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Spartan-3 FPGA Family: Functional Description
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1. Options to invert signal polarity as well as other options that enable lines for various functions are not shown.

2. Theindexicanbe 6, 7, or 8, depending on the slice. In this position, the upper right-hand slice has an FBMUX, and the
upper left-hand slice has an F7MUX. The lower right-hand and left-hand slices both have an FEMUX.

Figure 12: Simplified Diagram of the Left-Hand SLICEM
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& XILINX. Spartan-3 FPGA Family: Functional Description

Coarse Phase Shift Outputs of the DLL Component

In addition to CLKO for zero-phase alignment to the CLKIN signal, the DLL also provides the CLK90, CLK180 and CLK270
outputs for 90°, 180° and 270° phase-shifted signals, respectively. These signals are described in Table 16, page 33. Their
relative timing in the Low Frequency Mode is shown in Figure 22, page 37. The CLK90, CLK180 and CLK270 outputs are
not available when operating in the High Frequency mode. (See the description of the DLL_ FREQUENCY_MODE attribute
in Table 17, page 33.) For control in finer increments than 90°, see Phase Shifter (PS), page 39.

Basic Frequency Synthesis Outputs of the DLL Component

The DLL component provides basic options for frequency multiplication and division in addition to the more flexible synthesis
capability of the DFS component, described in a later section. These operations result in output clock signals with
frequencies that are either a fraction (for division) or a multiple (for multiplication) of the incoming clock frequency. The
CLK2X output produces an in-phase signal that is twice the frequency of CLKIN. The CLK2X180 output also doubles the
frequency, but is 180° out-of-phase with respect to CLKIN. The CLKDIV output generates a clock frequency that is a
predetermined fraction of the CLKIN frequency. The CLKDV_DIVIDE attribute determines the factor used to divide the
CLKIN frequency. The attribute can be set to various values as described in Table 17. The basic frequency synthesis outputs
are described in Table 16. Their relative timing in the Low Frequency Mode is shown in Figure 22.

The CLK2X and CLK2X180 outputs are not available when operating in the High Frequency mode. See the description of
the DLL_FREQUENCY_MODE attribute in Table 18.

Duty Cycle Correction of DLL Clock Outputs

The CLK2X(1), CLK2X180, and CLKDV(2) output signals ordinarily exhibit a 50% duty cycle—even if the incoming CLKIN
signal has a different duty cycle. A 50% duty cycle means that the High and Low times of each clock cycle are equal. The
DUTY_CYCLE_CORRECTION attribute determines whether or not duty cycle correction is applied to the CLKO, CLK90,
CLK180 and CLK270 outputs. If DUTY_CYCLE_CORRECTION is set to TRUE, then the duty cycle of these four outputs is
corrected to 50%. If DUTY_CYCLE_CORRECTION is set to FALSE, then these outputs exhibit the same duty cycle as the
CLKIN signal. Figure 22 compares the characteristics of the DLLs output signals to those of the CLKIN signal.

1. The CLK2X output generates a 25% duty cycle clock at the same frequency as the CLKIN signal until the DLL has achieved lock.

2. The duty cycle of the CLKDV outputs may differ somewhat from 50% (i.e., the signal will be High for less than 50% of the period) when the
CLKDV_DIVIDE attribute is set to a non-integer value and the DLL is operating in the High Frequency mode.
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& XILINX. Spartan-3 FPGA Family: DC and Switching Characteristics

Table 28: Absolute Maximum Ratings (Cont’d)

Symbol Description Conditions Min Max Units
Ik Input clamp current per 1/0O pin —-05V<V|N<(Veco +0.5V) = +100 mA
Vesp | Electrostatic Discharge Voltage pins relative | Human body model = +2000 \%
to GND Charged device model - +500 \Y
Machine model = +200 \
T, Junction temperature - 125 °C
TsoL | Soldering temperature(*) - 220 °C
Tstg Storage temperature —65 150 °C
Notes:

1.

Stresses beyond those listed under Absolute Maximum Ratings may cause permanent damage to the device. These are stress ratings only;
functional operation of the device at these or any other conditions beyond those listed under the Recommended Operating Conditions is not
implied. Exposure to Absolute Maximum Ratings conditions for extended periods of time adversely affects device reliability.

All User I/O and Dual-Purpose pins (DIN/DO, D1-D7, CS_B, RDWR_B, BUSY/DOUT, and INIT_B) draw power from the Vo power rail of
the associated bank. Keeping VIN within 500 mV of the associated Vg rails or ground rail ensures that the internal diode junctions that
exist between each of these pins and the V¢ and GND rails do not turn on. Table 32 specifies the V¢ range used to determine the max
limit. Input voltages outside the —0.5V to Vco+0.5V voltage range are permissible provided that the ||k input clamp diode rating is met and
no more than 100 pins exceed the range simultaneously. Prolonged exposure to such current may compromise device reliability. A sustained
current of 10 mA will not compromise device reliability. See XAPP459, Eliminating I/O Coupling Effects when Interfacing Large-Swing
Single-Ended Signals to User I/O Pins on Spartan-3 Generation FPGASs for more details. The VIN limits apply to both the DC and AC
components of signals. Simple application solutions are available that show how to handle overshoot/undershoot as well as achieve PCI
compliance. Refer to the following application notes: XAPP457, Powering and Configuring Spartan-3 Generation FPGAs in Compliant PCI
Applications and XAPP659, Virtex®-II Pro / Virtex-1l Pro X 3.3V I/O Design Guidelines.

All Dedicated pins (M0—-M2, CCLK, PROG_B, DONE, HSWAP_EN, TCK, TDI, TDO, and TMS) draw power from the Vcayx rail (2.5V).
Meeting the V,y max limit ensures that the internal diode junctions that exist between each of these pins and the Vccayyx rail do not turn on.
Table 32 specifies the Vcaux range used to determine the max limit. When Vcaux is at its maximum recommended operating level
(2.625V), V|y max < 3.125V. As long as the V| max specification is met, oxide stress is not possible. For information concerning the use of
3.3V signals, see the 3.3V-Tolerant Configuration Interface, page 47. See also XAPP459.

For soldering guidelines, see UG112, Device Packaging and Thermal Characteristics and XAPP427, Implementation and Solder Reflow
Guidelines for Pb-Free Packages.

Table 29: Supply Voltage Thresholds for Power-On Reset

Symbol Description Min Max Units

VeoINTT Threshold for the Voont supply 0.4 1.0 Vv

VeeauxT Threshold for the Vgcayx supply 0.8 2.0 \

Veeoat Threshold for the Voo Bank 4 supply 0.4 1.0 \Y
Notes:

1.

VeeInT Vecaux: and Voo supplies may be applied in any order. When applying Voot Power before Vooaux power, the FPGA may draw
a surplus current in addition to the quiescent current levels specified in Table 34. Applying Vccaux eliminates the surplus current. The FPGA
does not use any of the surplus current for the power-on process. For this power sequence, make sure that regulators with foldback features
will not shut down inadvertently.

2. To ensure successful power-on, Vooin Voco Bank 4, and Vocayx supplies must rise through their respective threshold-voltage ranges
with no dips at any point.

3. If a brown-out condition occurs where Vooaux Of Vooint drops below the retention voltage indicated in Table 31, then Vocaux o Vooint
must drop below the minimum power-on reset voltage in order to clear out the device configuration content.
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& XILINX. Spartan-3 FPGA Family: DC and Switching Characteristics
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Figure 33: Differential Output Voltages

Table 38: DC Characteristics of User 1/0s Using Differential Signal Standards

DS099-3_02_091710

Signal Standard Rl‘\g?lfslﬁ(s)n Min (mV) | T Voo - Yoon YOH Yo
yp (mV) | Max (mV) | Min (V) | Typ (V) | Max (V) Min (V) Max (V)
LDT_25 (ULVDS_25) All 4304 600 670 0.495 0.600 0.715 0.71 0.50
LVDS_25 All 100 - 600 0.80 - 1.6 0.85 1.55
‘E’ 200 - 500 1.0 - 1.5 1.10 1.40
BLVDS_25(5) Al 250 350 450 - 1.20 - - -
LVDSEXT_25 All 100 - 600 0.80 - 1.6 0.85 1.55
‘E’ 300 - 700 1.0 - 1.5 1.15 1.35
LVPECL_250) All - - - - - - 1.35 1.005
RSDS_25(6) All 100 - 600 0.80 - 1.6 0.85 1.55
‘E’ 200 - 500 1.0 - 1.5 1.10 1.40
DIFF_HSTL_II_18 All - - - - - - Veeo - 0.40 0.40
DIFF_SSTL2_lI All - - - - - - Vi7+0.80 | V{7-0.80

Notes:
1.  The numbers in this table are based on the conditions set forth in Table 32 and Table 37.

2. Output voltage measurements for all differential standards are made with a termination resistor (Rt) of 100Q across the N and P pins of the

differential signal pair.

3. Mask revision E devices have tighter output ranges but can be used in any design that was in a previous revision. See Mask and Fab

Revisions, page 58.
4. This value must be compatible with the receiver to which the FPGA’s output pair is connected.

5. Each LVPECL_25 or BLVDS_25 output-pair requires three external resistors for proper output operation as shown in Figure 34. Each

LVPECL_25 or BLVDS_25 input-pair uses a 100W termination resistor at the receiver.

6. Only one of the differential standards RSDS_25, LDT_25, LVDS_25, and LVDSEXT_25 may be used for outputs within a bank.

Each differential standard input-pair requires an external 100Q termination resistor.

LVPECL .4, LVPECL

70Q 165Q

ds099-3_08_112105

Figure 34: External Termination Required for LVPECL and BLVDS Output and Input
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€ XILINX. Spartan-3 FPGA Family: DC and Switching Characteristics
Table 47: Output Timing Adjustments for IOB (Cont’d)
Add the Adjustment Below
Convert Output Tlmlt:e Jlrlgwirl;\glglzg(ﬁfgtvav::gaﬁnag g_ll:Rlﬁ Dal'\‘g I:I:)ast Slew Rate to the Speed Grade Units
-5 -4

PCI33_3 0.74 0.85 ns
SSTL18_1I 0.07 0.07 ns
SSTL18_I_DCI 0.22 0.25 ns
SSTL18_lI 0.30 0.34 ns
SSTL2_| 0.23 0.26 ns
SSTL2_|_DCI 0.19 0.22 ns
SSTL2_1I 0.13 0.15 ns
SSTL2_1I_DCI 0.10 0.11 ns
Differential Standards

LDT_25 (ULVDS_25) -0.06 -0.05 ns
LVDS_25 —-0.09 -0.07 ns
BLVDS_25 0.02 0.04 ns
LVDSEXT_25 -0.15 -0.13 ns
LVPECL_25 0.16 0.18 ns
RSDS_25 0.05 0.06 ns
DIFF_HSTL_II_18 -0.02 -0.01 ns
DIFF_HSTL_II_18_DCI 0.75 0.86 ns
DIFF_SSTL2_lI 0.13 0.15 ns
DIFF_SSTL2_lI_DCI 0.10 0.11 ns

Notes:

1. The numbers in this table are tested using the methodology presented in Table 48 and are based on the operating conditions set forth

in Table 32, Table 35, and Table 37.

2. These adjustments are used to convert output- and three-state-path times originally specified for the LVCMOS25 standard with
12 mA drive and Fast slew rate to times that correspond to other signal standards. Do not adjust times that measure when outputs

go into a high-impedance state.

3. For minimums, use the values reported by the Xilinx timing analyzer.
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& XILINX. Spartan-3 FPGA Family: Pinout Descriptions

The 1% precision impedance-matching resistor attached to the VRN_# pin controls the pull-down impedance of NMOS
transistor in the input or output buffer. Consequently, the VRN_# pin must connect to VCCO. The ‘N’ character in “VRN”
indicates that this pin controls the 1/0O buffer's NMOS transistor impedance. The VRN_# pin is only used for split termination.

Each VRN or VRP reference input requires its own resistor. A single resistor cannot be shared between VRN or VRP pins
associated with different banks.

During configuration, these pins behave exactly like user-1/0O pins. The associated DCI behavior is not active or valid until
after configuration completes.

Also see Digitally Controlled Impedance (DCI), page 16.
DCI Termination Types

If the I/O in an 1/O bank do not use the DCI feature, then no external resistors are required and both the VRP_# and VRN_#
pins are available for user I/0, as shown in section [a] of Figure 42.

If the I/O standards within the associated I/O bank require single termination—such as GTL_DCI, GTLP_DCI, or
HSTL_IlI_DCIl—then only the VRP_# signal connects to a 1% precision impedance-matching resistor, as shown in section
[b] of Figure 42. A resistor is not required for the VRN_# pin.

Finally, if the I/0O standards with the associated 1/0O bank require split termination—such as HSTL_I_DCI, SSTL2_I_DCI,
SSTL2_II_DCI, or LVDS_25_DCI and LVDSEXT_25_DCI receivers—then both the VRP_# and VRN_# pins connect to
separate 1% precision impedance-matching resistors, as shown in section [c] of Figure 42. Neither pin is available for user
I/0O.

One of eight One of eight One of eight Veeo
I/0 Banks I/0 Banks 1/0 Banks
% Rrer (1%)
User /O |— VRN |— VRN
User /O |— VRP VRP
% Rrer (1%) % Rrer (1%)
(a) No termination (b) Single termination (c) Split termination DS099-4_03_091910

Figure 42: DCI Termination Types
GCLK: Global Clock Buffer Inputs or General-Purpose I/O Pins

These pins are user-1/0 pins unless they specifically connect to one of the eight low-skew global clock buffers on the device,
specified using the IBUFG primitive.

There are eight GCLK pins per device and two each appear in the top-edge banks, Bank 0 and 1, and the bottom-edge
banks, Banks 4 and 5. See Figure 40 for a picture of bank labeling.

During configuration, these pins behave exactly like user-1/O pins.

Also see Global Clock Network, page 42.

CONFIG: Dedicated Configuration Pins

The dedicated configuration pins control the configuration process and are not available as user-I1/O pins. Every package
has seven dedicated configuration pins. All CONFIG-type pins are powered by the +2.5V VCCAUX supply.

Also see Configuration, page 46.
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Spartan-3 FPGA Family: Pinout Descriptions

& XILINX.
Table 93: PQ208 Package Pinout (Contd)

Bank Pin Name o B Names | Number | TYPe
1 I0_L10N_1/VREF_1 I0_L10N_1/VREF_1 P166 VREF
1 I0_L10P_1 I0_L10P_1 P165 I/0
1 1I0_L27N_A1 I0_L27N_A1 P169 I/0
1 10_L27P_1 10_L27P_1 P168 /0
1 IO_L28N_1 IO_L28N_1 P172 1’0
1 10_L28P_1 10_L28P_1 P171 I/0
1 I0_L31N_1/VREF_1 I0_L31N_1/VREF_1 P178 VREF
1 I0_L31P_1 I0_L31P_1 P176 1’0
1 I0_L32N_1/GCLK5 I0_L32N_1/GCLK5 P181 GCLK
1 10_L32P_1/GCLK4 10_L32P_1/GCLK4 P180 GCLK
1 VCCO_1 VCCO_1 P164 VCCO
1 VCCO_1 VCCO_1 P177 VCCO
2 N.C. (®) IO/VREF_2 P154 VREF
2 IO_LO1N_2/VRP_2 IO_LO1N_2/VRP_2 P156 DCI
2 I0_LO1P_2/VRN_2 I0_LO1P_2/VRN_2 P155 DCI
2 I0_L19N_2 I0_L19N_2 P152 /0
2 I0_L19P_2 I0_L19P_2 P150 I/0
2 I0_L20N_2 I0_L20N_2 P149 I/0
2 10_L20P_2 10_L20P_2 P148 /0
2 IO_L21N_2 IO_L21N_2 P147 1’0
2 I0_L21P_2 I0_L21P_2 P146 I/0
2 I0_L22N_2 I0_L22N_2 P144 /0
2 I0_L22P_2 I0_L22P_2 P143 1’0
2 I0_L23N_2/VREF_2 I0_L23N_2/VREF_2 P141 VREF
2 10_L23P_2 10_L23P_2 P140 /0
2 IO_L24N_2 IO_L24N_2 P139 /0
2 I0_L24P_2 I0_L24P_2 P138 I/0
2 N.C. (®) IO_L39N_2 P137 /0
2 N.C. (®) I0_L39P_2 P135 /0
2 I0_L40N_2 I0_L40N_2 P133 I/0
2 10_L40P_2/VREF_2 10_L40P_2/VREF_2 P132 VREF
2 VCCO_2 VCCO_2 P136 VCCO
2 VCCO_2 VCCO_2 P153 VCCO
3 I0_LO1N_3/VRP_3 I0_LO1N_3/VRP_3 P107 DCI
3 I0_LO1P_3/VRN_3 I0_LO1P_3/VRN_3 P106 DCI
3 N.C. (®) IO_L17N_3 P109 1/0
3 N.C. (®) I0_L17P_3/VREF_3 P108 VREF
3 I0_L19N_3 I0_L19N_3 P113 /0
3 I0_L19P_3 I0_L19P_3 P111 I/0
3 I0_L20N_3 I0_L20N_3 P115 /0
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Spartan-3 FPGA Family: Pinout Descriptions

& XILINX.
Table 93: PQ208 Package Pinout (Contd)
Bank Pin Name o B Names | Number | TYPe
N/A GND GND P14 GND
N/A GND GND P25 GND
N/A VCCAUX VCCAUX P193 VCCAUX
N/A VCCAUX VCCAUX P173 VCCAUX
N/A VCCAUX VCCAUX P142 VCCAUX
N/A VCCAUX VCCAUX P121 VCCAUX
N/A VCCAUX VCCAUX P89 VCCAUX
N/A VCCAUX VCCAUX P69 VCCAUX
N/A VCCAUX VCCAUX P38 VCCAUX
N/A VCCAUX VCCAUX P17 VCCAUX
N/A VCCINT VCCINT P192 VCCINT
N/A VCCINT VCCINT P174 VCCINT
N/A VCCINT VCCINT P88 VCCINT
N/A VCCINT VCCINT P70 VCCINT
VCCAUX | CCLK CCLK P104 CONFIG
VCCAUX | DONE DONE P103 CONFIG
VCCAUX | HSWAP_EN HSWAP_EN P206 CONFIG
VCCAUX | MO MO P55 CONFIG
VCCAUX | M1 M1 P54 CONFIG
VCCAUX | M2 M2 P56 CONFIG
VCCAUX | PROG_B PROG_B P207 CONFIG
VCCAUX | TCK TCK P159 JTAG
VCCAUX | TDI TDI P208 JTAG
VCCAUX | TDO TDO P158 JTAG
VCCAUX |TMS TMS P160 JTAG
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& XILINX. Spartan-3 FPGA Family: Pinout Descriptions

User I/Os by Bank

Table 97 indicates how the available user-I/O pins are distributed between the eight 1/0 banks on the FT256 package.
Table 97: User I/0s Per Bank in FT256 Package

All Possible 1/0 Pins by Type
Package Edge /0 Bank | Maximum I/O
/0 DUAL DCI VREF
0 20 13 0 2 3 2
Top
1 20 13 0 2 3 2
2 23 18 0 2 3 0
Right
3 23 18 0 2 3 0
4 21 8 6 2 3 2
Bottom
5 20 7 6 2 3 2
6 23 18 0 2 3 0
Left
7 23 18 0 2 3 0
DS099 (v3.0) October 29, 2012 www.xilinx.com
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Spartan-3 FPGA Family: Pinout Descriptions

& XILINX.
Table 100: FG456 Package Pinout (Contd)

Bank PinName | pinName | PinNumber TYP®
1 10_L15P_1 10_L15P_1 E17 I/O
1 IO_L16N_1 IO_L16N_1 B17 I/0
1 I0_L16P_1 I0_L16P_1 C17 I/O
1 N.C. (®) IO_L19N_1 C16 110
1 N.C. (®) IO_L19P_1 D16 I/0
1 N.C. (#) I0_L22N_1 A16 I/0
1 N.C. (®) I0_L22P_1 B16 110
1 IO_L24N_1 IO_L24N_1 D15 I/0
1 10_L24P_1 10_L24P_1 E15 I/O
1 10_L25N_1 10_L25N_1 B15 I/0
1 I0_L25P_1 I0_L25P_1 A15 /0
1 1I0_L27N_A1 1I0_L27N_A1 D14 I/O
1 10_L27P_1 10_L27P_1 E14 I/0
1 IO_L28N_1 IO_L28N_1 Al4 I/0
1 10_L28P_1 10_L28P_1 B14 I/O
1 10_L29N_A1 10_L29N_A1 C13 I/0
1 I0_L29P_1 I0_L29P_1 D13 /0
1 I0_L30N_1 10_L30N_1 A13 I/O
1 10_L30P_1 10_L30P_1 B13 I/0
1 I0_L31N_1/VREF_1 I0_L31N_1/VREF_1 D12 VREF
1 I0_L31P_1 I0_L31P_1 E12 I/O
1 10_L32N_1/GCLK5 10_L32N_1/GCLK5 B12 GCLK
1 10_L32P_1/GCLK4 10_L32P_1/GCLK4 Cci12 GCLK
1 VCCO_1 VCCO_1 Ci5 VCCO
1 VCCO_1 VCCO_1 F15 VCCO
1 VCCO_1 VCCO_1 G12 VCCO
1 VCCO_1 VCCO_1 G13 VCCO
1 VCCO_1 VCCO_1 G14 VCCO
2 10 10 Cc22 I/O
2 IO_LO1N_2/VRP_2 IO_LO1N_2/VRP_2 C20 DCI
2 I0_LO1P_2/VRN_2 I0_LO1P_2/VRN_2 c21 DCI
2 IO_L16N_2 IO_L16N_2 D20 /0
2 I0_L16P_2 I0_L16P_2 D19 I/O
2 I0_L17N_2 I0_L17N_2 D21 I/0
2 10_L17P_2/VREF_2 I0_L17P_2/VREF_2 D22 VREF
2 IO_L19N_2 IO_L19N_2 E18 I/O
2 I0_L19P_2 I0_L19P_2 F18 I/0
2 I0_L20N_2 I0_L20N_2 E19 I/O
2 I0_L20P_2 I0_L20P_2 E20 I/O
2 I0_L21N_2 I0_L21N_2 E21 I/0
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& XILINX.

Spartan-3 FPGA Family: Pinout Descriptions

Table 100: FG456 Package Pinout (Contd)

Bank Pin Name e Name. =" | pin Number | TYPe
6 N.C. (®) I0_L28N_6 R5 /0
6 N.C. (®) I0_L28P_6 P6 /0
6 N.C. () IO_L29N_6 R2 /0
6 N.C. (#) I0_L29P_6 R1 /0
6 N.C. (®) I0_L31N_6 P5 /0
6 N.C. () I0_L31P_6 P4 /0
6 N.C. (#) I0_L32N_6 P2 /0
6 N.C. (®) |0_L32P_6 P1 o)
6 N.C. (®) IO_L33N_6 N6 /0
6 N.C. (#) I0_L33P_6 N5 /0
6 |0_L34N_6/VREF_6 |0_L34N_6/VREF_6 N4 VREF
6 I0_L34P_6 I0_L34P_6 N3 e}
6 I0_L35N_6 |0_L35N_6 N2 /0
6 I0_L35P_6 I0_L35P_6 N1 /0
6 I0_L38N_6 |0_L38N_6 M6 e}
6 I0_L38P_6 I0_L38P_6 M5 /0
6 IO_L39N_6 IO_L39N_6 M4 /0
6 I0_L39P_6 I0_L39P_6 M3 e}
6 |O_L40N_6 |O_L40N_6 M2 /0
6 |O_L40P_6/VREF_6 |0_L40P_6/VREF_6 M1 VREF
6 |VCCO_6 VCCO_6 M7 VCCO
6 |VCCO_6 VCCO_6 N7 VCCO
6 |VCCO_6 VCCO_6 P7 VCCO
6 |VCCO_6 VCCO_6 R3 VCCO
6 |VCCO_6 VCCO_6 R6 VCCO
7 10 10 c2 e
7 |0_LO1N_7/VRP_7 |0_LO1N_7/VRP_7 Cc3 DCI
7 I0_LO1P_7/VRN_7 I0_LO1P_7/VRN_7 c4 DCI
7 I0_L16N_7 I0_L16N_7 D1 /0
7 |0_L16P_7/VREF_7 |0_L16P_7/VREF_7 C1 VREF
7 I0_L17N_7 IO_L17N_7 E4 /0
7 I0_L17P_7 I0_L17P_7 D4 /0
7 IO_L19N_7/VREF_7 IO_L19N_7/VREF_7 D3 VREF
7 I0_L19P_7 I0_L19P_7 D2 /0
7 I0_L20N_7 I0_L20N_7 F4 e}
7 |0_L20P_7 |0_L20P_7 E3 e}
7 I0_L21N_7 I0_L21N_7 E1 /0
7 I0_L21P_7 10_L21P_7 E2 e}
7 I0_L22N_7 I0_L22N_7 G6 e
7 10_L22P_7 I0_L22P_7 F5 /0
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€ XILINX. Spartan-3 FPGA Family: Pinout Descriptions
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Figure 52: FG456 Package Footprint (Top View) Continued
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& XILINX.

Spartan-3 FPGA Family: Pinout Descriptions

Table 103: FG676 Package Pinout (Contd)

XC351000

XC3S51500

XC3S2000

XC3S4000

XC3S5000

FG676 Pin

Bank Pin Name Pin Name Pin Name Pin Name Pin Name Number Type
0 |IO_LO9N_O 10_LO9N_O 10_LO9N_O 10_LO9N_O 10_LO9N_O E7 1/0
0 |IO_LO9P_O I0_LO9P_0 I0_LO9P_0 I0_LO9P_0 I0_LO9P_0 D7 I/0
0 |IO_L1ON_O I0_L10N_O I0_L10N_O I0_L10N_O IO_L10N_O B7 I/0
0 |IO_L10P_O I0_L10P_0 I0_L10P_0 I0_L10P_0 I0_L10P_0 A7 I/0
0 |N.C.(®) I0_L11N_0 I0_L11N_0 I0_L11N_O I0_L11N_O G8 1/0
0 |[N.C.(®) I0_L11P_0 I0_L11P_0 I0_L11P_0 I0_L11P_0 F8 I/0
0 |N.C.(®) I0_L12N_0 I0_L12N_0 I0_L12N_0 100) E8 1/0
0 |N.C.(®) 10_L12P_0 10_L12P_0 10_L12P_0 100) D8 1/0
0 |IO_L15N_0 I0_L15N_0 I0_L15N_0 I0_L15N_0 10_L13P_00) B8 I/0
0 |IO_L15P_0 I0_L15P_0 I0_L15P_0 I0_L15P_0 100 A8 I/0
0 |IO_L16N_O I0_L16N_0 I0_L16N_0 I0_L16N_0 I0_L16N_0 G9 I/0
0 |lO_L16P_0 I0_L16P_0 I0_L16P_0 I0_L16P_0 I0_L16P_0 F9 I/0
0 |[N.C.(®) I0_L17N_0 I0_L17N_0 I0_L17N_0 I0_L17N_0 E9 I/0
0 |N.C.(®) I0_L17P_0 I0_L17P_0 10_L17P_0 I0_L17P_0 D9 1/0
0 |N.C.(®) I0_L18N_0 I0_L18N_0 10_L18N_0 I0_L18N_0 C9 1/0
0 |[N.C.(®) I0_L18P_0 I0_L18P_0 I0_L18P_0 I0O_L18P_0 B9 I/0
0 |IO_L19N_O I0_L19N_0 I0_L19N_0 I0_L19N_0 IO_L19N_0 F10 I/0
0 |lO_L19P_0 I0_L19P_0 I0_L19P_0 I0_L19P_0 I0_L19P_0 E10 I/0
0 |IO_L22N_0 I0_L22N_0 I0_L22N_0 I0_L22N_0 I0_L22N_0 D10 I/0
0 |l0O_L22P_0 10_L22P_0 10_L22P_0 10_L22P_0 I0_L22P_0 Cc10 I/0
0 [N.C.(®) I0_L23N_0 I0_L23N_0 I0_L23N_0 I0_L23N_0 B10 I/0
0 |N.C.(®) 10_L23P_0 10_L23P_0 10_L23P_0 10_L23P_0 A10 1/0
0 |IO_L24N_0 I0_L24N_0 I0_L24N_0 I0_L24N_0 I0_L24N_0 G11 I/0
0 |10_L24P_0 10_L24P_0 10_L24P_0 10_L24P_0 I0_L24P_0 F11 I/0
0 |IO_L25N_0 I0_L25N_0 I0_L25N_0 I0_L25N_0 I0_L25N_0 E11 I/0
0 |l0_L25P_0 I0_L25P_0 I0_L25P_0 I0_L25P_0 I0_L25P_0 D11 I/0
0 |[N.C.(®) I0_L26N_0 I0_L26N_0 I0_L26N_0 I0_L26N_0 Bi1 I/0
0 |NC.(®) I0_L26P_0/VREF_0 |IO_L26P_0/VREF_0 |l10_L26P_0/VREF_0 |IO_L26P_0/VREF_0 A11 VREF
0 |I0O_L27N_0O I0_L27N_0 I0_L27N_0 I0_L27N_0 I0_L27N_0 G12 I/0
0 |I0_L27P_0 10_L27P_0 10_L27P_0 10_L27P_0 I0_L27P_0 H13 I/0
0 |IO_L28N_0O 10_L28N_0 10_L28N_0 I0_L28N_0 I0_L28N_0 F12 I/0
0 |lO_L28P_0 10_L28P_0 10_L28P_0 10_L28P_0 I0_L28P_0 E12 I/0
0 |IO_L29N_0O I0_L29N_0 I0_L29N_0 I0_L29N_0 I0_L29N_0 B12 I/0
0 |l0_L29P_0 10_L29P_0 10_L29P_0 10_L29P_0 I0_L29P_0 A12 I/0
0 |IO_L30N_O 10_L30N_O 10_L30N_O 10_L30N_0 10_L30N_0 G13 1/0
0 |IO_L30P_0 10_L30P_0 10_L30P_0 10_L30P_0 I0_L30P_0 F13 I/0
0 |IO_L31N_O I0_L31N_0 I0_L31N_0 I0_L31N_0 I0_L31N_0O D13 I/0
0 |IO_L31P_O/VREF_O |IO_L31P_O/VREF_0 |IO_L31P_O/VREF_0 |IO_L31P_0/VREF_0 |IO_L31P_0/VREF_0 C13 VREF
0 |IO_L32N_0/GCLK7 |IO_L32N_0/GCLK7 I0_L32N_0/GCLK7 | 10_L32N_0/GCLK7 |IO_L32N_0/GCLK7 B13 GCLK
0 |IO_L32P_0/GCLK6 |IO_L32P_0/GCLK6 10_L32P_0/GCLK®6 10_L32P_0/GCLK®6 10_L32P_0/GCLK®6 A13 GCLK
0 |VCCO._0 VCCO_0 VCCO_0 VCCO_0 VCCO_0 Cc7 VCCO
0 |VCCO_0 VCCO_0 VCCO_0 VCCO_0 VCCO_0 C11 VCCO
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& XILINX.

Spartan-3 FPGA Family: Pinout Descriptions

Table 107: FG900 Package Pinout (Contd)

Bank PinName | pinkame " | 'Namber | TYPe
2 I0_L28N_2 IO_L28N_2 M26 /0
2 10_L28P_2 |0_L28P_2 N25 /0
2 I0_L29N_2 IO_L29N_2 N26 /0
2 I0_L29P_2 I0_L29P_2 N27 /0
2 I0_L31N_2 IO_L31N_2 N29 /0
2 I0_L31P_2 IO_L31P_2 N30 /0
2 I0_L32N_2 IO_L32N_2 P21 /0
2 10_L32P_2 |0_L32P_2 P22 /0
2 I0_L33N_2 IO_L33N_2 P24 /0
2 |0_L33P_2 |O_L33P_2 P25 /0
2 |0_L34N_2/VREF_2 |0_L34N_2/VREF_2 P28 VREF
2 10_L34P_2 |0_L34P_2 P29 /0
2 I0_L35N_2 IO_L35N_2 R21 /0
2 10_L35P_2 |0_L35P_2 R22 /0
2 I0_L37N_2 IO_L37N_2 R23 /0
2 I0_L37P_2 IO_L37P_2 R24 /0
2 I0_L38N_2 IO_L38N_2 R25 /0
2 |0_L38P_2 |0_L38P_2 R26 /0
2 I0_L39N_2 IO_L39N_2 R27 /0
2 10_L39P_2 I0_L39P_2 R28 /0
2 I0_L40N_2 |O_L40N_2 R29 /0
2 |O_L40P_2/VREF_2 |O_L40P_2/VREF_2 R30 VREF
2 N.C. (®) IO_L41N_2 E27 /0
2 N.C. (®) I0_L41P_2 F26 e}
2 N.C. (®) IO_L45N_2 K28 o)
2 N.C. (®) |0_L45P_2 K29 /0
2 N.C. (®) I0_L46N_2 K21 /0
2 N.C. (®) |0_L46P_2 L21 /0
2 N.C. (®) IO_L47N_2 L23 /0
2 N.C. (®) |0_L47P_2 L24 /0
2 N.C. (®) IO_L50N_2 M29 o)
2 N.C. (®) I0_L50P_2 M30 /0
2 VCCO_2 VCCO_2 M20 VCCO
2 VCCO_2 VCCO_2 N20 VCCO
2 VCCO_2 VCCO_2 P20 VCCO
2 VCCO_2 VCCO_2 L22 VCCO
2 VCCO_2 VCCO_2 Joa VCCO
2 VCCO_2 VCCO_2 N24 VCCO
2 VCCO_2 VCCO_2 G26 VCCO
2 VCCO_2 VCCO_2 E28 VCCO
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Spartan-3 FPGA Family: Pinout Descriptions

& XILINX.
Table 107: FG900 Package Pinout (Contd)

Bank PinName | PinName | Number = TVPe
2 VCCO_2 VCCO_2 J28 VCCO
2 VCCO_2 VCCO_2 N28 VCCO
3 10 10 AB25 I/O
3 IO_LOIN_3/VRP_3 I0_LO1N_3/VRP_3 AH30 DCI
3 IO_LO1P_3/VRN_3 I0_LO1P_3/VRN_3 AH29 DCI
3 IO_LO2N_3/VREF_3 I0_LO02N_3/VREF_3 AG28 VREF
3 I0_LO02P_3 10_L0O2P_3 AG27 I/0
3 IO_LO3N_3 I0_LO3N_3 AG30 I/0
3 IO_LO3P_3 I0_LO3P_3 AG29 I/O
3 IO_LO04N_3 10_LO4N_3 AF30 I/0
3 IO_L0O4P_3 I0_L04P_3 AF29 I/0
3 IO_LO5N_3 I0_LO5N_3 AE26 I/O
3 IO_LO5P_3 10_LO5P_3 AF27 I/0
3 IO_LO6N_3 I0_LO6N_3 AE29 I/0
3 IO_LO6P_3 I0_L06P_3 AE28 I/O
3 IO_LO7N_3 I0_LO7N_3 AD28 I/0
3 IO_LO7P_3 I0_LO7P_3 AD27 I/0
3 IO_LO8N_3 I0_LO8N_3 AD30 I/O
3 IO_L08P_3 10_L0O8P_3 AD29 I/0
3 IO_LO9N_3 I0_LO9N_3 AC24 I/0
3 IO_LO9P_3/VREF_3 I0_LO9P_3/VREF_3 AD25 VREF
3 IO_L10N_3 I0_L10N_3 AC26 I/0
3 IO_L10P_3 I0_L10P_3 AC25 I/0
3 IO_L11N_3 I0_L11N_3 AC28 I/O
3 I0_L11P_3 I0_L11P_3 AC27 I/0
3 IO_L13N_3/VREF_3 I0_L13N_3/VREF_3 AC30 VREF
3 IO_L13P_3 I0_L13P_3 AC29 I/O
3 IO_L14N_3 10_L14N_3 AB27 I/0
3 IO_L14P_3 I0_L14P_3 AB26 I/0
3 IO_L15N_3 I0_L15N_3 AB30 I/O
3 IO_L15P_3 I0_L15P_3 AB29 I/0
3 IO_L16N_3 I0_L16N_3 AA22 I/0
3 IO_L16P_3 I0_L16P_3 AB23 I/O
3 IO_L17N_3 I0_L17N_3 AA25 I/0
3 I0_L17P_3/VREF_3 10_L17P_3/VREF_3 AA24 VREF
3 IO_L19N_3 I0_L19N_3 AA29 I/O
3 I0O_L19P_3 I0_L19P_3 AA28 I/0
3 IO_L20N_3 I0_L20N_3 Y21 I/0
3 IO_L20P_3 I0_L20P_3 AA21 I/O
3 IO_L21N_3 I0_L21N_3 Y24 I/0
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Spartan-3 FPGA Family: Pinout Descriptions

& XILINX.
Table 107: FG900 Package Pinout (Contd)

Bank PinName | PinName | Number = TVPe
7 IO_LOIN_7/VRP_7 I0_LO1N_7/VRP_7 C1 DCI
7 IO_LO1P_7/VRN_7 I0_LO1P_7/VRN_7 c2 DCI
7 IO_LO2N_7 I0_L02N_7 D3 I/O
7 I0_L02P_7 10_LO2P_7 D4 I/0
7 IO_LO3N_7/VREF_7 I0_LO3N_7/VREF_7 D1 VREF
7 IO_LO3P_7 I0_LO3P_7 D2 I/O
7 IO_LO4N_7 10_LO4N_7 E1 I/0
7 IO_LO4P_7 10_L04P_7 E2 I/0
7 IO_LO5N_7 I0_LO5N_7 F5 I/O
7 IO_LO5P_7 I0_LO5P_7 E4 I/0
7 IO_LO6N_7 I0_LO6N_7 F2 I/0
7 IO_LO6P_7 I0_L0O6P_7 F3 I/O
7 IO_LO7N_7 I0_LO7N_7 G3 I/0
7 IO_LO7P_7 I0_LO7P_7 G4 I/0
7 IO_LO8N_7 I0_LO8N_7 G1 I/O
7 IO_L08P_7 10_LO8P_7 G2 I/0
7 IO_LO9N_7 I0_LO9N_7 H7 I/0
7 IO_LO9P_7 I0_L0O9P_7 G6 I/O
7 IO_L10N_7 I0_L10N_7 H5 I/0
7 IO_L10P_7/VREF_7 I0_L10P_7/VREF_7 H6 VREF
7 IO_L11N_7 I0_L11N_7 H3 I/O
7 I0_L11P_7 I0_L11P_7 H4 I/0
7 IO_L13N_7 I0_L13N_7 H1 I/0
7 IO_L13P_7 I0_L13P_7 H2 I/O
7 IO_L14N_7 I0_L14N_7 J4 I/0
7 IO_L14P_7 I0_L14P_7 J5 I/0
7 IO_L15N_7 I0_L15N_7 Ji I/O
7 IO_L15P_7 I0_L15P_7 J2 I/0
7 IO_L16N_7 I0_L16N_7 K9 I/0
7 IO_L16P_7/VREF_7 I0_L16P_7/VREF_7 J8 VREF
7 IO_L17N_7 I0_L17N_7 K6 I/0
7 IO_L17P_7 I0_L17P_7 K7 I/0
7 IO_L19N_7/VREF_7 I0_L19N_7/VREF_7 K2 VREF
7 I0_L19P_7 I0_L19P_7 K3 I/0
7 IO_L20N_7 10_L20N_7 L10 I/0
7 I0_L20P_7 I0_L20P_7 K10 I/O
7 IO_L21N_7 I0_L21N_7 L7 I/0
7 I0_L21P_7 10_L21P_7 L8 I/0
7 IO_L22N_7 I0_L22N_7 L5 I/O
7 I0_L22P_7 10_L22P_7 L6 I/0
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Spartan-3 FPGA Family: Pinout Descriptions

& XILINX.
Table 110: FG1156 Package Pinout (Contd)

Bank Pin Name Pin Name Pin Number | TVPe
5 10_L24P_5 I0_L24P_5 AH15 I/0
5 I0_L25N_5 IO_L25N_5 AM15 I/0
5 I0_L25P_5 I0_L25P_5 AL15 I/0
5 I0_L26N_5 I0_L26N_5 AP15 I/0
5 I0_L26P_5 I0_L26P_5 AN15 I/0
5 I0_L27N_5/VREF_5 I0_L27N_5/VREF_5 AJ16 VREF
5 10_L27P_5 I0_L27P_5 AH16 I/0
5 I0_L28N_5/D6 I0_L28N_5/D6 AN16 DUAL
5 10_L28P_5/D7 I0_L28P_5/D7 AM16 DUAL
5 I0_L29N_5 I0_L29N_5 AF17 I/0
5 I0_L29P_5/VREF_5 I0_L29P_5/VREF_5 AE17 VREF
5 I0_L30N_5 IO_L30N_5 AH17 I/0
5 I0_L30P_5 I0_L30P_5 AG17 I/0
5 I0_L31N_5/D4 I0_L31N_5/D4 AL17 DUAL
5 10_L31P_5/D5 I0_L31P_5/D5 AK17 DUAL
5 10_L32N_5/GCLKS3 10_L32N_5/GCLKS3 AN17 GCLK
5 10_L32P_5/GCLK2 10_L32P_5/GCLK2 AM17 GCLK
5 N.C. (®) IO_L33N_5 AM7 /0
5 N.C. (®) IO_L33P_5 AL7 /0
5 N.C. (®) I0_L34N_5 AP7 /0
5 N.C. (®) O_L34P_5 AN7 1/0
5 I0_L35N_5 I0_L35N_5 AL8 I/0
5 I0_L35P_5 I0_L35P_5 AK8 I/0
5 I0_L36N_5 IO_L36N_5 AP8 I/0
5 10_L36P_5 I0_L36P_5 ANS8 I/0
5 I0_L37N_5 I0O_L37N_5 AJ9 I/0
5 I0_L37P_5 I0_L37P_5 AH9 I/0
5 I0_L38N_5 I0_L38N_5 AM9 I/0
5 I0_L38P_5 I0_L38P_5 AL9 I/0
5 N.C. (®) IO_L39N_5 AF11 1/0
5 N.C. (®) IO_L39P_5 AE11 /0
5 N.C. (®) |O_L40N_5 AJ11 1/0
5 N.C. (®) IO_L40P_5 AH11 1/0
5 VCCO_5 VCCO_5 AC13 VCCO
5 VCCO_5 VCCO_5 AC14 VCCO
5 VCCO_5 VCCO_5 AC15 VCCO
5 VCCO_5 VCCO_5 AC16 VCCO
5 VCCO_5 VCCO_5 AG11 VCCO
5 VCCO_5 VCCO_5 AG15 VCCO
5 VCCO_5 VCCO_5 AH8 VCCO
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Table 110: FG1156 Package Pinout (Contd)

Bank | bip'Name PinName | PinNumber | TVPe
5 VCCO_5 VCCO_5 AJ13 VCCO
5 VCCO_5 VCCO_5 AL11 VCCO
5 VCCO_5 VCCO_5 AL16 VCCO
5 VCCO_5 VCCO_5 AM4 VCCO
5 VCCO_5 VCCO_5 AM8 VCCO
5 VCCO_5 VCCO_5 AN13 VCCO
6 10 10 AH1 I/0
6 10 10 AH2 I/0
6 10 10 V9 I/0
6 10 10 V10 I/0
6 I0_LO1N_6/VRP_6 IO_LOTN_6/VRP_6 AM2 DCI
6 I0_LO1P_6/VRN_6 IO_LO1P_6/VRN_6 AM1 DCI
6 I0_L02N_6 IO_LO2N_6 AL2 I/0
6 I0_L02P_6 I0_L02P_6 AL1 I/0
6 I0_LO3N_6/VREF_6 IO_LO3N_6/VREF_6 AK3 VREF
6 I0_LO3P_6 IO_LO3P_6 AK2 I/0
6 I0_L04N_6 IO_LO4N_6 AJ4 I/0
6 I0_L04P_6 I0_L04P_6 AJ3 I/0
6 IO_LO5N_6 IO_LO5N_6 AJ2 I/0
6 I0_LO5P_6 IO_LO5P_6 AJ1 I/0
6 I0_LO6N_6 IO_LO6N_6 AH6 I/0
6 I0_L06P_6 I0_LO6P_6 AH5 I/0
6 I0_LO7N_6 IO_LO7N_6 AG6 I/0
6 I0_LO7P_6 I0_LO7P_6 AG5 I/0
6 I0_LO8N_6 IO_LO8N_6 AG2 I/0
6 10_L08P_6 I0_LO8P_6 AG1 I/0
6 I0_LO9N_6/VREF_6 IO_LO9N_6/VREF_6 AF7 VREF
6 I0_LO9P_6 I0_LO9P_6 AF6 I/0
6 IO_L10N_6 IO_L10N_6 AG4 I/0
6 I0_L10P_6 IO_L10P_6 AF4 I/0
6 IO_L11N_6 IO_L11N_6 AF3 I/0
6 I0_L11P_6 IO_L11P_6 AF2 I/0
6 I0_L12N_6 IO_L12N_6 AF8 I/0
6 I0_L12P_6 I0_L12P_6 AE9 I/0
6 IO_L13N_6 IO_L13N_6 AES8 I/0
6 I0_L13P_6/VREF_6 IO_L13P_6/VREF_6 AE7 VREF
6 I0_L14N_6 IO_L14N_6 AEG6 I/0
6 I0_L14P_6 I0_L14P_6 AE5 I/0
6 IO_L15N_6 IO_L15N_6 AE4 I/0
6 I0_L15P_6 IO_L15P_6 AE3 I/0
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User I/Os by Bank

Note: The FG(G)1156 package is discontinued. See
http://www.xilinx.com/support/documentation/spartan-3_customer_notices.htm.

Table 111 indicates how the available user-I/O pins are distributed between the eight I/O banks for the XC3S4000 in the
FG1156 package. Similarly, Table 112 shows how the available user-1/O pins are distributed between the eight /O banks for
the XC3S5000 in the FG1156 package.

Table 111: User I/Os Per Bank for XC3S4000 in FG1156 Package

To) All Possible 1/0 Pins by Type
Package Edge Maximum I/O
Bank /o DUAL DCI VREF
- 0 90 79 0 2 7 2
o)
P 1 90 79 0 2 7 2
- 2 88 80 0 2 6 0
i
9 3 88 79 0 2 7 0
- 4 90 73 6 2 7 2
ottom
5 90 73 6 2 7 2
- 6 88 79 0 2 7 0
e
7 88 79 0 2 7 0

Notes:
1. The FG1156 and FGG1156 packages are discontinued. See www.xilinx.com/support/documentation/spartan-3.htm#19600.

Table 112: User I/Os Per Bank for XC3S5000 in FG1156 Package

/o All Possible 1/0 Pins by Type
Package Edge Maximum I/O
Bank /o DUAL DCI VREF
- 0 100 89 0 2 7 2
0
P 1 100 89 0 2 7 2
- 2 96 87 0 2 7 0
i
9 3 96 87 0 2 7 0
- 4 100 83 6 2 7 2
ottom
5 100 83 6 2 7 2
- 6 96 87 0 2 7 0
e
7 96 87 0 2 7 0

Notes:
1. The FG1156 and FGG1156 packages are discontinued. See www.xilinx.com/support/documentation/spartan-3.htm#19600.
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Revision History

Date

Version

Description

04/03/03

1.0

Initial Xilinx release.

04/21/03

1.1

Added information on the VQ100 package footprint, including a complete pinout table (Table 87) and
footprint diagram (Figure 44). Updated Table 85 with final I/0O counts for the VQ100 package. Also added
final differential 1/0 pair counts for the TQ144 package. Added clarifying comments to HSWAP_EN pin
description on page 119. Updated the footprint diagram for the FG900 package shown in Figure 55a and
Figure 55b. Some thick lines separating I/O banks were incorrect. Made cosmetic changes to Figure 40,
Figure 42, and Figure 43. Updated Xilinx hypertext links. Added XC3S200 and XC3S400 to Pin Name
column in Table 91.

05/12/03

1.11

AM32 pin was missing GND label in FG1156 package diagram (Figure 53).

07/11/03

1.1.2

Corrected misspellings of GCLK in Table 69 and Table 70. Changed CMOS25 to LVCMOS25 in
Dual-Purpose Pin I/O Standard During Configuration section. Clarified references to Module 2. For
XC3S5000 in FG1156 package, corrected N.C. symbol to a black square in Table 110, key, and package
drawing.

07/29/03

1.2

Corrected pin names on FG1156 package. Some package balls incorrectly included LVDS pair names.
The affected balls on the FG1156 package include G1, G2, G33, G34, U9, U10, U25, U26, V9, V10, V25,
V26, AH1, AH2, AH33, AH34. The number of LVDS pairs is unaffected. Modified affected balls and
re-sorted rows in Table 110. Updated affected balls in Figure 53. Also updated ASCII and Excel electronic
versions of FG1156 pinout.

08/19/03

1.21

Removed 100 MHz ConfigRate option in CCLK: Configuration Clock section and in Table 80. Added note
that TDO is a totem-pole output in Table 77.

10/09/03

1.2.2

Some pins had incorrect bank designations and were improperly sorted in Table 93. No pin names or
functions changed. Renamed DCI_IN to DCI and added black diamond to N.C. pins in Table 93. In
Figure 47, removed some extraneous text from pin 106 and corrected spelling of pins 45, 48, and 81.

12/17/03

1.3

Added FG320 pin tables and pinout diagram (FG320: 320-lead Fine-pitch Ball Grid Array). Made cosmetic
changes to the TQ144 footprint (Figure 46), the PQ208 footprint (Figure 47), the FG676 footprint
(Figure 53), and the FG900 footprint (Figure 55). Clarified wording in Precautions When Using the JTAG
Port in 3.3V Environments section.

02/27/04

1.4

Clarified wording in Using JTAG Port After Configuration section. In Table 81, reduced package height for
FG320 and increased maximum I/O values for the FG676, FG900, and FG1156 packages.

07/13/04

1.5

Added information on lead-free (Pb-free) package options to the Package Overview section plus Table 81
and Table 83. Clarified the VRN_# reference resistor requirements for I/O standards that use single
termination as described in the DCI Termination Types section and in Figure 42b. Graduated from
Advance Product Specification to Product Specification.

08/24/04

1.5.1

Removed XC3S2000 references from FG1156: 1156-lead Fine-pitch Ball Grid Array.

01/17/05

1.6

Added XC3S50 in CP132 package option. Added XC3S2000 in FG456 package option. Added
XC3S54000 in FG676 package option. Added Selecting the Right Package Option section. Modified or
added Table 81, Table 83, Table 84, Table 85, Table 89, Table 90, Table 100, Table 102, Table 103,
Table 106, Figure 45, and Figure 53.

08/19/05

1.7

Removed term “weak” from the description of pull-up and pull-down resistors. Added IDCODE Register
values. Added signal integrity precautions to CCLK: Configuration Clock and indicated that CCLK should
be treated as an I/O during Master mode in Table 79.

04/03/06

2.0

Added Package Thermal Characteristics. Updated Figure 41 to make it a more obvious example. Added
detail about which pins have dedicated pull-up resistors during configuration, regardless of the
HSWAP_EN value to Table 70 and to Pin Behavior During Configuration. Updated Precautions When
Using the JTAG Port in 3.3V Environments.

04/26/06

2.1

Corrected swapped data row in Table 86. The Theta-JA with zero airflow column was swapped with the
Theta-JC column. Made additional notations on CONFIG and JTAG pins that have pull-up resistors during
configuration, regardless of the HSWAP_EN input.

05/25/07

2.2

Added link on page 128 to Material Declaration Data Sheets. Corrected units typo in Table 74. Added
Note 1 to Table 103 about VREF for XC3S1500 in FG676.
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