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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.

Details

Product Status Active

Number of LABs/CLBs 8320

Number of Logic Elements/Cells 74880

Total RAM Bits 1916928

Number of I/O 633

Number of Gates 5000000

Voltage - Supply 1.14V ~ 1.26V

Mounting Type Surface Mount

Operating Temperature -40°C ~ 100°C (TJ)

Package / Case 900-BBGA

Supplier Device Package 900-FBGA (31x31)

Purchase URL https://www.e-xfl.com/product-detail/xilinx/xc3s5000-4fgg900i

Email: info@E-XFL.COM Address: Room A, 16/F, Full Win Commercial Centre, 573 Nathan Road, Mongkok, Hong Kong

https://www.e-xfl.com/product/pdf/xc3s5000-4fgg900i-4486248
https://www.e-xfl.com
https://www.e-xfl.com/product/filter/embedded-fpgas-field-programmable-gate-array


Spartan-3 FPGA Family: Functional Description

DS099 (v3.0) October 29, 2012 www.xilinx.com
Product Specification 27

PRODUCT NOT RECOMMENDED FOR NEW DESIGNS

X-Ref Target - Figure 14

Figure 14: Block RAM Primitives

Table  13: Block RAM Port Signals

Signal 
Description

Port A 
Signal Name

Port B 
Signal Name Direction Function

Address Bus ADDRA ADDRB Input The Address Bus selects a memory location for read or write 
operations. The width (w) of the port’s associated data path determines 
the number of available address lines (r). 
Whenever a port is enabled (ENA or ENB = High), address transitions 
must meet the data sheet setup and hold times with respect to the port 
clock (CLKA or CLKB). This requirement must be met, even if the RAM 
read output is of no interest.

Data Input Bus DIA DIB Input Data at the DI input bus is written to the addressed memory location 
addressed on an enabled active CLK edge. 
It is possible to configure a port’s total data path width (w) to be 1, 2, 4, 
9, 18, or 36 bits. This selection applies to both the DI and DO paths of 
a given port. Each port is independent. For a port assigned a width (w), 
the number of addressable locations is 16,384/(w-p) where "p" is the 
number of parity bits. Each memory location has a width of "w" 
(including parity bits). See the DIP signal description for more 
information of parity.

Parity Data 
Input(s)

DIPA DIPB Input Parity inputs represent additional bits included in the data input path to 
support error detection. The number of parity bits "p" included in the DI 
(same as for the DO bus) depends on a port’s total data path width (w). 
See Table 14.
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Notes: 
1. wA and wB are integers representing the total data path width (i.e., data bits plus parity bits) at ports A and B, respectively.
2. pA and pB are integers that indicate the number of data path lines serving as parity bits.
3. rA and rB are integers representing the address bus width at ports A and B, respectively.
4. The control signals CLK, WE, EN, and SSR on both ports have the option of inverted polarity.

http://www.xilinx.com
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(e.g. all configuration pins taken together) when operating in the User mode. This is accomplished by setting the Persist 
option to Yes.

Multiple FPGAs can be configured using the Slave Parallel mode and can be made to start-up simultaneously. Figure 27 
shows the device connections. To configure multiple devices in this way, wire the individual CCLK, Data, RDWR_B, and 
BUSY pins of all the devices in parallel. The individual devices are loaded separately by deasserting the CS_B pin of each 
device in turn and writing the appropriate data.

X-Ref Target - Figure 27

Figure 27: Connection Diagram for Slave Parallel Configuration
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Notes: 
1. There are two ways to use the DONE line. First, one may set the BitGen option DriveDone to "Yes" only for the last FPGA to be 

configured in the chain shown above (or for the single FPGA as may be the case). This enables the DONE pin to drive High; thus, 
no pull-up resistor is necessary. DriveDone is set to "No" for the remaining FPGAs in the chain. Second, DriveDone can be set to 
"No" for all FPGAs. Then all DONE lines are open-drain and require the pull-up resistor shown in grey. In most cases, a value 
between 3.3KΩ to 4.7KΩ is sufficient. However, when using DONE synchronously with a long chain of FPGAs, cumulative 
capacitance may necessitate lower resistor values (e.g. down to 330Ω) in order to ensure a rise time within one clock cycle.

2. If the FPGAs use different configuration data files, configure them in sequence by first asserting the CS_B of one FPGA then 
asserting the CS_B of the other FPGA.

3. For information on how to program the FPGA using 3.3V signals and power, see 3.3V-Tolerant Configuration Interface.

http://www.xilinx.com
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Table  41: System-Synchronous Pin-to-Pin Setup and Hold Times for the IOB Input Path

Symbol Description Conditions Device

Speed Grade

Units-5 -4

Min Min

Setup Times

TPSDCM When writing to the Input 
Flip-Flop (IFF), the time from the 
setup of data at the Input pin to 
the active transition at a Global 
Clock pin. The DCM is in use. No 
Input Delay is programmed.

LVCMOS25(2),
IOBDELAY = NONE, 
with DCM(4)

XC3S50 2.37 2.71 ns

XC3S200 2.13 2.35 ns

XC3S400 2.15 2.36 ns

XC3S1000 2.58 2.95 ns

XC3S1500 2.55 2.91 ns

XC3S2000 2.59 2.96 ns

XC3S4000 2.76 3.15 ns

XC3S5000 2.69 3.08 ns

TPSFD When writing to IFF, the time from 
the setup of data at the Input pin 
to an active transition at the 
Global Clock pin. The DCM is not 
in use. The Input Delay is 
programmed.

LVCMOS25(2), 
IOBDELAY = IFD, 
without DCM

XC3S50 3.00 3.46 ns

XC3S200 2.63 3.02 ns

XC3S400 2.50 2.87 ns

XC3S1000 3.50 4.03 ns

XC3S1500 3.78 4.35 ns

XC3S2000 4.98 5.73 ns

XC3S4000 5.25 6.05 ns

XC3S5000 5.37 6.18 ns

Hold Times

TPHDCM When writing to IFF, the time from 
the active transition at the Global 
Clock pin to the point when data 
must be held at the Input pin. The 
DCM is in use. No Input Delay is 
programmed.

LVCMOS25(3), 
IOBDELAY = NONE, 
with DCM(4)

XC3S50 –0.45 –0.40 ns

XC3S200 –0.12 –0.05 ns

XC3S400 –0.12 –0.05 ns

XC3S1000 –0.43 –0.38 ns

XC3S1500 –0.45 –0.40 ns

XC3S2000 –0.47 –0.42 ns

XC3S4000 –0.61 –0.56 ns

XC3S5000 –0.62 –0.57 ns

http://www.xilinx.com
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LVDCI_15 6 6 6 6 14

LVDCI_DV2_15 6 6 6 6 14

HSLVDCI_15 6 6 6 6 14

LVCMOS18 Slow 2 19 13 13 29 64

4 13 8 8 19 34

6 8 8 8 9 22

8 7 7 7 9 18

12 5 5 5 5 13

16 5 5 5 5 10

Fast 2 13 13 13 19 36

4 8 8 8 13 21

6 8 8 8 8 13

8 7 7 7 7 10

12 5 5 5 5 9

16 5 5 5 5 6

LVDCI_18 7 7 7 7 10

LVDCI_DV2_18 7 7 7 7 10

HSLVDCI_18 7 7 7 7 10

LVCMOS25 Slow 2 28 16 12 42 76

4 13 10 10 19 46

6 13 8 8 19 33

8 7 7 7 9 24

12 6 6 6 9 18

16 6 6 6 6 11

24 5 5 5 5 7

Fast 2 17 12 12 26 42

4 10 10 10 13 20

6 8 8 8 13 15

8 7 7 7 7 13

12 6 6 6 6 11

16 6 6 6 6 8

24 5 5 5 5 5

LVDCI_25 7 7 7 7 11

LVDCI_DV2_25 7 7 7 7 11

HSLVDCI_25 7 7 7 7 11

Table  50: Recommended Number of Simultaneously Switching Outputs per VCCO /GND Pair (Cont’d)

Signal Standard
(IOSTANDARD)

Package

VQ100 TQ144 PQ208 CP132 FT256, FG320, FG456, 
FG676, FG900, FG1156

http://www.xilinx.com
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IO_Lxxy_#/
D5

D5 (I/O) D5 (I/O) Persist UnusedPin

IO_Lxxy_#/
D6

D6 (I/O) D6 (I/O) Persist UnusedPin

IO_Lxxy_#/
D7

D7 (I/O) D7 (I/O) Persist UnusedPin

IO_Lxxy_#/
CS_B

CS_B (I) CS_B (I) Persist UnusedPin

IO_Lxxy_#/
RDWR_B

RDWR_B (I) RDWR_B (I) Persist UnusedPin

IO_Lxxy_#/
BUSY/DOUT

DOUT (O) DOUT (O) BUSY (O) BUSY (O) Persist UnusedPin

DUAL: Dual-purpose configuration pins (INIT_B has a pull-up resistor to VCCO_4 or VCCO_BOTTOM always active during 
configuration, regardless of HSWAP_EN pin)

IO_Lxxy_#/
INIT_B

INIT_B (I/OD) INIT_B (I/OD) INIT_B (I/OD) INIT_B (I/OD) UnusedPin

DCI: Digitally Controlled Impedance reference resistor input pins

IO_Lxxy_#/
VRN_#

UnusedPin

IO/VRN_# UnusedPin

IO_Lxxy_#/
VRP_#

UnusedPin

IO/VRP_# UnusedPin

GCLK: Global clock buffer inputs

IO_Lxxy_#/ 
GCLK0 through 
GCLK7

UnusedPin

VREF: I/O bank input reference voltage pins

IO_Lxxy_#/
VREF_#

UnusedPin

IO/VREF_# UnusedPin

CONFIG: Dedicated configuration pins (pull-up resistor to VCCAUX always active during configuration, regardless of 
HSWAP_EN pin)

CCLK CCLK (I/O) CCLK (I) CCLK (I/O) CCLK (I) CclkPin ConfigRate

PROG_B PROG_B (I) 
(pull-up)

PROG_B (I) 
(pull-up)

PROG_B (I) 
(pull-up)

PROG_B (I) 
(pull-up)

PROG_B (I), Via 
JPROG_B 
instruction

ProgPin

DONE DONE (I/OD) DONE (I/OD) DONE (I/OD) DONE (I/OD) DONE (I/OD) DriveDone 
DonePin DonePipe

M2 M2=0 (I) M2=1 (I) M2=0 (I) M2=1 (I) M2=1 (I) M2Pin

M1 M1=0 (I) M1=1 (I) M1=1 (I) M1=1 (I) M1=0 (I) M1Pin

M0 M0=0 (I) M0=1 (I) M0=1 (I) M0=0 (I) M0=1 (I) M0Pin

HSWAP_EN HSWAP_EN (I) HSWAP_EN (I) HSWAP_EN (I) HSWAP_EN (I) HSWAP_EN (I) HswapenPin

Table  79: Pin Behavior After Power-Up, During Configuration (Cont’d)

Pin Name

Configuration Mode Settings <M2:M1:M0>
Bitstream 

Configuration 
Option

Serial Modes SelectMap Parallel Modes JTAG Mode 
<1:0:1>Master <0:0:0> Slave <1:1:1> Master <0:1:1> Slave <1:1:0>

http://www.xilinx.com
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VQ100: 100-lead Very-Thin Quad Flat Package
The XC3S50 and the XC3S200 devices are available in the 100-lead very-thin quad flat package, VQ100. Both devices 
share a common footprint for this package as shown in Table 87 and Figure 44.

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

An electronic version of this package pinout table and footprint diagram is available for download from the Xilinx website at 
http://www.xilinx.com/support/documentation/data_ sheets/s3_pin.zip.

Pinout Table

FG(G)1156(1)
XC3S4000 1.9 – 14.7 11.4 10.1 9.0 °C/Watt

XC3S5000 1.9 8.9 14.5 11.3 10.0 8.9 °C/Watt

Notes: 
1. The CP132, CPG132, FG1156, and FGG1156 packages are discontinued. See 

http://www.xilinx.com/support/documentation/spartan-3_customer_notices.htm.

Table  87: VQ100 Package Pinout

Bank
XC3S50
XC3S200
Pin Name

VQ100 
Pin 

Number
Type

0 IO_L01N_0/VRP_0 P97 DCI

0 IO_L01P_0/VRN_0 P96 DCI

0 IO_L31N_0 P92 I/O

0 IO_L31P_0/VREF_0 P91 VREF

0 IO_L32N_0/GCLK7 P90 GCLK

0 IO_L32P_0/GCLK6 P89 GCLK

0 VCCO_0 P94 VCCO

1 IO P81 I/O

1 IO_L01N_1/VRP_1 P80 DCI

1 IO_L01P_1/VRN_1 P79 DCI

1 IO_L31N_1/VREF_1 P86 VREF

1 IO_L31P_1 P85 I/O

1 IO_L32N_1/GCLK5 P88 GCLK

1 IO_L32P_1/GCLK4 P87 GCLK

1 VCCO_1 P83 VCCO

2 IO_L01N_2/VRP_2 P75 DCI

2 IO_L01P_2/VRN_2 P74 DCI

2 IO_L21N_2 P72 I/O

2 IO_L21P_2 P71 I/O

2 IO_L24N_2 P68 I/O

2 IO_L24P_2 P67 I/O

Table  86: Spartan-3 FPGA Package Thermal Characteristics (Cont’d)

Package Device Junction-to-
Case (θJC)

Junction-to-B
oard (θJB)

Junction-to-Ambient (θJA) at Different Air Flows
UnitsStill Air

(0 LFM) 250 LFM 500 LFM 750 LFM

http://www.xilinx.com/support/documentation/data_sheets/s3_pin.zip
http://www.xilinx.com/support/documentation/spartan-3_customer_notices.htm
http://www.xilinx.com/support/documentation/data_sheets/s3_pin.zip
http://www.xilinx.com
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User I/Os by Bank

Table 90 indicates how the 89 available user-I/O pins are distributed between the eight I/O banks on the CP132 package. 
There are only four output banks, each with its own VCCO voltage input.

N/A GND M3 GND

N/A GND M13 GND

N/A GND N6 GND

N/A GND N11 GND

N/A VCCAUX A5 VCCAUX

N/A VCCAUX C10 VCCAUX

N/A VCCAUX M5 VCCAUX

N/A VCCAUX P10 VCCAUX

N/A VCCINT B10 VCCINT

N/A VCCINT C6 VCCINT

N/A VCCINT M9 VCCINT

N/A VCCINT N5 VCCINT

VCCAUX CCLK P14 CONFIG

VCCAUX DONE P13 CONFIG

VCCAUX HSWAP_EN B3 CONFIG

VCCAUX M0 N1 CONFIG

VCCAUX M1 M2 CONFIG

VCCAUX M2 P1 CONFIG

VCCAUX PROG_B A2 CONFIG

VCCAUX TCK B14 JTAG

VCCAUX TDI A1 JTAG

VCCAUX TDO C13 JTAG

VCCAUX TMS A14 JTAG

Table  90: User I/Os Per Bank for XC3S50 in CP132 Package

Package Edge I/O Bank Maximum I/O
All Possible I/O Pins by Type

I/O DUAL DCI VREF GCLK

Top
0 10 5 0 2 1 2

1 10 5 0 2 1 2

Right
2 12 8 0 2 2 0

3 12 8 0 2 2 0

Bottom
4 11 0 6 2 1 2

5 10 1 6 0 1 2

Left
6 12 8 0 2 2 0

7 12 9 0 2 1 0

Notes: 
1. The CP132 and CPG132 packages are discontinued. See www.xilinx.com/support/documentation/spartan-3.htm#19600.

Table  89: CP132 Package Pinout (Cont’d)

Bank XC3S50 Pin Name CP132 
Ball Type

http://www.xilinx.com/support/documentation/spartan-3.htm#19600
http://www.xilinx.com
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PQ208: 208-lead Plastic Quad Flat Pack
The 208-lead plastic quad flat package, PQ208, supports three different Spartan-3 devices, including the XC3S50, the 
XC3S200, and the XC3S400. The footprints for the XC3S200 and XC3S400 are identical, as shown in Table 93 and 
Figure 47. The XC3S50, however, has fewer I/O pins resulting in 17 unconnected pins on the PQ208 package, labeled as 
“N.C.” In Table 93 and Figure 47, these unconnected pins are indicated with a black diamond symbol ().

All the package pins appear in Table 93 and are sorted by bank number, then by pin name. Pairs of pins that form a 
differential I/O pair appear together in the table. The table also shows the pin number for each pin and the pin type, as 
defined earlier.

If there is a difference between the XC3S50 pinout and the pinout for the XC3S200 and XC3S400, then that difference is 
highlighted in Table 93. If the table entry is shaded grey, then there is an unconnected pin on the XC3S50 that maps to a 
user-I/O pin on the XC3S200 and XC3S400. If the table entry is shaded tan, then the unconnected pin on the XC3S50 maps 
to a VREF-type pin on the XC3S200 and XC3S400. If the other VREF pins in the bank all connect to a voltage reference to 
support a special I/O standard, then also connect the N.C. pin on the XC3S50 to the same VREF voltage. This provides 
maximum flexibility as you could potentially migrate a design from the XC3S50 device to an XC3S200 or XC3S400 FPGA 
without changing the printed circuit board.

An electronic version of this package pinout table and footprint diagram is available for download from the Xilinx website at 
http://www.xilinx.com/support/documentation/data_ sheets/s3_pin.zip

Pinout Table

Table  93: PQ208 Package Pinout

Bank XC3S50 
Pin Name

XC3S200, XC3S400
Pin Names

PQ208 Pin 
Number Type

0 IO IO P189 I/O

0 IO IO P197 I/O

0 N.C. () IO/VREF_0 P200 VREF

0 IO/VREF_0 IO/VREF_0 P205 VREF

0 IO_L01N_0/VRP_0 IO_L01N_0/VRP_0 P204 DCI

0 IO_L01P_0/VRN_0 IO_L01P_0/VRN_0 P203 DCI

0 IO_L25N_0 IO_L25N_0 P199 I/O

0 IO_L25P_0 IO_L25P_0 P198 I/O

0 IO_L27N_0 IO_L27N_0 P196 I/O

0 IO_L27P_0 IO_L27P_0 P194 I/O

0 IO_L30N_0 IO_L30N_0 P191 I/O

0 IO_L30P_0 IO_L30P_0 P190 I/O

0 IO_L31N_0 IO_L31N_0 P187 I/O

0 IO_L31P_0/VREF_0 IO_L31P_0/VREF_0 P185 VREF

0 IO_L32N_0/GCLK7 IO_L32N_0/GCLK7 P184 GCLK

0 IO_L32P_0/GCLK6 IO_L32P_0/GCLK6 P183 GCLK

0 VCCO_0 VCCO_0 P188 VCCO

0 VCCO_0 VCCO_0 P201 VCCO

1 IO IO P167 I/O

1 IO IO P175 I/O

1 IO IO P182 I/O

1 IO_L01N_1/VRP_1 IO_L01N_1/VRP_1 P162 DCI

1 IO_L01P_1/VRN_1 IO_L01P_1/VRN_1 P161 DCI

http://www.xilinx.com/support/documentation/data_sheets/s3_pin.zip
http://www.xilinx.com
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User I/Os by Bank

Table 94 indicates how the available user-I/O pins are distributed between the eight I/O banks for the XC3S50 in the PQ208 
package. Similarly, Table 95 shows how the available user-I/O pins are distributed between the eight I/O banks for the 
XC3S200 and XC3S400 in the PQ208 package.

Table  94: User I/Os Per Bank for XC3S50 in PQ208 Package

Package Edge I/O Bank Maximum I/O
All Possible I/O Pins by Type

I/O DUAL DCI VREF GCLK

Top
0 15 9 0 2 2 2

1 15 9 0 2 2 2

Right
2 16 13 0 2 2 0

3 16 12 0 2 2 0

Bottom
4 15 3 6 2 2 2

5 15 3 6 2 2 2

Left
6 16 12 0 2 2 0

7 16 12 0 2 2 0

Table  95: User I/Os Per Bank for XC3S200 and XC3S400 in PQ208 Package

Package Edge I/O Bank Maximum I/O
All Possible I/O Pins by Type

I/O DUAL DCI VREF GCLK

Top
0 16 9 0 2 3 2

1 15 9 0 2 2 2

Right
2 19 14 0 2 3 0

3 20 15 0 2 3 0

Bottom
4 17 4 6 2 3 2

5 15 3 6 2 2 2

Left
6 19 14 0 2 3 0

7 20 15 0 2 3 0

http://www.xilinx.com


Spartan-3 FPGA Family: Pinout Descriptions

DS099 (v3.0) October 29, 2012 www.xilinx.com
Product Specification 167

PRODUCT NOT RECOMMENDED FOR NEW DESIGNS

2 IO_L20N_2 E17 I/O

2 IO_L20P_2 E18 I/O

2 IO_L21N_2 F15 I/O

2 IO_L21P_2 E15 I/O

2 IO_L22N_2 F14 I/O

2 IO_L22P_2 G14 I/O

2 IO_L23N_2/VREF_2 G18 VREF

2 IO_L23P_2 F17 I/O

2 IO_L24N_2 G15 I/O

2 IO_L24P_2 G16 I/O

2 IO_L27N_2 H13 I/O

2 IO_L27P_2 H14 I/O

2 IO_L34N_2/VREF_2 H16 VREF

2 IO_L34P_2 H15 I/O

2 IO_L35N_2 H17 I/O

2 IO_L35P_2 H18 I/O

2 IO_L39N_2 J18 I/O

2 IO_L39P_2 J17 I/O

2 IO_L40N_2 J15 I/O

2 IO_L40P_2/VREF_2 J14 VREF

2 VCCO_2 F16 VCCO

2 VCCO_2 H12 VCCO

2 VCCO_2 J12 VCCO

3 IO K15 I/O

3 IO_L01N_3/VRP_3 T17 DCI

3 IO_L01P_3/VRN_3 T16 DCI

3 IO_L16N_3 T18 I/O

3 IO_L16P_3 U18 I/O

3 IO_L17N_3 P16 I/O

3 IO_L17P_3/VREF_3 R16 VREF

3 IO_L19N_3 R17 I/O

3 IO_L19P_3 R18 I/O

3 IO_L20N_3 P18 I/O

3 IO_L20P_3 P17 I/O

3 IO_L21N_3 P15 I/O

3 IO_L21P_3 N15 I/O

3 IO_L22N_3 M14 I/O

3 IO_L22P_3 N14 I/O

3 IO_L23N_3 M15 I/O

3 IO_L23P_3/VREF_3 M16 VREF

Table  98: FG320 Package Pinout (Cont’d)

Bank XC3S400, XC3S1000, XC3S1500 
Pin Name

FG320
Pin Number Type
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7 IO_L20P_7 E1 I/O

7 IO_L21N_7 E4 I/O

7 IO_L21P_7 F4 I/O

7 IO_L22N_7 G5 I/O

7 IO_L22P_7 F5 I/O

7 IO_L23N_7 G1 I/O

7 IO_L23P_7 F2 I/O

7 IO_L24N_7 G4 I/O

7 IO_L24P_7 G3 I/O

7 IO_L27N_7 H5 I/O

7 IO_L27P_7/VREF_7 H6 VREF

7 IO_L34N_7 H4 I/O

7 IO_L34P_7 H3 I/O

7 IO_L35N_7 H1 I/O

7 IO_L35P_7 H2 I/O

7 IO_L39N_7 J1 I/O

7 IO_L39P_7 J2 I/O

7 IO_L40N_7/VREF_7 J5 VREF

7 IO_L40P_7 J4 I/O

7 VCCO_7 F3 VCCO

7 VCCO_7 H7 VCCO

7 VCCO_7 J7 VCCO

N/A GND A1 GND

N/A GND A13 GND

N/A GND A18 GND

N/A GND A6 GND

N/A GND B17 GND

N/A GND B2 GND

N/A GND C10 GND

N/A GND C9 GND

N/A GND F1 GND

N/A GND F18 GND

N/A GND G12 GND

N/A GND G7 GND

N/A GND H10 GND

N/A GND H11 GND

N/A GND H8 GND

N/A GND H9 GND

N/A GND J11 GND

N/A GND J16 GND

Table  98: FG320 Package Pinout (Cont’d)

Bank XC3S400, XC3S1000, XC3S1500 
Pin Name

FG320
Pin Number Type
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1 IO_L15P_1 IO_L15P_1 E17 I/O

1 IO_L16N_1 IO_L16N_1 B17 I/O

1 IO_L16P_1 IO_L16P_1 C17 I/O

1 N.C. () IO_L19N_1 C16 I/O

1 N.C. () IO_L19P_1 D16 I/O

1 N.C. () IO_L22N_1 A16 I/O

1 N.C. () IO_L22P_1 B16 I/O

1 IO_L24N_1 IO_L24N_1 D15 I/O

1 IO_L24P_1 IO_L24P_1 E15 I/O

1 IO_L25N_1 IO_L25N_1 B15 I/O

1 IO_L25P_1 IO_L25P_1 A15 I/O

1 IO_L27N_1 IO_L27N_1 D14 I/O

1 IO_L27P_1 IO_L27P_1 E14 I/O

1 IO_L28N_1 IO_L28N_1 A14 I/O

1 IO_L28P_1 IO_L28P_1 B14 I/O

1 IO_L29N_1 IO_L29N_1 C13 I/O

1 IO_L29P_1 IO_L29P_1 D13 I/O

1 IO_L30N_1 IO_L30N_1 A13 I/O

1 IO_L30P_1 IO_L30P_1 B13 I/O

1 IO_L31N_1/VREF_1 IO_L31N_1/VREF_1 D12 VREF

1 IO_L31P_1 IO_L31P_1 E12 I/O

1 IO_L32N_1/GCLK5 IO_L32N_1/GCLK5 B12 GCLK

1 IO_L32P_1/GCLK4 IO_L32P_1/GCLK4 C12 GCLK

1 VCCO_1 VCCO_1 C15 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 IO IO C22 I/O

2 IO_L01N_2/VRP_2 IO_L01N_2/VRP_2 C20 DCI

2 IO_L01P_2/VRN_2 IO_L01P_2/VRN_2 C21 DCI

2 IO_L16N_2 IO_L16N_2 D20 I/O

2 IO_L16P_2 IO_L16P_2 D19 I/O

2 IO_L17N_2 IO_L17N_2 D21 I/O

2 IO_L17P_2/VREF_2 IO_L17P_2/VREF_2 D22 VREF

2 IO_L19N_2 IO_L19N_2 E18 I/O

2 IO_L19P_2 IO_L19P_2 F18 I/O

2 IO_L20N_2 IO_L20N_2 E19 I/O

2 IO_L20P_2 IO_L20P_2 E20 I/O

2 IO_L21N_2 IO_L21N_2 E21 I/O

Table  100: FG456 Package Pinout (Cont’d)

Bank 3S400 
Pin Name

3S1000, 3S1500, 3S2000
Pin Name

FG456
Pin Number Type
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4 IO_L22N_4/VREF_4 IO_L22N_4/VREF_4 IO_L22N_4/VREF_4 IO_L22N_4/VREF_4 IO_L22N_4/VREF_4 AD17 VREF

4 IO_L22P_4 IO_L22P_4 IO_L22P_4 IO_L22P_4 IO_L22P_4 AB17 I/O

4 N.C. () IO_L23N_4 IO_L23N_4 IO_L23N_4 IO_L23N_4 AE17 I/O

4 N.C. () IO_L23P_4 IO_L23P_4 IO_L23P_4 IO_L23P_4 AF17 I/O

4 IO_L24N_4 IO_L24N_4 IO_L24N_4 IO_L24N_4 IO_L24N_4 Y16 I/O

4 IO_L24P_4 IO_L24P_4 IO_L24P_4 IO_L24P_4 IO_L24P_4 AA16 I/O

4 IO_L25N_4 IO_L25N_4 IO_L25N_4 IO_L25N_4 IO_L25N_4 AB16 I/O

4 IO_L25P_4 IO_L25P_4 IO_L25P_4 IO_L25P_4 IO_L25P_4 AC16 I/O

4 N.C. () IO_L26N_4 IO_L26N_4 IO_L26N_4 IO_L26N_4 AE16 I/O

4 N.C. () IO_L26P_4/VREF_4 IO_L26P_4/VREF_4 IO_L26P_4/VREF_4 IO_L26P_4/VREF_4 AF16 VREF

4 IO_L27N_4/DIN/D0 IO_L27N_4/DIN/D0 IO_L27N_4/DIN/D0 IO_L27N_4/DIN/D0 IO_L27N_4/DIN/D0 Y15 DUAL

4 IO_L27P_4/D1 IO_L27P_4/D1 IO_L27P_4/D1 IO_L27P_4/D1 IO_L27P_4/D1 W14 DUAL

4 IO_L28N_4 IO_L28N_4 IO_L28N_4 IO_L28N_4 IO_L28N_4 AA15 I/O

4 IO_L28P_4 IO_L28P_4 IO_L28P_4 IO_L28P_4 IO_L28P_4 AB15 I/O

4 IO_L29N_4 IO_L29N_4 IO_L29N_4 IO_L29N_4 IO_L29N_4 AE15 I/O

4 IO_L29P_4 IO_L29P_4 IO_L29P_4 IO_L29P_4 IO_L29P_4 AF15 I/O

4 IO_L30N_4/D2 IO_L30N_4/D2 IO_L30N_4/D2 IO_L30N_4/D2 IO_L30N_4/D2 Y14 DUAL

4 IO_L30P_4/D3 IO_L30P_4/D3 IO_L30P_4/D3 IO_L30P_4/D3 IO_L30P_4/D3 AA14 DUAL

4 IO_L31N_4/INIT_B IO_L31N_4/INIT_B IO_L31N_4/INIT_B IO_L31N_4/INIT_B IO_L31N_4/INIT_B AC14 DUAL

4 IO_L31P_4/
DOUT/BUSY

IO_L31P_4/
DOUT/BUSY

IO_L31P_4/
DOUT/BUSY

IO_L31P_4/
DOUT/BUSY

IO_L31P_4/
DOUT/BUSY

AD14 DUAL

4 IO_L32N_4/GCLK1 IO_L32N_4/GCLK1 IO_L32N_4/GCLK1 IO_L32N_4/GCLK1 IO_L32N_4/GCLK1 AE14 GCLK

4 IO_L32P_4/GCLK0 IO_L32P_4/GCLK0 IO_L32P_4/GCLK0 IO_L32P_4/GCLK0 IO_L32P_4/GCLK0 AF14 GCLK

4 VCCO_4 VCCO_4 VCCO_4 VCCO_4 VCCO_4 AD16 VCCO

4 VCCO_4 VCCO_4 VCCO_4 VCCO_4 VCCO_4 AD20 VCCO

4 VCCO_4 VCCO_4 VCCO_4 VCCO_4 VCCO_4 U14 VCCO

4 VCCO_4 VCCO_4 VCCO_4 VCCO_4 VCCO_4 V14 VCCO

4 VCCO_4 VCCO_4 VCCO_4 VCCO_4 VCCO_4 V15 VCCO

4 VCCO_4 VCCO_4 VCCO_4 VCCO_4 VCCO_4 V16 VCCO

4 VCCO_4 VCCO_4 VCCO_4 VCCO_4 VCCO_4 W17 VCCO

4 VCCO_4 VCCO_4 VCCO_4 VCCO_4 VCCO_4 W18 VCCO

5 IO IO IO IO IO AA7 I/O

5 IO IO IO IO IO AA13 I/O

5 IO IO IO IO IO_L17P_5(3) AB9 I/O

5 N.C. () IO IO IO IO_L17N_5(3) AC9 I/O

5 IO IO IO IO IO AC11 I/O

5 IO IO IO IO IO AD10 I/O

5 IO IO IO IO IO AD12 I/O

5 IO IO IO IO IO AF4 I/O

5 IO IO IO IO IO Y8 I/O

5 IO/VREF_5 IO/VREF_5 IO/VREF_5 IO/VREF_5 IO/VREF_5 AF5 VREF

5 IO/VREF_5 IO/VREF_5 IO/VREF_5 IO/VREF_5 IO/VREF_5 AF13 VREF

5 IO_L01N_5/RDWR_B IO_L01N_5/RDWR_B IO_L01N_5/RDWR_B IO_L01N_5/RDWR_B IO_L01N_5/RDWR_B AC5 DUAL

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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5 IO_L29P_5/VREF_5 IO_L29P_5/VREF_5 IO_L29P_5/VREF_5 IO_L29P_5/VREF_5 IO_L29P_5/VREF_5 AE12 VREF

5 IO_L30N_5 IO_L30N_5 IO_L30N_5 IO_L30N_5 IO_L30N_5 Y13 I/O

5 IO_L30P_5 IO_L30P_5 IO_L30P_5 IO_L30P_5 IO_L30P_5 W13 I/O

5 IO_L31N_5/D4 IO_L31N_5/D4 IO_L31N_5/D4 IO_L31N_5/D4 IO_L31N_5/D4 AC13 DUAL

5 IO_L31P_5/D5 IO_L31P_5/D5 IO_L31P_5/D5 IO_L31P_5/D5 IO_L31P_5/D5 AB13 DUAL

5 IO_L32N_5/GCLK3 IO_L32N_5/GCLK3 IO_L32N_5/GCLK3 IO_L32N_5/GCLK3 IO_L32N_5/GCLK3 AE13 GCLK

5 IO_L32P_5/GCLK2 IO_L32P_5/GCLK2 IO_L32P_5/GCLK2 IO_L32P_5/GCLK2 IO_L32P_5/GCLK2 AD13 GCLK

5 VCCO_5 VCCO_5 VCCO_5 VCCO_5 VCCO_5 AD7 VCCO

5 VCCO_5 VCCO_5 VCCO_5 VCCO_5 VCCO_5 AD11 VCCO

5 VCCO_5 VCCO_5 VCCO_5 VCCO_5 VCCO_5 U13 VCCO

5 VCCO_5 VCCO_5 VCCO_5 VCCO_5 VCCO_5 V11 VCCO

5 VCCO_5 VCCO_5 VCCO_5 VCCO_5 VCCO_5 V12 VCCO

5 VCCO_5 VCCO_5 VCCO_5 VCCO_5 VCCO_5 V13 VCCO

5 VCCO_5 VCCO_5 VCCO_5 VCCO_5 VCCO_5 W9 VCCO

5 VCCO_5 VCCO_5 VCCO_5 VCCO_5 VCCO_5 W10 VCCO

6 N.C. () N.C. () IO IO IO AA5 I/O

6 IO_L01N_6/VRP_6 IO_L01N_6/VRP_6 IO_L01N_6/VRP_6 IO_L01N_6/VRP_6 IO_L01N_6/VRP_6 AD2 DCI

6 IO_L01P_6/VRN_6 IO_L01P_6/VRN_6 IO_L01P_6/VRN_6 IO_L01P_6/VRN_6 IO_L01P_6/VRN_6 AD1 DCI

6 IO_L02N_6 IO_L02N_6 IO_L02N_6 IO_L02N_6 IO_L02N_6 AB4 I/O

6 IO_L02P_6 IO_L02P_6 IO_L02P_6 IO_L02P_6 IO_L02P_6 AB3 I/O

6 IO_L03N_6/VREF_6 IO_L03N_6/VREF_6 IO_L03N_6/VREF_6 IO_L03N_6/VREF_6 IO_L03N_6/VREF_6 AC2 VREF

6 IO_L03P_6 IO_L03P_6 IO_L03P_6 IO_L03P_6 IO_L03P_6 AC1 I/O

6 N.C. () IO_L05N_6 IO_L05N_6 IO_L05N_6 IO_L05N_6 AB2 I/O

6 N.C. () IO_L05P_6 IO_L05P_6 IO_L05P_6 IO_L05P_6 AB1 I/O

6 N.C. () IO_L06N_6 IO_L06N_6 IO_L06N_6 IO_L06N_6 Y7 I/O

6 N.C. () IO_L06P_6 IO_L06P_6 IO_L06P_6 IO_L06P_6 Y6 I/O

6 N.C. () IO_L07N_6 IO_L07N_6 IO_L07N_6 IO_L07N_6 AA4 I/O

6 N.C. () IO_L07P_6 IO_L07P_6 IO_L07P_6 IO_L07P_6 AA3 I/O

6 N.C. () IO_L08N_6 IO_L08N_6 IO_L08N_6 IO_L08N_6 Y5 I/O

6 N.C. () IO_L08P_6 IO_L08P_6 IO_L08P_6 IO_L08P_6 Y4 I/O

6 N.C. () IO_L09N_6/VREF_6 IO_L09N_6/VREF_6 IO_L09N_6/VREF_6 IO_L09N_6/VREF_6 AA2 VREF

6 N.C. () IO_L09P_6 IO_L09P_6 IO_L09P_6 IO_L09P_6 AA1 I/O

6 N.C. () IO_L10N_6 IO_L10N_6 IO_L10N_6 IO_L10N_6 Y2 I/O

6 N.C. () IO_L10P_6 IO_L10P_6 IO_L10P_6 IO_L10P_6 Y1 I/O

6 IO_L14N_6 IO_L14N_6 IO_L14N_6 IO_L14N_6 IO_L14N_6 W7 I/O

6 IO_L14P_6 IO_L14P_6 IO_L14P_6 IO_L14P_6 IO_L14P_6 W6 I/O

6 IO_L16N_6 IO_L16N_6 IO_L16N_6 IO_L16N_6 IO_L16N_6 V6 I/O

6 IO_L16P_6 IO_L16P_6 IO_L16P_6 IO_L16P_6 IO_L16P_6 W5 I/O

6 IO_L17N_6 IO_L17N_6 IO_L17N_6 IO_L17N_6 IO_L17N_6 W4 I/O

6 IO_L17P_6/VREF_6 IO_L17P_6/VREF_6 IO_L17P_6/VREF_6 IO_L17P_6/VREF_6 IO_L17P_6/VREF_6 W3 VREF

6 IO_L19N_6 IO_L19N_6 IO_L19N_6 IO_L19N_6 IO_L19N_6 W2 I/O

6 IO_L19P_6 IO_L19P_6 IO_L19P_6 IO_L19P_6 IO_L19P_6 W1 I/O

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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User I/Os by Bank

Table 104 indicates how the available user-I/O pins are distributed between the eight I/O banks for the XC3S1000 in the 
FG676 package. Similarly, Table 105 shows how the available user-I/O pins are distributed between the eight I/O banks for 
the XC3S1500 in the FG676 package. Finally, Table 106 shows the same information for the XC3S2000, XC3S4000, and 
XC3S5000 in the FG676 package.

 

 

Table  104: User I/Os Per Bank for XC3S1000 in FG676 Package

Edge I/O
Bank Maximum I/O

All Possible I/O Pins by Type

I/O DUAL DCI VREF GCLK

Top
0 49 40 0 2 5 2

1 50 41 0 2 5 2

Right
2 48 41 0 2 5 0

3 48 41 0 2 5 0

Bottom
4 50 35 6 2 5 2

5 50 35 6 2 5 2

Left
6 48 41 0 2 5 0

7 48 41 0 2 5 0

Table  105: User I/Os Per Bank for XC3S1500 in FG676 Package

Edge I/O
Bank Maximum I/O

All Possible I/O Pins by Type

I/O DUAL DCI VREF GCLK

Top
0 62 52 0 2 6 2

1 61 51 0 2 6 2

Right
2 60 52 0 2 6 0

3 60 52 0 2 6 0

Bottom
4 63 47 6 2 6 2

5 61 45 6 2 6 2

Left
6 60 52 0 2 6 0

7 60 52 0 2 6 0

Table  106: User I/Os Per Bank for XC3S2000, XC3S4000, and XC3S5000 in FG676 Package

Edge I/O Bank Maximum I/O
All Possible I/O Pins by Type

I/O DUAL DCI VREF GCLK

Top
0 62 52 0 2 6 2

1 61 51 0 2 6 2

Right
2 61 53 0 2 6 0

3 60 52 0 2 6 0

Bottom
4 63 47 6 2 6 2

5 61 45 6 2 6 2

Left
6 61 53 0 2 6 0

7 60 52 0 2 6 0
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N/A GND GND R17 GND

N/A GND GND T17 GND

N/A GND GND U17 GND

N/A GND GND V17 GND

N/A GND GND AC17 GND

N/A GND GND AF17 GND

N/A GND GND AK17 GND

N/A GND GND N18 GND

N/A GND GND P18 GND

N/A GND GND R18 GND

N/A GND GND T18 GND

N/A GND GND U18 GND

N/A GND GND V18 GND

N/A GND GND R19 GND

N/A GND GND T19 GND

N/A GND GND A21 GND

N/A GND GND E21 GND

N/A GND GND H21 GND

N/A GND GND AC21 GND

N/A GND GND AF21 GND

N/A GND GND AK21 GND

N/A GND GND K23 GND

N/A GND GND P23 GND

N/A GND GND U23 GND

N/A GND GND AA23 GND

N/A GND GND A25 GND

N/A GND GND AK25 GND

N/A GND GND E26 GND

N/A GND GND K26 GND

N/A GND GND P26 GND

N/A GND GND U26 GND

N/A GND GND AA26 GND

N/A GND GND AF26 GND

N/A GND GND A29 GND

N/A GND GND B29 GND

N/A GND GND AJ29 GND

N/A GND GND AK29 GND

N/A GND GND A30 GND

N/A GND GND B30 GND

N/A GND GND F30 GND

Table  107: FG900 Package Pinout (Cont’d)

Bank XC3S2000
Pin Name

XC3S4000, XC3S5000 
Pin Name

FG900 Pin 
Number Type
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Right Half of FG900 
Package (Top View)

Figure 56:  FG900 Package Footprint (Top View) Continued
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L04N_1

I/O     
L03P_1

I/O      
L01P_1
VRN_1

TCK GND GND

I/O     
L32P_1   
GCLK4

GCLK5

I/O     
L28P_1

I/O     
L25N_1

I/O     
L20N_1

I/O     
L17P_1

I/O     
L10N_1   
VREF_1

I/O     
L06N_1   
VREF_1

I/O     
L04P_1

I/O      
L02P_1 TDO

I/O     
L01N_2   
VRP_2

I/O     
L01P_2   
VRN_2

I/O     
L31N_1   
VREF_1

VCCAUX VCCAUX VCCAUX

VCCAUX

VCCAUX

VCCAUX

VCCAUX

VCCAUX

VCCAUX

VCCAUXVCCAUXVCCAUX

I/O     
L38N_1   I/O     

L25P_1
I/O     

L20P_1
I/O     

L14N_1
I/O     

L10P_1
I/O     

L06P_1
I/O     

L02N_1
I/O      

L02N_2
I/O     

L02P_2

I/O     
L03N_2   

VREF_2

I/O     
L03P_2

I/O     
L31P_1 GND

I/O     
L38P_1 I/O     

L24N_1
I/O     

L19N_1 GND I/O     
L14P_1

I/O     
L13P_1 I/O GND

I/O      
L41N_2    I/O     

L04N_2
I/O     

L04P_2

I/O I/O     
L27N_1 I/O I/O     

L24P_1
I/O     

L19P_1
I/O     

L16N_1
I/O     

L13N_1
I/O     

L09N_1
I/O     

L05N_1
I/O     

L05P_1

I/O     
L41P_2   I/O     

L05N_2
I/O     

L05P_2 GND

I/O     
L30N_1

I/O     
L27P_1

I/O     
L23N_1

I/O     
L18N_1

I/O     
L16P_1

I/O     
L09P_1

I/O     
L08P_1

I/O     
L08N_2

I/O      
L06N_2

I/O     
L06P_2

I/O     
L07N_2

I/O     
L07P_2

I/O     
L30P_1 GND

I/O     
L37N_1   I/O     

L23P_1
I/O     

L18P_1 GND I/O     
L12N_1

I/O     
L08N_1

I/O     
L08P_2

I/O     
L09N_2   
VREF_2

I/O     
L09P_2

I/O      
L10N_2

I/O     
L10P_2

I/O     
L12N_2

I/O     
L12P_2

I/O     
L29N_1

IO       
VREF_1

I/O     
L37P_1   I/O     

L22N_1 I/O I/O     
L12P_1

I/O     
L15N_2 I/O I/O     

L13N_2

I/O      
L13P_2    
VREF_2

I/O     
L14N_2

I/O     
L14P_2

I/O     
L29P_1

I/O     
L40N_1   

I/O     
L40P_1   I/O     

L22P_1 I/O
I/O     

L46N_2   I/O     
L15P_2 GND I/O     

L16N_2
I/O     

L16P_2 GND
I/O     

L45N_2   
I/O     

L45P_2   GND

VCCINT VCCINT
I/O     

L46P_2   
I/O     

L47N_2   
I/O     

L47P_2   I/O     
L19N_2

I/O     
L19P_2

I/O      
L20N_2

I/O     
L20P_2

I/O     
L21N_2

I/O     
L21P_2

GND VCCINT VCCINT VCCINT I/O     
L26N_2

I/O     
L22N_2

I/O     
L22P_2

I/O     
L23N_2   

VREF_2

I/O     
L23P_2

I/O     
L28N_2

I/O      
L24N_2

I/O     
L24P_2

I/O     
L50N_2   

I/O     
L50P_2   

GND GND GND VCCINT I/O     
L26P_2

I/O     
L27N_2

I/O     
L27P_2

I/O     
L28P_2

I/O     
L29N_2

I/O      
L29P_2

I/O     
L31N_2

I/O     
L31P_2

GND GND GND VCCINT I/O     
L32N_2

I/O     
L32P_2 GND I/O     

L33N_2
I/O     

L33P_2 GND
I/O     

L34N_2   
VREF_2

I/O     
L34P_2 GND

GND GND GND GND VCCINT I/O     
L35N_2

I/O     
L35P_2

I/O     
L37N_2

I/O     
L37P_2

I/O     
L38N_2

I/O     
L38P_2

I/O      
L39N_2

I/O     
L39P_2

I/O     
L40N_2

I/O     
L40P_2   

VREF_2

GND GND GND GND VCCINT I/O     
L35P_3

I/O     
L35N_3

I/O     
L37P_3

I/O     
L37N_3

I/O     
L38P_3

I/O     
L38N_3

I/O      
L39P_3

I/O     
L39N_3

I/O     
L40P_3

I/O     
L40N_3

VREF_3

GND GND GND VCCINT I/O     
L32P_3

I/O     
L32N_3 GND I/O     

L33P_3
I/O     

L33N_3 GND
I/O     

L34P_3   
VREF_3

I/O     
L34N_3 GND

GND GND GND VCCINT I/O     
L27N_3

I/O     
L28P_3

I/O     
L28N_3

I/O     
L29N_3

I/O     
L50P_3   

I/O      
L50N_3    I/O     

L31P_3
I/O     

L31N_3

GND VCCINT VCCINT VCCINT I/O     
L27P_3

I/O     
L46P_3   

I/O     
L46N_3   

I/O     
L47P_3   

I/O     
L47N_3   I/O     

L29P_3

I/O      
L48P_3    

I/O     
L48N_3   I/O     

L26P_3
I/O     

L26N_3

VCCINT VCCO_4 VCCO_4 VCCO_4

VCCO_4

VCCO_4

VCCO_4 VCCO_4 VCCO_4

VCCO_4

VCCO_4

VCCINT I/O     
L20N_3

I/O     
L21P_3

I/O     
L21N_3

I/O     
L22P_3

I/O     
L22N_3

I/O      
L23P_3    

VREF_3

I/O     
L23N_3

I/O     
L24P_3

I/O     
L24N_3

I/O I/O     
L26N_4 I/O I/O     

L18N_4
I/O     

L13P_4
I/O     

L20P_3
I/O     

L16N_3 GND
I/O     

L17P_3   
VREF_3

I/O     
L17N_3 GND I/O     

L19P_3
I/O     

L19N_3 GND

I/O     
L29N_4

I/O     
L26P_4   

VREF_4

I/O     
L23N_4

I/O     
L18P_4

I/O     
L13N_4

I/O     
L08N_4

I/O     
L16P_3 I/O I/O     

L14P_3
I/O      

L14N_3
I/O     

L15P_3
I/O     

L15N_3

I/O     
L29P_4 GND I/O     

L23P_4
I/O     

L19N_4
I/O     

L14N_4 GND I/O     
L08P_4

I/O     
L04P_4

I/O     
L09N_3

I/O     
L10P_3

I/O     
L10N_3

I/O      
L11P_3

I/O     
L11N_3

I/O     
L13P_3

I/O     
L13N_3   
VREF_3

I/O     
L30N_4   

D2

I/O     
L27N_4   

DIN
D0

I/O     
L19P_4

I/O     
L14P_4

I/O     
L11N_4 I/O I/O     

L04N_4

I/O     
L09P_3   

VREF_3

I/O      
L07P_3

I/O     
L07N_3

I/O     
L08P_3

I/O     
L08N_3

I/O     
L30P_4   

D3

I/O     
L27P_4   

D1

I/O     
L24N_4

I/O     
L20N_4

I/O     
L15N_4

I/O     
L11P_4 I/O I/O     

L05N_4

I/O     
L34P_4   

I/O     
L34N_4   I/O     

L05N_3
I/O     

L06P_3
I/O     

L06N_3 GND

I/O
VREF_4 GND I/O     

L24P_4
I/O     

L20P_4
I/O     

L15P_4 GND I/O     
L09N_4

I/O     
L05P_4

I/O     
L03P_4 GND I/O      

L05P_3
VCCO_3

VCCO_3VCCO_3

VCCO_3

VCCO_3

VCCO_3 VCCO_3 VCCO_3

VCCO_2VCCO_2

VCCO_2

VCCO_2

VCCO_2

VCCO_2

VCCO_1

VCCO_1

VCCO_1

VCCO_1

VCCO_1

VCCO_1

VCCO_1

VCCO_1 VCCO_1 VCCO_1

VCCO_2

VCCO_2

VCCO_2

VCCO_2

VCCO_3

VCCO_3

I/O     
L04P_3

I/O     
L04N_3

I/O     
L31N_4   
INIT_B

I/O I/O     
L21N_4

I/O     
L16N_4

I/O     
L09P_4

I/O     
L06N_4   

VREF_4

I/O     
L35N_4   I/O     

L03N_4
I/O      

L02P_3

I/O     
L02N_3   
VREF_3

I/O     
L03P_3

I/O     
L03N_3

I/O
L31P_4   
DOUT    
BUSY

I/O     
L28N_4

I/O     
L21P_4

I/O     
L16P_4

I/O     
L12N_4

I/O     
L06P_4

I/O     
L35P_4   

I/O     
L33N_4   I/O CCLK

I/O     
L01P_3   
VRN_3

I/O     
L01N_3   
VRP_3

I/O     
L32N_4   I/O     

L28P_4
I/O     

L25N_4

I/O     
L22N_4   

VREF_4

I/O     
L17N_4

I/O     
L12P_4

I/O     
L10N_4

I/O     
L07N_4

I/O     
L38N_4   

I/O     
L33P_4   I/O     

L02N_4

I/O      
L01N_4
VRP_4

DONE GND GND

I/O     
L32P_4   
GCLK0

GCLK1

GND I/O     
L25P_4

I/O     
L22P_4

I/O     
L17P_4 GND I/O     

L10P_4
I/O     

L07P_4

I/O     
L38P_4   GND I/O     

L02P_4

I/O      
L01P_4    
VRN_4

IO       
VREF_4 GND GND

16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
Bank 1

A

B

C

D

E

F

G

H

J

K

L

M

N

P

R

T

U

V

W

Y

A
A

A
B

A
C

A
D

A
E

A
F

A
G

A
H

A
J

A
K

Bank 4

B
an

k 
2

B
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k 
3
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7 IO_L22P_7 IO_L22P_7 M6 I/O

7 IO_L23N_7 IO_L23N_7 M3 I/O

7 IO_L23P_7 IO_L23P_7 M4 I/O

7 IO_L24N_7 IO_L24N_7 N10 I/O

7 IO_L24P_7 IO_L24P_7 M9 I/O

7 IO_L25N_7 IO_L25N_7 N3 I/O

7 IO_L25P_7 IO_L25P_7 N4 I/O

7 IO_L26N_7 IO_L26N_7 P11 I/O

7 IO_L26P_7 IO_L26P_7 N11 I/O

7 IO_L27N_7 IO_L27N_7 P7 I/O

7 IO_L27P_7/VREF_7 IO_L27P_7/VREF_7 P8 VREF

7 IO_L28N_7 IO_L28N_7 P5 I/O

7 IO_L28P_7 IO_L28P_7 P6 I/O

7 IO_L29N_7 IO_L29N_7 P3 I/O

7 IO_L29P_7 IO_L29P_7 P4 I/O

7 IO_L30N_7 IO_L30N_7 R6 I/O

7 IO_L30P_7 IO_L30P_7 R7 I/O

7 IO_L31N_7 IO_L31N_7 R3 I/O

7 IO_L31P_7 IO_L31P_7 R4 I/O

7 IO_L32N_7 IO_L32N_7 R1 I/O

7 IO_L32P_7 IO_L32P_7 R2 I/O

7 IO_L33N_7 IO_L33N_7 T10 I/O

7 IO_L33P_7 IO_L33P_7 R9 I/O

7 IO_L34N_7 IO_L34N_7 T6 I/O

7 IO_L34P_7 IO_L34P_7 T7 I/O

7 IO_L35N_7 IO_L35N_7 T2 I/O

7 IO_L35P_7 IO_L35P_7 T3 I/O

7 IO_L37N_7 IO_L37N_7 U7 I/O

7 IO_L37P_7/VREF_7 IO_L37P_7/VREF_7 U8 VREF

7 IO_L38N_7 IO_L38N_7 U5 I/O

7 IO_L38P_7 IO_L38P_7 U6 I/O

7 IO_L39N_7 IO_L39N_7 U3 I/O

7 IO_L39P_7 IO_L39P_7 U4 I/O

7 IO_L40N_7/VREF_7 IO_L40N_7/VREF_7 U1 VREF

7 IO_L40P_7 IO_L40P_7 U2 I/O

7 N.C. () IO_L41N_7 G3 I/O

7 N.C. () IO_L41P_7 G4 I/O

7 N.C. () IO_L44N_7 L6 I/O

7 N.C. () IO_L44P_7 L7 I/O

7 IO_L45N_7 IO_L45N_7 M1 I/O

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 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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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-I/O pins are distributed between the eight I/O banks for 
the XC3S5000 in the FG1156 package.

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

Package Edge I/O
Bank Maximum I/O

All Possible I/O Pins by Type

I/O DUAL DCI VREF GCLK

Top
0 90 79 0 2 7 2

1 90 79 0 2 7 2

Right
2 88 80 0 2 6 0

3 88 79 0 2 7 0

Bottom
4 90 73 6 2 7 2

5 90 73 6 2 7 2

Left
6 88 79 0 2 7 0

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

Package Edge I/O
Bank Maximum I/O

All Possible I/O Pins by Type

I/O DUAL DCI VREF GCLK

Top
0 100 89 0 2 7 2

1 100 89 0 2 7 2

Right
2 96 87 0 2 7 0

3 96 87 0 2 7 0

Bottom
4 100 83 6 2 7 2

5 100 83 6 2 7 2

Left
6 96 87 0 2 7 0

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.

http://www.xilinx.com/support/documentation/spartan-3_customer_notices.htm
http://www.xilinx.com/support/documentation/spartan-3.htm#19600
http://www.xilinx.com/support/documentation/spartan-3.htm#19600
http://www.xilinx.com

