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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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Number of I/O 92

Number of Gates 100000
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Mounting Type Surface Mount

Operating Temperature 0°C ~ 85°C (TJ)
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General Overview
The Spartan-II family of FPGAs have a regular, flexible, 
programmable architecture of Configurable Logic Blocks 
(CLBs), surrounded by a perimeter of programmable 
Input/Output Blocks (IOBs). There are four Delay-Locked 
Loops (DLLs), one at each corner of the die. Two columns 
of block RAM lie on opposite sides of the die, between the 
CLBs and the IOB columns. These functional elements are 
interconnected by a powerful hierarchy of versatile routing 
channels (see Figure 1).

Spartan-II FPGAs are customized by loading configuration 
data into internal static memory cells. Unlimited 
reprogramming cycles are possible with this approach. 
Stored values in these cells determine logic functions and 
interconnections implemented in the FPGA. Configuration 
data can be read from an external serial PROM (master 

serial mode), or written into the FPGA in slave serial, slave 
parallel, or Boundary Scan modes.

Spartan-II FPGAs are typically used in high-volume 
applications where the versatility of a fast programmable 
solution adds benefits. Spartan-II FPGAs are ideal for 
shortening product development cycles while offering a 
cost-effective solution for high volume production. 

Spartan-II FPGAs achieve high-performance, low-cost 
operation through advanced architecture and 
semiconductor technology. Spartan-II devices provide 
system clock rates up to 200 MHz. In addition to the 
conventional benefits of high-volume programmable logic 
solutions, Spartan-II FPGAs also offer on-chip synchronous 
single-port and dual-port RAM (block and distributed form), 
DLL clock drivers, programmable set and reset on all 
flip-flops, fast carry logic, and many other features. 

Figure 1:  Basic Spartan-II Family FPGA Block Diagram
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Ordering Information
Spartan-II devices are available in both standard and Pb-free packaging options for all device/package combinations. The
Pb-free packages include a special "G" character in the ordering code.

Standard Packaging

Pb-Free Packaging

 

Device Part Marking

XC2S50 -6 PQ 208 C

Device Type

Speed Grade

Temperature Range

Package Type

Number of Pins

Example:

DS077-1_01a_072204

XC2S50 -6 PQ 208 C

Device Type

Speed Grade

Temperature Range

Package Type

Number of Pins

Pb-free

GExample:

DS077-1_01b_072204

Device Ordering Options  

Device Speed Grade Number of Pins / Package Type Temperature Range (TJ)

XC2S15 -5 Standard Performance VQ(G)100 100-pin Plastic Very Thin QFP C = Commercial 0°C to +85°C

XC2S30 -6 Higher Performance(1) CS(G)144 144-ball Chip-Scale BGA I = Industrial –40°C to +100°C

XC2S50 TQ(G)144 144-pin Plastic Thin QFP

XC2S100 PQ(G)208 208-pin Plastic QFP

XC2S150 FG(G)256 256-ball Fine Pitch BGA

XC2S200 FG(G)456 456-ball Fine Pitch BGA

Notes: 
1. The -6 speed grade is exclusively available in the Commercial temperature range.

Lot Code

Date Code

Sample package with part marking
for XC2S50-6PQ208C.

XC2S50TM

PQ208AFP0025
A1134280A
6C

SPARTAN

Device Type

Package

Speed

Operating Range

R

R

ds001-1_02_090303
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Slave Serial Mode

In Slave Serial mode, the FPGA’s CCLK pin is driven by an 
external source, allowing FPGAs to be configured from 
other logic devices such as microprocessors or in a 
daisy-chain configuration. Figure 15 shows connections for 
a Master Serial FPGA configuring a Slave Serial FPGA 
from a PROM. A Spartan-II device in slave serial mode 
should be connected as shown for the third device from the 
left. Slave Serial mode is selected by a <11x> on the mode 
pins (M0, M1, M2). 

Figure 16 shows the timing for Slave Serial configuration. 
The serial bitstream must be setup at the DIN input pin a 
short time before each rising edge of an externally 
generated CCLK. 

Multiple FPGAs in Slave Serial mode can be daisy-chained 
for configuration from a single source. The maximum 
amount of data that can be sent to the DOUT pin for a serial 
daisy chain is 220-1 (1,048,575) 32-bit words, or 33,554,400 
bits, which is approximately 25 XC2S200 bitstreams. The 
configuration bitstream of downstream devices is limited to 
this size. 

After an FPGA is configured, data for the next device is 
routed to the DOUT pin. Data on the DOUT pin changes on 
the rising edge of CCLK. Configuration must be delayed 
until INIT pins of all daisy-chained FPGAs are High. For 
more information, see "Start-up," page 19.

Notes: 
1. If the DriveDone configuration option is not active for any of the FPGAs, pull up DONE with a 330Ω resistor.

Figure 15:  Master/Slave Serial Configuration Circuit Diagram
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Port Signals

Each block RAM port operates independently of the others 
while accessing the same set of 4096 memory cells. 

Table 12 describes the depth and width aspect ratios for the 
block RAM memory.

Clock—CLK[A|B]

Each port is fully synchronous with independent clock pins. 
All port input pins have setup time referenced to the port 
CLK pin. The data output bus has a clock-to-out time 
referenced to the CLK pin.

Enable—EN[A|B]

The enable pin affects the read, write and reset functionality 
of the port. Ports with an inactive enable pin keep the output 
pins in the previous state and do not write data to the 
memory cells.

Write Enable—WE[A|B]

Activating the write enable pin allows the port to write to the 
memory cells. When active, the contents of the data input 
bus are written to the RAM at the address pointed to by the 
address bus, and the new data also reflects on the data out 
bus. When inactive, a read operation occurs and the 
contents of the memory cells referenced by the address bus 
reflect on the data out bus.

Reset—RST[A|B]

The reset pin forces the data output bus latches to zero 
synchronously. This does not affect the memory cells of the 
RAM and does not disturb a write operation on the other 
port.

Address Bus—ADDR[A|B]<#:0>

The address bus selects the memory cells for read or write. 
The width of the port determines the required width of this 
bus as shown in Table 12.

Data In Bus—DI[A|B]<#:0>

The data in bus provides the new data value to be written 
into the RAM. This bus and the port have the same width, 
as shown in Table 12.

Data Output Bus—DO[A|B]<#:0>

The data out bus reflects the contents of the memory cells 
referenced by the address bus at the last active clock edge. 
During a write operation, the data out bus reflects the data 
in bus. The width of this bus equals the width of the port. 
The allowed widths appear in Table 12.

Inverting Control Pins

The four control pins (CLK, EN, WE and RST) for each port 
have independent inversion control as a configuration 
option.

Address Mapping

Each port accesses the same set of 4096 memory cells 
using an addressing scheme dependent on the width of the 
port. The physical RAM location addressed for a particular 
width are described in the following formula (of interest only 
when the two ports use different aspect ratios).

Start = ([ADDRport + 1] * Widthport) – 1

End = ADDRport * Widthport

Table 13 shows low order address mapping for each port 
width.

RAMB4_S4
RAMB4_S4_S4
RAMB4_S4_S8
RAMB4_S4_S16

4 N/A
4
8
16

RAMB4_S8
RAMB4_S8_S8
RAMB4_S8_S16

8 N/A
8
16

RAMB4_S16
RAMB4_S16_S16

16 N/A
16

Table  12:  Block RAM Port Aspect Ratios

Width Depth ADDR Bus Data Bus

1 4096 ADDR<11:0> DATA<0>

2 2048 ADDR<10:0> DATA<1:0>

4 1024 ADDR<9:0> DATA<3:0>

8 512 ADDR<8:0> DATA<7:0>

16 256 ADDR<7:0> DATA<15:0>

Table  11:  Available Library Primitives

Primitive Port A Width Port B Width

Table  13:  Port Address Mapping

Port
Widt

h
Port

Addresses

1 4095... 1
5

1
4

1
3

1
2

1
1

1
0

0
9

0
8

0
7

0
6

0
5

0
4

0
3

0
2

0
1

0
0

2 2047... 07 06 05 04 03 02 01 00

4 1023... 03 02 01 00

8 511... 01 00

16 255... 00
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Figure 33:  Timing Diagram for Single-Port Block RAM Memory

Figure 34:  Timing Diagram for a True Dual-Port Read/Write Block RAM Memory
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PCI — Peripheral Component Interface

The Peripheral Component Interface (PCI) standard 
specifies support for both 33 MHz and 66 MHz PCI bus 
applications. It uses a LVTTL input buffer and a push-pull 
output buffer. This standard does not require the use of a 
reference voltage (VREF) or a board termination voltage 
(VTT), however, it does require a 3.3V output source voltage 
(VCCO). I/Os configured for the PCI, 33 MHz, 5V standard 
are also 5V-tolerant.

GTL — Gunning Transceiver Logic Terminated

The Gunning Transceiver Logic (GTL) standard is a 
high-speed bus standard (JESD8.3). Xilinx has 
implemented the terminated variation of this standard. This 
standard requires a differential amplifier input buffer and an 
open-drain output buffer.

GTL+ — Gunning Transceiver Logic Plus

The Gunning Transceiver Logic Plus (GTL+) standard is a 
high-speed bus standard (JESD8.3).

HSTL — High-Speed Transceiver Logic

The High-Speed Transceiver Logic (HSTL) standard is a 
general purpose high-speed, 1.5V bus standard (EIA/JESD 
8-6). This standard has four variations or classes. Versatile 
I/O devices support Class I, III, and IV. This standard 
requires a Differential Amplifier input buffer and a Push-Pull 
output buffer.

SSTL3 — Stub Series Terminated Logic for 3.3V

The Stub Series Terminated Logic for 3.3V (SSTL3) 
standard is a general purpose 3.3V memory bus standard 
(JESD8-8). This standard has two classes, I and II. 
Versatile I/O devices support both classes for the SSTL3 
standard. This standard requires a Differential Amplifier 
input buffer and an Push-Pull output buffer.

SSTL2 — Stub Series Terminated Logic for 2.5V

The Stub Series Terminated Logic for 2.5V (SSTL2) 
standard is a general purpose 2.5V memory bus standard 
(JESD8-9). This standard has two classes, I and II. 
Versatile I/O devices support both classes for the SSTL2 
standard. This standard requires a Differential Amplifier 
input buffer and an Push-Pull output buffer.

CTT — Center Tap Terminated

The Center Tap Terminated (CTT) standard is a 3.3V 
memory bus standard (JESD8-4). This standard requires a 
Differential Amplifier input buffer and a Push-Pull output 
buffer.

AGP-2X — Advanced Graphics Port

The AGP standard is a 3.3V Advanced Graphics Port-2X 
bus standard used with processors for graphics 
applications. This standard requires a Push-Pull output 
buffer and a Differential Amplifier input buffer.

Library Primitives

The Xilinx library includes an extensive list of primitives 
designed to provide support for the variety of Versatile I/O 
features. Most of these primitives represent variations of the 
five generic Versatile I/O primitives:

• IBUF (input buffer) 
• IBUFG (global clock input buffer)
• OBUF (output buffer)
• OBUFT (3-state output buffer)
• IOBUF (input/output buffer) 

These primitives are available with various extensions to 
define the desired I/O standard. However, it is 
recommended that customers use a a property or attribute 
on the generic primitive to specify the I/O standard. See 
"Versatile I/O Properties".

IBUF

Signals used as inputs to the Spartan-II device must source 
an input buffer (IBUF) via an external input port. The generic 
IBUF primitive appears in Figure 35. The assumed standard 
is LVTTL when the generic IBUF has no specified extension 
or property.

When the IBUF primitive supports an I/O standard such as 
LVTTL, LVCMOS, or PCI33_5, the IBUF automatically 
configures as a 5V tolerant input buffer unless the VCCO for 
the bank is less than 2V. If the single-ended IBUF is placed 
in a bank with an HSTL standard (VCCO < 2V), the input 
buffer is not 5V tolerant.

The voltage reference signal is "banked" within the 
Spartan-II device on a half-edge basis such that for all 
packages there are eight independent VREF banks 
internally. See Figure 36 for a representation of the I/O 
banks. Within each bank approximately one of every six I/O 
pins is automatically configured as a VREF input. 

IBUF placement restrictions require that any differential 
amplifier input signals within a bank be of the same 
standard. How to specify a specific location for the IBUF via 

Figure 35:  Input Buffer (IBUF) Primitive
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CTT

A sample circuit illustrating a valid termination technique for 
CTT appear in Figure 51. DC voltage specifications appear 
in Table 29 for the CTT standard. See "DC Specifications" in 
Module 3 for the actual FPGA characteristics .

PCI33_3 and PCI66_3

PCI33_3 or PCI66_3 require no termination. DC voltage 
specifications appear in Table 30 for the PCI33_3 and 
PCI66_3 standards. See "DC Specifications" in Module 3 
for the actual FPGA characteristics.

PCI33_5

PCI33_5 requires no termination. DC voltage specifications 
appear in Table 31 for the PCI33_5 standard. See "DC 
Specifications" in Module 3 for the actual FPGA 
characteristics.

Figure 51:  Terminated CTT

Table  29:  CTT Voltage Specifications

Parameter Min Typ Max

VCCO 2.05(1) 3.3 3.6

VREF 1.35 1.5 1.65

VTT 1.35 1.5 1.65

VIH ≥ VREF + 0.2 1.55 1.7 -

VIL ≤ VREF – 0.2 - 1.3 1.45

VOH ≥ VREF + 0.4 1.75 1.9 -

VOL ≤ VREF – 0.4 - 1.1 1.25

IOH at VOH (mA) –8 - -

IOL at VOL (mA) 8 - -

Notes: 
1. Timing delays are calculated based on VCCO min of 3.0V.

VREF = 1.5V

VCCO = 3.3V

50Ω

Z = 50

CTT

DS001_51_061200

VTT = 1.5V

Table  30:  PCI33_3 and PCI66_3 Voltage Specifications

Parameter Min Typ Max

VCCO 3.0 3.3 3.6

VREF - - -

VTT - - -

VIH = 0.5 × VCCO 1.5 1.65 VCCO+ 0.5

VIL = 0.3 × VCCO –0.5 0.99 1.08

VOH = 0.9 × VCCO 2.7 - -

VOL = 0.1 × VCCO - - 0.36

IOH at VOH (mA) Note 1 - -

IOL at VOL (mA) Note 1 - -

Notes: 
1. Tested according to the relevant specification.

Table  31:  PCI33_5 Voltage Specifications

Parameter Min Typ Max

VCCO 3.0 3.3 3.6

VREF - - -

VTT - - -

VIH 1.425 1.5 5.5

VIL –0.5 1.0 1.05

VOH 2.4 - -

VOL - - 0.55

IOH at VOH (mA) Note 1 - -

IOL at VOL (mA) Note 1 - -

Notes: 
1. Tested according to the relevant specification.

http://www.xilinx.com
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Revision History

Date Version Description

09/18/00 2.0 Sectioned the Spartan-II Family data sheet into four modules. Corrected banking description.

03/05/01 2.1 Clarified guidelines for applying power to VCCINT and VCCO

09/03/03 2.2 The following changes were made:

• "Serial Modes," page 20 cautions about toggling WRITE during serial configuration.

• Maximum VIH values in Table 32 and Table 33 changed to 5.5V.

• In "Boundary Scan," page 13, removed sentence about lack of INTEST support.

• In Table 9, page 17, added note about the state of I/Os after power-on.

• In "Slave Parallel Mode," page 23, explained configuration bit alignment to SelectMap
port.

06/13/08 2.8 Added note that TDI, TMS, and TCK have a default pull-up resistor. Added note on maximum 
daisy chain limit. Updated Figure 15 and Figure 18 since Mode pins can be pulled up to either 
2.5V or 3.3V. Updated DLL section. Recommended using property or attribute instead of 
primitive to define I/O properties. Updated description and links. Updated all modules for 
continuous page, figure, and table numbering. Synchronized all modules to v2.8.

http://www.xilinx.com
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Definition of Terms
In this document, some specifications may be designated as Advance or Preliminary. These terms are defined as follows:

Advance: Initial estimates based on simulation and/or extrapolation from other speed grades, devices, or families. Values
are subject to change. Use as estimates, not for production.

Preliminary: Based on preliminary characterization. Further changes are not expected.

Unmarked: Specifications not identified as either Advance or Preliminary are to be considered Final.

Except for pin-to-pin input and output parameters, the AC parameter delay specifications included in this document are
derived from measuring internal test patterns. All limits are representative of worst-case supply voltage and junction
temperature conditions. Typical numbers are based on measurements taken at a nominal VCCINT level of 2.5V and a junction
temperature of 25°C. The parameters included are common to popular designs and typical applications. All specifications
are subject to change without notice. 

DC Specifications

Absolute Maximum Ratings(1)  
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Symbol Description Min Max Units

VCCINT Supply voltage relative to GND(2) –0.5 3.0 V

VCCO Supply voltage relative to GND(2) –0.5 4.0 V

VREF Input reference voltage –0.5 3.6 V

VIN Input voltage relative to GND(3) 5V tolerant I/O(4) –0.5 5.5 V

No 5V tolerance(5) –0.5 VCCO + 0.5 V

VTS Voltage applied to 3-state output 5V tolerant I/O(4) –0.5 5.5 V

No 5V tolerance(5) –0.5 VCCO + 0.5 V

TSTG Storage temperature (ambient) –65 +150 °C

TJ Junction temperature - +125 °C

Notes: 
1. Stresses beyond those listed under Absolute Maximum Ratings may cause permanent damage to the device. These are stress 

ratings only, and functional operation of the device at these or any other conditions beyond those listed under Operating Conditions 
is not implied. Exposure to Absolute Maximum Ratings conditions for extended periods of time may affect device reliability.

2. Power supplies may turn on in any order.
3. VIN should not exceed VCCO by more than 3.6V over extended periods of time (e.g., longer than a day).
4. Spartan®-II device I/Os are 5V Tolerant whenever the LVTTL, LVCMOS2, or PCI33_5 signal standard has been selected. With 5V 

Tolerant I/Os selected, the Maximum DC overshoot must be limited to either +5.5V or 10 mA, and undershoot must be limited to 
either –0.5V or 10 mA, whichever is easier to achieve. The Maximum AC conditions are as follows: The device pins may undershoot 
to –2.0V or overshoot to +7.0V, provided this over/undershoot lasts no more than 11 ns with a forcing current no greater than 100 mA.

5. Without 5V Tolerant I/Os selected, the Maximum DC overshoot must be limited to either VCCO + 0.5V or 10 mA, and undershoot must 
be limited to –0.5V or 10 mA, whichever is easier to achieve. The Maximum AC conditions are as follows: The device pins may 
undershoot to –2.0V or overshoot to VCCO + 2.0V, provided this over/undershoot lasts no more than 11 ns with a forcing current no 
greater than 100 mA.

6. For soldering guidelines, see the Packaging Information on the Xilinx® web site.

http://www.xilinx.com/support/documentation/topichardwaredesigntool_devicepackag.htm
http://www.xilinx.com
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Switching Characteristics
All devices are 100% functionally tested. Internal timing 
parameters are derived from measuring internal test 
patterns. Listed below are representative values. For more 
specific, more precise, and worst-case guaranteed data, 
use the values reported by the static timing analyzer (TRCE 

in the Xilinx Development System) and back-annotated to 
the simulation netlist. All timing parameters assume 
worst-case operating conditions (supply voltage and 
junction temperature). Values apply to all Spartan-II devices 
unless otherwise noted.

Global Clock Input to Output Delay for LVTTL, with DLL (Pin-to-Pin)(1)  

Global Clock Input to Output Delay for LVTTL, without DLL (Pin-to-Pin)(1)  

CTT –0.5 VREF – 0.2 VREF + 0.2 3.6 VREF – 0.4 VREF + 0.4 8 –8

AGP –0.5 VREF – 0.2 VREF + 0.2 3.6 10% VCCO 90% VCCO Note (2) Note (2)

Notes: 
1. VOL and VOH for lower drive currents are sample tested.
2. Tested according to the relevant specifications.

Input/Output
Standard

VIL VIH VOL VOH IOL IOH

V, Min V, Max V, Min V, Max V, Max V, Min mA mA

Symbol Description Device

Speed Grade

Units

All -6 -5

Min Max Max

TICKOFDLL Global clock input to output delay 
using output flip-flop for LVTTL, 
12 mA, fast slew rate, with DLL. 

All 2.9 3.3 ns

Notes: 
1. Listed above are representative values where one global clock input drives one vertical clock line in each accessible column, and 

where all accessible IOB and CLB flip-flops are clocked by the global clock net.
2. Output timing is measured at 1.4V with 35 pF external capacitive load for LVTTL. The 35 pF load does not apply to the Min values. 

For other I/O standards and different loads, see the tables "Constants for Calculating TIOOP" and "Delay Measurement 
Methodology," page 60.

3. DLL output jitter is already included in the timing calculation.
4. For data output with different standards, adjust delays with the values shown in "IOB Output Delay Adjustments for Different 

Standards," page 59. For a global clock input with standards other than LVTTL, adjust delays with values from the "I/O Standard 
Global Clock Input Adjustments," page 61.

Symbol Description Device

Speed Grade

Units
All -6 -5
Min Max Max

TICKOF Global clock input to output delay 
using output flip-flop for LVTTL, 
12 mA, fast slew rate, without DLL. 

XC2S15 4.5 5.4 ns

XC2S30 4.5 5.4 ns

XC2S50 4.5 5.4 ns

XC2S100 4.6 5.5 ns

XC2S150 4.6 5.5 ns

XC2S200 4.7 5.6 ns
Notes: 
1. Listed above are representative values where one global clock input drives one vertical clock line in each accessible column, and 

where all accessible IOB and CLB flip-flops are clocked by the global clock net.
2. Output timing is measured at 1.4V with 35 pF external capacitive load for LVTTL. The 35 pF load does not apply to the Min values. 

For other I/O standards and different loads, see the tables "Constants for Calculating TIOOP" and "Delay Measurement 
Methodology," page 60.

3. For data output with different standards, adjust delays with the values shown in "IOB Output Delay Adjustments for Different 
Standards," page 59. For a global clock input with standards other than LVTTL, adjust delays with values from the "I/O Standard 
Global Clock Input Adjustments," page 61.
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IOB Input Delay Adjustments for Different Standards(1)

Input delays associated with the pad are specified for LVTTL. For other standards, adjust the delays by the values shown. A
delay adjusted in this way constitutes a worst-case limit. 

1

Symbol Description Standard

Speed Grade

Units-6 -5

Data Input Delay Adjustments

TILVTTL Standard-specific data input delay 
adjustments 

LVTTL 0 0 ns

TILVCMOS2 LVCMOS2 –0.04 –0.05 ns

TIPCI33_3 PCI, 33 MHz, 3.3V –0.11 –0.13 ns

TIPCI33_5 PCI, 33 MHz, 5.0V 0.26 0.30 ns

TIPCI66_3 PCI, 66 MHz, 3.3V –0.11 –0.13 ns

TIGTL GTL 0.20 0.24 ns

TIGTLP GTL+ 0.11 0.13 ns

TIHSTL HSTL 0.03 0.04 ns

TISSTL2 SSTL2 –0.08 –0.09 ns

TISSTL3 SSTL3 –0.04 –0.05 ns

TICTT CTT 0.02 0.02 ns

TIAGP AGP –0.06 –0.07 ns

Notes: 
1. Input timing for LVTTL is measured at 1.4V. For other I/O standards, see the table "Delay Measurement Methodology," page 60.
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CLB Arithmetic Switching Characteristics
Setup times not listed explicitly can be approximated by decreasing the combinatorial delays by the setup time adjustment
listed. Precise values are provided by the timing analyzer.  

Symbol  Description

 Speed Grade

Units

-6 -5

Min Max Min Max

Combinatorial Delays

TOPX F operand inputs to X via XOR - 0.8 - 0.9 ns

TOPXB F operand input to XB output - 1.3 - 1.5 ns

TOPY F operand input to Y via XOR - 1.7 - 2.0 ns

TOPYB F operand input to YB output - 1.7 - 2.0 ns

TOPCYF F operand input to COUT output - 1.3 - 1.5 ns

TOPGY G operand inputs to Y via XOR - 0.9 - 1.1 ns

TOPGYB G operand input to YB output - 1.6 - 2.0 ns

TOPCYG G operand input to COUT output - 1.2 - 1.4 ns

TBXCY BX initialization input to COUT - 0.9 - 1.0 ns

TCINX CIN input to X output via XOR - 0.4 - 0.5 ns

TCINXB CIN input to XB - 0.1 - 0.1 ns

TCINY CIN input to Y via XOR - 0.5 - 0.6 ns

TCINYB CIN input to YB - 0.6 - 0.7 ns

TBYP CIN input to COUT output - 0.1 - 0.1 ns

Multiplier Operation

TFANDXB F1/2 operand inputs to XB output via AND - 0.5 - 0.5 ns

TFANDYB F1/2 operand inputs to YB output via AND - 0.9 - 1.1 ns

TFANDCY F1/2 operand inputs to COUT output via AND - 0.5 - 0.6 ns

TGANDYB G1/2 operand inputs to YB output via AND - 0.6 - 0.7 ns

TGANDCY G1/2 operand inputs to COUT output via AND - 0.2 - 0.2 ns

Setup/Hold Times with Respect to Clock CLK(1)

TCCKX / TCKCX CIN input to FFX 1.1 / 0 - 1.2 / 0 - ns

TCCKY / TCKCY CIN input to FFY 1.2 / 0 - 1.3 / 0 - ns

Notes: 
1. A zero hold time listing indicates no hold time or a negative hold time. 
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Introduction 
This section describes how the various pins on a 
Spartan®-II FPGA connect within the supported component 
packages, and provides device-specific thermal 
characteristics. Spartan-II FPGAs are available in both 
standard and Pb-free, RoHS versions of each package, 
with the Pb-free version adding a “G” to the middle of the 
package code. Except for the thermal characteristics, all 

information for the standard package applies equally to the 
Pb-free package.

Pin Types
Most pins on a Spartan-II FPGA are general-purpose, 
user-defined I/O pins. There are, however, different 
functional types of pins on Spartan-II FPGA packages, as 
outlined in Table 35.
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Table  35: Pin Definitions

Pin Name Dedicated Direction Description

GCK0, GCK1, GCK2, 
GCK3

No Input Clock input pins that connect to Global Clock Buffers. These pins become 
user inputs when not needed for clocks.

M0, M1, M2 Yes Input Mode pins are used to specify the configuration mode.

CCLK Yes Input or Output The configuration Clock I/O pin. It is an input for slave-parallel and slave-serial 
modes, and output in master-serial mode.

PROGRAM Yes Input Initiates a configuration sequence when asserted Low.

DONE Yes Bidirectional Indicates that configuration loading is complete, and that the start-up 
sequence is in progress. The output may be open drain.

INIT No Bidirectional 
(Open-drain)

When Low, indicates that the configuration memory is being cleared. This pin 
becomes a user I/O after configuration.

BUSY/DOUT No Output In Slave Parallel mode, BUSY controls the rate at which configuration data is 
loaded. This pin becomes a user I/O after configuration unless the Slave 
Parallel port is retained. 

In serial modes, DOUT provides configuration data to downstream devices in 
a daisy-chain. This pin becomes a user I/O after configuration.

D0/DIN, D1, D2, D3, D4, 
D5, D6, D7

No Input or Output In Slave Parallel mode, D0-D7 are configuration data input pins. During 
readback, D0-D7 are output pins. These pins become user I/Os after 
configuration unless the Slave Parallel port is retained. 

In serial modes, DIN is the single data input. This pin becomes a user I/O after 
configuration.

WRITE No Input In Slave Parallel mode, the active-low Write Enable signal. This pin becomes 
a user I/O after configuration unless the Slave Parallel port is retained.

CS No Input In Slave Parallel mode, the active-low Chip Select signal. This pin becomes a 
user I/O after configuration unless the Slave Parallel port is retained.

TDI, TDO, TMS, TCK Yes Mixed Boundary Scan Test Access Port pins (IEEE 1149.1).

VCCINT Yes Input Power supply pins for the internal core logic.

VCCO Yes Input Power supply pins for output drivers (subject to banking rules)

VREF No Input Input threshold voltage pins. Become user I/Os when an external threshold 
voltage is not needed (subject to banking rules).

GND Yes Input Ground.

IRDY, TRDY No See PCI core 
documentation

These signals can only be accessed when using Xilinx® PCI cores. If the 
cores are not used, these pins are available as user I/Os.

http://www.xilinx.com


Spartan-II FPGA Family: Pinout Tables

DS001-4 (v2.8) June 13, 2008 www.xilinx.com Module 4 of 4
Product Specification 72

R

Pinout Tables
The following device-specific pinout tables include all 
packages available for each Spartan®-II device. They follow 
the pad locations around the die, and include Boundary 
Scan register locations. 

XC2S15 Device Pinouts
XC2S15 Pad Name

VQ100 TQ144 CS144
Bndry 
ScanFunction Bank

GND - P1 P143 A1 -

TMS - P2 P142 B1 -

I/O 7 P3 P141 C2 77

I/O 7 - P140 C1 80

I/O, VREF 7 P4 P139 D4 83

I/O 7 P5 P137 D2 86

I/O 7 P6 P136 D1 89

GND - - P135 E4 -

I/O 7 P7 P134 E3 92

I/O 7 - P133 E2 95

I/O, VREF 7 P8 P132 E1 98

I/O 7 P9 P131 F4 101

I/O 7 - P130 F3 104

I/O, IRDY(1) 7 P10 P129 F2 107

GND - P11 P128 F1 -

VCCO 7 P12 P127 G2 -

VCCO 6 P12 P127 G2 -

I/O, TRDY(1) 6 P13 P126 G1 110

VCCINT - P14 P125 G3 -

I/O 6 - P124 G4 113

I/O 6 P15 P123 H1 116

I/O, VREF 6 P16 P122 H2 119

I/O 6 - P121 H3 122

I/O 6 P17 P120 H4 125

GND - - P119 J1 -

I/O 6 P18 P118 J2 128

I/O 6 P19 P117 J3 131

I/O, VREF 6 P20 P115 K1 134

I/O 6 - P114 K2 137

I/O 6 P21 P113 K3 140

I/O 6 P22 P112 L1 143

M1 - P23 P111 L2 146

GND - P24 P110 L3 -

M0 - P25 P109 M1 147

VCCO 6 P26 P108 M2 -

VCCO 5 P26 P107 N1 -

M2 - P27 P106 N2 148

I/O 5 - P103 K4 155

I/O, VREF 5 P30 P102 L4 158

I/O 5 P31 P100 N4 161

I/O 5 P32 P99 K5 164

GND - - P98 L5 -

VCCINT - P33 P97 M5 -

I/O 5 - P96 N5 167

I/O 5 - P95 K6 170

I/O, VREF 5 P34 P94 L6 173

I/O 5 - P93 M6 176

VCCINT - P35 P92 N6 -

I, GCK1 5 P36 P91 M7 185

VCCO 5 P37 P90 N7 -

VCCO 4 P37 P90 N7 -

GND - P38 P89 L7 -

I, GCK0 4 P39 P88 K7 186

I/O 4 P40 P87 N8 190

I/O 4 - P86 M8 193

I/O, VREF 4 P41 P85 L8 196

I/O 4 - P84 K8 199

I/O 4 - P83 N9 202

VCCINT - P42 P82 M9 -

GND - - P81 L9 -

I/O 4 P43 P80 K9 205

I/O 4 P44 P79 N10 208

I/O, VREF 4 P45 P77 L10 211

I/O 4 - P76 N11 214

I/O 4 P46 P75 M11 217

I/O 4 P47 P74 L11 220

GND - P48 P73 N12 -

DONE 3 P49 P72 M12 223

VCCO 4 P50 P71 N13 -

VCCO 3 P50 P70 M13 -

PROGRAM - P51 P69 L12 226

I/O (INIT) 3 P52 P68 L13 227

I/O (D7) 3 P53 P67 K10 230

I/O 3 - P66 K11 233

I/O, VREF 3 P54 P65 K12 236

I/O 3 P55 P63 J10 239

I/O (D6) 3 P56 P62 J11 242

XC2S15 Device Pinouts (Continued)
XC2S15 Pad Name

VQ100 TQ144 CS144
Bndry 
ScanFunction Bank
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I/O 4 - - - P87 295

I/O 4 - - - P88 298

I/O 4 - P84 K8 P89 301

I/O 4 - P83 N9 P90 304

VCCINT - P42 P82 M9 P91 -

VCCO 4 - - - P92 -

GND - - P81 L9 P93 -

I/O 4 P43 P80 K9 P94 307

I/O 4 P44 P79 N10 P95 310

I/O 4 - P78 M10 P96 313

I/O, VREF 4 P45 P77 L10 P98 316

I/O 4 - - - P99 319

I/O 4 - P76 N11 P100 322

I/O 4 P46 P75 M11 P101 325

I/O 4 P47 P74 L11 P102 328

GND - P48 P73 N12 P103 -

DONE 3 P49 P72 M12 P104 331

VCCO 4 P50 P71 N13 P105 -

VCCO 3 P50 P70 M13 P105 -

PROGRAM - P51 P69 L12 P106 334

I/O (INIT) 3 P52 P68 L13 P107 335

I/O (D7) 3 P53 P67 K10 P108 338

I/O 3 - P66 K11 P109 341

I/O 3 - - - P110 344

I/O, VREF 3 P54 P65 K12 P111 347

I/O 3 - P64 K13 P113 350

I/O 3 P55 P63 J10 P114 353

I/O (D6) 3 P56 P62 J11 P115 356

GND - - P61 J12 P116 -

VCCO 3 - - - P117 -

I/O (D5) 3 P57 P60 J13 P119 359

I/O 3 P58 P59 H10 P120 362

I/O 3 - - - P121 365

I/O 3 - - - P122 368

I/O 3 - - - P123 371

GND - - - - P124 -

I/O, VREF 3 P59 P58 H11 P125 374

I/O (D4) 3 P60 P57 H12 P126 377

I/O 3 - P56 H13 P127 380

VCCINT - P61 P55 G12 P128 -

I/O, TRDY(1) 3 P62 P54 G13 P129 386

XC2S30 Device Pinouts (Continued)
XC2S30 Pad Name

VQ100 TQ144 CS144 PQ208
Bndry 
ScanFunction Bank

VCCO 3 P63 P53 G11 P130 -

VCCO 2 P63 P53 G11 P130 -

GND - P64 P52 G10 P131 -

I/O, IRDY(1) 2 P65 P51 F13 P132 389

I/O 2 - - - P133 392

I/O 2 - P50 F12 P134 395

I/O (D3) 2 P66 P49 F11 P135 398

I/O, VREF 2 P67 P48 F10 P136 401

GND - - - - P137 -

I/O 2 - - - P138 404

I/O 2 - - - P139 407

I/O 2 - - - P140 410

I/O 2 P68 P47 E13 P141 413

I/O (D2) 2 P69 P46 E12 P142 416

VCCO 2 - - - P144 -

GND - - P45 E11 P145 -

I/O (D1) 2 P70 P44 E10 P146 419

I/O 2 P71 P43 D13 P147 422

I/O 2 - P42 D12 P148 425

I/O, VREF 2 P72 P41 D11 P150 428

I/O 2 - - - P151 431

I/O 2 - P40 C13 P152 434

I/O (DIN, D0) 2 P73 P39 C12 P153 437

I/O (DOUT, 
BUSY)

2 P74 P38 C11 P154 440

CCLK 2 P75 P37 B13 P155 443

VCCO 2 P76 P36 B12 P156 -

VCCO 1 P76 P35 A13 P156 -

TDO 2 P77 P34 A12 P157 -

GND - P78 P33 B11 P158 -

TDI - P79 P32 A11 P159 -

I/O (CS) 1 P80 P31 D10 P160 0

I/O (WRITE) 1 P81 P30 C10 P161 3

I/O 1 - P29 B10 P162 6

I/O 1 - - - P163 9

I/O, VREF 1 P82 P28 A10 P164 12

I/O 1 - - - P166 15

I/O 1 P83 P27 D9 P167 18

I/O 1 P84 P26 C9 P168 21

GND - - P25 B9 P169 -

VCCO 1 - - - P170 -

XC2S30 Device Pinouts (Continued)
XC2S30 Pad Name

VQ100 TQ144 CS144 PQ208
Bndry 
ScanFunction Bank
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I/O 5 P99 P63 P6 326

GND - P98 P64 GND* -

VCCO 5 - P65 VCCO 
Bank 5*

-

VCCINT - P97 P66 VCCINT* -

I/O 5 P96 P67 R6 329

I/O 5 P95 P68 M7 332

I/O 5 - P69 N7 338

I/O 5 - P70 T6 341

I/O 5 - P71 P7 344

GND - - P72 GND* -

I/O, VREF 5 P94 P73 P8 347

I/O 5 - P74 R7 350

I/O 5 - - T7 353

I/O 5 P93 P75 T8 356

VCCINT - P92 P76 VCCINT* -

I, GCK1 5 P91 P77 R8 365

VCCO 5 P90 P78 VCCO 
Bank 5*

-

VCCO 4 P90 P78 VCCO 
Bank 4*

-

GND - P89 P79 GND* -

I, GCK0 4 P88 P80 N8 366

I/O 4 P87 P81 N9 370

I/O 4 P86 P82 R9 373

I/O 4 - - N10 376

I/O 4 - P83 T9 379

I/O, VREF 4 P85 P84 P9 382

GND - - P85 GND* -

I/O 4 - P86 M10 385

I/O 4 - P87 R10 388

I/O 4 - P88 P10 391

I/O 4 P84 P89 T10 397

I/O 4 P83 P90 R11 400

VCCINT - P82 P91 VCCINT* -

VCCO 4 - P92 VCCO 
Bank 4*

-

GND - P81 P93 GND* -

I/O 4 P80 P94 M11 403

I/O 4 P79 P95 T11 406

I/O 4 P78 P96 N11 409

I/O 4 - - R12 412

XC2S50 Device Pinouts (Continued)
XC2S50 Pad Name

TQ144 PQ208 FG256
Bndry 
ScanFunction Bank

I/O 4 - P97 P11 415

I/O, VREF 4 P77 P98 T12 418

GND - - - GND* -

I/O 4 - P99 T13 421

I/O 4 - - N12 424

I/O 4 P76 P100 R13 427

I/O 4 - - P12 430

I/O 4 P75 P101 P13 433

I/O 4 P74 P102 T14 436

GND - P73 P103 GND* -

DONE 3 P72 P104 R14 439

VCCO 4 P71 P105 VCCO 
Bank 4*

-

VCCO 3 P70 P105 VCCO 
Bank 3*

-

PROGRAM - P69 P106 P15 442

I/O (INIT) 3 P68 P107 N15 443

I/O (D7) 3 P67 P108 N14 446

I/O 3 - - T15 449

I/O 3 P66 P109 M13 452

I/O 3 - - R16 455

I/O 3 - P110 M14 458

GND - - - GND* -

I/O, VREF 3 P65 P111 L14 461

I/O 3 - P112 M15 464

I/O 3 - - L12 467

I/O 3 P64 P113 P16 470

I/O 3 P63 P114 L13 473

I/O (D6) 3 P62 P115 N16 476

GND - P61 P116 GND* -

VCCO 3 - P117 VCCO 
Bank 3*

-

VCCINT - - P118 VCCINT* -

I/O (D5) 3 P60 P119 M16 479

I/O 3 P59 P120 K14 482

I/O 3 - - L16 485

I/O 3 - P121 K13 488

I/O 3 - P122 L15 491

I/O 3 - P123 K12 494

GND - - P124 GND* -

I/O, VREF 3 P58 P125 K16 497

I/O (D4) 3 P57 P126 J16 500

XC2S50 Device Pinouts (Continued)
XC2S50 Pad Name

TQ144 PQ208 FG256
Bndry 
ScanFunction Bank
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I/O 0 - - D8 83

I/O 0 - P188 A6 86

I/O, VREF 0 P12 P189 B7 89

GND - - P190 GND* -

I/O 0 - P191 C8 92

I/O 0 - P192 D7 95

I/O 0 - P193 E7 98

I/O 0 P11 P194 C7 104

I/O 0 P10 P195 B6 107

VCCINT - P9 P196 VCCINT* -

VCCO 0 - P197 VCCO 
Bank 0*

-

GND - P8 P198 GND* -

I/O 0 P7 P199 A5 110

I/O 0 P6 P200 C6 113

I/O 0 - P201 B5 116

I/O 0 - - D6 119

I/O 0 - P202 A4 122

I/O, VREF 0 P5 P203 B4 125

GND - - - GND* -

I/O 0 - P204 E6 128

I/O 0 - - D5 131

I/O 0 P4 P205 A3 134

I/O 0 - - C5 137

I/O 0 P3 P206 B3 140

TCK - P2 P207 C4 -

VCCO 0 P1 P208 VCCO 
Bank 0*

-

VCCO 7 P144 P208 VCCO 
Bank 7*

-

04/18/01

Notes: 
1. IRDY and TRDY can only be accessed when using Xilinx PCI 

cores.
2. Pads labelled GND*, VCCINT*, VCCO Bank 0*, VCCO Bank 1*, 

VCCO Bank 2*, VCCO Bank 3*, VCCO Bank 4*, VCCO Bank 5*, 
VCCO Bank 6*, VCCO Bank 7* are internally bonded to 
independent ground or power planes within the package. 

3. See "VCCO Banks" for details on VCCO banking.

XC2S50 Device Pinouts (Continued)
XC2S50 Pad Name

TQ144 PQ208 FG256
Bndry 
ScanFunction Bank

Additional XC2S50 Package Pins

TQ144
Not Connected Pins

P104 P105 - - - -
11/02/00
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XC2S150 Device Pinouts
XC2S150 Pad Name

PQ208 FG256 FG456
Bndry 
ScanFunction Bank

GND - P1 GND* GND* -

TMS - P2 D3 D3 -

I/O 7 P3 C2 B1 221

I/O 7 - - E4 224

I/O 7 - - C1 227

I/O 7 - A2 F5 230

GND - - GND* GND* -

I/O 7 P4 B1 D2 233

I/O 7 - - E3 236

I/O 7 - - F4 239

I/O 7 - E3 G5 242

I/O 7 P5 D2 F3 245

GND - - GND* GND* -

VCCO 7 - VCCO 
Bank 7*

VCCO 
Bank 7*

-

I/O, VREF 7 P6 C1 E2 248

I/O 7 P7 F3 E1 251

I/O 7 - - G4 254

I/O 7 - - G3 257

I/O 7 - E2 H5 260

I/O 7 P8 E4 F2 263

I/O 7 - - F1 266

I/O, VREF 7 P9 D1 H4 269

I/O 7 P10 E1 G1 272

GND - P11 GND* GND* -

VCCO 7 P12 VCCO 
Bank 7*

VCCO 
Bank 7*

-

VCCINT - P13 VCCINT* VCCINT* -

I/O 7 P14 F2 H3 275

I/O 7 P15 G3 H2 278

I/O 7 - - H1 284

I/O 7 - F1 J5 287

I/O 7 P16 F4 J2 290

I/O 7 - - J3 293

I/O 7 P17 F5 K5 299

I/O 7 P18 G2 K1 302

GND - P19 GND* GND* -

VCCO 7 - VCCO 
Bank 7*

VCCO 
Bank 7*

-

I/O, VREF 7 P20 H3 K3 305

I/O 7 P21 G4 K4 308

I/O 7 - H2 L6 311

I/O 7 P22 G5 L1 314

I/O 7 - - L5 317

I/O 7 P23 H4 L4 320

I/O, IRDY(1) 7 P24 G1 L3 323

GND - P25 GND* GND* -

VCCO 7 P26 VCCO 
Bank 7*

VCCO 
Bank 7*

-

VCCO 6 P26 VCCO 
Bank 6*

VCCO 
Bank 6*

-

I/O, TRDY(1) 6 P27 J2 M1 326

VCCINT - P28 VCCINT* VCCINT* -

I/O 6 - - M6 332

I/O 6 P29 H1 M3 335

I/O 6 - J4 M4 338

I/O 6 P30 J1 M5 341

I/O, VREF 6 P31 J3 N2 344

VCCO 6 - VCCO 
Bank 6*

VCCO 
Bank 6*

-

GND - P32 GND* GND* -

I/O 6 P33 K5 N3 347

I/O 6 P34 K2 N4 350

I/O 6 - - N5 356

I/O 6 P35 K1 P2 359

I/O 6 - K3 P4 362

I/O 6 - - R1 365

I/O 6 P36 L1 P3 371

I/O 6 P37 L2 R2 374

VCCINT - P38 VCCINT* VCCINT* -

VCCO 6 P39 VCCO 
Bank 6*

VCCO 
Bank 6*

-

GND - P40 GND* GND* -

I/O 6 P41 K4 T1 377

I/O, VREF 6 P42 M1 R4 380

I/O 6 - - T2 383

I/O 6 P43 L4 U1 386

I/O 6 - M2 R5 389

I/O 6 - - V1 392

I/O 6 - - T5 395

I/O 6 P44 L3 U2 398

I/O, VREF 6 P45 N1 T3 401

VCCO 6 - VCCO 
Bank 6*

VCCO 
Bank 6*

-

GND - - GND* GND* -

XC2S150 Device Pinouts (Continued)
XC2S150 Pad Name

PQ208 FG256 FG456
Bndry 
ScanFunction Bank
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R

I/O 1 P174 B10 C14 72

I/O 1 - - B14 75

I/O 1 P175 D10 D13 81

I/O 1 P176 A10 C13 84

GND - P177 GND* GND* -

VCCO 1 - VCCO 
Bank 1*

VCCO 
Bank 1*

-

I/O, VREF 1 P178 B9 B13 87

I/O 1 P179 E10 E12 90

I/O 1 - A9 B12 93

I/O 1 P180 D9 D12 96

I/O 1 - - C12 99

I/O 1 P181 A8 D11 102

I, GCK2 1 P182 C9 A11 108

GND - P183 GND* GND* -

VCCO 1 P184 VCCO 
Bank 1*

VCCO 
Bank 1*

-

VCCO 0 P184 VCCO 
Bank 0*

VCCO 
Bank 0*

-

I, GCK3 0 P185 B8 C11 109

VCCINT - P186 VCCINT* VCCINT* -

I/O 0 - - E11 116

I/O 0 P187 A7 A10 119

I/O 0 - D8 B10 122

I/O 0 P188 A6 C10 125

I/O, VREF 0 P189 B7 A9 128

VCCO 0 - VCCO 
Bank 0*

VCCO 
Bank 0*

-

GND - P190 GND* GND* -

I/O 0 P191 C8 B9 131

I/O 0 P192 D7 E10 134

I/O 0 - - D10 140

I/O 0 P193 E7 A8 143

I/O 0 - - D9 146

I/O 0 - - B8 149

I/O 0 P194 C7 E9 155

I/O 0 P195 B6 A7 158

XC2S150 Device Pinouts (Continued)
XC2S150 Pad Name

PQ208 FG256 FG456
Bndry 
ScanFunction Bank

VCCINT - P196 VCCINT* VCCINT* -

VCCO 0 P197 VCCO 
Bank 0*

VCCO 
Bank 0*

-

GND - P198 GND* GND* -

I/O 0 P199 A5 B7 161

I/O, VREF 0 P200 C6 E8 164

I/O 0 - - D8 167

I/O 0 P201 B5 C7 170

I/O 0 - D6 D7 173

I/O 0 - - B6 176

I/O 0 - - A5 179

I/O 0 P202 A4 D6 182

I/O, VREF 0 P203 B4 C6 185

VCCO 0 - VCCO 
Bank 0*

VCCO 
Bank 0*

-

GND - - GND* GND* -

I/O 0 P204 E6 B5 188

I/O 0 - D5 E7 191

I/O 0 - - A4 194

I/O 0 - - E6 197

I/O 0 P205 A3 B4 200

GND - - GND* GND* -

I/O 0 - C5 A3 203

I/O 0 - - B3 206

I/O 0 - - D5 209

I/O 0 P206 B3 C5 212

TCK - P207 C4 C4 -

VCCO 0 P208 VCCO 
Bank 0*

VCCO 
Bank 0*

-

VCCO 7 P208 VCCO 
Bank 7*

VCCO 
Bank 7*

-

04/18/01

Notes: 
1. IRDY and TRDY can only be accessed when using Xilinx PCI 

cores.
2. Pads labelled GND*, VCCINT*, VCCO Bank 0*, VCCO Bank 1*, 

VCCO Bank 2*, VCCO Bank 3*, VCCO Bank 4*, VCCO Bank 5*, 
VCCO Bank 6*, VCCO Bank 7* are internally bonded to 
independent ground or power planes within the package. 

3. See "VCCO Banks" for details on VCCO banking.

XC2S150 Device Pinouts (Continued)
XC2S150 Pad Name

PQ208 FG256 FG456
Bndry 
ScanFunction Bank
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R

GND - P198 GND* GND* -

I/O 0 P199 A5 B7 188

I/O, VREF 0 P200 C6 E8 191

I/O 0 - - D8 197

I/O 0 P201 B5 C7 200

GND - - GND* GND* -

I/O 0 - D6 D7 203

I/O 0 - - B6 206

I/O 0 - - A5 209

I/O 0 P202 A4 D6 212

I/O, VREF 0 P203 B4 C6 215

VCCO 0 - VCCO 
Bank 0*

VCCO 
Bank 0*

-

GND - - GND* GND* -

I/O 0 P204 E6 B5 218

I/O 0 - D5 E7 221

I/O 0 - - A4 224

I/O 0 - - E6 230

I/O, VREF 0 P205 A3 B4 233

GND - - GND* GND* -

I/O 0 - C5 A3 236

I/O 0 - - B3 239

I/O 0 - - D5 242

I/O 0 P206 B3 C5 248

TCK - P207 C4 C4 -

VCCO 0 P208 VCCO 
Bank 0*

VCCO 
Bank 0*

-

VCCO 7 P208 VCCO 
Bank 7*

VCCO 
Bank 7*

-

04/18/01

Notes: 
1. IRDY and TRDY can only be accessed when using Xilinx PCI 

cores.
2. Pads labelled GND*, VCCINT*, VCCO Bank 0*, VCCO Bank 1*, 

VCCO Bank 2*, VCCO Bank 3*, VCCO Bank 4*, VCCO Bank 5*, 
VCCO Bank 6*, VCCO Bank 7* are internally bonded to 
independent ground or power planes within the package. 

3. See "VCCO Banks" for details on VCCO banking.

XC2S200 Device Pinouts (Continued)
XC2S200 Pad Name

PQ208 FG256 FG456
Bndry 
ScanFunction Bank

Additional XC2S200 Package Pins

PQ208

Not Connected Pins

P55 P56 - - - -

11/02/00

FG256

VCCINT Pins

C3 C14 D4 D13 E5 E12

M5 M12 N4 N13 P3 P14

VCCO Bank 0 Pins

E8 F8 - - - -

VCCO Bank 1 Pins

E9 F9 - - - -

VCCO Bank 2 Pins

H11 H12 - - - -

VCCO Bank 3 Pins

J11 J12 - - - -

VCCO Bank 4 Pins

L9 M9 - - - -

VCCO Bank 5 Pins

L8 M8 - - - -

VCCO Bank 6 Pins

J5 J6 - - - -

VCCO Bank 7 Pins

H5 H6 - - - -

GND Pins

A1 A16 B2 B15 F6 F7

F10 F11 G6 G7 G8 G9

G10 G11 H7 H8 H9 H10

J7 J8 J9 J10 K6 K7

K8 K9 K10 K11 L6 L7

L10 L11 R2 R15 T1 T16

Not Connected Pins

P4 R4 - - - -
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