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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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Introduction
The Spartan®-II Field-Programmable Gate Array family 
gives users high performance, abundant logic resources, 
and a rich feature set, all at an exceptionally low price. The 
six-member family offers densities ranging from 15,000 to 
200,000 system gates, as shown in Table 1. System 
performance is supported up to 200 MHz. Features include 
block RAM (to 56K bits), distributed RAM (to 75,264 bits), 
16 selectable I/O standards, and four DLLs. Fast, 
predictable interconnect means that successive design 
iterations continue to meet timing requirements.

The Spartan-II family is a superior alternative to 
mask-programmed ASICs. The FPGA avoids the initial 
cost, lengthy development cycles, and inherent risk of 
conventional ASICs. Also, FPGA programmability permits 
design upgrades in the field with no hardware replacement 
necessary (impossible with ASICs).

Features
• Second generation ASIC replacement technology

- Densities as high as 5,292 logic cells with up to 
200,000 system gates

- Streamlined features based on Virtex® FPGA 
architecture

- Unlimited reprogrammability
- Very low cost
- Cost-effective 0.18 micron process

• System level features
- SelectRAM™ hierarchical memory:

· 16 bits/LUT distributed RAM
· Configurable 4K bit block RAM
· Fast interfaces to external RAM

- Fully PCI compliant
- Low-power segmented routing architecture
- Full readback ability for verification/observability
- Dedicated carry logic for high-speed arithmetic
- Efficient multiplier support
- Cascade chain for wide-input functions
- Abundant registers/latches with enable, set, reset
- Four dedicated DLLs for advanced clock control
- Four primary low-skew global clock distribution 

nets
- IEEE 1149.1 compatible boundary scan logic

• Versatile I/O and packaging
- Pb-free package options
- Low-cost packages available in all densities
- Family footprint compatibility in common packages
- 16 high-performance interface standards
- Hot swap Compact PCI friendly
- Zero hold time simplifies system timing

• Core logic powered at 2.5V and I/Os powered at 1.5V, 
2.5V, or 3.3V

• Fully supported by powerful Xilinx® ISE® development 
system
- Fully automatic mapping, placement, and routing
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Table  1:  Spartan-II FPGA Family Members

Device
Logic 
Cells

System Gates  
(Logic and RAM)

CLB 
Array  

(R x C)
Total 
CLBs

Maximum 
Available 

User I/O(1)

Total 
Distributed RAM 

Bits

Total 
Block RAM 

Bits

XC2S15 432 15,000 8 x 12 96 86 6,144 16K

XC2S30 972 30,000 12 x 18 216 92 13,824 24K

XC2S50 1,728 50,000 16 x 24 384 176 24,576 32K

XC2S100 2,700 100,000 20 x 30 600 176 38,400 40K

XC2S150 3,888 150,000 24 x 36 864 260 55,296 48K

XC2S200 5,292 200,000 28 x 42 1,176 284 75,264 56K

Notes: 
1. All user I/O counts do not include the four global clock/user input pins. See details in Table 2, page 4.

http://www.xilinx.com
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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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Revision History

Date Version No. Description

09/18/00 2.0 Sectioned the Spartan-II Family data sheet into four modules. Added industrial temperature 
range information.

10/31/00 2.1 Removed Power down feature.

03/05/01 2.2 Added statement on PROMs.

11/01/01 2.3 Updated Product Availability chart. Minor text edits.

09/03/03 2.4 Added device part marking.

08/02/04 2.5 Added information on Pb-free packaging options and removed discontinued options.

06/13/08 2.8 Updated description and links. Updated all modules for continuous page, figure, and table 
numbering. Synchronized all modules to v2.8.

PN 011311

http://www.xilinx.com
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Local Routing

The local routing resources, as shown in Figure 6, provide 
the following three types of connections:

• Interconnections among the LUTs, flip-flops, and
General Routing Matrix (GRM)

• Internal CLB feedback paths that provide high-speed
connections to LUTs within the same CLB, chaining
them together with minimal routing delay

• Direct paths that provide high-speed connections
between horizontally adjacent CLBs, eliminating the
delay of the GRM  

General Purpose Routing

Most Spartan-II FPGA signals are routed on the general 
purpose routing, and consequently, the majority of 
interconnect resources are associated with this level of the 
routing hierarchy. The general routing resources are 
located in horizontal and vertical routing channels 
associated with the rows and columns CLBs. The 
general-purpose routing resources are listed below.

• Adjacent to each CLB is a General Routing Matrix 
(GRM). The GRM is the switch matrix through which 
horizontal and vertical routing resources connect, and 
is also the means by which the CLB gains access to 
the general purpose routing.

• 24 single-length lines route GRM signals to adjacent 
GRMs in each of the four directions.

• 96 buffered Hex lines route GRM signals to other 
GRMs six blocks away in each one of the four 
directions. Organized in a staggered pattern, Hex lines 
may be driven only at their endpoints. Hex-line signals 
can be accessed either at the endpoints or at the 
midpoint (three blocks from the source). One third of 
the Hex lines are bidirectional, while the remaining 
ones are unidirectional.

• 12 Longlines are buffered, bidirectional wires that 
distribute signals across the device quickly and 

efficiently. Vertical Longlines span the full height of the 
device, and horizontal ones span the full width of the 
device.

I/O Routing

Spartan-II devices have additional routing resources 
around their periphery that form an interface between the 
CLB array and the IOBs. This additional routing, called the 
VersaRing, facilitates pin-swapping and pin-locking, such 
that logic redesigns can adapt to existing PCB layouts. 
Time-to-market is reduced, since PCBs and other system 
components can be manufactured while the logic design is 
still in progress.

Dedicated Routing

Some classes of signal require dedicated routing resources 
to maximize performance. In the Spartan-II architecture, 
dedicated routing resources are provided for two classes of 
signal.

• Horizontal routing resources are provided for on-chip 
3-state busses. Four partitionable bus lines are 
provided per CLB row, permitting multiple busses 
within a row, as shown in Figure 7.

• Two dedicated nets per CLB propagate carry signals 
vertically to the adjacent CLB.

Global Routing

Global Routing resources distribute clocks and other 
signals with very high fanout throughout the device. 
Spartan-II devices include two tiers of global routing 
resources referred to as primary and secondary global 
routing resources.

• The primary global routing resources are four
dedicated global nets with dedicated input pins that are
designed to distribute high-fanout clock signals with
minimal skew. Each global clock net can drive all CLB,
IOB, and block RAM clock pins. The primary global
nets may only be driven by global buffers. There are
four global buffers, one for each global net.

• The secondary global routing resources consist of 24
backbone lines, 12 across the top of the chip and 12
across bottom. From these lines, up to 12 unique
signals per column can be distributed via the 12
longlines in the column. These secondary resources
are more flexible than the primary resources since they
are not restricted to routing only to clock pins.

Figure 6:  Spartan-II Local Routing
DS001_06_032300
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Configuration
Configuration is the process by which the bitstream of a 
design, as generated by the Xilinx software, is loaded into 
the internal configuration memory of the FPGA. Spartan-II 
devices support both serial configuration, using the 
master/slave serial and JTAG modes, as well as byte-wide 
configuration employing the Slave Parallel mode.

Configuration File

Spartan-II devices are configured by sequentially loading 
frames of data that have been concatenated into a 
configuration file. Table 8 shows how much nonvolatile 
storage space is needed for Spartan-II devices.

It is important to note that, while a PROM is commonly used 
to store configuration data before loading them into the 
FPGA, it is by no means required. Any of a number of 
different kinds of under populated nonvolatile storage 
already available either on or off the board (i.e., hard drives, 
FLASH cards, etc.) can be used. For more information on 
configuration without a PROM, refer to XAPP098, The 
Low-Cost, Efficient Serial Configuration of Spartan FPGAs.

 

Modes

Spartan-II devices support the following four configuration 
modes:

• Slave Serial mode

• Master Serial mode

• Slave Parallel mode

• Boundary-scan mode

The Configuration mode pins (M2, M1, M0) select among 
these configuration modes with the option in each case of 
having the IOB pins either pulled up or left floating prior to 
the end of configuration. The selection codes are listed in 
Table 9. 

Configuration through the boundary-scan port is always 
available, independent of the mode selection. Selecting the 
boundary-scan mode simply turns off the other modes. The 
three mode pins have internal pull-up resistors, and default 
to a logic High if left unconnected.  

Table  8:  Spartan-II Configuration File Size

Device Configuration File Size (Bits)

XC2S15 197,696

XC2S30 336,768

XC2S50 559,200

XC2S100 781,216

XC2S150 1,040,096

XC2S200 1,335,840

Table  9:  Configuration Modes

Configuration Mode
Preconfiguration

Pull-ups M0 M1 M2
CCLK

Direction Data Width Serial DOUT

Master Serial mode No 0 0 0 Out 1 Yes

Yes 0 0 1

Slave Parallel mode Yes 0 1 0 In 8 No

No 0 1 1

Boundary-Scan mode Yes 1 0 0 N/A 1 No

No 1 0 1

Slave Serial mode Yes 1 1 0 In 1 Yes

No 1 1 1

Notes: 
1. During power-on and throughout configuration, the I/O drivers will be in a high-impedance state. After configuration, all unused I/Os 

(those not assigned signals) will remain in a high-impedance state. Pins used as outputs may pulse High at the end of configuration 
(see Answer 10504).

2. If the Mode pins are set for preconfiguration pull-ups, those resistors go into effect once the rising edge of INIT samples the Mode 
pins. They will stay in effect until GTS is released during startup, after which the UnusedPin bitstream generator option will determine 
whether the unused I/Os have a pull-up, pull-down, or no resistor.

http://www.xilinx.com/support/documentation/application_notes/xapp098.pdf
http://www.xilinx.com
http://www.xilinx.com/support/answers/10504.htm
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division factor N except for non-integer division in High 
Frequency (HF) mode. For division factor 1.5 the duty cycle 
in the HF mode is 33.3% High and 66.7% Low. For division 
factor 2.5, the duty cycle in the HF mode is 40.0% High and 
60.0% Low.

1x Clock Outputs — CLK[0|90|180|270]

The 1x clock output pin CLK0 represents a 
delay-compensated version of the source clock (CLKIN) 
signal. The CLKDLL primitive provides three phase-shifted 
versions of the CLK0 signal while CLKDLLHF provides only 
the 180 degree phase-shifted version. The relationship 
between phase shift and the corresponding period shift 
appears in Table 10.

The timing diagrams in Figure 26 illustrate the DLL clock 
output characteristics.

The DLL provides duty cycle correction on all 1x clock 
outputs such that all 1x clock outputs by default have a 
50/50 duty cycle. The DUTY_CYCLE_CORRECTION 
property (TRUE by default), controls this feature. In order to 
deactivate the DLL duty cycle correction, attach the 
DUTY_CYCLE_CORRECTION=FALSE property to the 
DLL primitive. When duty cycle correction deactivates, the 
output clock has the same duty cycle as the source clock.

The DLL clock outputs can drive an OBUF, a BUFG, or they 
can route directly to destination clock pins. The DLL clock 
outputs can only drive the BUFGs that reside on the same 
edge (top or bottom).

Locked Output — LOCKED

In order to achieve lock, the DLL may need to sample 
several thousand clock cycles. After the DLL achieves lock 
the LOCKED signal activates. The "DLL Timing 
Parameters" section of Module 3 provides estimates for 
locking times. 

In order to guarantee that the system clock is established 
prior to the device "waking up," the DLL can delay the 
completion of the device configuration process until after 
the DLL locks. The STARTUP_WAIT property activates this 
feature.

Until the LOCKED signal activates, the DLL output clocks 
are not valid and can exhibit glitches, spikes, or other 

spurious movement. In particular the CLK2X output will 
appear as a 1x clock with a 25/75 duty cycle.

DLL Properties

Properties provide access to some of the Spartan-II family 
DLL features, (for example, clock division and duty cycle 
correction).

Duty Cycle Correction Property

The 1x clock outputs, CLK0, CLK90, CLK180, and CLK270, 
use the duty-cycle corrected default, such that they exhibit a 
50/50 duty cycle. The DUTY_CYCLE_CORRECTION 
property (by default TRUE) controls this feature. To 
deactivate the DLL duty-cycle correction for the 1x clock 
outputs, attach the DUTY_CYCLE_CORRECTION=FALSE 
property to the DLL primitive.

Clock Divide Property 

The CLKDV_DIVIDE property specifies how the signal on 
the CLKDV pin is frequency divided with respect to the 
CLK0 pin. The values allowed for this property are 1.5, 2, 
2.5, 3, 4, 5, 8, or 16; the default value is 2. 

Table  10:  Relationship of Phase-Shifted Output Clock 
to Period Shift

Phase (degrees) Period Shift (percent)

0 0%

90 25%

180 50%

270 75%

Figure 26:  DLL Output Characteristics
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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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LVTTL output buffers have selectable drive strengths.

The format for LVTTL OBUF primitive names is as follows.

OBUF_<slew_rate>_<drive_strength>

<slew_rate> is either F (Fast), or S (Slow) and 
<drive_strength> is specified in milliamps (2, 4, 6, 8, 12, 16, 
or 24). The default is slew rate limited with 12 mA drive.

OBUF placement restrictions require that within a given 
VCCO bank each OBUF share the same output source drive 
voltage. Input buffers of any type and output buffers that do 
not require VCCO can be placed within any VCCO bank. 
Table 17 summarizes the output compatibility requirements. 
The LOC property can specify a location for the OBUF.

OBUFT

The generic 3-state output buffer OBUFT, shown in 
Figure 39, typically implements 3-state outputs or 
bidirectional I/O.

With no extension or property specified for the generic 
OBUFT primitive, the assumed standard is slew rate limited 
LVTTL with 12 mA drive strength. 

The LVTTL OBUFT can support one of two slew rate modes 
to minimize bus transients. By default, the slew rate for each 
output buffer is reduced to minimize power bus transients 
when switching non-critical signals. 

LVTTL 3-state output buffers have selectable drive 
strengths. 

The format for LVTTL OBUFT primitive names is as follows.

OBUFT_<slew_rate>_<drive_strength>

<slew_rate> can be either F (Fast), or S (Slow) and 
<drive_strength> is specified in milliamps (2, 4, 6, 8, 12, 16, 
or 24).

The Versatile I/O OBUFT placement restrictions require 
that within a given VCCO bank each OBUFT share the same 
output source drive voltage. Input buffers of any type and 
output buffers that do not require VCCO can be placed within 
the same VCCO bank. 

The LOC property can specify a location for the OBUFT.

3-state output buffers and bidirectional buffers can have 
either a weak pull-up resistor, a weak pull-down resistor, or 
a weak "keeper" circuit. Control this feature by adding the 
appropriate primitive to the output net of the OBUFT 
(PULLUP, PULLDOWN, or KEEPER).

The weak "keeper" circuit requires the input buffer within the 
IOB to sample the I/O signal. So, OBUFTs programmed for 
an I/O standard that requires a VREF have automatic 
placement of a VREF in the bank with an OBUFT configured 
with a weak "keeper" circuit. This restriction does not affect 
most circuit design as applications using an OBUFT 
configured with a weak "keeper" typically implement a 
bidirectional I/O. In this case the IBUF (and the 
corresponding VREF) are explicitly placed.

The LOC property can specify a location for the OBUFT.

IOBUF

Use the IOBUF primitive for bidirectional signals that 
require both an input buffer and a 3-state output buffer with 
an active high 3-state pin. The generic input/output buffer 
IOBUF appears in Figure 40.

With no extension or property specified for the generic 
IOBUF primitive, the assumed standard is LVTTL input 
buffer and slew rate limited LVTTL with 12 mA drive strength 
for the output buffer. 

The LVTTL IOBUF can support one of two slew rate modes 
to minimize bus transients. By default, the slew rate for each 
output buffer is reduced to minimize power bus transients 
when switching non-critical signals.

LVTTL bidirectional buffers have selectable output drive 
strengths.

The format for LVTTL IOBUF primitive names is as follows:

Table  17:  Output Standards Compatibility 
Requirements

Rule 1 Only outputs with standards which share 
compatible VCCO may be used within the same 
bank.

Rule 2 There are no placement restrictions for outputs 
with standards that do not require a VCCO.

VCCO Compatible Standards

3.3 LVTTL, SSTL3_I, SSTL3_II, CTT, AGP, GTL, 
GTL+, PCI33_3, PCI66_3

2.5 SSTL2_I, SSTL2_II, LVCMOS2, GTL, GTL+

1.5 HSTL_I, HSTL_III, HSTL_IV, GTL, GTL+

Figure 39:  3-State Output Buffer Primitive (OBUFT

IOI
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ground metallization. The IC internal ground level deviates 
from the external system ground level for a short duration (a 
few nanoseconds) after multiple outputs change state 
simultaneously. 

Ground bounce affects stable Low outputs and all inputs 
because they interpret the incoming signal by comparing it 
to the internal ground. If the ground bounce amplitude 
exceeds the actual instantaneous noise margin, then a 
non-changing input can be interpreted as a short pulse with 
a polarity opposite to the ground bounce.

Table 18 provides the guidelines for the maximum number 
of simultaneously switching outputs allowed per output 
power/ground pair to avoid the effects of ground bounce. 
Refer to Table 19 for the number of effective output 
power/ground pairs for each Spartan-II device and package 
combination. 

Termination Examples

Creating a design with the Versatile I/O features requires 
the instantiation of the desired library primitive within the 
design code. At the board level, designers need to know the 
termination techniques required for each I/O standard.

This section describes some common application examples 
illustrating the termination techniques recommended by 
each of the standards supported by the Versatile I/O 
features. For a full range of accepted values for the DC 
voltage specifications for each standard, refer to the table 
associated with each figure. 

The resistors used in each termination technique example 
and the transmission lines depicted represent board level 
components and are not meant to represent components 
on the device.

Table  18:  Maximum Number of Simultaneously 
Switching Outputs per Power/Ground Pair

Package

Standard CS, FG
PQ, 

TQ, VQ

LVTTL Slow Slew Rate, 2 mA drive 68 36

LVTTL Slow Slew Rate, 4 mA drive 41 20

LVTTL Slow Slew Rate, 6 mA drive 29 15

LVTTL Slow Slew Rate, 8 mA drive 22 12

LVTTL Slow Slew Rate, 12 mA drive 17 9

LVTTL Slow Slew Rate, 16 mA drive 14 7

LVTTL Slow Slew Rate, 24 mA drive 9 5

LVTTL Fast Slew Rate, 2 mA drive 40 21

LVTTL Fast Slew Rate, 4 mA drive 24 12

LVTTL Fast Slew Rate, 6 mA drive 17 9

LVTTL Fast Slew Rate, 8 mA drive 13 7

LVTTL Fast Slew Rate, 12 mA drive 10 5

LVTTL Fast Slew Rate, 16 mA drive 8 4

LVTTL Fast Slew Rate, 24 mA drive 5 3

LVCMOS2 10 5

PCI 8 4

GTL 4 4

GTL+ 4 4

HSTL Class I 18 9

HSTL Class III 9 5

HSTL Class IV 5 3

SSTL2 Class I 15 8

SSTL2 Class II 10 5

SSTL3 Class I 11 6

SSTL3 Class II 7 4

CTT 14 7

AGP 9 5

Notes: 
1. This analysis assumes a 35 pF load for each output.

Table  19:  Effective Output Power/Ground Pairs for 
Spartan-II Devices

Spartan-II Devices

Pkg.
XC2S

15
XC2S

30
XC2S

50
XC2S
100

XC2S
150

XC2S
200

VQ100 8 8 - - - -

CS144 12 12 - - - -

TQ144 12 12 12 12 - -

PQ208 - 16 16 16 16 16

FG256 - - 16 16 16 16

FG456 - - - 48 48 48

Table  18:  Maximum Number of Simultaneously 
Switching Outputs per Power/Ground Pair

Package

Standard CS, FG
PQ, 

TQ, VQ
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Clock Distribution Guidelines(1)  

Clock Distribution Switching Characteristics
TGPIO is specified for LVTTL levels. For other standards, adjust TGPIO with the values shown in "I/O Standard Global Clock
Input Adjustments". 

I/O Standard Global Clock Input Adjustments
Delays associated with a global clock input pad are specified for LVTTL levels. For other standards, adjust the delays by the
values shown. A delay adjusted in this way constitutes a worst-case limit. 

Symbol  Description

 Speed Grade

Units

-6 -5

Max Max

GCLK Clock Skew

TGSKEWIOB Global clock skew between IOB flip-flops 0.13 0.14 ns

Notes: 
1. These clock distribution delays are provided for guidance only. They reflect the delays encountered in a typical design under 

worst-case conditions. Precise values for a particular design are provided by the timing analyzer.

1

Symbol  Description

 Speed Grade

Units

-6 -5

Max Max

GCLK IOB and Buffer

TGPIO Global clock pad to output 0.7 0.8 ns

TGIO Global clock buffer I input to O output 0.7 0.8 ns

Symbol Description Standard

Speed Grade

Units-6 -5

Data Input Delay Adjustments

TGPLVTTL Standard-specific global clock 
input delay adjustments

LVTTL 0 0 ns

TGPLVCMOS2 LVCMOS2 –0.04 –0.05 ns

TGPPCI33_3 PCI, 33 MHz, 3.3V –0.11 –0.13 ns

TGPPCI33_5 PCI, 33 MHz, 5.0V 0.26 0.30 ns

TGPPCI66_3 PCI, 66 MHz, 3.3V –0.11 –0.13 ns

TGPGTL GTL 0.80 0.84 ns

TGPGTLP GTL+ 0.71 0.73 ns

TGPHSTL HSTL 0.63 0.64 ns

TGPSSTL2 SSTL2 0.52 0.51 ns

TGPSSTL3 SSTL3 0.56 0.55 ns

TGPCTT CTT 0.62 0.62 ns

TGPAGP AGP 0.54 0.53 ns

Notes: 
1. Input timing for GPLVTTL is measured at 1.4V. For other I/O standards, see the table "Delay Measurement Methodology," page 60.
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Figure 52:  Period Tolerance and Clock Jitter

Period Tolerance: the allowed input clock period change in nanoseconds.

Output Jitter: the difference between an ideal
reference clock edge and the actual design.

TCLKIN + TIPTOL_

DS001_52_090800

Actual Period

+
 J

itte
r

+/- Jitter

+ Maximum
   Phase Difference

Phase Offset and Maximum Phase Difference

+ Phase Offset

Ideal Period

1

FCLKIN
 T              = CLKIN

http://www.xilinx.com


DS001-4 (v2.8) June 13, 2008 www.xilinx.com Module 4 of 4
Product Specification 69

© 2000-2008 Xilinx, Inc. All rights reserved. XILINX, the Xilinx logo, the Brand Window, and other designated brands included herein are trademarks of Xilinx, Inc. All other 
trademarks are the property of their respective owners.

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.

 

99

Spartan-II FPGA Family: 
Pinout Tables

DS001-4 (v2.8) June 13, 2008 Product Specification

R

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.
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VCCINT - P85 P24 A9 P171 -

I/O 1 - P23 D8 P172 24

I/O 1 - P22 C8 P173 27

I/O 1 - - - P174 30

I/O 1 - - - P175 33

I/O 1 - - - P176 36

GND - - - - P177 -

I/O, VREF 1 P86 P21 B8 P178 39

I/O 1 - - - P179 42

I/O 1 - P20 A8 P180 45

I/O 1 P87 P19 B7 P181 48

I, GCK2 1 P88 P18 A7 P182 54

GND - P89 P17 C7 P183 -

VCCO 1 P90 P16 D7 P184 -

VCCO 0 P90 P16 D7 P184 -

I, GCK3 0 P91 P15 A6 P185 55

VCCINT - P92 P14 B6 P186 -

I/O 0 - P13 C6 P187 62

I/O 0 - - - P188 65

I/O, VREF 0 P93 P12 D6 P189 68

GND - - - - P190 -

I/O 0 - - - P191 71

I/O 0 - - - P192 74

I/O 0 - - - P193 77

I/O 0 - P11 A5 P194 80

I/O 0 - P10 B5 P195 83

VCCINT - P94 P9 C5 P196 -

VCCO 0 - - - P197 -

GND - - P8 D5 P198 -

I/O 0 P95 P7 A4 P199 86

I/O 0 P96 P6 B4 P200 89

I/O 0 - - - P201 92

XC2S30 Device Pinouts (Continued)
XC2S30 Pad Name

VQ100 TQ144 CS144 PQ208
Bndry 
ScanFunction Bank

I/O, VREF 0 P97 P5 C4 P203 95

I/O 0 - - - P204 98

I/O 0 - P4 A3 P205 101

I/O 0 P98 P3 B3 P206 104

TCK - P99 P2 C3 P207 -

VCCO 0 P100 P1 A2 P208 -

VCCO 7 P100 P144 B2 P208 -

04/18/01

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

PCI cores.
2. See "VCCO Banks" for details on VCCO banking.

Additional XC2S30 Package Pins

VQ100
Not Connected Pins

P28 P29 - - - -
11/02/00

TQ144
Not Connected Pins

P104 P105 - - - -
11/02/00

CS144
Not Connected Pins

M3 N3 - - - -
11/02/00

PQ208
Not Connected Pins

P7 P13 P38 P44 P55 P56
P60 P97 P112 P118 P143 P149

P165 P202 - - - -
11/02/00

Notes: 
1. For the PQ208 package, P13, P38, P118, and P143, which 

are Not Connected Pins on the XC2S30, are assigned to 
VCCINT on larger devices.

XC2S30 Device Pinouts (Continued)
XC2S30 Pad Name

VQ100 TQ144 CS144 PQ208
Bndry 
ScanFunction Bank
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XC2S50 Device Pinouts
XC2S50 Pad Name

TQ144 PQ208 FG256
Bndry 
ScanFunction Bank

GND - P143 P1 GND* -

TMS - P142 P2 D3 -

I/O 7 P141 P3 C2 149

I/O 7 - - A2 152

I/O 7 P140 P4 B1 155

I/O 7 - - E3 158

I/O 7 - P5 D2 161

GND - - - GND* -

I/O, VREF 7 P139 P6 C1 164

I/O 7 - P7 F3 167

I/O 7 - - E2 170

I/O 7 P138 P8 E4 173

I/O 7 P137 P9 D1 176

I/O 7 P136 P10 E1 179

GND - P135 P11 GND* -

VCCO 7 - P12 VCCO 
Bank 7*

-

VCCINT - - P13 VCCINT* -

I/O 7 P134 P14 F2 182

I/O 7 P133 P15 G3 185

I/O 7 - - F1 188

I/O 7 - P16 F4 191

I/O 7 - P17 F5 194

I/O 7 - P18 G2 197

GND - - P19 GND* -

I/O, VREF 7 P132 P20 H3 200

I/O 7 P131 P21 G4 203

I/O 7 - - H2 206

I/O 7 P130 P22 G5 209

I/O 7 - P23 H4 212

I/O, IRDY(1) 7 P129 P24 G1 215

GND - P128 P25 GND* -

VCCO 7 P127 P26 VCCO 
Bank 7*

-

VCCO 6 P127 P26 VCCO 
Bank 6*

-

I/O, TRDY(1) 6 P126 P27 J2 218

VCCINT - P125 P28 VCCINT* -

I/O 6 P124 P29 H1 224

I/O 6 - - J4 227

I/O 6 P123 P30 J1 230

I/O, VREF 6 P122 P31 J3 233

GND - - P32 GND* -

I/O 6 - P33 K5 236

I/O 6 - P34 K2 239

I/O 6 - P35 K1 242

I/O 6 - - K3 245

I/O 6 P121 P36 L1 248

I/O 6 P120 P37 L2 251

VCCINT - - P38 VCCINT* -

VCCO 6 - P39 VCCO 
Bank 6*

-

GND - P119 P40 GND* -

I/O 6 P118 P41 K4 254

I/O 6 P117 P42 M1 257

I/O 6 P116 P43 L4 260

I/O 6 - - M2 263

I/O 6 - P44 L3 266

I/O, VREF 6 P115 P45 N1 269

GND - - - GND* -

I/O 6 - P46 P1 272

I/O 6 - - L5 275

I/O 6 P114 P47 N2 278

I/O 6 - - M4 281

I/O 6 P113 P48 R1 284

I/O 6 P112 P49 M3 287

M1 - P111 P50 P2 290

GND - P110 P51 GND* -

M0 - P109 P52 N3 291

VCCO 6 P108 P53 VCCO 
Bank 6*

-

VCCO 5 P107 P53 VCCO 
Bank 5*

-

M2 - P106 P54 R3 292

I/O 5 - - N5 299

I/O 5 P103 P57 T2 302

I/O 5 - - P5 305

I/O 5 - P58 T3 308

GND - - - GND* -

I/O, VREF 5 P102 P59 T4 311

I/O 5 - P60 M6 314

I/O 5 - - T5 317

I/O 5 P101 P61 N6 320

I/O 5 P100 P62 R5 323

XC2S50 Device Pinouts (Continued)
XC2S50 Pad Name

TQ144 PQ208 FG256
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 4 P90 R11 AA15 595

VCCINT - P91 VCCINT* VCCINT* -

VCCO 4 P92 VCCO 
Bank 4*

VCCO 
Bank 4*

-

GND - P93 GND* GND* -

I/O 4 P94 M11 Y15 598

I/O, VREF 4 P95 T11 AB16 601

I/O 4 - - AB17 604

I/O 4 P96 N11 V15 607

I/O 4 - R12 Y16 610

I/O 4 - - AA17 613

I/O 4 - - W16 616

I/O 4 P97 P11 AB18 619

I/O, VREF 4 P98 T12 AB19 622

VCCO 4 - VCCO 
Bank 4*

VCCO 
Bank 4*

-

GND - - GND* GND* -

I/O 4 P99 T13 Y17 625

I/O 4 - N12 V16 628

I/O 4 - - AA18 631

I/O 4 - - W17 634

I/O 4 P100 R13 AB20 637

GND - - GND* GND* -

I/O 4 - P12 AA19 640

I/O 4 - - V17 643

I/O 4 - - Y18 646

I/O 4 P101 P13 AA20 649

I/O 4 P102 T14 W18 652

GND - P103 GND* GND* -

DONE 3 P104 R14 Y19 655

VCCO 4 P105 VCCO 
Bank 4*

VCCO 
Bank 4*

-

VCCO 3 P105 VCCO 
Bank 3*

VCCO 
Bank 3*

-

PROGRAM - P106 P15 W20 658

I/O (INIT) 3 P107 N15 V19 659

I/O (D7) 3 P108 N14 Y21 662

I/O 3 - - V20 665

I/O 3 - - AA22 668

I/O 3 - T15 W21 671

GND - - GND* GND* -

I/O 3 P109 M13 U20 674

XC2S150 Device Pinouts (Continued)
XC2S150 Pad Name

PQ208 FG256 FG456
Bndry 
ScanFunction Bank

I/O 3 - - U19 677

I/O 3 - - V21 680

I/O 3 - R16 T18 683

I/O 3 P110 M14 W22 686

GND - - GND* GND* -

VCCO 3 - VCCO  
Bank 3*

VCCO  
Bank 3*

-

I/O, VREF 3 P111 L14 U21 689

I/O 3 P112 M15 T20 692

I/O 3 - - T19 695

I/O 3 - - V22 698

I/O 3 - L12 T21 701

I/O 3 P113 P16 R18 704

I/O 3 - - U22 707

I/O, VREF 3 P114 L13 R19 710

I/O (D6) 3 P115 N16 T22 713

GND - P116 GND* GND* -

VCCO 3 P117 VCCO  
Bank 3*

VCCO  
Bank 3*

-

VCCINT - P118 VCCINT* VCCINT* -

I/O (D5) 3 P119 M16 R21 716

I/O 3 P120 K14 P18 719

I/O 3 - - P19 725

I/O 3 - L16 P20 728

I/O 3 P121 K13 P21 731

I/O 3 - - N19 734

I/O 3 P122 L15 N18 740

I/O 3 P123 K12 N20 743

GND - P124 GND* GND* -

VCCO 3 - VCCO 
Bank 3*

VCCO 
Bank 3*

-

I/O, VREF 3 P125 K16 N21 746

I/O (D4) 3 P126 J16 N22 749

I/O 3 - J14 M19 752

I/O 3 P127 K15 M20 755

I/O 3 - - M18 758

VCCINT - P128 VCCINT* VCCINT* -

I/O, TRDY(1) 3 P129 J15 M22 764

VCCO 3 P130 VCCO 
Bank 3*

VCCO 
Bank 3*

-

VCCO 2 P130 VCCO 
Bank 2*

VCCO 
Bank 2*

-

GND - P131 GND* GND* -

XC2S150 Device Pinouts (Continued)
XC2S150 Pad Name

PQ208 FG256 FG456
Bndry 
ScanFunction Bank
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I, GCK0 4 P80 N8 W12 636

I/O 4 P81 N9 U12 640

I/O 4 - - V12 646

I/O 4 P82 R9 Y12 649

I/O 4 - N10 AA12 652

I/O 4 - - W13 655

I/O 4 P83 T9 AB13 661

I/O, VREF 4 P84 P9 AA13 664

VCCO 4 - VCCO 
Bank 4*

VCCO 
Bank 4*

-

GND - P85 GND* GND* -

I/O 4 P86 M10 Y13 667

I/O 4 P87 R10 V13 670

I/O 4 - - AB14 673

I/O 4 - - W14 676

I/O 4 P88 P10 AA14 679

GND - - GND* GND* -

I/O 4 - - V14 682

I/O 4 - - Y14 685

I/O 4 - - W15 688

I/O 4 P89 T10 AB15 691

I/O 4 P90 R11 AA15 694

VCCINT - P91 VCCINT* VCCINT* -

VCCO 4 P92 VCCO 
Bank 4*

VCCO 
Bank 4*

-

GND - P93 GND* GND* -

I/O 4 P94 M11 Y15 697

I/O, VREF 4 P95 T11 AB16 700

I/O 4 - - AB17 706

I/O 4 P96 N11 V15 709

GND - - GND* GND* -

I/O 4 - R12 Y16 712

I/O 4 - - AA17 715

I/O 4 - - W16 718

I/O 4 P97 P11 AB18 721

I/O, VREF 4 P98 T12 AB19 724

VCCO 4 - VCCO 
Bank 4*

VCCO 
Bank 4*

-

GND - - GND* GND* -

I/O 4 P99 T13 Y17 727

I/O 4 - N12 V16 730

I/O 4 - - AA18 733

XC2S200 Device Pinouts (Continued)
XC2S200 Pad Name

PQ208 FG256 FG456
Bndry 
ScanFunction Bank

I/O 4 - - W17 739

I/O, VREF 4 P100 R13 AB20 742

GND - - GND* GND* -

I/O 4 - P12 AA19 745

I/O 4 - - V17 748

I/O 4 - - Y18 751

I/O 4 P101 P13 AA20 757

I/O 4 P102 T14 W18 760

GND - P103 GND* GND* -

DONE 3 P104 R14 Y19 763

VCCO 4 P105 VCCO 
Bank 4*

VCCO 
Bank 4*

-

VCCO 3 P105 VCCO 
Bank 3*

VCCO 
Bank 3*

-

PROGRAM - P106 P15 W20 766

I/O (INIT) 3 P107 N15 V19 767

I/O (D7) 3 P108 N14 Y21 770

I/O 3 - - V20 776

I/O 3 - - AA22 779

I/O 3 - T15 W21 782

GND - - GND* GND* -

I/O, VREF 3 P109 M13 U20 785

I/O 3 - - U19 788

I/O 3 - - V21 794

GND - - GND* GND* -

I/O 3 - R16 T18 797

I/O 3 P110 M14 W22 800

GND - - GND* GND* -

VCCO 3 - VCCO  
Bank 3*

VCCO  
Bank 3*

-

I/O, VREF 3 P111 L14 U21 803

I/O 3 P112 M15 T20 806

I/O 3 - - T19 809

I/O 3 - - V22 812

I/O 3 - L12 T21 815

GND - - GND* GND* -

I/O 3 P113 P16 R18 818

I/O 3 - - U22 821

I/O, VREF 3 P114 L13 R19 827

I/O (D6) 3 P115 N16 T22 830

GND - P116 GND* GND* -

XC2S200 Device Pinouts (Continued)
XC2S200 Pad Name

PQ208 FG256 FG456
Bndry 
ScanFunction Bank
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VCCO 1 P156 VCCO 
Bank 1*

VCCO 
Bank 1*

-

TDO 2 P157 B14 A21 -

GND - P158 GND* GND* -

TDI - P159 A15 B20 -

I/O (CS) 1 P160 B13 C19 0

I/O (WRITE) 1 P161 C13 A20 3

I/O 1 - - B19 9

I/O 1 - - C18 12

I/O 1 - C12 D17 15

GND - - GND* GND* -

I/O, VREF 1 P162 A14 A19 18

I/O 1 - - B18 21

I/O 1 - - E16 27

I/O 1 - D12 C17 30

I/O 1 P163 B12 D16 33

GND - - GND* GND* -

VCCO 1 - VCCO 
Bank 1*

VCCO 
Bank 1*

-

I/O, VREF 1 P164 C11 A18 36

I/O 1 P165 A13 B17 39

I/O 1 - - E15 42

I/O 1 - - A17 45

I/O 1 - D11 D15 48

GND - - GND* GND* -

I/O 1 P166 A12 C16 51

I/O 1 - - D14 54

I/O, VREF 1 P167 E11 E14 60

I/O 1 P168 B11 A16 63

GND - P169 GND* GND* -

VCCO 1 P170 VCCO 
Bank 1*

VCCO 
Bank 1*

-

VCCINT - P171 VCCINT* VCCINT* -

I/O 1 P172 A11 C15 66

I/O 1 P173 C10 B15 69

I/O 1 - - E13 72

I/O 1 - - A15 75

I/O 1 - - F12 78

GND - - GND* GND* -

I/O 1 P174 B10 C14 81

I/O 1 - - B14 84

I/O 1 - - A14 87

XC2S200 Device Pinouts (Continued)
XC2S200 Pad Name

PQ208 FG256 FG456
Bndry 
ScanFunction Bank

I/O 1 P175 D10 D13 90

I/O 1 P176 A10 C13 93

GND - P177 GND* GND* -

VCCO 1 - VCCO 
Bank 1*

VCCO 
Bank 1*

-

I/O, VREF 1 P178 B9 B13 96

I/O 1 P179 E10 E12 99

I/O 1 - - A13 105

I/O 1 - A9 B12 108

I/O 1 P180 D9 D12 111

I/O 1 - - C12 114

I/O 1 P181 A8 D11 120

I, GCK2 1 P182 C9 A11 126

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 127

VCCINT - P186 VCCINT* VCCINT* -

I/O 0 - - E11 137

I/O 0 P187 A7 A10 140

I/O 0 - D8 B10 143

I/O 0 - - F11 146

I/O 0 P188 A6 C10 152

I/O, VREF 0 P189 B7 A9 155

VCCO 0 - VCCO 
Bank 0*

VCCO 
Bank 0*

-

GND - P190 GND* GND* -

I/O 0 P191 C8 B9 158

I/O 0 P192 D7 E10 161

I/O 0 - - C9 164

I/O 0 - - D10 167

I/O 0 P193 E7 A8 170

GND - - GND* GND* -

I/O 0 - - D9 173

I/O 0 - - B8 176

I/O 0 - - C8 179

I/O 0 P194 C7 E9 182

I/O 0 P195 B6 A7 185

VCCINT - P196 VCCINT* VCCINT* -

VCCO 0 P197 VCCO 
Bank 0*

VCCO 
Bank 0*

-

XC2S200 Device Pinouts (Continued)
XC2S200 Pad Name

PQ208 FG256 FG456
Bndry 
ScanFunction Bank
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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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Revision History

11/02/00

FG456

VCCINT Pins

E5 E18 F6 F17 G7 G8

G9 G14 G15 G16 H7 H16

J7 J16 P7 P16 R7 R16

T7 T8 T9 T14 T15 T16

U6 U17 V5 V18 - -

VCCO Bank 0 Pins

F7 F8 F9 F10 G10 G11

VCCO Bank 1 Pins

F13 F14 F15 F16 G12 G13

VCCO Bank 2 Pins

G17 H17 J17 K16 K17 L16

VCCO Bank 3 Pins

M16 N16 N17 P17 R17 T17

VCCO Bank 4 Pins

T12 T13 U13 U14 U15 U16

VCCO Bank 5 Pins

T10 T11 U7 U8 U9 U10

VCCO Bank 6 Pins

M7 N6 N7 P6 R6 T6

VCCO Bank 7 Pins

Additional XC2S200 Package Pins (Continued)
G6 H6 J6 K6 K7 L7

GND Pins

A1 A22 B2 B21 C3 C20

J9 J10 J11 J12 J13 J14

K9 K10 K11 K12 K13 K14

L9 L10 L11 L12 L13 L14

M9 M10 M11 M12 M13 M14

N9 N10 N11 N12 N13 N14

P9 P10 P11 P12 P13 P14

Y3 Y20 AA2 AA21 AB1 AB22

Not Connected Pins

A2 A6 A12 B11 B16 C2

D1 D4 D18 D19 E17 E19

G2 G22 L2 L19 M2 M21

R3 R20 U3 U18 V6 W4

W19 Y5 Y22 AA1 AA3 AA11

AA16 AB7 AB12 AB21 - -

11/02/00

Additional XC2S200 Package Pins (Continued)

Version 
No. Date Description

2.0 09/18/00 Sectioned the Spartan-II Family data sheet into four modules. Corrected all known errors in the pinout tables.

2.1 10/04/00 Added notes requiring PWDN to be tied to VCCINT when unused.

2.2 11/02/00 Removed the Power Down feature.

2.3 03/05/01 Added notes on pinout tables for IRDY and TRDY.

2.4 04/30/01 Reinstated XC2S50 VCCO Bank 7, GND, and "not connected" pins missing in version 2.3.

2.5 09/03/03 Added caution about Not Connected Pins to XC2S30 pinout tables on page 76.

2.8 06/13/08 Added "Package Overview" section. Added notes to clarify shared VCCO banks. Updated description and links. 
Updated all modules for continuous page, figure, and table numbering. Synchronized all modules to v2.8.
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