#) I0_L17P_3 Ja 110 s TaND GND Ho | GND
3 |INC.(#) I0_L18N_3 L3 e oD 1GND GND 8 1 GND
3 INC.(#) I0_L18P_3 K4 110 s TaND GND 2 T GND
3 |INC.(#) I0_L19N_3 L4 110 oD 1GND GND 7 T GND
3 INC.(#) I0_L19P_3 M3 110 s TaND GND <o T GND
3 |10_L20N_3 I0_L20N_3 N1 110 oD 1GND GND 7 T GND
3 |10_L20P_3 I0_L20P_3 M1 110 s TaND GND 75 T GND
3 |10_L22N_3 10_L22N_3 P1 110 oD 1GND GND w5 T GND
3 |10_L22P_3 I0_L22P_3 N2 110 s TaND GND 12 T GND
3 |10_L23N_3 10_L23N_3 P2 110 oD 1GND GND 55 T GND
3 |10_L23P_3 10_L23P_3 R1 110 s TaND GND 514 1 aND
3 |10_L24N_3 10_L24N_3 M4 110 oD 1GND GND =6 | GND
3 |10_L24P_3 I0_L24P_3 N3 110 s TaND GND Ri0 T GND
e A F4 | VREF GND |GND GND T1 | GND
3 |IP_L04P_3 IP_L04P_3 E4 | INPUT GND |GND GND T16 | GND
3 |NG. () IP_LOGN &/ G5 | VREF | | VCCAUX | SUSPEND SUSPEND R16 |
3 INC.(#) IP_LO6P._3 G6 | INPUT VCCAUX | DONE DONE T15 | CONFIG
5 |IPL13N.3 P L13N_3 7 | INPUT VCCAUX | PROG_B PROG_B A2 | CONFIG
3 |IP_L13P_3 IP_L13P_3 H7 | INPUT | | VOCAUX TCK TCK A1S | JTAG
3 |IP_L21N_3 IP_L21N_3 K6 | INPUT | | VCCAUX|TDI DI Bl | JTAG
3 |IP_L21P_3 IP_L21P_3 K5 | INPUT | | VCCAUX|TDO TDhO B16 | JTAG
AT 1P 25N 3/ s | vrer VCCAUX | TMS ™S B2 | JTAG
~ - VCCAUX | VCCAUX VCCAUX E11 | VCCAUX
38 |IPL25P.3 IP_L25P_3 L5 | INPUT VCCAUX | VCCAUX VCCAUX F5 | VCCAUX
3 |vecos vCCo_3 D2 | vcco VCCAUX | VCCAUX VCCAUX L12 | VCCAUX
3 |vecos vCco_3 H2 | vCCo VCCAUX | VCCAUX VCCAUX M6 | VCCAUX
3 |vecos veco_3 J5 | veeo VCCINT | VCCINT VCCINT G7 | VCCINT
3 |VCCO.3 VCCO_3 M2 | VCCO VCCINT | VCCINT VCCINT G9 | VCCINT
GND | GND GND A1 | GND VCCINT | VCCINT VCCINT H8 | VCCINT
GND | GND GND A16 | GND VCCINT | VCCINT VCCINT J9 | vcCINT
GND | GND GND B7 | GND
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FT256 Footprint (XC3S700A, XC3S1400A)
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Figure 22: XC3S700A and XC3S1400A FT256 Package Footprint (Top View)

59 1/0: Unrestricted,
general-purpose user 1/O

2 INPUT: Unrestricted,
general-purpose input pin

2 CONFIG: Dedicated
configuration pins

0 N.C.: Not connected

port pin

50

] TSI

S

DUAL: Configuration, then
possible user I/O

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

JTAG: Dedicated JTAG

GND: Ground

18

supply for bank

10

voltage

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

VCCO: Output voltage

VCCINT: Internal core
supply voltage (+1.2V)

VCCAUX: Auxiliary supply

SUSPEND: Dedicated
SUSPEND and
dual-purpose AWAKE
Power Management pins
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FG320 Footprint

4

Bank 0

5 6 8 9 10 1 12 13 14 15

16

/o
L13P_0
GCLK8

/0
L12P_0
GCLK6

/o
L14P_0
GCLK10

o]
L12N_0
GCLK7

/0
L11P_0
GCLK4

{/[o]
L14N_0
GCLK11

/o]
L11N_0
GCLK5

GND

GND
110 o Vo
L14P_3 VCCINT VCCINT L18N_1 IRDY1
LHCLKO RHCLK? RHOLK6
Jo. o 110 110 vo Vo
kv L15P3  L14N3  L17P_3 VCCINT GND | L17P_1  ppvy -
LHCOLK3 LHCLK2 LHCLK1 LHCLK4 RHCLK4  RHOLK3 X~
c
o o 110 110 110 1o ©
TRDY2 L18N.3 | GND  L17N.3 VCCINT L17N_1 L14N_1  L15P_1 m
LHCLK6 LHCLK? LHCLK5 RHCLK5 RHCLK1 RHCLK2
I’o
VCCINT GND VCCINT L14P_1
RHCLKO
GND
110
GND L13N_2
GCLK1
/o 110 110
L11P2  L12P2  L13P_2
GCLK12 GCLK14 GCLKO
o /[e]
L11IN_2 L12N_2 Do
GCLK13  GCLK15 DINMIS
I Bank 2 I DS529-4_05_012009

Figure 23: FG320 Package Footprint (Top View)

I/O: Unrestricted, DUAL: Configuration 23 - | VREF: User I/O or input SUSPEND: Dedicated
101 | general-purpose user /0 | 51 | pins, then possible 24 voltage reference for 2 | SUSPEND and
user-1/0 bank dual-purpose AWAKE
Power Management pins
40 - INPUT: Unrestricted, CLK: User I/O, input, or VCCO: Output voltage
40 general-purpose input Y2l global buffer input supply for bank
pin
2 CONFIG: Dedicated 4 JTAG: Dedicated JTAG VCCINT: Internal core
configuration pins port pins supply voltage (+1.2V)
N.C.: Not connected. GND: Ground VCCAUX: Auxiliary
3 | Only the XC3S200A has [ef2 8 | supply voltage
these pins ().
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Table 81: Spartan-3A FG400 Pinout(Continued) Table 81: Spartan-3A FG400 Pinout(Continued)
FG400 FG400
Bank Pin Name Ball Type Bank Pin Name Ball Type
3 I0_L34P_3 U1 I/0 GND GND E12 GND
3 IO_L36N_3 T4 I/O GND GND F15 GND
3 I0_L36P_3 R5 I/O GND GND G2 GND
3 I0_L37N_3 V2 I/O GND GND G19 GND
3 I0_L37P_3 VA I/0 GND GND H8 GND
3 I0O_L38N_3 w2 I/O GND GND H13 GND
3 I0_L38P_3 Wi+ IO GND GND J9o GND
3 IP_3 H7 INPUT GND GND J11 GND
3 IP_LO4N_3/VREF_3 G6 VREF GND GND K1 GND
3 IP_LO4P_3 G7 INPUT GND GND K10 GND
3 IP_L11N_3/VREF_3 J7 VREF GND GND K12 GND
3 IP_L11P_3 J8 INPUT GND GND K17 GND
3 IP_L15N_3 K7 INPUT GND GND L4 GND
3 IP_L15P_3 K8 INPUT GND GND L9 GND
3 IP_L19N_3 K5 INPUT GND GND L11 GND
3 IP_L19P_3 K6 INPUT GND GND L20 GND
3 IP_L23N_3 L6 INPUT GND GND M10 GND
3 IP_L23P_3 L7 INPUT GND GND M12 GND
3 IP_L27N_3 M7 INPUT GND GND N8 GND
3 IP_L27P_3 M8 INPUT GND GND N11 GND
3 IP_L31N_3 N7 INPUT GND GND N13 GND
3 IP_L31P_3 M6 INPUT GND GND P2 GND
3 IP_L35N_3 N6 INPUT GND GND P19 GND
3 IP_L35P_3 P5 INPUT GND GND R6 GND
3 IP_L39N_3/VREF_3 P7 VREF GND GND R9 GND
3 IP_L39P_3 P6 INPUT GND GND T16 GND
3 VCCO_3 E2 VCCO GND GND ui12 GND
3 VCCO_3 H5 VCCO GND GND V3 GND
3 VCCO_3 L2 VCCO GND GND V18 GND
3 VCCO_3 N5 VCCO GND GND w7 GND
3 VCCO_3 u2 VCCO GND GND W15 GND
GND GND Al GND GND GND Y1 GND
GND |GND At GND GND | GND Y10 GND
GND GND A20 GND GND GND Y20 GND
GND | GND B6 GND VCCAUX | SUSPEND R15 | ot
GND |GND B14 GND
GND GND c3 GND VCCAUX | DONE W19 CONFIG
GND | GND c18 GND VCCAUX | PROG_B D5 CONFIG
GND | GND D9 GND VCCAUX | TCK A19 JTAG
GND GND E5 GND VCCAUX | TDI F5 JTAG
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Table 83: Spartan-3A FG484 Pinout(Continued) Table 83: Spartan-3A FG484 Pinout(Continued)
FG484 FG484
Bank Pin Name Ball Type Bank Pin Name Ball Type
0 I0_L30P_0O E9 I/0 1 I0_LO1P_1/HDC AA22 DUAL
0 IO_L31N_O B4 I/0 1 I0_LO2N_1/LDCO w20 DUAL
0 I0O_L31P_0 A4 I/0 1 10_L02P_1/LDC1 w19 DUAL
0 I0O_L32N_0 D5 I/0 1 I0_LO3N_1/A1 T18 DUAL
0 I0_L32P_0 C5 I/O 1 I0_LO3P_1/A0 T17 DUAL
0 IO_L33N_0 B3 I/0 1 I0_LO5N_1 w21 /0
0 I0_L33P_0 A3 I/0 1 I0_LO5P_1 Y22 1/0
0 I0_L34N_0 F8 I/O 1 10_LO6N_1 V20 I/0
0 I0_L34P_0 E7 I/0 1 I0_LO6P_1 V19 1/0
0 IO_L35N_0 E6 I/0 1 I0_LO7N_1 V22 /0
0 I0_L35P_0 F7 I/0 1 10_LO7P_1 w22 1/0
0 I0_L36N_0/PUDC_B A2 DUAL 1 I0_LO9N_1 u21 /0
0 I0_L36P_0/VREF_0 B2 VREF 1 I0_LO9P_1 u22 1/0
0 IP_0 E16 INPUT 1 I0O_L10N_1 u19 I/0
0 IP_0 E8 INPUT 1 I0_L10P_1 u20 /0
0 IP_0 F10 INPUT 1 I0O_L11N_1 T22 1/0
0 IP_0 F12 INPUT 1 I0_L11P_1 T20 1/0
0 IP_0 F16 INPUT 1 I0_L13N_1 T19 1/0
0 IP_0 G10 INPUT 1 I0_L13P_1 R20 1/0
0 IP_0 G11 INPUT 1 I0_L14N_A1 R22 1/0
0 IP_0 G12 INPUT 1 I0_L14P_1 R21 1/0
0 IP_0 G13 INPUT 1 I0_L15N_1/VREF_1 p22 VREF
0 IP_0 G114 INPUT 1 I0_L15P_1 P20 1/0
0 IP_O G15 INPUT 1 I0_L17N_1/A3 P18 DUAL
0 IP_0 G16 INPUT 1 I0_L17P_1/A2 R19 DUAL
0 IP_0O G7 INPUT 1 I0_L18N_1/A5 N21 DUAL
0 IP_0O G9 INPUT 1 I0_L18P_1/A4 N22 DUAL
0 IP_0 H10 INPUT 1 IO_L19N_1/A7 N19 DUAL
0 IP_0 H13 INPUT 1 I0_L19P_1/A6 N20 DUAL
0 IP_0 H14 INPUT 1 I0_L20N_1/A9 N17 DUAL
0 IP_O/VREF_0 G8 VREF 1 I0_L20P_1/A8 N18 DUAL
0 IP_O/VREF_0 H12 VREF 1 10_L21N_1/RHCLK1 L22 RHCLK
0 IP_O/VREF_0 H9 VREF 1 10_L21P_1/RHCLKO M22 RHCLK
0 VCCO_0 B10 VCCO 1 I0_L22N_1/TRDY1/RHCLK3 L20 RHCLK
0 VCCO_0 B14 VCCO 1 10_L22P_1/RHCLK2 L21 RHCLK
0 VCCO_0 B18 VCCO 1 10_L24N_1/RHCLK5 M20 RHCLK
0 VCCO_0 B5 VCCO 1 I0_L24P_1/RHCLK4 M18 RHCLK
0 VCCO_0 F14 VCCO 1 I0_L25N_1/RHCLK?7 K19 RHCLK
0 VCCO_0 F9 VCCO 1 10_L25P_1/IRDY 1/RHCLK6 K20 RHCLK
1 IO_LO1N_1/LDC2 Y21 DUAL 1 I0_L26N_1/A11 J22 DUAL
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FG484 Footprint

Left Half of FG484
Package (Top View)

1/0: Unrestricted,

195 |general-purpose user I/O

INPUT: Unrestricted,
general-purpose input pin

51 DUAL: Configuration pins,
then possible user 1/0

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

CLK: User I/O, input, or
k2l clock buffer input

SUSPEND: Dedicated
SUSPEND and
dual-purpose AWAKE
Power Management pins

CONFIG: Dedicated
configuration pins

JTAG: Dedicated JTAG port
pins

GND: Ground
53

VCCO: Output voltage
supply for bank

VCCINT: Internal core
53 supply voltage (+1.2V)

VCCAUX: Auxiliary supply
10 |voltage

3 N.C.: Not connected
. (XC3S700A only)

Bank 3

w> >»>r

Bank 0 |
1 2 3 4 5 6 7 8 9 10 11
a9 | vo | wo | wo | o | w | w
PUDC:B L33P_0 | L31P_0 | L28N_O | L26N_O | L26P_0 | L22N_0
vo | MO wo | wo Vo > B
LO2P_3 VREFiO L33N_0 | L31N_O L28P_0 L25P_0
vo | wo i oc’? o | vo | wo | wo o
LO1P_3 | LO2N_3 QQ* L32P_0 | L29P_0 | L27N_0 | L25N_0 GCL}ZQ
Vo
o | wo | wo o | wo | wo | wo Jo
LO6P_3 | LOTN_3 | LO3P_3 L32N_O0 | L29N_O | L27P_0 | L3ON_O GCLK? 0
Vo
Vo vo | wo vo | o
LO6N_3 LO7N_3 | LO3N_3 L35N_0 | L34P_0 LMAG L30P_0 | L23N_0 BUNLE
GCLK11
o | vo | wo | o i o 0 eND
L12N_3 | L12P_3 | LO8P_3 | LO7P_3 L35P_0
Vo vo | wo | wo | wo
L13N_3 L13P_3 | LOSN_3 | LOSN_3 | LO5P_3 (LA
INPUT
wo [ wo | vo | wo | wo | vo |INPUT

/0
L22P_3
LHCLK2

/0
L22N_3
IRDY2
LHCLK3

/0

L24P_3
LHCLK4

/o
L26P_3
VREF_3

L24N_3
LHCLK5

/0
L21N_3
LHCLK1

| 2
TRDY2 25N.8
LHCLKG LHCLK7
1/0
L30N_3

/0
L21P_3
LHCLKO

GND VCCINT GND

VCCINT GND VCCINT

GND VCCINT GND

VCCINT GND VCCINT

/0
L28P_3

GND

/0
L32P_3

Sibdl VCCINT GND
L27N_3

GND GND

/0
L36P_3
VREF_3

/0
L37P_3

l[e]
L38P_3

/0
L42P_3

/0
L44P_3

/0
L45P_3

Bank 2

Figure 25: FG484 Package Footprint (Top View)
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Pinout Descriptions

FG676: 676-ball Fine-pitch Ball Grid Array

The 676-ball fine-pitch ball grid array, FG676, supports the
XC3S1400A FPGA.

Table 87 lists all the FG676 package pins. They are sorted
by bank number and then by pin name. Pairs of pins that
form a differential /0 pair appear together in the table. The
table also shows the pin number for each pin and the pin
type, as defined earlier.

The XC3S1400A has 17 unconnected balls, indicated as
N.C. (No Connection) in Table 87 and with the black
diamond character (#) in Table 87 and Figure 27.

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 87: Spartan-3A FG676 Pinout
FG676

Bank Pin Name Ball Type
0 I0_LOTN_O F20 /0
0 I0_LO1P_0 G20 /0
0 I0_LO2N_0 F19 /0
0 10_LO2P_0O/VREF_0 G19 VREF
0 I0_LO5N_0 c22 /0
0 I0_LO5P_0 D22 /0
0 I0_LO6N_0 Cc23 /0
0 I0_L0O6P_0 D23 /0
0 I0_LO7N_0 A22 /0
0 I0_LO7P_0 B23 /0
0 I0_LO8N_0 G17 /0
0 I0_L0O8P_0 H17 /0
0 I0_LO9N_0 B21 /0
0 I0_LO9P_0 c21 /0
0 IO_L10N_0 D21 /0
0 I0_L10P_0 E21 /0
0 IO_L11N_O Cc20 /0
0 I0_L11P_0 D20 /0
0 I0_L12N_0 K16 /0
0 I0_L12P_0 J16 /0
0 I0_L13N_0 E17 /0
0 I0_L13P_0 F17 /0
0 I0_L14N_0 A20 /0
0 I0_L14P_0O/VREF_0 B20 VREF

Table 87: Spartan-3A FG676 Pinout(Continued)

FG676

Bank Pin Name Ball Type
0 I0_L15N_0 A19 I/0
0 I0_L15P_0 B19 I/O
0 I0_L16N_0 H15 I/O
0 10_L16P_0 G15 I/0
0 I0_L17N_0 Cc18 I/O
0 I0_L17P_0 D18 I/O
0 I0_L18N_0 A18 I/0
0 I0_L18P_0 B18 I/O
0 I0_L19N_0 B17 I/O
0 I0_L19P_0 c17 I/0
0 I0_L20N_0/VREF_0 E15 VREF
0 10_L20P_0 F15 I/O
0 I0_L21N_0 C16 I/0
0 I0_L21P_0 D17 I/O
0 I0_L22N_0 C15 I/O
0 I0_L22P_0 D16 I/0
0 I0_L23N_0 A15 I/O
0 I0_L23P_0 B15 I/O
0 I0_L24N_0 F14 I/0
0 10_L24P_0 E14 I/0
0 I0_L25N_0/GCLK5 J14 GCLK
0 10_L25P_0/GCLK4 K14 GCLK
0 10_L26N_0/GCLK7 A4 GCLK
0 I0_L26P_0/GCLK6 B14 GCLK
0 10_L27N_0/GCLK9 G13 GCLK
0 10_L27P_0/GCLK8 F13 GCLK
0 10_L28N_0/GCLK11 C13 GCLK
0 10_L28P_0/GCLK10 B13 GCLK
0 I0_L29N_0 B12 I/0
0 I0_L29P_0 A12 I/O
0 I0_L30N_0 c12 I/O
0 10_L30P_0 D13 I/0
0 I0_L31N_O F12 I/O
0 10_L31P_0 E12 I/O
0 10_L32N_0/VREF_0 D11 VREF
0 10_L32P_0 C11 I/O
0 I0_L33N_0 B10 I/0
0 10_L33P_0 A10 I/0
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Pinout Descriptions

Table 87: Spartan-3A FG676 Pinout(Continued)

Table 87: Spartan-3A FG676 Pinout(Continued)

FG676 FG676
Bank Pin Name Ball Type Bank Pin Name Ball Type
3 I0_L30P_3 N5 I/O 3 10_L52P_3 W3 I/O
3 I0_L31N_3 N2 I/0 3 10_L53N_3 Y2 I/0
3 I0_L31P_3 N1 I/O 3 10_L53P_3 Y1 I/O
3 10_L32N_3/LHCLK1 N7 LHCLK 3 I0_L55N_3 AA3 I/O
3 10_L32P_3/LHCLKO N6 LHCLK 3 10_L55P_3 AA2 I/O
3 I0_L33N_3/IRDY2/LHCLK3 P2 LHCLK 3 I0_L56N_3 us I/O
3 10_L33P_3/LHCLK2 P1 LHCLK 3 10_L56P_3 u7 I/O
3 10_L34N_3/LHCLK5 P3 LHCLK 3 I0_L57N_3 Y6 I/0
3 10_L34P_3/LHCLK4 P4 LHCLK 3 10_L57P_3 Y5 I/O
3 10_L35N_3/LHCLK? P10 LHCLK 3 I0_L59N_3 V6 I/O
3 10_L35P_3/TRDY2/LHCLK6 N9 LHCLK 3 10_L59P_3 V7 I/O
3 10_L36N_3 R2 I/O 3 I0_L60N_3 AC1 I/O
3 10_L36P_3/VREF_3 R1 VREF 3 I0_L60P_3 AB1 I/O
3 I0_L37N_3 R4 I/0 3 I0_L61N_3 V8 I/0
3 I0_L37P_3 R3 I/O 3 I0_L61P_3 U9 I/O
3 10_L38N_3 T4 I/O 3 I0_L63N_3 W6 I/O
3 10_L38P_3 T3 I/0 3 10_L63P_3 W7 I/O
3 I0_L39N_3 P6 I/O 3 I0_L64N_3 AC3 I/O
3 I0_L39P_3 P7 I/O 3 10_L64P_3 AC2 I/O
3 10_L40N_3 R6 I/0 3 I0_L65N_3 AD2 I/O
3 10_L40P_3 R5 I/0 3 10_L65P_3 AD1 I/O
3 10_L41N_3 P9 I/O 3 IP_LO4N_3/VREF_3 C1 VREF
3 10_L41P_3 P8 I/0 3 IP_LO4P_3 Cc2 INPUT
3 10_L42N_3 U4 I/0 3 IP_LO8N_3 D1 INPUT
3 10_L42P_3 T5 I/O 3 IP_LO8P_3 D2 INPUT
3 10_L43N_3 R9 I/0 3 IP_L12N_3/VREF_3 H4 VREF
3 10_L43P_3/VREF_3 R10 VREF 3 IP_L12P_3 G5 INPUT
3 10_L44N_3 U2 I/O 3 IP_L16N_3 G1 INPUT
3 10_L44P_3 Ut I/0 3 IP_L16P_3 G2 INPUT
3 10_L45N_3 R7 I/0 3 IP_L20N_3/VREF_3 J2 VREF
3 I0_L45P_3 R8 I/O 3 IP_L20P_3 J3 INPUT
3 10_L47N_3 V2 I/0 3 IP_L24N_3 K1 INPUT
3 10_L47P_3 V1 I/0 3 IP_L24P_3 J1 INPUT
3 10_L48N_3 T9 I/O 3 IP_L46N_3 V4 INPUT
3 10_L48P_3 T10 I/0 3 IP_L46P_3 UK} INPUT
3 10_L49N_3 V5 I/0 3 IP_L50N_3/VREF_3 w2 VREF
3 10_L49P_3 us I/O 3 IP_L50P_3 Wi1 INPUT
3 I0_L51N_3 ue I/0 3 IP_L54N_3 Y4 INPUT
3 I0_L51P_3 T7 I/0 3 IP_L54P_3 Y3 INPUT
3 I0_L52N_3 W4 I/O 3 IP_L58N_3/VREF_3 AA5 VREF
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