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Understanding Embedded - FPGAs (Field
Programmable Gate Array)

Embedded - FPGAs, or Field Programmable Gate Arrays,
are advanced integrated circuits that offer unparalleled
flexibility and performance for digital systems. Unlike
traditional fixed-function logic devices, FPGAs can be
programmed and reprogrammed to execute a wide array
of logical operations, enabling customized functionality
tailored to specific applications. This reprogrammability
allows developers to iterate designs quickly and implement
complex functions without the need for custom hardware.

Applications of Embedded - FPGAs

The versatility of Embedded - FPGAs makes them
indispensable in numerous fields. In telecommunications,
FPGAs are used for high-speed data processing and
network infrastructure. In the automotive industry, they
support advanced driver-assistance systems (ADAS) and
infotainment solutions. Consumer electronics benefit from
FPGAs in devices requiring high performance and
adaptability, such as smart TVs and gaming consoles.
Industrial automation relies on FPGAs for real-time control
and processing in machinery and robotics. Additionally,
FPGAs play a crucial role in aerospace and defense, where
their reliability and ability to handle complex algorithms
are essential.

Common Subcategories of Embedded -
FPGAs

Within the realm of Embedded - FPGAs, several
subcategories address different needs and applications.
General-purpose FPGAs are the most widely used, offering
a balance of performance and flexibility for a broad range
of applications. High-performance FPGAs are designed for
applications requiring exceptional speed and
computational power, such as data centers and high-
frequency trading systems. Low-power FPGAs cater to
battery-operated and portable devices where energy
efficiency is paramount. Lastly, automotive-grade FPGAs
meet the stringent standards of the automotive industry,
ensuring reliability and performance in vehicle systems.

Types of Embedded - FPGAs

Embedded - FPGAs can be classified into several types
based on their architecture and specific capabilities. SRAM-
based FPGAs are prevalent due to their high speed and
ability to support complex designs, making them suitable
for performance-critical applications. Flash-based FPGAs
offer non-volatile storage, retaining their configuration
without power and enabling faster start-up times. Antifuse-
based FPGAs provide a permanent, one-time
programmable solution, ensuring robust security and
reliability for critical systems. Each type of FPGA brings
distinct advantages, making the choice dependent on the
specific needs of the application.
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Total RAM Bits 221184

Number of I/O 63

Number of Gates 200000
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Mounting Type Surface Mount
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Differential standards employ a pair of signals, one the opposite polarity of the other. The noise canceling (e.g., 
Common-Mode Rejection) properties of these standards permit exceptionally high data transfer rates. This section 
introduces the differential signaling capabilities of Spartan-3 devices. 

Each device-package combination designates specific I/O pairs that are specially optimized to support differential 
standards. A unique “L-number”, part of the pin name, identifies the line-pairs associated with each bank (see Figure 40, 
page 112). For each pair, the letters ‘P’ and ‘N’ designate the true and inverted lines, respectively. For example, the pin 
names IO_L43P_7 and IO_L43N_7 indicate the true and inverted lines comprising the line pair L43 on Bank 7. The VCCO 
lines provide current to the outputs. The VCCAUX lines supply power to the differential inputs, making them independent of 
the VCCO voltage for an I/O bank. The VREF lines are not used. Select the VCCO level to suit the desired differential standard 
according to Table 9.

Table  8: Single-Ended I/O Standards

Signal Standard
(IOSTANDARD)

VCCO (Volts) VREF for Inputs 
(Volts)(1)

Board Termination 
Voltage (VTT) in VoltsFor Outputs For Inputs

GTL Note 2 Note 2 0.8 1.2

GTLP Note 2 Note 2 1 1.5

HSTL_I 1.5 – 0.75 0.75

HSTL_III 1.5 – 0.9 1.5

HSTL_I_18 1.8 – 0.9 0.9

HSTL_II_18 1.8 – 0.9 0.9

HSTL_III_18 1.8 – 1.1 1.8

LVCMOS12 1.2 1.2 – –

LVCMOS15 1.5 1.5 – –

LVCMOS18 1.8 1.8 – –

LVCMOS25 2.5 2.5 – –

LVCMOS33 3.3 3.3 – –

LVTTL 3.3 3.3 – –

PCI33_3 3.0 3.0 – –

SSTL18_I 1.8 – 0.9 0.9

SSTL18_II 1.8 – 0.9 0.9

SSTL2_I 2.5 – 1.25 1.25

SSTL2_II 2.5 – 1.25 1.25

Notes: 
1. Banks 4 and 5 of any Spartan-3 device in a VQ100 package do not support signal standards using VREF.
2. The VCCO level used for the GTL and GTLP standards must be no lower than the termination voltage (VTT), nor can it be lower than the 

voltage at the I/O pad.
3. See Table 10 for a listing of the single-ended DCI standards.

http://www.xilinx.com
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The DCI feature operates independently for each of the device’s eight banks. Each bank has an ‘N’ reference pin (VRN) and 
a ‘P’ reference pin, (VRP), to calibrate driver and termination resistance. Only when using a DCI standard on a given bank 
do these two pins function as VRN and VRP. When not using a DCI standard, the two pins function as user I/Os. As shown 
in Figure 9, add an external reference resistor to pull the VRN pin up to VCCO and another reference resistor to pull the VRP 
pin down to GND. Also see Figure 42, page 116. Both resistors have the same value—commonly 50Ω—with one-percent 
tolerance, which is either the characteristic impedance of the line or twice that, depending on the DCI standard in use. 
Standards having a symbol name that contains the letters “DV2” use a reference resistor value that is twice the line 
impedance. DCI adjusts the output driver impedance to match the reference resistors’ value or half that, according to the 
standard. DCI always adjusts the on-chip termination resistors to directly match the reference resistors’ value.

The rules guiding the use of DCI standards on banks are as follows:

• No more than one DCI I/O standard with a Single Termination is allowed per bank.

• No more than one DCI I/O standard with a Split Termination is allowed per bank.

• Single Termination, Split Termination, Controlled- Impedance Driver, and Controlled-Impedance Driver with Half 
Impedance can co-exist in the same bank.

See also The Organization of IOBs into Banks, immediately below, and DCI: User I/O or Digitally Controlled Impedance 
Resistor Reference Input, page 115.

The Organization of IOBs into Banks

IOBs are allocated among eight banks, so that each side of the device has two banks, as shown in Figure 10. For all 
packages, each bank has independent VREF lines. For example, VREF Bank 3 lines are separate from the VREF lines going 
to all other banks.

For the Very Thin Quad Flat Pack (VQ), Plastic Quad Flat Pack (PQ), Fine Pitch Thin Ball Grid Array (FT), and Fine Pitch Ball 
Grid Array (FG) packages, each bank has dedicated VCCO lines. For example, the VCCO Bank 7 lines are separate from the 
VCCO lines going to all other banks. Thus, Spartan-3 devices in these packages support eight independent VCCO supplies.

X-Ref Target - Figure 9

Figure 9: Connection of Reference Resistors (RREF)

X-Ref Target - Figure 10

Figure 10: Spartan-3 FPGA I/O Banks (Top View)
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LVCMOS33(4) 2 2 –2 0.4 VCCO – 0.4

4 4 –4

6 6 –6

8 8 –8

12 12 –12

16 16 –16

24 24 –24

LVDCI_33,
LVDCI_DV2_33

Note 3 Note 3

LVTTL(4) 2 2 –2 0.4 2.4

4 4 –4

6 6 –6

8 8 –8

12 12 –12

16 16 –16

24 24 –24

PCI33_3 Note 6 Note 6 0.10VCCO 0.90VCCO

SSTL18_I 6.7 –6.7 VTT – 0.475 VTT + 0.475

SSTL18_I_DCI Note 3 Note 3

SSTL18_II 13.4 –13.4 VTT – 0.475 VTT + 0.475

SSTL2_I 8.1 –8.1 VTT – 0.61 VTT + 0.61

SSTL2_I_DCI Note 3 Note 3

SSTL2_II(7) 16.2 –16.2 VTT – 0.81 VTT + 0.81

SSTL2_II_DCI(7) Note 3 Note 3

Notes: 
1. The numbers in this table are based on the conditions set forth in Table 32 and Table 35.
2. Descriptions of the symbols used in this table are as follows:

IOL – the output current condition under which VOL is tested
IOH – the output current condition under which VOH is tested
VOL – the output voltage that indicates a Low logic level 
VOH – the output voltage that indicates a High logic level
VIL – the input voltage that indicates a Low logic level
VIH – the input voltage that indicates a High logic level
VCCO – the supply voltage for output drivers as well as LVCMOS, LVTTL, and PCI inputs
VREF – the reference voltage for setting the input switching threshold
VTT – the voltage applied to a resistor termination

3. Tested according to the standard’s relevant specifications. When using the DCI version of a standard on a given I/O bank, that bank will consume 
more power than if the non-DCI version had been used instead. The additional power is drawn for the purpose of impedance-matching at the I/O pins. 
A portion of this power is dissipated in the two RREF resistors.

4. For the LVCMOS and LVTTL standards: the same VOL and VOH limits apply for both the Fast and Slow slew attributes.
5. All dedicated output pins (CCLK, DONE, and TDO) and dual-purpose totem-pole output pins (D0-D7 and BUSY/DOUT) exhibit the characteristics of 

LVCMOS25 with 12 mA drive and slow slew rate. For information concerning the use of 3.3V signals, see 3.3V-Tolerant Configuration Interface, 
page 47.

6. Tested according to the relevant PCI specifications. For more information, see XAPP457.
7. The minimum usable VTT voltage is 1.25V.

Table  36: DC Characteristics of User I/Os Using Single-Ended Standards (Cont’d)

Signal Standard 
(IOSTANDARD) and Current 

Drive Attribute (mA)

Test Conditions Logic Level Characteristics

IOL
(mA)

IOH
(mA)

VOL
Max (V)

VOH
Min (V)

http://www.xilinx.com/support/documentation/application_notes/xapp457.pdf
http://www.xilinx.com
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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 48 presents 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 VL and a High logic 
level of VH is applied to the Input under test. Some standards also require the application of a bias voltage to the VREF pins 
of a given bank to properly set the input-switching threshold. The measurement point of the Input signal (VM) is commonly 
located halfway between VL and VH.

The Output test setup is shown in Figure 35. A termination voltage VT is applied to the termination resistor RT, the other end 
of which is connected to the Output. For each standard, RT and VT generally take on the standard values recommended for 
minimizing signal reflections. If the standard does not ordinarily use terminations (e.g., LVCMOS, LVTTL), then RT is set to 
1MΩ to indicate an open connection, and VT is set to zero. The same measurement point (VM) that was used at the Input is 
also used at the Output.

X-Ref Target - Figure 35

Figure 35: Output Test Setup

Table  48: Test Methods for Timing Measurement at I/Os

Signal Standard
(IOSTANDARD)

Inputs Outputs Inputs and 
Outputs

VREF (V) VL (V) VH (V) RT (Ω) VT (V) VM (V) 

Single-Ended

GTL 0.8 VREF – 0.2 VREF + 0.2 25 1.2 VREF

GTL_DCI 50 1.2

GTLP 1.0 VREF – 0.2 VREF + 0.2 25 1.5 VREF

GTLP_DCI 50 1.5

HSLVDCI_15 0.9 VREF – 0.5 VREF + 0.5 1M 0 0.75

HSLVDCI_18 0.90

HSLVDCI_25 1.25

HSLVDCI_33 1.65

HSTL_I 0.75 VREF – 0.5 VREF + 0.5 50 0.75 VREF

HSTL_I_DCI

HSTL_III 0.90 VREF – 0.5 VREF + 0.5 50 1.5 VREF

HSTL_III_DCI

HSTL_I_18 0.90 VREF – 0.5 VREF + 0.5 50 0.9 VREF

HSTL_I_DCI_18

HSTL_II_18 0.90 VREF – 0.5 VREF + 0.5 50 0.9 VREF

HSTL_II_DCI_18

FPGA Output

VT (VREF)

RT (RREF)

VM (VMEAS)

CL (CREF)

ds099-3_07_012004

Notes: 
1. The names shown in parentheses are 

used in the IBIS file.

http://www.xilinx.com


Spartan-3 FPGA Family: Pinout Descriptions

DS099 (v3.0) October 29, 2012 www.xilinx.com
Product Specification 114

PRODUCT NOT RECOMMENDED FOR NEW DESIGNS

Table  72: Dual-Purpose Configuration Pins for Parallel (SelectMAP) Configuration Modes

Pin Name Direction Description

D0, 
D1, 
D2, 
D3

• Input during 
configuration

• Output during 
readback

Configuration Data Port (high nibble):
Collectively, the D0-D7 pins are the byte-wide configuration data port for the Parallel (SelectMAP) 
configuration modes. Configuration data is synchronized to the rising edge of CCLK clock signal.
The D0-D3 pins are the high nibble of the configuration data byte and located in Bank 4 and powered by 
VCCO_4.
The BitGen option Persist permits this pin to retain its configuration function in the User mode.

D4, 
D5, 
D6, 
D7

• Input during 
configuration

• Output during 
readback

Configuration Data Port (low nibble):
The D4-D7 pins are the low nibble of the configuration data byte. However, these signals are located in 
Bank 5 and powered by VCCO_5.
The BitGen option Persist permits this pin to retain its configuration function in the User mode.

CS_B Input Chip Select for Parallel Mode Configuration:
Assert this pin Low, together with RDWR_B to write a configuration data byte from the D0-D7 bus to the 
FPGA on a rising CCLK edge.
During Readback, assert this pin Low, along with RDWR_B High, to read a configuration data byte from 
the FPGA to the D0-D7 bus on a rising CCLK edge.
This signal is located in Bank 5 and powered by VCCO_5.
The BitGen option Persist permits this pin to retain its configuration function in the User mode.

RDWR_B Input Read/Write Control for Parallel Mode Configuration:
In Master and Slave Parallel modes, assert this pin Low together with CS_B to write a configuration data 
byte from the D0-D7 bus to the FPGA on a rising CCLK edge. Once asserted during configuration, 
RDWR_B must remain asserted until configuration is complete.
During Readback, assert this pin High with CS_B Low to read a configuration data byte from the FPGA 
to the D0-D7 bus on a rising CCLK edge.
This signal is located in Bank 5 and powered by VCCO_5.
The BitGen option Persist permits this pin to retain its configuration function in the User mode.

CS_B Function

0 FPGA selected. SelectMAP inputs are valid on the next rising edge of CCLK.

1 FPGA deselected. All SelectMAP inputs are ignored.

RDWR_B Function

0 If CS_B is Low, then load (write) configuration data to the FPGA.

1 This option is valid only if the Persist bitstream option is set to Yes. If CS_B is 
Low, then read configuration data from the FPGA.

http://www.xilinx.com
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0 VCCO_0 G9 VCCO

1 IO A11 I/O

1 IO B13 I/O

1 IO D10 I/O

1 IO/VREF_1 A12 VREF

1 IO_L01N_1/VRP_1 A16 DCI

1 IO_L01P_1/VRN_1 A17 DCI

1 IO_L10N_1/VREF_1 A15 VREF

1 IO_L10P_1 B15 I/O

1 IO_L15N_1 C14 I/O

1 IO_L15P_1 C15 I/O

1 IO_L16N_1 A14 I/O

1 IO_L16P_1 B14 I/O

1 IO_L24N_1 D14 I/O

1 IO_L24P_1 D13 I/O

1 IO_L27N_1 E13 I/O

1 IO_L27P_1 E12 I/O

1 IO_L28N_1 C12 I/O

1 IO_L28P_1 D12 I/O

1 IO_L29N_1 F11 I/O

1 IO_L29P_1 E11 I/O

1 IO_L30N_1 C11 I/O

1 IO_L30P_1 D11 I/O

1 IO_L31N_1/VREF_1 A10 VREF

1 IO_L31P_1 B10 I/O

1 IO_L32N_1/GCLK5 E10 GCLK

1 IO_L32P_1/GCLK4 F10 GCLK

1 VCCO_1 B11 VCCO

1 VCCO_1 C13 VCCO

1 VCCO_1 G10 VCCO

1 VCCO_1 G11 VCCO

2 IO J13 I/O

2 IO_L01N_2/VRP_2 C16 DCI

2 IO_L01P_2/VRN_2 C17 DCI

2 IO_L16N_2 B18 I/O

2 IO_L16P_2 C18 I/O

2 IO_L17N_2 D17 I/O

2 IO_L17P_2/VREF_2 D18 VREF

2 IO_L19N_2 D16 I/O

2 IO_L19P_2 E16 I/O

Table  98: FG320 Package Pinout (Cont’d)

Bank XC3S400, XC3S1000, XC3S1500 
Pin Name

FG320
Pin Number Type

http://www.xilinx.com
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User I/Os by Bank

Table 99 indicates how the available user-I/O pins are distributed between the eight I/O banks on the FG320 package.

N/A VCCINT N6 VCCINT

N/A VCCINT N7 VCCINT

VCCAUX CCLK T15 CONFIG

VCCAUX DONE R15 CONFIG

VCCAUX HSWAP_EN E6 CONFIG

VCCAUX M0 P5 CONFIG

VCCAUX M1 U3 CONFIG

VCCAUX M2 R4 CONFIG

VCCAUX PROG_B E5 CONFIG

VCCAUX TCK E14 JTAG

VCCAUX TDI D4 JTAG

VCCAUX TDO D15 JTAG

VCCAUX TMS B16 JTAG

Table  99: User I/Os Per Bank in FG320 Package

Package Edge I/O Bank Maximum 
I/O

Maximum 
LVDS Pairs

All Possible I/O Pins by Type

I/O DUAL DCI VREF GCLK

Top
0 26 11 19 0 2 3 2

1 26 11 19 0 2 3 2

Right
2 29 14 23 0 2 4 0

3 29 14 23 0 2 4 0

Bottom
4 27 11 13 6 2 4 2

5 26 11 13 6 2 3 2

Left
6 29 14 23 0 2 4 0

7 29 14 23 0 2 4 0

Table  98: FG320 Package Pinout (Cont’d)

Bank XC3S400, XC3S1000, XC3S1500 
Pin Name

FG320
Pin Number Type
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6 IO_L20N_6 IO_L20N_6 IO_L20N_6 IO_L20N_6 IO_L20N_6 V7 I/O

6 IO_L20P_6 IO_L20P_6 IO_L20P_6 IO_L20P_6 IO_L20P_6 U7 I/O

6 IO_L21N_6 IO_L21N_6 IO_L21N_6 IO_L21N_6 IO_L21N_6 V5 I/O

6 IO_L21P_6 IO_L21P_6 IO_L21P_6 IO_L21P_6 IO_L21P_6 V4 I/O

6 IO_L22N_6 IO_L22N_6 IO_L22N_6 IO_L22N_6 IO_L22N_6 V3 I/O

6 IO_L22P_6 IO_L22P_6 IO_L22P_6 IO_L22P_6 IO_L22P_6 V2 I/O

6 IO_L23N_6 IO_L23N_6 IO_L23N_6 IO_L23N_6 IO_L23N_6 U6 I/O

6 IO_L23P_6 IO_L23P_6 IO_L23P_6 IO_L23P_6 IO_L23P_6 U5 I/O

6 IO_L24N_6/VREF_6 IO_L24N_6/VREF_6 IO_L24N_6/VREF_6 IO_L24N_6/VREF_6 IO_L24N_6/VREF_6 U4 VREF

6 IO_L24P_6 IO_L24P_6 IO_L24P_6 IO_L24P_6 IO_L24P_6 U3 I/O

6 IO_L26N_6 IO_L26N_6 IO_L26N_6 IO_L26N_6 IO_L26N_6 U2 I/O

6 IO_L26P_6 IO_L26P_6 IO_L26P_6 IO_L26P_6 IO_L26P_6 U1 I/O

6 IO_L27N_6 IO_L27N_6 IO_L27N_6 IO_L27N_6 IO_L27N_6 T8 I/O

6 IO_L27P_6 IO_L27P_6 IO_L27P_6 IO_L27P_6 IO_L27P_6 T7 I/O

6 IO_L28N_6 IO_L28N_6 IO_L28N_6 IO_L28N_6 IO_L28N_6 T6 I/O

6 IO_L28P_6 IO_L28P_6 IO_L28P_6 IO_L28P_6 IO_L28P_6 T5 I/O

6 IO_L29N_6 IO_L29N_6 IO_L29N_6 IO_L29N_6 IO_L29N_6 T2 I/O

6 IO_L29P_6 IO_L29P_6 IO_L29P_6 IO_L29P_6 IO_L29P_6 T1 I/O

6 IO_L31N_6 IO_L31N_6 IO_L31N_6 IO_L31N_6 IO_L31N_6 R8 I/O

6 IO_L31P_6 IO_L31P_6 IO_L31P_6 IO_L31P_6 IO_L31P_6 R7 I/O

6 IO_L32N_6 IO_L32N_6 IO_L32N_6 IO_L32N_6 IO_L32N_6 R6 I/O

6 IO_L32P_6 IO_L32P_6 IO_L32P_6 IO_L32P_6 IO_L32P_6 R5 I/O

6 IO_L33N_6 IO_L33N_6 IO_L33N_6 IO_L33N_6 IO_L33N_6 T4 I/O

6 IO_L33P_6 IO_L33P_6 IO_L33P_6 IO_L33P_6 IO_L33P_6 R3 I/O

6 IO_L34N_6/VREF_6 IO_L34N_6/VREF_6 IO_L34N_6/VREF_6 IO_L34N_6/VREF_6 IO_L34N_6/VREF_6 R2 VREF

6 IO_L34P_6 IO_L34P_6 IO_L34P_6 IO_L34P_6 IO_L34P_6 R1 I/O

6 IO_L35N_6 IO_L35N_6 IO_L35N_6 IO_L35N_6 IO_L35N_6 P8 I/O

6 IO_L35P_6 IO_L35P_6 IO_L35P_6 IO_L35P_6 IO_L35P_6 P7 I/O

6 IO_L38N_6 IO_L38N_6 IO_L38N_6 IO_L38N_6 IO_L38N_6 P6 I/O

6 IO_L38P_6 IO_L38P_6 IO_L38P_6 IO_L38P_6 IO_L38P_6 P5 I/O

6 IO_L39N_6 IO_L39N_6 IO_L39N_6 IO_L39N_6 IO_L39N_6 P4 I/O

6 IO_L39P_6 IO_L39P_6 IO_L39P_6 IO_L39P_6 IO_L39P_6 P3 I/O

6 IO_L40N_6 IO_L40N_6 IO_L40N_6 IO_L40N_6 IO_L40N_6 P2 I/O

6 IO_L40P_6/VREF_6 IO_L40P_6/VREF_6 IO_L40P_6/VREF_6 IO_L40P_6/VREF_6 IO_L40P_6/VREF_6 P1 VREF

6 VCCO_6 VCCO_6 VCCO_6 VCCO_6 VCCO_6 P9 VCCO

6 VCCO_6 VCCO_6 VCCO_6 VCCO_6 VCCO_6 P10 VCCO

6 VCCO_6 VCCO_6 VCCO_6 VCCO_6 VCCO_6 R9 VCCO

6 VCCO_6 VCCO_6 VCCO_6 VCCO_6 VCCO_6 T3 VCCO

6 VCCO_6 VCCO_6 VCCO_6 VCCO_6 VCCO_6 T9 VCCO

6 VCCO_6 VCCO_6 VCCO_6 VCCO_6 VCCO_6 U8 VCCO

6 VCCO_6 VCCO_6 VCCO_6 VCCO_6 VCCO_6 V8 VCCO

6 VCCO_6 VCCO_6 VCCO_6 VCCO_6 VCCO_6 Y3 VCCO

7 IO_L01N_7/VRP_7 IO_L01N_7/VRP_7 IO_L01N_7/VRP_7 IO_L01N_7/VRP_7 IO_L01N_7/VRP_7 F5 DCI

Table  103: FG676 Package Pinout (Cont’d)

Bank XC3S1000
Pin Name

XC3S1500
Pin Name

XC3S2000
Pin Name

XC3S4000
Pin Name

XC3S5000
Pin Name

FG676 Pin 
Number Type
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2 IO_L04N_2 IO_L04N_2 E29 I/O

2 IO_L04P_2 IO_L04P_2 E30 I/O

2 IO_L05N_2 IO_L05N_2 F28 I/O

2 IO_L05P_2 IO_L05P_2 F29 I/O

2 IO_L06N_2 IO_L06N_2 G27 I/O

2 IO_L06P_2 IO_L06P_2 G28 I/O

2 IO_L07N_2 IO_L07N_2 G29 I/O

2 IO_L07P_2 IO_L07P_2 G30 I/O

2 IO_L08N_2 IO_L08N_2 G25 I/O

2 IO_L08P_2 IO_L08P_2 H24 I/O

2 IO_L09N_2/VREF_2 IO_L09N_2/VREF_2 H25 VREF

2 IO_L09P_2 IO_L09P_2 H26 I/O

2 IO_L10N_2 IO_L10N_2 H27 I/O

2 IO_L10P_2 IO_L10P_2 H28 I/O

2 IO_L12N_2 IO_L12N_2 H29 I/O

2 IO_L12P_2 IO_L12P_2 H30 I/O

2 IO_L13N_2 IO_L13N_2 J26 I/O

2 IO_L13P_2/VREF_2 IO_L13P_2/VREF_2 J27 VREF

2 IO_L14N_2 IO_L14N_2 J29 I/O

2 IO_L14P_2 IO_L14P_2 J30 I/O

2 IO_L15N_2 IO_L15N_2 J23 I/O

2 IO_L15P_2 IO_L15P_2 K22 I/O

2 IO_L16N_2 IO_L16N_2 K24 I/O

2 IO_L16P_2 IO_L16P_2 K25 I/O

2 IO_L19N_2 IO_L19N_2 L25 I/O

2 IO_L19P_2 IO_L19P_2 L26 I/O

2 IO_L20N_2 IO_L20N_2 L27 I/O

2 IO_L20P_2 IO_L20P_2 L28 I/O

2 IO_L21N_2 IO_L21N_2 L29 I/O

2 IO_L21P_2 IO_L21P_2 L30 I/O

2 IO_L22N_2 IO_L22N_2 M22 I/O

2 IO_L22P_2 IO_L22P_2 M23 I/O

2 IO_L23N_2/VREF_2 IO_L23N_2/VREF_2 M24 VREF

2 IO_L23P_2 IO_L23P_2 M25 I/O

2 IO_L24N_2 IO_L24N_2 M27 I/O

2 IO_L24P_2 IO_L24P_2 M28 I/O

2 IO_L26N_2 IO_L26N_2 M21 I/O

2 IO_L26P_2 IO_L26P_2 N21 I/O

2 IO_L27N_2 IO_L27N_2 N22 I/O

2 IO_L27P_2 IO_L27P_2 N23 I/O

Table  107: FG900 Package Pinout (Cont’d)

Bank XC3S2000
Pin Name

XC3S4000, XC3S5000 
Pin Name

FG900 Pin 
Number Type
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2 IO_L28N_2 IO_L28N_2 M26 I/O

2 IO_L28P_2 IO_L28P_2 N25 I/O

2 IO_L29N_2 IO_L29N_2 N26 I/O

2 IO_L29P_2 IO_L29P_2 N27 I/O

2 IO_L31N_2 IO_L31N_2 N29 I/O

2 IO_L31P_2 IO_L31P_2 N30 I/O

2 IO_L32N_2 IO_L32N_2 P21 I/O

2 IO_L32P_2 IO_L32P_2 P22 I/O

2 IO_L33N_2 IO_L33N_2 P24 I/O

2 IO_L33P_2 IO_L33P_2 P25 I/O

2 IO_L34N_2/VREF_2 IO_L34N_2/VREF_2 P28 VREF

2 IO_L34P_2 IO_L34P_2 P29 I/O

2 IO_L35N_2 IO_L35N_2 R21 I/O

2 IO_L35P_2 IO_L35P_2 R22 I/O

2 IO_L37N_2 IO_L37N_2 R23 I/O

2 IO_L37P_2 IO_L37P_2 R24 I/O

2 IO_L38N_2 IO_L38N_2 R25 I/O

2 IO_L38P_2 IO_L38P_2 R26 I/O

2 IO_L39N_2 IO_L39N_2 R27 I/O

2 IO_L39P_2 IO_L39P_2 R28 I/O

2 IO_L40N_2 IO_L40N_2 R29 I/O

2 IO_L40P_2/VREF_2 IO_L40P_2/VREF_2 R30 VREF

2 N.C. () IO_L41N_2 E27 I/O

2 N.C. () IO_L41P_2 F26 I/O

2 N.C. () IO_L45N_2 K28 I/O

2 N.C. () IO_L45P_2 K29 I/O

2 N.C. () IO_L46N_2 K21 I/O

2 N.C. () IO_L46P_2 L21 I/O

2 N.C. () IO_L47N_2 L23 I/O

2 N.C. () IO_L47P_2 L24 I/O

2 N.C. () IO_L50N_2 M29 I/O

2 N.C. () IO_L50P_2 M30 I/O

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 J24 VCCO

2 VCCO_2 VCCO_2 N24 VCCO

2 VCCO_2 VCCO_2 G26 VCCO

2 VCCO_2 VCCO_2 E28 VCCO

Table  107: FG900 Package Pinout (Cont’d)

Bank XC3S2000
Pin Name

XC3S4000, XC3S5000 
Pin Name

FG900 Pin 
Number Type
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3 N.C. () IO_L50P_3 V26 I/O

3 VCCO_3 VCCO_3 U20 VCCO

3 VCCO_3 VCCO_3 V20 VCCO

3 VCCO_3 VCCO_3 W20 VCCO

3 VCCO_3 VCCO_3 Y22 VCCO

3 VCCO_3 VCCO_3 V24 VCCO

3 VCCO_3 VCCO_3 AB24 VCCO

3 VCCO_3 VCCO_3 AD26 VCCO

3 VCCO_3 VCCO_3 V28 VCCO

3 VCCO_3 VCCO_3 AB28 VCCO

3 VCCO_3 VCCO_3 AF28 VCCO

4 IO IO AA16 I/O

4 IO IO AG18 I/O

4 IO IO AA18 I/O

4 IO IO AE22 I/O

4 IO IO AD23 I/O

4 IO IO AH27 I/O

4 IO/VREF_4 IO/VREF_4 AF16 VREF

4 IO/VREF_4 IO/VREF_4 AK28 VREF

4 IO_L01N_4/VRP_4 IO_L01N_4/VRP_4 AJ27 DCI

4 IO_L01P_4/VRN_4 IO_L01P_4/VRN_4 AK27 DCI

4 IO_L02N_4 IO_L02N_4 AJ26 I/O

4 IO_L02P_4 IO_L02P_4 AK26 I/O

4 IO_L03N_4 IO_L03N_4 AG26 I/O

4 IO_L03P_4 IO_L03P_4 AF25 I/O

4 IO_L04N_4 IO_L04N_4 AD24 I/O

4 IO_L04P_4 IO_L04P_4 AC23 I/O

4 IO_L05N_4 IO_L05N_4 AE23 I/O

4 IO_L05P_4 IO_L05P_4 AF23 I/O

4 IO_L06N_4/VREF_4 IO_L06N_4/VREF_4 AG23 VREF

4 IO_L06P_4 IO_L06P_4 AH23 I/O

4 IO_L07N_4 IO_L07N_4 AJ23 I/O

4 IO_L07P_4 IO_L07P_4 AK23 I/O

4 IO_L08N_4 IO_L08N_4 AB22 I/O

4 IO_L08P_4 IO_L08P_4 AC22 I/O

4 IO_L09N_4 IO_L09N_4 AF22 I/O

4 IO_L09P_4 IO_L09P_4 AG22 I/O

4 IO_L10N_4 IO_L10N_4 AJ22 I/O

4 IO_L10P_4 IO_L10P_4 AK22 I/O

4 IO_L11N_4 IO_L11N_4 AD21 I/O

Table  107: FG900 Package Pinout (Cont’d)

Bank XC3S2000
Pin Name

XC3S4000, XC3S5000 
Pin Name

FG900 Pin 
Number Type
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N/A VCCINT VCCINT V12 VCCINT

N/A VCCINT VCCINT W12 VCCINT

N/A VCCINT VCCINT M13 VCCINT

N/A VCCINT VCCINT W13 VCCINT

N/A VCCINT VCCINT M14 VCCINT

N/A VCCINT VCCINT W14 VCCINT

N/A VCCINT VCCINT L15 VCCINT

N/A VCCINT VCCINT Y15 VCCINT

N/A VCCINT VCCINT L16 VCCINT

N/A VCCINT VCCINT Y16 VCCINT

N/A VCCINT VCCINT M17 VCCINT

N/A VCCINT VCCINT W17 VCCINT

N/A VCCINT VCCINT M18 VCCINT

N/A VCCINT VCCINT W18 VCCINT

N/A VCCINT VCCINT M19 VCCINT

N/A VCCINT VCCINT N19 VCCINT

N/A VCCINT VCCINT P19 VCCINT

N/A VCCINT VCCINT U19 VCCINT

N/A VCCINT VCCINT V19 VCCINT

N/A VCCINT VCCINT W19 VCCINT

N/A VCCINT VCCINT L20 VCCINT

N/A VCCINT VCCINT R20 VCCINT

N/A VCCINT VCCINT T20 VCCINT

N/A VCCINT VCCINT Y20 VCCINT

VCCAUX CCLK CCLK AH28 CONFIG

VCCAUX DONE DONE AJ28 CONFIG

VCCAUX HSWAP_EN HSWAP_EN A3 CONFIG

VCCAUX M0 M0 AJ3 CONFIG

VCCAUX M1 M1 AH3 CONFIG

VCCAUX M2 M2 AK3 CONFIG

VCCAUX PROG_B PROG_B B3 CONFIG

VCCAUX TCK TCK B28 JTAG

VCCAUX TDI TDI C3 JTAG

VCCAUX TDO TDO C28 JTAG

VCCAUX TMS TMS A28 JTAG

Table  107: FG900 Package Pinout (Cont’d)

Bank XC3S2000
Pin Name

XC3S4000, XC3S5000 
Pin Name

FG900 Pin 
Number Type
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0 VCCO_0 VCCO_0 F13 VCCO

0 VCCO_0 VCCO_0 G8 VCCO

0 VCCO_0 VCCO_0 H11 VCCO

0 VCCO_0 VCCO_0 H15 VCCO

0 VCCO_0 VCCO_0 M13 VCCO

0 VCCO_0 VCCO_0 M14 VCCO

0 VCCO_0 VCCO_0 M15 VCCO

0 VCCO_0 VCCO_0 M16 VCCO

1 IO IO B26 I/O

1 IO IO A18 I/O

1 IO IO C23 I/O

1 IO IO E21 I/O

1 IO IO E25 I/O

1 IO IO F18 I/O

1 IO IO F27 I/O

1 IO IO F29 I/O

1 IO IO H23 I/O

1 IO IO H26 I/O

1 N.C. () IO J26 I/O

1 IO IO K19 I/O

1 IO IO L19 I/O

1 IO IO L20 I/O

1 IO IO L21 I/O

1 N.C. () IO L23 I/O

1 IO IO L24 I/O

1 IO/VREF_1 IO/VREF_1 D30 VREF

1 IO/VREF_1 IO/VREF_1 K21 VREF

1 IO/VREF_1 IO/VREF_1 L18 VREF

1 IO_L01N_1/VRP_1 IO_L01N_1/VRP_1 A32 DCI

1 IO_L01P_1/VRN_1 IO_L01P_1/VRN_1 B32 DCI

1 IO_L02N_1 IO_L02N_1 A31 I/O

1 IO_L02P_1 IO_L02P_1 B31 I/O

1 IO_L03N_1 IO_L03N_1 B30 I/O

1 IO_L03P_1 IO_L03P_1 C30 I/O

1 IO_L04N_1 IO_L04N_1 C29 I/O

1 IO_L04P_1 IO_L04P_1 D29 I/O

1 IO_L05N_1 IO_L05N_1 A29 I/O

1 IO_L05P_1 IO_L05P_1 B29 I/O

1 IO_L06N_1/VREF_1 IO_L06N_1/VREF_1 E28 VREF

1 IO_L06P_1 IO_L06P_1 F28 I/O

Table  110: FG1156 Package Pinout (Cont’d)

Bank XC3S4000
Pin Name

XC3S5000
Pin Name

FG1156
Pin Number Type
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2 IO_L19N_2 IO_L19N_2 M29 I/O

2 IO_L19P_2 IO_L19P_2 M30 I/O

2 IO_L20N_2 IO_L20N_2 M31 I/O

2 IO_L20P_2 IO_L20P_2 M32 I/O

2 IO_L21N_2 IO_L21N_2 M26 I/O

2 IO_L21P_2 IO_L21P_2 N25 I/O

2 IO_L22N_2 IO_L22N_2 N27 I/O

2 IO_L22P_2 IO_L22P_2 N28 I/O

2 IO_L23N_2/VREF_2 IO_L23N_2VREF_2 N31 VREF

2 IO_L23P_2 IO_L23P_2 N32 I/O

2 IO_L24N_2 IO_L24N_2 N24 I/O

2 IO_L24P_2 IO_L24P_2 P24 I/O

2 IO_L26N_2 IO_L26N_2 P29 I/O

2 IO_L26P_2 IO_L26P_2 P30 I/O

2 IO_L27N_2 IO_L27N_2 P31 I/O

2 IO_L27P_2 IO_L27P_2 P32 I/O

2 IO_L28N_2 IO_L28N_2 P33 I/O

2 IO_L28P_2 IO_L28P_2 P34 I/O

2 IO_L29N_2 IO_L29N_2 R24 I/O

2 IO_L29P_2 IO_L29P_2 R25 I/O

2 IO_L30N_2 IO_L30N_2 R28 I/O

2 IO_L30P_2 IO_L30P_2 R29 I/O

2 IO_L31N_2 IO_L31N_2 R31 I/O

2 IO_L31P_2 IO_L31P_2 R32 I/O

2 IO_L32N_2 IO_L32N_2 R33 I/O

2 IO_L32P_2 IO_L32P_2 R34 I/O

2 IO_L33N_2 IO_L33N_2 R26 I/O

2 IO_L33P_2 IO_L33P_2 T25 I/O

2 IO_L34N_2/VREF_2 IO_L34N_2/VREF_2 T28 VREF

2 IO_L34P_2 IO_L34P_2 T29 I/O

2 IO_L35N_2 IO_L35N_2 T32 I/O

2 IO_L35P_2 IO_L35P_2 T33 I/O

2 IO_L37N_2 IO_L37N_2 U27 I/O

2 IO_L37P_2 IO_L37P_2 U28 I/O

2 IO_L38N_2 IO_L38N_2 U29 I/O

2 IO_L38P_2 IO_L38P_2 U30 I/O

2 IO_L39N_2 IO_L39N_2 U31 I/O

2 IO_L39P_2 IO_L39P_2 U32 I/O

2 IO_L40N_2 IO_L40N_2 U33 I/O

2 IO_L40P_2/VREF_2 IO_L40P_2/VREF_2 U34 VREF

Table  110: FG1156 Package Pinout (Cont’d)

Bank XC3S4000
Pin Name

XC3S5000
Pin Name

FG1156
Pin Number Type
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3 IO_L24P_3 IO_L24P_3 AC26 I/O

3 IO_L26N_3 IO_L26N_3 AA28 I/O

3 IO_L26P_3 IO_L26P_3 AA27 I/O

3 IO_L27N_3 IO_L27N_3 AA30 I/O

3 IO_L27P_3 IO_L27P_3 AA29 I/O

3 IO_L28N_3 IO_L28N_3 AA32 I/O

3 IO_L28P_3 IO_L28P_3 AA31 I/O

3 IO_L29N_3 IO_L29N_3 AA34 I/O

3 IO_L29P_3 IO_L29P_3 AA33 I/O

3 IO_L30N_3 IO_L30N_3 Y29 I/O

3 IO_L30P_3 IO_L30P_3 Y28 I/O

3 IO_L31N_3 IO_L31N_3 Y32 I/O

3 IO_L31P_3 IO_L31P_3 Y31 I/O

3 IO_L32N_3 IO_L32N_3 Y34 I/O

3 IO_L32P_3 IO_L32P_3 Y33 I/O

3 IO_L33N_3 IO_L33N_3 W25 I/O

3 IO_L33P_3 IO_L33P_3 Y26 I/O

3 IO_L34N_3 IO_L34N_3 W29 I/O

3 IO_L34P_3/VREF_3 IO_L34P_3/VREF_3 W28 VREF

3 IO_L35N_3 IO_L35N_3 W33 I/O

3 IO_L35P_3 IO_L35P_3 W32 I/O

3 IO_L37N_3 IO_L37N_3 V28 I/O

3 IO_L37P_3 IO_L37P_3 V27 I/O

3 IO_L38N_3 IO_L38N_3 V30 I/O

3 IO_L38P_3 IO_L38P_3 V29 I/O

3 IO_L39N_3 IO_L39N_3 V32 I/O

3 IO_L39P_3 IO_L39P_3 V31 I/O

3 IO_L40N_3/VREF_3 IO_L40N_3/VREF_3 V34 VREF

3 IO_L40P_3 IO_L40P_3 V33 I/O

3 N.C. () IO_L41N_3 AH32 I/O

3 N.C. () IO_L41P_3 AH31 I/O

3 N.C. () IO_L44N_3 AD29 I/O

3 N.C. () IO_L44P_3 AD28 I/O

3 IO_L45N_3 IO_L45N_3 AC34 I/O

3 IO_L45P_3 IO_L45P_3 AC33 I/O

3 IO_L46N_3 IO_L46N_3 AB28 I/O

3 IO_L46P_3 IO_L46P_3 AB27 I/O

3 IO_L47N_3 IO_L47N_3 AB32 I/O

3 IO_L47P_3 IO_L47P_3 AB31 I/O

3 IO_L48N_3 IO_L48N_3 AA24 I/O

Table  110: FG1156 Package Pinout (Cont’d)

Bank XC3S4000
Pin Name

XC3S5000
Pin Name

FG1156
Pin Number Type
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7 IO_L45P_7 IO_L45P_7 M2 I/O

7 IO_L46N_7 IO_L46N_7 N7 I/O

7 IO_L46P_7 IO_L46P_7 N8 I/O

7 N.C. () IO_L47N_7 P9 I/O

7 N.C. () IO_L47P_7 P10 I/O

7 IO_L49N_7 IO_L49N_7 P1 I/O

7 IO_L49P_7 IO_L49P_7 P2 I/O

7 IO_L50N_7 IO_L50N_7 R10 I/O

7 IO_L50P_7 IO_L50P_7 R11 I/O

7 N.C. () IO_L51N_7 U11 I/O

7 N.C. () IO_L51P_7 T11 I/O

7 VCCO_7 VCCO_7 D3 VCCO

7 VCCO_7 VCCO_7 H3 VCCO

7 VCCO_7 VCCO_7 H7 VCCO

7 VCCO_7 VCCO_7 L4 VCCO

7 VCCO_7 VCCO_7 L8 VCCO

7 VCCO_7 VCCO_7 N12 VCCO

7 VCCO_7 VCCO_7 N2 VCCO

7 VCCO_7 VCCO_7 N6 VCCO

7 VCCO_7 VCCO_7 P12 VCCO

7 VCCO_7 VCCO_7 R12 VCCO

7 VCCO_7 VCCO_7 R8 VCCO

7 VCCO_7 VCCO_7 T12 VCCO

7 VCCO_7 VCCO_7 T4 VCCO

N/A GND GND A1 GND

N/A GND GND A13 GND

N/A GND GND A16 GND

N/A GND GND A19 GND

N/A GND GND A2 GND

N/A GND GND A22 GND

N/A GND GND A26 GND

N/A GND GND A30 GND

N/A GND GND A33 GND

N/A GND GND A34 GND

N/A GND GND A5 GND

N/A GND GND A9 GND

N/A GND GND AA14 GND

N/A GND GND AA15 GND

N/A GND GND AA16 GND

N/A GND GND AA17 GND

Table  110: FG1156 Package Pinout (Cont’d)

Bank XC3S4000
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XC3S5000
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N/A GND GND AA18 GND

N/A GND GND AA19 GND

N/A GND GND AA20 GND

N/A GND GND AA21 GND

N/A GND GND AB1 GND

N/A GND GND AB17 GND

N/A GND GND AB18 GND

N/A GND GND AB26 GND

N/A GND GND AB30 GND

N/A GND GND AB34 GND

N/A GND GND AB5 GND

N/A GND GND AB9 GND

N/A GND GND AD3 GND

N/A GND GND AD32 GND

N/A GND GND AE10 GND

N/A GND GND AE25 GND

N/A GND GND AF1 GND

N/A GND GND AF13 GND

N/A GND GND AF16 GND

N/A GND GND AF19 GND

N/A GND GND AF22 GND

N/A GND GND AF30 GND

N/A GND GND AF34 GND

N/A GND GND AF5 GND

N/A GND GND AH28 GND

N/A GND GND AH7 GND

N/A GND GND AK1 GND

N/A GND GND AK13 GND

N/A GND GND AK16 GND

N/A GND GND AK19 GND

N/A GND GND AK22 GND

N/A GND GND AK26 GND

N/A GND GND AK30 GND

N/A GND GND AK34 GND

N/A GND GND AK5 GND

N/A GND GND AK9 GND

N/A GND GND AM11 GND

N/A GND GND AM24 GND

N/A GND GND AM3 GND

N/A GND GND AM32 GND

Table  110: FG1156 Package Pinout (Cont’d)

Bank XC3S4000
Pin Name

XC3S5000
Pin Name

FG1156
Pin Number Type
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N/A GND GND Y14 GND

N/A GND GND Y15 GND

N/A GND GND Y16 GND

N/A GND GND Y17 GND

N/A GND GND Y18 GND

N/A GND GND Y19 GND

N/A GND GND Y20 GND

N/A GND GND Y21 GND

N/A N.C. () N.C. () AK31 N.C.

N/A VCCAUX VCCAUX AD30 VCCAUX

N/A VCCAUX VCCAUX AD5 VCCAUX

N/A VCCAUX VCCAUX AG16 VCCAUX

N/A VCCAUX VCCAUX AG19 VCCAUX

N/A VCCAUX VCCAUX AJ30 VCCAUX

N/A VCCAUX VCCAUX AJ5 VCCAUX

N/A VCCAUX VCCAUX AK11 VCCAUX

N/A VCCAUX VCCAUX AK15 VCCAUX

N/A VCCAUX VCCAUX AK20 VCCAUX

N/A VCCAUX VCCAUX AK24 VCCAUX

N/A VCCAUX VCCAUX AK29 VCCAUX

N/A VCCAUX VCCAUX AK6 VCCAUX

N/A VCCAUX VCCAUX E11 VCCAUX

N/A VCCAUX VCCAUX E15 VCCAUX

N/A VCCAUX VCCAUX E20 VCCAUX

N/A VCCAUX VCCAUX E24 VCCAUX

N/A VCCAUX VCCAUX E29 VCCAUX

N/A VCCAUX VCCAUX E6 VCCAUX

N/A VCCAUX VCCAUX F30 VCCAUX

N/A VCCAUX VCCAUX F5 VCCAUX

N/A VCCAUX VCCAUX H16 VCCAUX

N/A VCCAUX VCCAUX H19 VCCAUX

N/A VCCAUX VCCAUX L30 VCCAUX

N/A VCCAUX VCCAUX L5 VCCAUX

N/A VCCAUX VCCAUX R30 VCCAUX

N/A VCCAUX VCCAUX R5 VCCAUX

N/A VCCAUX VCCAUX T27 VCCAUX

N/A VCCAUX VCCAUX T8 VCCAUX

N/A VCCAUX VCCAUX W27 VCCAUX

N/A VCCAUX VCCAUX W8 VCCAUX

N/A VCCAUX VCCAUX Y30 VCCAUX

Table  110: FG1156 Package Pinout (Cont’d)

Bank XC3S4000
Pin Name

XC3S5000
Pin Name

FG1156
Pin Number Type
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FG1156 Footprint

Top Left Corner of FG1156 
Package (Top View)

XC3S4000
(712 max. user I/O)

621 I/O: Unrestricted, 
general-purpose user I/O 55 VREF: User I/O or input voltage 

reference for bank 73 N.C.: Unconnected pins for 
XC3S4000 ()

XC3S5000
(784 max. user I/O)

692 I/O: Unrestricted, 
general-purpose user I/O 56 VREF: User I/O or input voltage 

reference for bank 1 N.C.: Unconnected pins for 
XC3S5000 ()

X-Ref Target - Figure 57

Figure 57: FG1156 Package Footprint (Top View)
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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/O counts for the VQ100 package. Also added 
final differential I/O 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 1.1.1 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 1.2.1 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 
XC3S4000 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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