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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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Storage Elements

Storage elements in the Spartan-II FPGA slice can be 
configured either as edge-triggered D-type flip-flops or as 
level-sensitive latches. The D inputs can be driven either by 
function generators within the slice or directly from slice 
inputs, bypassing the function generators.

In addition to Clock and Clock Enable signals, each slice 
has synchronous set and reset signals (SR and BY). SR 
forces a storage element into the initialization state 
specified for it in the configuration. BY forces it into the 

opposite state. Alternatively, these signals may be 
configured to operate asynchronously. 

All control signals are independently invertible, and are 
shared by the two flip-flops within the slice.

Additional Logic

The F5 multiplexer in each slice combines the function 
generator outputs. This combination provides either a 
function generator that can implement any 5-input function, 
a 4:1 multiplexer, or selected functions of up to nine inputs.

Figure 4:  Spartan-II CLB Slice (two identical slices in each CLB)
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Development System
Spartan-II FPGAs are supported by the Xilinx ISE® 
development tools. The basic methodology for Spartan-II 
FPGA design consists of three interrelated steps: design 
entry, implementation, and verification. Industry-standard 
tools are used for design entry and simulation, while Xilinx 
provides proprietary architecture-specific tools for 
implementation.

The Xilinx development system is integrated under a single 
graphical interface, providing designers with a common 
user interface regardless of their choice of entry and 
verification tools. The software simplifies the selection of 
implementation options with pull-down menus and on-line 
help. 

For HDL design entry, the Xilinx FPGA development 
system provides interfaces to several synthesis design 
environments.

A standard interface-file specification, Electronic Design 
Interchange Format (EDIF), simplifies file transfers into and 
out of the development system.

Spartan-II FPGAs supported by a unified library of standard 
functions. This library contains over 400 primitives and 
macros, ranging from 2-input AND gates to 16-bit 
accumulators, and includes arithmetic functions, 
comparators, counters, data registers, decoders, encoders, 
I/O functions, latches, Boolean functions, multiplexers, shift 
registers, and barrel shifters.

The design environment supports hierarchical design entry. 
These hierarchical design elements are automatically 
combined by the implementation tools. Different design 
entry tools can be combined within a hierarchical design, 
thus allowing the most convenient entry method to be used 
for each portion of the design.

Design Implementation

The place-and-route tools (PAR) automatically provide the 
implementation flow described in this section. The 
partitioner takes the EDIF netlist for the design and maps 
the logic into the architectural resources of the FPGA (CLBs 
and IOBs, for example). The placer then determines the 
best locations for these blocks based on their 
interconnections and the desired performance. Finally, the 
router interconnects the blocks. 

The PAR algorithms support fully automatic implementation 
of most designs. For demanding applications, however, the 
user can exercise various degrees of control over the 
process. User partitioning, placement, and routing 
information is optionally specified during the design-entry 
process. The implementation of highly structured designs 
can benefit greatly from basic floorplanning.

The implementation software incorporates timing-driven 
placement and routing. Designers specify timing 
requirements along entire paths during design entry. The 
timing path analysis routines in PAR then recognize these 
user-specified requirements and accommodate them.

Timing requirements are entered in a form directly relating 
to the system requirements, such as the targeted clock 
frequency, or the maximum allowable delay between two 
registers. In this way, the overall performance of the system 
along entire signal paths is automatically tailored to 
user-generated specifications. Specific timing information 
for individual nets is unnecessary.

Design Verification

In addition to conventional software simulation, FPGA users 
can use in-circuit debugging techniques. Because Xilinx 
devices are infinitely reprogrammable, designs can be 
verified in real time without the need for extensive sets of 
software simulation vectors.

The development system supports both software simulation 
and in-circuit debugging techniques. For simulation, the 
system extracts the post-layout timing information from the 
design database, and back-annotates this information into 
the netlist for use by the simulator. Alternatively, the user 
can verify timing-critical portions of the design using the 
static timing analyzer.

For in-circuit debugging, the development system includes 
a download cable, which connects the FPGA in the target 
system to a PC or workstation. After downloading the 
design into the FPGA, the designer can read back the 
contents of the flip-flops, and so observe the internal logic 
state. Simple modifications can be downloaded into the 
system in a matter of minutes.

Figure 10:  Boundary Scan Bit Sequence

Bit 0 ( TDO end)
Bit 1
Bit 2

TDO.T
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Top-edge IOBs (Right to Left)
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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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Figure 16:  Slave Serial Mode Timing
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Master Serial Mode

In Master Serial mode, the CCLK output of the FPGA drives 
a Xilinx PROM which feeds a serial stream of configuration 
data to the FPGA’s DIN input. Figure 15 shows a Master 
Serial FPGA configuring a Slave Serial FPGA from a 
PROM. A Spartan-II device in Master Serial mode should 
be connected as shown for the device on the left side. 
Master Serial mode is selected by a <00x> on the mode 
pins (M0, M1, M2). The PROM RESET pin is driven by INIT, 
and CE input is driven by DONE. The interface is identical 
to the slave serial mode except that an oscillator internal to 
the FPGA is used to generate the configuration clock 
(CCLK). Any of a number of different frequencies ranging 
from 4 to 60 MHz can be set using the ConfigRate option in 
the Xilinx software. On power-up, while the first 60 bytes of 

the configuration data are being loaded, the CCLK 
frequency is always 2.5 MHz. This frequency is used until 
the ConfigRate bits, part of the configuration file, have been 
loaded into the FPGA, at which point, the frequency 
changes to the selected ConfigRate. Unless a different 
frequency is specified in the design, the default ConfigRate 
is 4 MHz. The frequency of the CCLK signal created by the 
internal oscillator has a variance of +45%, –30% from the 
specified value.

Figure 17 shows the timing for Master Serial configuration. 
The FPGA accepts one bit of configuration data on each 
rising CCLK edge. After the FPGA has been loaded, the 
data for the next device in a daisy-chain is presented on the 
DOUT pin after the rising CCLK edge. 

Slave Parallel Mode

The Slave Parallel mode is the fastest configuration option. 
Byte-wide data is written into the FPGA. A BUSY flag is 
provided for controlling the flow of data at a clock frequency 
FCCNH above 50 MHz. 

Figure 18, page 24 shows the connections for two 
Spartan-II devices using the Slave Parallel mode. Slave 
Parallel mode is selected by a <011> on the mode pins (M0, 
M1, M2). 

If a configuration file of the format .bit, .rbt, or non-swapped 
HEX is used for parallel programming, then the most 
significant bit (i.e. the left-most bit of each configuration 
byte, as displayed in a text editor) must be routed to the D0 
input on the FPGA.

The agent controlling configuration is not shown. Typically, 
a processor, a microcontroller, or CPLD controls the Slave 
Parallel interface. The controlling agent provides byte-wide 
configuration data, CCLK, a Chip Select (CS) signal and a 
Write signal (WRITE). If BUSY is asserted (High) by the 
FPGA, the data must be held until BUSY goes Low.

After configuration, the pins of the Slave Parallel port 
(D0-D7) can be used as additional user I/O. Alternatively, 
the port may be retained to permit high-speed 8-bit 
readback. Then data can be read by de-asserting WRITE. 
See "Readback," page 25.

Figure 17:  Master Serial Mode Timing
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the LOC property is described below. Table 16 summarizes 
the input standards compatibility requirements.

An optional delay element is associated with each IBUF. 
When the IBUF drives a flip-flop within the IOB, the delay 
element by default activates to ensure a zero hold-time 
requirement. The NODELAY=TRUE property overrides this 
default.

When the IBUF does not drive a flip-flop within the IOB, the 
delay element de-activates by default to provide higher 
performance. To delay the input signal, activate the delay 
element with the DELAY=TRUE property.

IBUFG

Signals used as high fanout clock inputs to the 
Spartan-II device should drive a global clock input buffer 
(IBUFG) via an external input port in order to take 
advantage of one of the four dedicated global clock 
distribution networks. The output of the IBUFG primitive can 

only drive a CLKDLL, CLKDLLHF, or a BUFG primitive. The 
generic IBUFG primitive appears in Figure 37.

With no extension or property specified for the generic 
IBUFG primitive, the assumed standard is LVTTL.

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. 

IBUFG placement restrictions require any differential 
amplifier input signals within a bank be of the same 
standard. The LOC property can specify a location for the 
IBUFG.

As an added convenience, the BUFGP can be used to 
instantiate a high fanout clock input. The BUFGP primitive 
represents a combination of the LVTTL IBUFG and BUFG 
primitives, such that the output of the BUFGP can connect 
directly to the clock pins throughout the design.

The Spartan-II FPGA BUFGP primitive can only be placed 
in a global clock pad location. The LOC property can specify 
a location for the BUFGP.

OBUF

An OBUF must drive outputs through an external output 
port. The generic output buffer (OBUF) primitive appears in 
Figure 38.

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

The LVTTL OBUF additionally 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.

Figure 36:  I/O Banks

Table  16:  Xilinx Input Standards Compatibility 
Requirements

Rule 1 All differential amplifier input signals within a 
bank are required to be of the same standard.

Rule 2 There are no placement restrictions for inputs 
with standards that require a single-ended input 
buffer.
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Figure 38:  Output Buffer (OBUF) Primitive
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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
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IOBUF_<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).

When the IOBUF 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, page 39 for a representation of 
the Spartan-II FPGA I/O banks. Within each bank 
approximately one of every six I/O pins is automatically 
configured as a VREF input. 

Additional restrictions on the Versatile I/O IOBUF 
placement require that within a given VCCO bank each 
IOBUF must 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 IOBUF.

An optional delay element is associated with the input path 
in each IOBUF. When the IOBUF drives an input flip-flop 
within the IOB, the delay element activates by default to 
ensure a zero hold-time requirement. Override this default 
with the NODELAY=TRUE property.

In the case when the IOBUF does not drive an input flip-flop 
within the IOB, the delay element de-activates by default to 
provide higher performance. To delay the input signal, 
activate the delay element with the DELAY=TRUE property.

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 IOBUF 
(PULLUP, PULLDOWN, or KEEPER).

Versatile I/O Properties

Access to some of the Versatile I/O features (for example, 
location constraints, input delay, output drive strength, and 
slew rate) is available through properties associated with 
these features.

Input Delay Properties

An optional delay element is associated with each IBUF. 
When the IBUF drives a flip-flop within the IOB, the delay 
element activates by default to ensure a zero hold-time 
requirement. Use the NODELAY=TRUE property to 
override this default.

In the case when the IBUF does not drive a flip-flop within 
the IOB, the delay element by default de-activates to 
provide higher performance. To delay the input signal, 
activate the delay element with the DELAY=TRUE property.

IOB Flip-Flop/Latch Property

The I/O Block (IOB) includes an optional register on the 
input path, an optional register on the output path, and an 
optional register on the 3-state control pin. The design 
implementation software automatically takes advantage of 
these registers when the following option for the Map 
program is specified:

map -pr b <filename>

Alternatively, the IOB = TRUE property can be placed on a 
register to force the mapper to place the register in an IOB.

Location Constraints

Specify the location of each Versatile I/O primitive with the 
location constraint LOC attached to the Versatile I/O 
primitive. The external port identifier indicates the value of 
the location constrain. The format of the port identifier 
depends on the package chosen for the specific design.

The LOC properties use the following form:

LOC=A42

LOC=P37

Output Slew Rate Property

In the case of the LVTTL output buffers (OBUF, OBUFT, and 
IOBUF), slew rate control can be programmed with the 
SLEW= property. By default, the slew rate for each output 
buffer is reduced to minimize power bus transients when 
switching non-critical signals. The SLEW= property has one 
of the two following values.

SLEW=SLOW 

SLEW=FAST

Output Drive Strength Property

For the LVTTL output buffers (OBUF, OBUFT, and IOBUF, 
the desired drive strength can be specified with the DRIVE= 

Figure 40:  Input/Output Buffer Primitiveprimitive 
(IOBUF)
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HSTL Class III

A sample circuit illustrating a valid termination technique for 
HSTL_III appears in Figure 45. DC voltage specifications 
appear in Table 23 for the HSTL_III standard. See "DC 
Specifications" in Module 3 for the actual FPGA 
characteristics.

HSTL Class IV

A sample circuit illustrating a valid termination technique for 
HSTL_IV appears in Figure 46.DC voltage specifications 
appear in Table 23 for the HSTL_IV standard. See "DC 
Specifications" in Module 3 for the actual FPGA 
characteristics  

Figure 45:  Terminated HSTL Class III

Table  23:  HSTL Class III Voltage Specification

Parameter Min Typ Max

VCCO 1.40 1.50 1.60

VREF 
(1) - 0.90 -

VTT - VCCO -

VIH VREF + 0.1 - -

VIL - - VREF – 0.1

VOH VCCO – 0.4 - -

VOL - - 0.4

IOH at VOH (mA) –8 - -

IOL at VOL (mA) 24 - -

Notes: 
1. Per EIA/JESD8-6, "The value of VREF is to be selected by the 

user to provide optimum noise margin in the use conditions 
specified by the user."

VREF = 0.9V

VCCO = 1.5V

50Ω

Z = 50

HSTL Class III

DS001_45_061200

VTT = 1.5V

Figure 46:  Terminated HSTL Class IV

Table  24:  HSTL Class IV Voltage Specification

Parameter Min Typ Max

VCCO 1.40 1.50 1.60

VREF - 0.90 -

VTT - VCCO -

VIH VREF + 0.1 - -

VIL - - VREF – 0.1

VOH VCCO – 0.4 - -

VOL - - 0.4

IOH at VOH (mA) –8 - -

IOL at VOL (mA) 48 - -

Notes: 
1. Per EIA/JESD8-6, "The value of VREF is to be selected by the 

user to provide optimum noise margin in the use conditions 
specified by the user."

VREF = 0.9V

VCCO = 1.5V

50Ω

Z = 50

HSTL Class IV

DS001_46_061200

VTT = 1.5V

50Ω

VTT = 1.5V

http://www.xilinx.com
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Global Clock Setup and Hold for LVTTL Standard, with DLL (Pin-to-Pin)  

Global Clock Setup and Hold for LVTTL Standard, without DLL (Pin-to-Pin)  

Symbol Description Device

Speed Grade

Units

-6 -5

Min Min

TPSDLL / TPHDLL Input setup and hold time relative 
to global clock input signal for 
LVTTL standard, no delay, IFF,(1) 
with DLL

All 1.7 / 0 1.9 / 0 ns

Notes: 
1. IFF = Input Flip-Flop or Latch
2. Setup time is measured relative to the Global Clock input signal with the fastest route and the lightest load. Hold time is measured 

relative to the Global Clock input signal with the slowest route and heaviest load.
3. DLL output jitter is already included in the timing calculation.
4. A zero hold time listing indicates no hold time or a negative hold time. 
5. For data input with different standards, adjust the setup time delay by the values shown in "IOB Input Delay Adjustments for Different 

Standards," page 57. 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

-6 -5

Min Min

TPSFD / TPHFD Input setup and hold time relative 
to global clock input signal for 
LVTTL standard, no delay, IFF,(1) 
without DLL

XC2S15 2.2 / 0 2.7 / 0 ns

XC2S30 2.2 / 0 2.7 / 0 ns

XC2S50 2.2 / 0 2.7 / 0 ns

XC2S100 2.3 / 0 2.8 / 0 ns

XC2S150 2.4 / 0 2.9 / 0 ns

XC2S200 2.4 / 0 3.0 / 0 ns

Notes: 
1. IFF = Input Flip-Flop or Latch
2. Setup time is measured relative to the Global Clock input signal with the fastest route and the lightest load. Hold time is measured 

relative to the Global Clock input signal with the slowest route and heaviest load.
3. A zero hold time listing indicates no hold time or a negative hold time. 
4. For data input with different standards, adjust the setup time delay by the values shown in "IOB Input Delay Adjustments for Different 

Standards," page 57. 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 Output Delay Adjustments for Different Standards(1) 
Output delays terminating at a pad are specified for LVTTL with 12 mA drive and fast slew rate. 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

Output Delay Adjustments (Adj)

TOLVTTL_S2 Standard-specific adjustments for 
output delays terminating at pads 
(based on standard capacitive 
load, CSL)

LVTTL, Slow, 2 mA 14.2 16.9 ns

TOLVTTL_S4 4 mA 7.2 8.6 ns

TOLVTTL_S6 6 mA 4.7 5.5 ns

TOLVTTL_S8 8 mA 2.9 3.5 ns

TOLVTTL_S12 12 mA 1.9 2.2 ns

TOLVTTL_S16 16 mA 1.7 2.0 ns

TOLVTTL_S24 24 mA 1.3 1.5 ns

TOLVTTL_F2 LVTTL, Fast, 2 mA 12.6 15.0 ns

TOLVTTL_F4 4 mA 5.1 6.1 ns

TOLVTTL_F6 6 mA 3.0 3.6 ns

TOLVTTL_F8 8 mA 1.0 1.2 ns

TOLVTTL_F12 12 mA 0 0 ns

TOLVTTL_F16 16 mA –0.1 –0.1 ns

TOLVTTL_F24 24 mA –0.1 –0.2 ns

TOLVCMOS2 LVCMOS2 0.2 0.2 ns

TOPCI33_3 PCI, 33 MHz, 3.3V 2.4 2.9 ns

TOPCI33_5 PCI, 33 MHz, 5.0V 2.9 3.5 ns

TOPCI66_3 PCI, 66 MHz, 3.3V –0.3 –0.4 ns

TOGTL GTL 0.6 0.7 ns

TOGTLP GTL+ 0.9 1.1 ns

TOHSTL_I HSTL I –0.4 –0.5 ns

TOHSTL_III HSTL III –0.8 –1.0 ns

TOHSTL_IV HSTL IV –0.9 –1.1 ns

TOSSTL2_I SSTL2 I –0.4 –0.5 ns

TOSSLT2_II SSTL2 II –0.8 –1.0 ns

TOSSTL3_I SSTL3 I –0.4 –0.5 ns

TOSSTL3_II SSTL3 II –0.9 –1.1 ns

TOCTT CTT –0.5 –0.6 ns

TOAGP AGP –0.8 –1.0 ns

Notes: 
1. Output timing is measured at 1.4V with 35 pF external capacitive load for LVTTL. For other I/O standards and different loads, see the 

tables "Constants for Calculating TIOOP" and "Delay Measurement Methodology," page 60.
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Calculation of TIOOP as a Function of 
Capacitance

TIOOP is the propagation delay from the O Input of the IOB 
to the pad. The values for TIOOP are based on the standard 
capacitive load (CSL) for each I/O standard as listed in the 
table "Constants for Calculating TIOOP", below.

For other capacitive loads, use the formulas below to 
calculate an adjusted propagation delay, TIOOP1.

TIOOP1 = TIOOP + Adj + (CLOAD – CSL) * FL

Where:

Adj is selected from "IOB Output Delay 
Adjustments for Different Standards", page 59, 
according to the I/O standard used

CLOAD is the capacitive load for the design

FL is the capacitance scaling factor  

Delay Measurement Methodology

Standard VL
(1) VH

(1)
Meas.
Point

VREF 
Typ(2)

LVTTL 0 3 1.4 -

LVCMOS2 0 2.5 1.125 -

PCI33_5 Per PCI Spec -

PCI33_3 Per PCI Spec -

PCI66_3 Per PCI Spec -

GTL VREF – 0.2 VREF + 0.2 VREF 0.80

GTL+ VREF – 0.2 VREF + 0.2 VREF 1.0

HSTL Class I VREF – 0.5 VREF + 0.5 VREF 0.75

HSTL Class III VREF – 0.5 VREF + 0.5 VREF 0.90

HSTL Class IV VREF – 0.5 VREF + 0.5 VREF 0.90

SSTL3 I and II VREF – 1.0 VREF + 1.0 VREF 1.5

SSTL2 I and II VREF – 0.75 VREF + 0.75 VREF 1.25

CTT VREF – 0.2 VREF + 0.2 VREF 1.5

AGP VREF – 
(0.2xVCCO)

VREF + 
(0.2xVCCO)

VREF Per AGP 
Spec

Notes: 
1. Input waveform switches between VL and VH.
2. Measurements are made at VREF Typ, Maximum, and 

Minimum. Worst-case values are reported. 
3. I/O parameter measurements are made with the capacitance 

values shown in the table, "Constants for Calculating TIOOP". 
See Xilinx application note XAPP179 for the appropriate 
terminations.

4. I/O standard measurements are reflected in the IBIS model 
information except where the IBIS format precludes it.

Constants for Calculating TIOOP

Standard
CSL

(1) 
(pF)

FL 
(ns/pF)

LVTTL Fast Slew Rate, 2 mA drive 35 0.41

LVTTL Fast Slew Rate, 4 mA drive 35 0.20

LVTTL Fast Slew Rate, 6 mA drive 35 0.13

LVTTL Fast Slew Rate, 8 mA drive 35 0.079

LVTTL Fast Slew Rate, 12 mA drive 35 0.044

LVTTL Fast Slew Rate, 16 mA drive 35 0.043

LVTTL Fast Slew Rate, 24 mA drive 35 0.033

LVTTL Slow Slew Rate, 2 mA drive 35 0.41

LVTTL Slow Slew Rate, 4 mA drive 35 0.20

LVTTL Slow Slew Rate, 6 mA drive 35 0.100

LVTTL Slow Slew Rate, 8 mA drive 35 0.086

LVTTL Slow Slew Rate, 12 mA drive 35 0.058

LVTTL Slow Slew Rate, 16 mA drive 35 0.050

LVTTL Slow Slew Rate, 24 mA drive 35 0.048

LVCMOS2 35 0.041

PCI 33 MHz 5V 50 0.050

PCI 33 MHZ 3.3V 10 0.050

PCI 66 MHz 3.3V 10 0.033

GTL 0 0.014

GTL+ 0 0.017

HSTL Class I 20 0.022

HSTL Class III 20 0.016

HSTL Class IV 20 0.014

SSTL2 Class I 30 0.028

SSTL2 Class II 30 0.016

SSTL3 Class I 30 0.029

SSTL3 Class II 30 0.016

CTT 20 0.035

AGP 10 0.037

Notes: 
1. I/O parameter measurements are made with the capacitance 

values shown above. See Xilinx application note XAPP179 
for the appropriate terminations.

2. I/O standard measurements are reflected in the IBIS model 
information except where the IBIS format precludes it.

http://www.xilinx.com/support/documentation/application_notes/xapp179.pdf
http://www.xilinx.com/support/documentation/application_notes/xapp179.pdf
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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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CLB Distributed RAM Switching Characteristics 

CLB Shift Register Switching Characteristics  

Symbol  Description

 Speed Grade

Units

-6 -5

Min Max Min Max
Sequential Delays 

TSHCKO16 Clock CLK to X/Y outputs (WE active, 16 x 1 mode) - 2.2 - 2.6 ns

TSHCKO32 Clock CLK to X/Y outputs (WE active, 32 x 1 mode) - 2.5 - 3.0 ns

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

TAS / TAH F/G address inputs 0.7 / 0 - 0.7 / 0 - ns

TDS / TDH BX/BY data inputs (DIN) 0.8 / 0 - 0.9 / 0 - ns

TWS / TWH CE input (WS) 0.9 / 0 - 1.0 / 0 - ns

Clock CLK

TWPH Minimum pulse width, High - 2.9 - 2.9 ns

TWPL Minimum pulse width, Low - 2.9 - 2.9 ns

TWC Minimum clock period to meet address write cycle time - 5.8 - 5.8 ns

Notes: 
1. A zero hold time listing indicates no hold time or a negative hold time. 

Symbol  Description

 Speed Grade

Units

-6 -5

Min Max Min Max
Sequential Delays 

TREG Clock CLK to X/Y outputs - 3.47 - 3.88 ns

Setup Times with Respect to Clock CLK

TSHDICK BX/BY data inputs (DIN) 0.8 - 0.9 - ns

TSHCECK CE input (WS) 0.9 - 1.0 - ns

Clock CLK

TSRPH Minimum pulse width, High - 2.9 - 2.9 ns

TSRPL Minimum pulse width, Low - 2.9 - 2.9 ns
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Block RAM Switching Characteristics  

TBUF Switching Characteristics  

JTAG Test Access Port Switching Characteristics  

Symbol  Description

 Speed Grade

Units

-6 -5

Min Max Min Max

Sequential Delays

TBCKO Clock CLK to DOUT output - 3.4 - 4.0 ns

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

TBACK / TBCKA ADDR inputs 1.4 / 0 - 1.4 / 0 - ns

TBDCK/ TBCKD DIN inputs 1.4 / 0 - 1.4 / 0 - ns

TBECK/ TBCKE EN inputs 2.9 / 0 - 3.2 / 0 - ns

TBRCK/ TBCKR RST input 2.7 / 0 - 2.9 / 0 - ns

TBWCK/ TBCKW WEN input 2.6 / 0 - 2.8 / 0 - ns

Clock CLK

TBPWH Minimum pulse width, High - 1.9 - 1.9 ns

TBPWL Minimum pulse width, Low - 1.9 - 1.9 ns

TBCCS CLKA -> CLKB setup time for different ports - 3.0 - 4.0 ns

Notes: 
1. A zero hold time listing indicates no hold time or a negative hold time. 

Symbol  Description

 Speed Grade

Units

-6 -5

Max Max

Combinatorial Delays

TIO IN input to OUT output 0 0 ns

TOFF TRI input to OUT output high impedance 0.1 0.2 ns

TON TRI input to valid data on OUT output 0.1 0.2 ns

Symbol  Description

 Speed Grade

Units

-6 -5

Min Max Min Max

Setup and Hold Times with Respect to TCK

TTAPTCK / TTCKTAP TMS and TDI setup and hold times 4.0 / 2.0 - 4.0 / 2.0 - ns

Sequential Delays

TTCKTDO Output delay from clock TCK to output TDO - 11.0 - 11.0 ns

FTCK Maximum TCK clock frequency - 33 - 33 MHz

http://www.xilinx.com
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Note: Some early versions of Spartan-II devices, including 
the XC2S15 and XC2S30 ES devices and the XC2S150 
with date code 0045 or earlier, included a power-down pin. 
For more information, see Answer Record 10500.

VCCO Banks
Some of the I/O standards require specific VCCO voltages. 
These voltages are externally connected to device pins that 
serve groups of IOBs, called banks. Eight I/O banks result 
from separating each edge of the FPGA into two banks (see 
Figure 3 in Module 2). Each bank has multiple VCCO pins 
which must be connected to the same voltage. In the 
smaller packages, the VCCO pins are connected between 
banks, effectively reducing the number of independent 
banks available (see Table 37). These interconnected 
banks are shown in the Pinout Tables with VCCO pads for 
multiple banks connected to the same pin. 

Package Overview
Table 36 shows the six low-cost, space-saving production 
package styles for the Spartan-II family. 

Each package style is available in an environmentally 
friendly lead-free (Pb-free) option. The Pb-free packages 
include an extra ‘G’ in the package style name. For 
example, the standard “CS144” package becomes 
“CSG144” when ordered as the Pb-free option. Leaded 
(non-Pb-free) packages may be available for selected 
devices, with the same pin-out and without the "G" in the 
ordering code; contact Xilinx sales for more information. 
The mechanical dimensions of the standard and Pb-free 
packages are similar, as shown in the mechanical drawings 
provided in Table 38. 

For additional package information, see UG112: Device 
Package User Guide.

Mechanical Drawings

Detailed mechanical drawings for each package type are 
available from the Xilinx web site at the specified location in 
Table 38. 

Material Declaration Data Sheets (MDDS) are also 
available on the Xilinx web site for each package.

Table  36:  Spartan-II Family Package Options

Package Leads Type Maximum 
I/O

Lead Pitch 
(mm)

Footprint 
Area (mm)

Height 
(mm)

Mass(1) 
(g)

VQ100 / VQG100 100 Very Thin Quad Flat Pack (VQFP) 60 0.5 16 x 16 1.20 0.6

TQ144 / TQG144 144 Thin Quad Flat Pack (TQFP) 92 0.5 22 x 22 1.60 1.4

CS144 / CSG144 144 Chip Scale Ball Grid Array (CSBGA) 92 0.8 12 x 12 1.20 0.3

PQ208 / PQG208 208 Plastic Quad Flat Pack (PQFP) 140 0.5 30.6 x 30.6 3.70 5.3

FG256 / FGG256 256 Fine-pitch Ball Grid Array (FBGA) 176 1.0 17 x 17 2.00 0.9

FG456 / FGG456 456 Fine-pitch Ball Grid Array (FBGA) 284 1.0 23 x 23 2.60 2.2

Notes: 
1. Package mass is ±10%.

Table  37:  Independent VCCO Banks Available

Package VQ100
PQ208

CS144
TQ144

FG256
FG456

Independent Banks 1 4 8

Table  38:  Xilinx Package Documentation

Package  Drawing MDDS

VQ100 Package Drawing PK173_VQ100

VQG100 PK130_VQG100

TQ144 Package Drawing PK169_TQ144

TQG144 PK126_TQG144

CS144 Package Drawing PK149_CS144

CSG144 PK103_CSG144

PQ208 Package Drawing PK166_PQ208

PQG208 PK123_PQG208

FG256 Package Drawing PK151_FG256

FGG256 PK105_FGG256

FG456 Package Drawing PK154_FG456

FGG456 PK109_FGG456

http://www.xilinx.com/support/answers/10500.htm
http://www.xilinx.com
http://www.xilinx.com/support/documentation/user_guides/ug112.pdf
http://www.xilinx.com/support/documentation/package_specifications.htm
http://www.xilinx.com/support/documentation/package_specs/vq100.pdf
http://www.xilinx.com/support/documentation/package_specs/pk173_vq100.pdf
http://www.xilinx.com/support/documentation/package_specs/pk130_vqg100.pdf
http://www.xilinx.com/support/documentation/package_specs/tq144.pdf
http://www.xilinx.com/support/documentation/package_specs/pk169_tq144.pdf
http://www.xilinx.com/support/documentation/package_specs/pk126_tqg144.pdf
http://www.xilinx.com/support/documentation/package_specs/cs144.pdf
http://www.xilinx.com/support/documentation/package_specs/pk149_cs144.pdf
http://www.xilinx.com/support/documentation/package_specs/pk103_csg144.pdf
http://www.xilinx.com/support/documentation/package_specs/pq208.pdf
http://www.xilinx.com/support/documentation/package_specs/pk166_pq208.pdf
http://www.xilinx.com/support/documentation/package_specs/pk123_pqg208.pdf
http://www.xilinx.com/support/documentation/package_specs/fg256.pdf
http://www.xilinx.com/support/documentation/package_specs/pk151_fg256.pdf
http://www.xilinx.com/support/documentation/package_specs/pk105_fgg256.pdf
http://www.xilinx.com/support/documentation/package_specs/fg456.pdf
http://www.xilinx.com/support/documentation/package_specs/pk154_fg456.pdf
http://www.xilinx.com/support/documentation/package_specs/pk109_fgg456.pdf
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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, VREF 4 P79 P95 T11 AB16 502

I/O 4 - - - AB17 505

I/O 4 P78 P96 N11 V15 508

I/O 4 - - R12 Y16 511

I/O 4 - P97 P11 AB18 517

I/O, VREF 4 P77 P98 T12 AB19 520

VCCO 4 - - VCCO 
Bank 4*

VCCO 
Bank 4*

-

GND - - - GND* GND* -

I/O 4 - P99 T13 Y17 523

I/O 4 - - N12 V16 526

I/O 4 - - - W17 529

I/O 4 P76 P100 R13 AB20 532

I/O 4 - - P12 AA19 535

I/O 4 P75 P101 P13 AA20 541

I/O 4 P74 P102 T14 W18 544

GND - P73 P103 GND* GND* -

DONE 3 P72 P104 R14 Y19 547

VCCO 4 P71 P105 VCCO 
Bank 4*

VCCO 
Bank 4*

-

VCCO 3 P70 P105 VCCO 
Bank 3*

VCCO 
Bank 3*

-

PROGRAM - P69 P106 P15 W20 550

I/O (INIT) 3 P68 P107 N15 V19 551

I/O (D7) 3 P67 P108 N14 Y21 554

I/O 3 - - T15 W21 560

I/O 3 P66 P109 M13 U20 563

I/O 3 - - - U19 566

I/O 3 - - R16 T18 569

I/O 3 - P110 M14 W22 572

GND - - - GND* GND* -

VCCO 3 - - VCCO 
Bank 3*

VCCO 
Bank 3*

-

I/O, VREF 3 P65 P111 L14 U21 575

I/O 3 - P112 M15 T20 578

I/O 3 - - L12 T21 584

I/O 3 P64 P113 P16 R18 587

I/O 3 - - - U22 590

I/O, VREF 3 P63 P114 L13 R19 593

I/O (D6) 3 P62 P115 N16 T22 596

GND - P61 P116 GND* GND* -

XC2S100 Device Pinouts (Continued)
XC2S100 Pad 

Name

TQ144 PQ208 FG256 FG456
Bndry 
ScanFunction Bank

VCCO 3 - P117 VCCO 
Bank 3*

VCCO 
Bank 3*

-

VCCINT - - P118 VCCINT* VCCINT* -

I/O (D5) 3 P60 P119 M16 R21 599

I/O 3 P59 P120 K14 P18 602

I/O 3 - - L16 P20 605

I/O 3 - P121 K13 P21 608

I/O 3 - P122 L15 N18 614

I/O 3 - P123 K12 N20 617

GND - - P124 GND* GND* -

I/O, VREF 3 P58 P125 K16 N21 620

I/O (D4) 3 P57 P126 J16 N22 623

I/O 3 - - J14 M19 626

I/O 3 P56 P127 K15 M20 629

VCCINT - P55 P128 E5 VCCINT* -

I/O, TRDY(1) 3 P54 P129 J15 M22 638

VCCO 3 P53 P130 VCCO 
Bank 3*

VCCO 
Bank 3*

-

VCCO 2 P53 P130 VCCO 
Bank 2*

VCCO 
Bank 2*

-

GND - P52 P131 GND* GND* -

I/O, IRDY(1) 2 P51 P132 H16 L20 641

I/O 2 - P133 H14 L17 644

I/O 2 P50 P134 H15 L21 650

I/O 2 - - J13 L22 653

I/O (D3) 2 P49 P135 G16 K20 656

I/O, VREF 2 P48 P136 H13 K21 659

GND - - P137 GND* GND* -

I/O 2 - P138 G14 K22 662

I/O 2 - P139 G15 J21 665

I/O 2 - P140 G12 J18 671

I/O 2 - - F16 J22 674

I/O 2 P47 P141 G13 H19 677

I/O (D2) 2 P46 P142 F15 H20 680

VCCINT - - P143 VCCINT* VCCINT* -

VCCO 2 - P144 VCCO 
Bank 2*

VCCO 
Bank 2*

-

GND - P45 P145 GND* GND* -

I/O (D1) 2 P44 P146 E16 H22 683

I/O, VREF 2 P43 P147 F14 H18 686

I/O 2 - - - G21 689

I/O 2 P42 P148 D16 G18 692

XC2S100 Device Pinouts (Continued)
XC2S100 Pad 

Name

TQ144 PQ208 FG256 FG456
Bndry 
ScanFunction Bank
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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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VCCO 3 P117 VCCO  
Bank 3*

VCCO  
Bank 3*

-

VCCINT - P118 VCCINT* VCCINT* -

I/O (D5) 3 P119 M16 R21 833

I/O 3 P120 K14 P18 836

I/O 3 - - R22 839

I/O 3 - - P19 842

I/O 3 - L16 P20 845

GND - - GND* GND* -

I/O 3 P121 K13 P21 848

I/O 3 - - N19 851

I/O 3 - - P22 854

I/O 3 P122 L15 N18 857

I/O 3 P123 K12 N20 860

GND - P124 GND* GND* -

VCCO 3 - VCCO 
Bank 3*

VCCO 
Bank 3*

-

I/O, VREF 3 P125 K16 N21 863

I/O (D4) 3 P126 J16 N22 866

I/O 3 - - M17 872

I/O 3 - J14 M19 875

I/O 3 P127 K15 M20 878

I/O 3 - - M18 881

VCCINT - P128 VCCINT* VCCINT* -

I/O, TRDY(1) 3 P129 J15 M22 890

VCCO 3 P130 VCCO 
Bank 3*

VCCO 
Bank 3*

-

VCCO 2 P130 VCCO 
Bank 2*

VCCO 
Bank 2*

-

GND - P131 GND* GND* -

I/O, IRDY(1) 2 P132 H16 L20 893

I/O 2 P133 H14 L17 896

I/O 2 - - L18 902

I/O 2 P134 H15 L21 905

I/O 2 - J13 L22 908

I/O 2 - - K19 911

I/O (D3) 2 P135 G16 K20 917

I/O, VREF 2 P136 H13 K21 920

VCCO 2 - VCCO 
Bank 2*

VCCO 
Bank 2*

-

GND - P137 GND* GND* -

I/O 2 P138 G14 K22 923

I/O 2 P139 G15 J21 926

XC2S200 Device Pinouts (Continued)
XC2S200 Pad Name

PQ208 FG256 FG456
Bndry 
ScanFunction Bank

I/O 2 - - K18 929

I/O 2 - - J20 932

I/O 2 P140 G12 J18 935

GND - - GND* GND* -

I/O 2 - F16 J22 938

I/O 2 - - J19 941

I/O 2 - - H21 944

I/O 2 P141 G13 H19 947

I/O (D2) 2 P142 F15 H20 950

VCCINT - P143 VCCINT* VCCINT* -

VCCO 2 P144 VCCO 
Bank 2*

VCCO 
Bank 2*

-

GND - P145 GND* GND* -

I/O (D1) 2 P146 E16 H22 953

I/O, VREF 2 P147 F14 H18 956

I/O 2 - - G21 962

I/O 2 P148 D16 G18 965

GND - - GND* GND* -

I/O 2 - F12 G20 968

I/O 2 - - G19 971

I/O 2 - - F22 974

I/O 2 P149 E15 F19 977

I/O, VREF 2 P150 F13 F21 980

VCCO 2 - VCCO 
Bank 2*

VCCO 
Bank 2*

-

GND - - GND* GND* -

I/O 2 P151 E14 F20 983

I/O 2 - C16 F18 986

GND - - GND* GND* -

I/O 2 - - E22 989

I/O 2 - - E21 995

I/O, VREF 2 P152 E13 D22 998

GND - - GND* GND* -

I/O 2 - B16 E20 1001

I/O 2 - - D21 1004

I/O 2 - - C22 1007

I/O (DIN, D0) 2 P153 D14 D20 1013

I/O (DOUT, 
BUSY)

2 P154 C15 C21 1016

CCLK 2 P155 D15 B22 1019

VCCO 2 P156 VCCO 
Bank 2*

VCCO 
Bank 2*

-

XC2S200 Device Pinouts (Continued)
XC2S200 Pad Name

PQ208 FG256 FG456
Bndry 
ScanFunction Bank
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