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

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

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

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

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

Figure 1:  Basic Spartan-II Family FPGA Block Diagram

XC2S15

DLL DLL

DLLDLL

B
LO

C
K

 R
A

M
B

LO
C

K
 R

A
M

B
LO

C
K

 R
A

M
B

LO
C

K
 R

A
M

I/O LOGIC

CLBs CLBs

CLBs CLBs

DS001_01_091800

http://www.xilinx.com


Spartan-II FPGA Family: Functional Description

DS001-2 (v2.8) June 13, 2008 www.xilinx.com Module 2 of 4
Product Specification 8

R

The three IOB registers function either as edge-triggered 
D-type flip-flops or as level-sensitive latches. Each IOB has 
a clock signal (CLK) shared by the three registers and 
independent Clock Enable (CE) signals for each register. In 
addition to the CLK and CE control signals, the three 
registers share a Set/Reset (SR). For each register, this 
signal can be independently configured as a synchronous 
Set, a synchronous Reset, an asynchronous Preset, or an 
asynchronous Clear.

A feature not shown in the block diagram, but controlled by 
the software, is polarity control. The input and output buffers 
and all of the IOB control signals have independent polarity 
controls.

Optional pull-up and pull-down resistors and an optional 
weak-keeper circuit are attached to each pad. Prior to 
configuration all outputs not involved in configuration are 
forced into their high-impedance state. The pull-down 
resistors and the weak-keeper circuits are inactive, but 
inputs may optionally be pulled up.  

The activation of pull-up resistors prior to configuration is 
controlled on a global basis by the configuration mode pins. 
If the pull-up resistors are not activated, all the pins will float. 
Consequently, external pull-up or pull-down resistors must 
be provided on pins required to be at a well-defined logic 
level prior to configuration.

All pads are protected against damage from electrostatic 
discharge (ESD) and from over-voltage transients. Two 
forms of over-voltage protection are provided, one that 
permits 5V compliance, and one that does not. For 5V 
compliance, a zener-like structure connected to ground 
turns on when the output rises to approximately 6.5V. When 
5V compliance is not required, a conventional clamp diode 
may be connected to the output supply voltage, VCCO. The 
type of over-voltage protection can be selected 
independently for each pad.

All Spartan-II FPGA IOBs support IEEE 1149.1-compatible 
boundary scan testing.

Input Path

A buffer In the Spartan-II FPGA IOB input path routes the 
input signal either directly to internal logic or through an 
optional input flip-flop. 

An optional delay element at the D-input of this flip-flop 
eliminates pad-to-pad hold time. The delay is matched to 
the internal clock-distribution delay of the FPGA, and when 
used, assures that the pad-to-pad hold time is zero.

Each input buffer can be configured to conform to any of the 
low-voltage signaling standards supported. In some of 
these standards the input buffer utilizes a user-supplied 
threshold voltage, VREF. The need to supply VREF imposes 
constraints on which standards can used in close proximity 
to each other. See "I/O Banking," page 9.

There are optional pull-up and pull-down resistors at each 
input for use after configuration.

Output Path

The output path includes a 3-state output buffer that drives 
the output signal onto the pad. The output signal can be 
routed to the buffer directly from the internal logic or through 
an optional IOB output flip-flop.

The 3-state control of the output can also be routed directly 
from the internal logic or through a flip-flip that provides 
synchronous enable and disable.

Each output driver can be individually programmed for a 
wide range of low-voltage signaling standards. Each output 
buffer can source up to 24 mA and sink up to 48 mA. Drive 
strength and slew rate controls minimize bus transients.

In most signaling standards, the output high voltage 
depends on an externally supplied VCCO voltage. The need 
to supply VCCO imposes constraints on which standards 
can be used in close proximity to each other. See "I/O 
Banking".

An optional weak-keeper circuit is connected to each 
output. When selected, the circuit monitors the voltage on 
the pad and weakly drives the pin High or Low to match the 
input signal. If the pin is connected to a multiple-source 
signal, the weak keeper holds the signal in its last state if all 

Table  3:  Standards Supported by I/O (Typical Values)

I/O Standard

Input 
Reference 

Voltage 
(VREF)

Output 
Source 
Voltage 
(VCCO)

Board 
Termination 

Voltage 
(VTT)

LVTTL (2-24 mA) N/A 3.3 N/A

LVCMOS2 N/A 2.5 N/A

PCI (3V/5V, 
33 MHz/66 MHz)

N/A 3.3 N/A

GTL 0.8 N/A 1.2

GTL+ 1.0 N/A 1.5

HSTL Class I 0.75 1.5 0.75 

HSTL Class III 0.9 1.5 1.5 

HSTL Class IV 0.9 1.5 1.5

SSTL3 Class I 
and II

1.5 3.3 1.5

SSTL2 Class I 
and II

1.25 2.5 1.25

CTT 1.5 3.3 1.5

AGP-2X 1.32 3.3 N/A

http://www.xilinx.com
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Clock Distribution

The Spartan-II family provides high-speed, low-skew clock 
distribution through the primary global routing resources 
described above. A typical clock distribution net is shown in 
Figure 8. 

Four global buffers are provided, two at the top center of the 
device and two at the bottom center. These drive the four 
primary global nets that in turn drive any clock pin.

Four dedicated clock pads are provided, one adjacent to 
each of the global buffers. The input to the global buffer is 
selected either from these pads or from signals in the 
general purpose routing. Global clock pins do not have the 
option for internal, weak pull-up resistors.

Delay-Locked Loop (DLL)

Associated with each global clock input buffer is a fully 
digital Delay-Locked Loop (DLL) that can eliminate skew 
between the clock input pad and internal clock-input pins 
throughout the device. Each DLL can drive two global clock 

networks. The DLL monitors the input clock and the 
distributed clock, and automatically adjusts a clock delay 
element. Additional delay is introduced such that clock 
edges reach internal flip-flops exactly one clock period after 
they arrive at the input. This closed-loop system effectively 
eliminates clock-distribution delay by ensuring that clock 
edges arrive at internal flip-flops in synchronism with clock 
edges arriving at the input. 

In addition to eliminating clock-distribution delay, the DLL 
provides advanced control of multiple clock domains. The 
DLL provides four quadrature phases of the source clock, 
can double the clock, or divide the clock by 1.5, 2, 2.5, 3, 4, 
5, 8, or 16. It has six outputs.

The DLL also operates as a clock mirror. By driving the 
output from a DLL off-chip and then back on again, the DLL 
can be used to deskew a board level clock among multiple 
Spartan-II devices.

In order to guarantee that the system clock is operating 
correctly prior to the FPGA starting up after configuration, 
the DLL can delay the completion of the configuration 
process until after it has achieved lock.

Boundary Scan

Spartan-II devices support all the mandatory boundary- 
scan instructions specified in the IEEE standard 1149.1. A 
Test Access Port (TAP) and registers are provided that 
implement the EXTEST, SAMPLE/PRELOAD, and BYPASS 
instructions. The TAP also supports two USERCODE 
instructions and internal scan chains.

The TAP uses dedicated package pins that always operate 
using LVTTL. For TDO to operate using LVTTL, the VCCO 
for Bank 2 must be 3.3V. Otherwise, TDO switches 
rail-to-rail between ground and VCCO. TDI, TMS, and TCK 
have a default internal weak pull-up resistor, and TDO has 
no default resistor.  Bitstream options allow setting any of 
the four TAP pins to have an internal pull-up, pull-down, or 
neither.

Figure 7:  BUFT Connections to Dedicated Horizontal Bus Lines
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Figure 8:  Global Clock Distribution Network
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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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BUFGDLL Pin Descriptions

Use the BUFGDLL macro as the simplest way to provide 
zero propagation delay for a high-fanout on-chip clock from 
an external input. This macro uses the IBUFG, CLKDLL and 
BUFG primitives to implement the most basic DLL 
application as shown in Figure 25.  

This macro does not provide access to the advanced clock 
domain controls or to the clock multiplication or clock 
division features of the DLL. This macro also does not 
provide access to the RST or LOCKED pins of the DLL. For 
access to these features, a designer must use the DLL 
primitives described in the following sections.

Source Clock Input — I

The I pin provides the user source clock, the clock signal on 
which the DLL operates, to the BUFGDLL. For the 
BUFGDLL macro the source clock frequency must fall in the 
low frequency range as specified in the data sheet. The 
BUFGDLL requires an external signal source clock. 
Therefore, only an external input port can source the signal 
that drives the BUFGDLL I pin.

Clock Output — O

The clock output pin O represents a delay-compensated 
version of the source clock (I) signal. This signal, sourced 
by a global clock buffer BUFG primitive, takes advantage of 
the dedicated global clock routing resources of the device. 

The output clock has a 50/50 duty cycle unless you 
deactivate the duty cycle correction property.

CLKDLL Primitive Pin Descriptions

The library CLKDLL primitives provide access to the 
complete set of DLL features needed when implementing 
more complex applications with the DLL. 

Source Clock Input — CLKIN

The CLKIN pin provides the user source clock (the clock 
signal on which the DLL operates) to the DLL. The CLKIN 
frequency must fall in the ranges specified in the data sheet. 
A global clock buffer (BUFG) driven from another CLKDLL 

or one of the global clock input buffers (IBUFG) on the same 
edge of the device (top or bottom) must source this clock 
signal.

Feedback Clock Input — CLKFB

The DLL requires a reference or feedback signal to provide 
the delay-compensated output. Connect only the CLK0 or 
CLK2X DLL outputs to the feedback clock input (CLKFB) 
pin to provide the necessary feedback to the DLL. Either a 
global clock buffer (BUFG) or one of the global clock input 
buffers (IBUFG) on the same edge of the device (top or 
bottom) must source this clock signal.

If an IBUFG sources the CLKFB pin, the following special 
rules apply.

1. An external input port must source the signal that drives 
the IBUFG I pin. 

2. The CLK2X output must feed back to the device if both 
the CLK0 and CLK2X outputs are driving off chip 
devices.

3. That signal must directly drive only OBUFs and nothing 
else.

These rules enable the software to determine which DLL 
clock output sources the CLKFB pin.

Reset Input — RST

When the reset pin RST activates, the LOCKED signal 
deactivates within four source clock cycles. The RST pin, 
active High, must either connect to a dynamic signal or be 
tied to ground. As the DLL delay taps reset to zero, glitches 
can occur on the DLL clock output pins. Activation of the 
RST pin can also severely affect the duty cycle of the clock 
output pins. Furthermore, the DLL output clocks no longer 
deskew with respect to one another. The DLL must be reset 
when the input clock frequency changes, if the device is 
reconfigured in Boundary-Scan mode, if the device 
undergoes a hot swap, and after the device is configured if 
the input clock is not stable during the startup sequence.

2x Clock Output — CLK2X

The output pin CLK2X provides a frequency-doubled clock 
with an automatic 50/50 duty-cycle correction. Until the 
CLKDLL has achieved lock, the CLK2X output appears as a 
1x version of the input clock with a 25/75 duty cycle. This 
behavior allows the DLL to lock on the correct edge with 
respect to source clock. This pin is not available on the 
CLKDLLHF primitive.

Clock Divide Output — CLKDV

The clock divide output pin CLKDV provides a lower 
frequency version of the source clock. The CLKDV_DIVIDE 
property controls CLKDV such that the source clock is 
divided by N where N is either 1.5, 2, 2.5, 3, 4, 5, 8, or 16. 

This feature provides automatic duty cycle correction. The 
CLKDV output pin has a 50/50 duty cycle for all values of the 

Figure 25:  BUFGDLL Block Diagram
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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

IOBUFT
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property. This property could have one of the following 
seven values.

DRIVE=2

DRIVE=4

DRIVE=6

DRIVE=8

DRIVE=12 (Default)

DRIVE=16

DRIVE=24

Design Considerations

Reference Voltage (VREF) Pins

Low-voltage I/O standards with a differential amplifier input 
buffer require an input reference voltage (VREF). Provide 
the VREF as an external signal to the device.

The voltage reference signal is "banked" within the 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 I/O banks. Within each 
bank approximately one of every six I/O pins is 
automatically configured as a VREF input. 

Within each VREF bank, any input buffers that require a 
VREF signal must be of the same type. Output buffers of any 
type and input buffers can be placed without requiring a 
reference voltage within the same VREF bank.

Output Drive Source Voltage (VCCO) Pins

Many of the low voltage I/O standards supported by 
Versatile I/Os require a different output drive source voltage 
(VCCO). As a result each device can often have to support 
multiple output drive source voltages. 

The VCCO supplies are internally tied together for some 
packages. The VQ100 and the PQ208 provide one 
combined VCCO supply. The TQ144 and the CS144 
packages provide four independent VCCO supplies. The 
FG256 and the FG456 provide eight independent VCCO 
supplies.

Output buffers within a given VCCO bank must share the 
same output drive source voltage. Input buffers for LVTTL, 
LVCMOS2, PCI33_3, and PCI 66_3 use the VCCO voltage 
for Input VCCO voltage.

Transmission Line Effects

The delay of an electrical signal along a wire is dominated 
by the rise and fall times when the signal travels a short 
distance. Transmission line delays vary with inductance 
and capacitance, but a well-designed board can experience 
delays of approximately 180 ps per inch.

Transmission line effects, or reflections, typically start at 
1.5" for fast (1.5 ns) rise and fall times. Poor (or 
non-existent) termination or changes in the transmission 
line impedance cause these reflections and can cause 
additional delay in longer traces. As system speeds 
continue to increase, the effect of I/O delays can become a 
limiting factor and therefore transmission line termination 
becomes increasingly more important. 

Termination Techniques

A variety of termination techniques reduce the impact of 
transmission line effects.

The following lists output termination techniques:

None
Series
Parallel (Shunt)
Series and Parallel (Series-Shunt)

Input termination techniques include the following:

None
Parallel (Shunt)

These termination techniques can be applied in any 
combination. A generic example of each combination of 
termination methods appears in Figure 41.

Simultaneous Switching Guidelines

Ground bounce can occur with high-speed digital ICs when 
multiple outputs change states simultaneously, causing 
undesired transient behavior on an output, or in the internal 
logic. This problem is also referred to as the Simultaneous 
Switching Output (SSO) problem.

Ground bounce is primarily due to current changes in the 
combined inductance of ground pins, bond wires, and 

Figure 41:  Overview of Standard Input and Output 
Termination Methods
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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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Definition of Terms
In this document, some specifications may be designated as Advance or Preliminary. These terms are defined as follows:

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

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

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

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

DC Specifications

Absolute Maximum Ratings(1)  
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Symbol Description Min Max Units

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

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

VREF Input reference voltage –0.5 3.6 V

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

No 5V tolerance(5) –0.5 VCCO + 0.5 V

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

No 5V tolerance(5) –0.5 VCCO + 0.5 V

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

TJ Junction temperature - +125 °C

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

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

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

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

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

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

http://www.xilinx.com/support/documentation/topichardwaredesigntool_devicepackag.htm
http://www.xilinx.com
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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 Input Switching Characteristics(1)

Input delays associated with the pad are specified for LVTTL levels. For other standards, adjust the delays with the values
shown in "IOB Input Delay Adjustments for Different Standards," page 57.

Symbol Description Device

 Speed Grade

Units

-6 -5

Min Max Min Max
Propagation Delays

TIOPI Pad to I output, no delay All - 0.8 - 1.0 ns

TIOPID Pad to I output, with delay All - 1.5 - 1.8 ns

TIOPLI Pad to output IQ via transparent latch, 
no delay

All - 1.7 - 2.0 ns

TIOPLID Pad to output IQ via transparent latch, 
with delay

XC2S15 - 3.8 - 4.5 ns

XC2S30 - 3.8 - 4.5 ns

XC2S50 - 3.8 - 4.5 ns

XC2S100 - 3.8 - 4.5 ns

XC2S150 - 4.0 - 4.7 ns

XC2S200 - 4.0 - 4.7 ns

Sequential Delays

TIOCKIQ Clock CLK to output IQ All - 0.7 - 0.8 ns

Setup/Hold Times with Respect to Clock CLK(2)

TIOPICK / TIOICKP Pad, no delay All 1.7 / 0 - 1.9 / 0 - ns

TIOPICKD / TIOICKPD Pad, with delay(1) XC2S15 3.8 / 0 - 4.4 / 0 - ns

XC2S30 3.8 / 0 - 4.4 / 0 - ns

XC2S50 3.8 / 0 - 4.4 / 0 - ns

XC2S100 3.8 / 0 - 4.4 / 0 - ns

XC2S150 3.9 / 0 - 4.6 / 0 - ns

XC2S200 3.9 / 0 - 4.6 / 0 - ns

TIOICECK / TIOCKICE ICE input All 0.9 / 0.01 - 0.9 / 0.01 - ns

Set/Reset Delays

TIOSRCKI SR input (IFF, synchronous) All - 1.1 - 1.2 ns

TIOSRIQ SR input to IQ (asynchronous) All - 1.5 - 1.7 ns

TGSRQ GSR to output IQ All - 9.9 - 11.7 ns

Notes: 
1. Input timing for LVTTL is measured at 1.4V. For other I/O standards, see the table "Delay Measurement Methodology," page 60.
2. A zero hold time listing indicates no hold time or a negative hold time. 

http://www.xilinx.com
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IOB Output Switching Characteristics
Output delays terminating at a pad are specified for LVTTL with 12 mA drive and fast slew rate. For other standards, adjust
the delays with the values shown in "IOB Output Delay Adjustments for Different Standards," page 59.

 

Symbol Description

Speed Grade

Units

-6 -5

Min Max Min Max
Propagation Delays

TIOOP O input to pad - 2.9 - 3.4 ns

TIOOLP O input to pad via transparent latch - 3.4 - 4.0 ns

3-state Delays

TIOTHZ T input to pad high-impedance(1) - 2.0 - 2.3 ns

TIOTON T input to valid data on pad - 3.0 - 3.6 ns

TIOTLPHZ T input to pad high impedance via transparent latch(1) - 2.5 - 2.9 ns

TIOTLPON T input to valid data on pad via transparent latch - 3.5 - 4.2 ns

TGTS GTS to pad high impedance(1) - 5.0 - 5.9 ns

Sequential Delays

TIOCKP Clock CLK to pad - 2.9 - 3.4 ns

TIOCKHZ Clock CLK to pad high impedance (synchronous)(1) - 2.3 - 2.7 ns

TIOCKON Clock CLK to valid data on pad (synchronous) - 3.3 - 4.0 ns

Setup/Hold Times with Respect to Clock CLK(2)

TIOOCK / TIOCKO O input 1.1 / 0 - 1.3 / 0 - ns

TIOOCECK / 
TIOCKOCE

OCE input 0.9 / 0.01 - 0.9 / 0.01 - ns

TIOSRCKO / 
TIOCKOSR

SR input (OFF) 1.2 / 0 - 1.3 / 0 - ns

TIOTCK / TIOCKT 3-state setup times, T input 0.8 / 0 - 0.9 / 0 - ns

TIOTCECK / 
TIOCKTCE

3-state setup times, TCE input 1.0 / 0 - 1.0 / 0 - ns

TIOSRCKT / 
TIOCKTSR

3-state setup times, SR input (TFF) 1.1 / 0 - 1.2 / 0 - ns

Set/Reset Delays

TIOSRP SR input to pad (asynchronous) - 3.7 - 4.4 ns

TIOSRHZ SR input to pad high impedance (asynchronous)(1) - 3.1 - 3.7 ns

TIOSRON SR input to valid data on pad (asynchronous) - 4.1 - 4.9 ns

TIOGSRQ GSR to pad - 9.9 - 11.7 ns

Notes:  
1. Three-state turn-off delays should not be adjusted.
2. A zero hold time listing indicates no hold time or a negative hold time. 
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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.
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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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I/O 0 - - D8 83

I/O 0 - P188 A6 86

I/O, VREF 0 P12 P189 B7 89

GND - - P190 GND* -

I/O 0 - P191 C8 92

I/O 0 - P192 D7 95

I/O 0 - P193 E7 98

I/O 0 P11 P194 C7 104

I/O 0 P10 P195 B6 107

VCCINT - P9 P196 VCCINT* -

VCCO 0 - P197 VCCO 
Bank 0*

-

GND - P8 P198 GND* -

I/O 0 P7 P199 A5 110

I/O 0 P6 P200 C6 113

I/O 0 - P201 B5 116

I/O 0 - - D6 119

I/O 0 - P202 A4 122

I/O, VREF 0 P5 P203 B4 125

GND - - - GND* -

I/O 0 - P204 E6 128

I/O 0 - - D5 131

I/O 0 P4 P205 A3 134

I/O 0 - - C5 137

I/O 0 P3 P206 B3 140

TCK - P2 P207 C4 -

VCCO 0 P1 P208 VCCO 
Bank 0*

-

VCCO 7 P144 P208 VCCO 
Bank 7*

-

04/18/01

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

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

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

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

XC2S50 Device Pinouts (Continued)
XC2S50 Pad Name

TQ144 PQ208 FG256
Bndry 
ScanFunction Bank

Additional XC2S50 Package Pins

TQ144
Not Connected Pins

P104 P105 - - - -
11/02/00
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Additional XC2S150 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 - - - -
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

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 A13 A14 B11

B16 C2 C8 C9 D1 D4

D18 D19 E13 E17 E19 F11

G2 G22 H21 J1 J4 K2

K18 K19 L2 L19 M2 M17

M21 N1 P1 P5 P22 R3

R20 R22 U3 U18 V6 W4

W13 W15 W19 Y5 Y22 AA1

AA3 AA9 AA10 AA11 AA16 AB7

AB8 AB12 AB14 AB21 - -
11/02/00

Additional XC2S150 Package Pins (Continued)
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R

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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