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drivers are disabled. Maintaining a valid logic level in this
way helps eliminate bus chatter.

Because the weak-keeper circuit uses the 10B input buffer
to monitor the input level, an appropriate Vgygg voltage must
be provided if the signaling standard requires one. The
provision of this voltage must comply with the I/O banking
rules.

I/O Banking

Some of the 1/O standards described above require Vcco
and/or Vygg voltages. These voltages are externally
connected to device pins that serve groups of IOBs, called
banks. Consequently, restrictions exist about which I/O
standards can be combined within a given bank.

Eight I/0 banks result from separating each edge of the
FPGA into two banks (see Figure 3). Each bank has
multiple Vcco pins which must be connected to the same
voltage. Voltage is determined by the output standards in
use.
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Figure 3: Spartan-Il I/O Banks

Within a bank, output standards may be mixed only if they
use the same V. Compatible standards are shown in
Table 4. GTL and GTL+ appear under all voltages because
their open-drain outputs do not depend on V¢co.

Table 4: Compatible Output Standards

Veeo Compatible Standards

3.3V | PCI, LVTTL, SSTL3 I, SSTL3 I, CTT, AGP,
GTL, GTL+

2.5V | SSTL21, SSTL2 I, LVCMOS2, GTL, GTL+

1.5V | HSTL I, HSTL Ill, HSTL IV, GTL, GTL+

Some input standards require a user-supplied threshold
voltage, Vreg In this case, certain user-1/O pins are

automatically configured as inputs for the Vrgg voltage.
About one in six of the 1/O pins in the bank assume this role.

VRrEeg pins within a bank are interconnected internally and
consequently only one Vggg voltage can be used within
each bank. All Vgeg pins in the bank, however, must be
connected to the external voltage source for correct
operation.

In a bank, inputs requiring Vgeg can be mixed with those
that do not but only one Vggg voltage may be used within a
bank. Input buffers that use Vygg are not 5V tolerant.
LVTTL, LVCMOS2, and PCI are 5V tolerant. The Voo and
VRrEeg pins for each bank appear in the device pinout tables.

Within a given package, the number of Vggg and Vo pins
can vary depending on the size of device. In larger devices,
more 1/O pins convert to Vreg pins. Since these are always
a superset of the Vrgg pins used for smaller devices, it is
possible to design a PCB that permits migration to a larger
device. All Vreg pins for the largest device anticipated must
be connected to the Vrgg voltage, and not used for 1/O.

Independent Banks Available

Package VQ100 CS144 FG256
PQ208 TQ144 FG456
Independent Banks 1 4 8

Configurable Logic Block

The basic building block of the Spartan-1l FPGA CLB is the
logic cell (LC). An LC includes a 4-input function generator,
carry logic, and storage element. Output from the function
generator in each LC drives the CLB output and the D input
of the flip-flop. Each Spartan-1l FPGA CLB contains four
LCs, organized in two similar slices; a single slice is shown
in Figure 4.

In addition to the four basic LCs, the Spartan-1l FPGA CLB
contains logic that combines function generators to provide
functions of five or six inputs.

Look-Up Tables

Spartan-Il FPGA function generators are implemented as
4-input look-up tables (LUTS). In addition to operating as a
function generator, each LUT can provide a 16 x 1-bit
synchronous RAM. Furthermore, the two LUTs within a
slice can be combined to create a 16 x 2-bit or 32 x 1-bit
synchronous RAM, or a 16 x 1-bit dual-port synchronous
RAM.

The Spartan-1l FPGA LUT can also provide a 16-bit shift
register that is ideal for capturing high-speed or burst-mode
data. This mode can also be used to store data in
applications such as Digital Signal Processing.
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Local Routing

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

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

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

» Direct paths that provide high-speed connections

between horizontally adjacent CLBs, eliminating the
delay of the GRM

To Adjacent
GRM
To g
Adjacent=+—=] l«— TO Adjacent
GRM GRM GRM
To Adjacent
GRM
Direct Connection Direct
To Adjacent CLB  |=— Connection
CLB To Adjacent
CLB
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Figure 6: Spartan-1l Local Routing

General Purpose Routing

Most Spartan-1l FPGA signals are routed on the general
purpose routing, and consequently, the majority of
interconnect resources are associated with this level of the
routing hierarchy. The general routing resources are
located in horizontal and vertical routing channels
associated with the rows and columns CLBs. The
general-purpose routing resources are listed below.

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

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

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

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

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

I/O Routing

Spartan-Il devices have additional routing resources
around their periphery that form an interface between the
CLB array and the 10Bs. This additional routing, called the
VersaRing, facilitates pin-swapping and pin-locking, such
that logic redesigns can adapt to existing PCB layouts.
Time-to-market is reduced, since PCBs and other system
components can be manufactured while the logic design is
still in progress.

Dedicated Routing

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

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

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

Global Routing

Global Routing resources distribute clocks and other
signals with very high fanout throughout the device.
Spartan-1l devices include two tiers of global routing
resources referred to as primary and secondary global
routing resources.

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

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

DS001-2 (v2.8) June 13, 2008
Product Specification

www.xilinx.com

Module 2 of 4
12


http://www.xilinx.com

S XINxe

Spartan-Il FPGA Family: Functional Description

i

%

%

. 2

3-State

N
e

- —
o
L —

] o I| — [ Lines

s

I
CLB

P

CLB

b Lk

CLB CLB

DS001_07_090600

Figure 7: BUFT Connections to Dedicated Horizontal Bus Lines

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.
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Figure 8: Global Clock Distribution Network

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-Il 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-Il 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 Vgco. 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.
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Boundary-scan operation is independent of individual I0B
configurations, and unaffected by package type. All IOBs,
including unbonded ones, are treated as independent
3-state bidirectional pins in a single scan chain. Retention of
the bidirectional test capability after configuration facilitates
the testing of external interconnections.

Table 7 lists the boundary-scan instructions supported in
Spartan-ll FPGAs. Internal signals can be captured during
EXTEST by connecting them to unbonded or unused IOBs.
They may also be connected to the unused outputs of IOBs
defined as unidirectional input pins.

Table 7: Boundary-Scan Instructions

The public boundary-scan instructions are available prior to
configuration. After configuration, the public instructions
remain available together with any USERCODE
instructions installed during the configuration. While the
SAMPLE and BYPASS instructions are available during
configuration, it is recommended that boundary-scan
operations not be performed during this transitional period.

In addition to the test instructions outlined above, the
boundary-scan circuitry can be used to configure the FPGA,
and also to read back the configuration data.

To facilitate internal scan chains, the User Register
provides three outputs (Reset, Update, and Shift) that
represent the corresponding states in the boundary-scan

Boundary-Scan Binary . ;
o internal state machine.
Command Code[4:0] Description
EXTEST 00000 Enables boundary-scan
EXTEST operation
SAMPLE 00001 Enables boundary-scan
SAMPLE operation
USR1 00010 Access user-defined
register 1
USR2 00011 Access user-defined
register 2
CFG_OuT 00100 Access the
configuration bus for
Readback
CFG_IN 00101 Access the
configuration bus for
Configuration
INTEST 00111 Enables boundary-scan
INTEST operation
USRCODE 01000 Enables shifting out
USER code
IDCODE 01001 Enables shifting out of
ID Code
HIZ 01010 Disables output pins
while enabling the
Bypass Register
JSTART 01100 Clock the start-up
sequence when
StartupClk is TCK
BYPASS 11111 Enables BYPASS
RESERVED All other Xilinx® reserved
codes instructions
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Symbol Description Units
Toce DIN setup 5 ns, min
Tcep DIN hold 0 ns, min
Teco COLK DOUT 12 ns, max
Teen High time 5 ns, min
TeeL Low time 5 ns, min
Fce Maximum frequency 66 MHz, max
Figure 16: Slave Serial Mode Timing
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Figure 18: Slave Parallel Configuration Circuit Diagram

Multiple Spartan-Il FPGAs can be configured using the
Slave Parallel mode, and be made to start-up
simultaneously. To configure multiple devices in this way,
wire the individual CCLK, Data, WRITE, and BUSY pins of
all the devices in parallel. The individual devices are loaded
separately by asserting the CS pin of each device in turn
and writing the appropriate data. Sync-to-DONE start-up
timing is used to ensure that the start-up sequence does not
begin until all the FPGAs have been loaded. See "Start-up,"
page 19.

Write

When using the Slave Parallel Mode, write operations send
packets of byte-wide configuration data into the FPGA.
Figure 19, page 25 shows a flowchart of the write sequence
used to load data into the Spartan-Il FPGA. This is an
expansion of the "Load Configuration Data Frames" block in
Figure 11, page 18. The timing for write operations is shown
in Figure 20, page 26.

For the present example, the user holds WRITE and CS
Low throughout the sequence of write operations. Note that
when CS is asserted on successive CCLKs, WRITE must
remain either asserted or de-asserted. Otherwise an abort
will be initiated, as in the next section.

1. Drive data onto DO-D7. Note that to avoid contention,
the data source should not be enabled while CS is Low
and WRITE is High. Similarly, while WRITE is High, no
more than one device’s CS should be asserted.

2. Ontherising edge of CCLK: If BUSY is Low, the data is
accepted on this clock. If BUSY is High (from a previous
write), the data is not accepted. Acceptance will instead
occur on the first clock after BUSY goes Low, and the
data must be held until this happens.

3. Repeat steps 1 and 2 until all the data has been sent.
4. De-assert CS and WRITE.
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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 0B, 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 10B, 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.
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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.

IBUFG

Signals used as high fanout clock inputs to the

Spartan-Il 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.

IBUFG
LN o

DS001_37_061200

Figure 37: Global Clock Input Buffer (IBUFG) Primitive

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-1l device on a half-edge basis such that for all
packages there are eight independent Vggg banks
internally. See Figure 36 for a representation of the 1/0
banks. Within each bank approximately one of every six /O
pins is automatically configured as a Vggg 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-1l 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.

DS001_38_061200

Figure 38: Output Buffer (OBUF) Primitive

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.
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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).

IOBUF

DS001_40_061200

Figure 40: Input/Output Buffer Primitiveprimitive
(IOBUF)

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 Vg for
the bank is less than 2V. If the single-ended IBUF is placed
in a bank with an HSTL standard (Vg < 2V), the input
buffer is not 5V tolerant.

The voltage reference signal is "banked" within the
Spartan-Il device on a half-edge basis such that for all
packages there are eight independent Vggg banks
internally. See Figure 36, page 39 for a representation of
the Spartan-lIl FPGA 1/O banks. Within each bank
approximately one of every six I/O pins is automatically
configured as a Vg input.

Additional restrictions on the Versatile 1/0 IOBUF
placement require that within a given Vcq 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 Vg 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 10B, 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 1/0 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 10B, 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 10B, 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 1/0 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 I0B.

Location Constraints

Specify the location of each Versatile I/O primitive with the
location constraint LOC attached to the Versatile 1/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=
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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-1l device and package
combination.

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

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

Package
PQ,
Standard CS,FG | TQ, VQ
SSTL2 Class I 10 5
SSTL3 Class | 11 6
SSTL3 Class I 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-Il Devices

Spartan-Il Devices
XC2S | XC2S | XC2S | XC2S | XC2S | XC2S

Pkg. 15 30 50 100 150 200
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

Package
PQ,
Standard CS,FG | 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 4
GTL 4
GTL+ 4
HSTL Class | 18 9
HSTL Class Il 9 5
HSTL Class IV 5 3
SSTL2 Class | 15 8

Termination Examples

Creating a design with the Versatile 1/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 1/0
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.

DS001-2 (v2.8) June 13, 2008
Product Specification

www.xilinx.com

Module 2 of 4
43



http://www.xilinx.com

S XINxe

Spartan-Il FPGA Family: Functional Description

SSTL3 Class |

A sample circuit illustrating a valid termination technique for
SSTL3_| appears in Figure 47. DC voltage specifications
appear in Table 25 for the SSTL3_| standard. See "DC
Specifications" in Module 3 for the actual FPGA
characteristics.

SSTL3 Class |
VTT =15V
VCCO =3.3V

DS001_47_061200

Figure 47: Terminated SSTL3 Class |

Table 25: SSTL3_| Voltage Specifications

SSTL3 Class I

A sample circuit illustrating a valid termination technique for
SSTL3_Il appears in Figure 48. DC voltage specifications
appear in Table 26 for the SSTL3_|l standard. See "DC
Specifications" in Module 3 for the actual FPGA
characteristics.

SSTL3 Class Il
VTT =15V VTT =15V
VCCO =3.3V
_l 50Q

DS001_48_061200

Figure 48: Terminated SSTL3 Class Il

Table 26: SSTL3 Il Voltage Specifications

Parameter Min Typ Max Parameter Min Typ | Max
Veeo 3.0 3.3 3.6 Veeo 3.0 3.3 3.6
VRreg = 0.45 X Vco 1.3 1.5 1.7 Vgeg = 0.45 X Vo 1.3 15 1.7
V11 = VREE 1.3 1.5 1.7 V11 = VREE 1.3 15 1.7
Viy = Vgege + 0.2 15 1.7 | 3.90) V4 = Vgeg + 0.2 1.5 1.7 | 3.90)
Vi< Vrep-0.2 -0.3@ | 1.3 1.5 V) £ Vgreg-0.2 -0.3@ | 1.3 15
Vou = VRere + 0.6 1.9 - - Von 2 VRreg + 0.8 21 - -
VoL < Vgge— 0.6 - - 1.1 VoL < Vgege—0.8 - - 0.9
lon at Von (MA) -8 - - lon at Von (MA) -16 - -
loL at Vo (MA) 8 - - loL at Vo (MA) 16 - -

Notes:
1. Vi maximumis Veeg + 0.3.
2. VL minimum does not conform to the formula.

Notes:
1. Vi maximumis Veeg + 0.3
2. V)L minimum does not conform to the formula
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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.

Speed Grade
-6 -5
Symbol Description Min Max Min Max | Units
Propagation Delays
Tioop O input to pad - 2.9 - 3.4 ns
TiooLp O input to pad via transparent latch - 34 - 4.0 ns
3-state Delays
TioTHZ T input to pad high-impedance (1) - 2.0 - 23 | 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) - 25 - 29 ns
TioTLPON T input to valid data on pad via transparent latch - 35 - 4.2 ns
Tats GTS to pad high impedance (1) - 5.0 - 59 | ns
Sequential Delays
Tiockp Clock CLK to pad - 2.9 - 3.4 ns
TioCKHZ Clock CLK to pad high impedance (synchronous)®) - 2.3 - 27 | 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 11/0 - 13/0 - ns
Tiooceck ! OCE input 0.9/0.01 - 0.9/0.01| - ns
Tiockoce
Tiosrcko ! SR input (OFF) 1.2/0 - 1.3/0 - ns
Tiockosr

Tiotek! TiockT | 3-state setup times, T input 0.8/0 - 09/0 - ns
Tiotceck/ 3-state setup times, TCE input 1.0/0 - 10/0 - ns
TiockTce
TiosrckT/ 3-state setup times, SR input (TFF) 11/0 - 1.2/0 - ns
TiockTsr

Set/Reset Delays
Tiosrp SR input to pad (asynchronous) - 3.7 - 4.4 ns
TI0SRHZ SR input to pad high impedance (asynchronous)(®) - 3.1 - 3.7 ns
TiosrRoON 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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|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.

Speed Grade

Symbol Description Standard -6 -5 Units
Output Delay Adjustments (Adj)
TowTTL s2 Standard-specific adjustments for | LVTTL, Slow, 2 mA 14.2 16.9 ns
Tol/TTL Sa output delays terminating at pads 4 mA 72 86 ns
= (based on standard capacitive
ToLvTTL se load, Cg,) 6 mA 4.7 55 ns
TowvTTL s8 8 mA 2.9 35 ns
TowvTTL_s12 12 mA 1.9 2.2 ns
TowvTTL_s16 16 mA 1.7 2.0 ns
TowvTTL s24 24 mA 1.3 15 ns
TowvTTL P2 LVTTL, Fast, 2 mA 12.6 15.0 ns
TowvTTL Fa 4 mA 5.1 6.1 ns
TOLVTTL_FG 6 mA 3.0 3.6 ns
TOLVTTL_FS 8 mA 1.0 1.2 ns
TowTTL_F12 12 mA 0 0 ns
TowvTTL F16 16 mA -0.1 -0.1 ns
TowvTTL F24 24 mA -0.1 -0.2 ns
Towvemos?2 LVCMOS2 0.2 0.2 ns
Torcizz 3 PCI, 33 MHz, 3.3V 2.4 2.9 ns
Topcizz 5 PCI, 33 MHz, 5.0V 2.9 3.5 ns
Torcies_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 | HSTL | -0.4 -0.5 ns
TOHSTL_III HSTL 1l -0.8 -1.0 ns
ToHsTL Iv HSTL IV -0.9 -1.1 ns
TossTL2 | SSTL2 | -0.4 -05 ns
TossiLt2 11 SSTL2 I -0.8 -1.0 ns
TossTL3 | SSTL3 | -0.4 -05 ns
TossTL3_Il SSTL3 I -0.9 -1.1 ns
TocrT 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 T\gop as a Function of Constants for Calculating T\gop

Capacitance CoL® F
Tioop is the propagation delay from the O Input of the 10B Standard (PF) | (ns/pF)
to the pad. The values for T\gop are based on the standard LVTTL Fast Slew Rate. 2 mA drive 35 0.41
capacitive load (Cg ) for each I/O standard as listed in the '
table "Constants for Calculating TIOOP", below. LVTTL Fast Slew Rate, 4 mA drive 35 0.20
For other capacitive loads, use the formulas below to LVTTL Fast Slew Rate, 6 mA drive 35 |0.13
calculate an adjusted propagation delay, T\gop1- LVTTL Fast Slew Rate, 8 mA drive 35 0.079
Tioop1 = Tioop + Adj + (CLoap — Cs1) * Fu LVTTL Fast Slew Rate, 12 mAdrive | 35 | 0.044
Where: LVTTL Fast Slew Rate, 16 mAdrive | 35 | 0.043
Adj f dsjﬁ‘ls?rcr::gtfsr?; I;Hcigrgql:tg?;n?jgsjys", page 59, LVTTL Fast Slew Rate, 24 mA drive 35 0.033
according to the 1/0 standard used LVTTL Slow Slew Rate, 2 mA drive 35 0.41
CLoap Iis the capacitive load for the design LVTTL Slow Slew Rate, 4 mA drive 35 0.20
FL is the capacitance scaling factor LVTTL Slow Slew Rate, 6 mA drive 35 0.100
LVTTL Slow Slew Rate, 8 mA drive 35 0.086
Delay Measurement Methodology LVTTL Slow Slew Rate, 12 mA drive 35 | 0.058
Meas.| Vgrer LVTTL Slow Slew Rate, 16 mA drive 35 | 0.050
Standard v W vy® | Point | Typ®) LVTTL Slow Slew Rate, 24 mA drive 35 | 0.048
LVTTL 0 3 1.4 - LVCMOS?2 35 | 0.041
LVCMOS2 0 2.5 1125 - PCI 33 MHz 5V 50 | 0.050
PCI33_5 Per PCI Spec - PCI 33 MHZ 3.3V 10 | 0.050
PCI33_3 Per PCI Spec - PCI 66 MHz 3.3V 10 | 0.033
PCI66_3 Per PCI Spec - GTL 0.014
GTL VRer— 0.2 | VRgr + 0.2 | VRgr | 0.80 GTL+ 0 |0.017
GTL+ VRer—0.2 | Vggp + 0.2 | Vgegr | 1.0 HSTL Class | 20 | 0.022
HSTL Class | | VRgr— 0.5 | Vggp + 0.5 | Vggr | 0.75 HSTL Class Il 20 |0.016
HSTL Classlll | VRgr — 0.5 | Vggp + 0.5 | Vggr | 0.90 HSTL Class IV 20 |0.014
HSTL ClassIV | VRgr — 0.5 | Vggp + 0.5 | Vggr | 0.90 SSTL2 Class | 30 |0.028
SSTL3land Il | VRgr—1.0 | VRgp + 1.0 | Ve | 1.5 SSTL2 Class I 30 |0.016
SSTL2 land Il | Vggr —0.75 | VRgp + 0.75 | VRer | 1.25 SSTL3 Class | 30 | 0.029
CTT VRer—0.2 | Vggp + 0.2 | Vgegr | 1.5 SSTL3 Class |I 30 |0.016
AGP VREF — VRer + | VREF | PerAGP CTT 20 |0.035
(0.2xVeco) | (0.2xVeco) Spec AGP 10 0.037
Notes:
1. Input waveform switches between V| and V. Notes:

2. Measurements are made at Vggg Typ, Maximum, and

Minimum. Worst-case values are reported.

3. 1/O parameter measurements are made with the capacitance
values shown in the table, "Constants for Calculating TIOOP".

1. /O parameter measurements are made with the capacitance
values shown above. See Xilinx application note XAPP179

for the appropriate terminations.

2. 1/O standard measurements are reflected in the IBIS model

See Xilinx application note XAPP179 for the appropriate information except where the IBIS format precludes it.

terminations.
4. 1/0 standard measurements are reflected in the IBIS model
information except where the IBIS format precludes it.
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Clock Distribution Guidelines(®)

Speed Grade
-6 -5
Symbol Description Max Max Units
GCLK Clock Skew
TeSKEWIOB Global clock skew between I0B flip-flops 0.13 0.14 ns
Notes:

1. These clock distribution delays are provided for guidance only. They reflect the delays encountered in a typical design under
worst-case conditions. Precise values for a particular design are provided by the timing analyzer.

Clock Distribution Switching Characteristics

Tepio is specified for LVTTL levels. For other standards, adjust Tgp g With the values shown in "I/O Standard Global Clock
Input Adjustments”.

Speed Grade
-6 -5
Symbol Description Max Max Units
GCLK IOB and Buffer
Terio Global clock pad to output 0.7 0.8 ns
Tsio Global clock buffer I input to O output 0.7 0.8 ns

I/O Standard Global Clock Input Adjustments

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

Speed Grade
Symbol Description Standard -6 -5 Units
Data Input Delay Adjustments
TepLVTTL Standard-specific global clock LVTTL 0 0 ns
TopLVCMOS2 input delay adjustments LVCMOS?2 0.04 -0.05 ns
TGPpPCI33_3 PCI, 33 MHz, 3.3V -0.11 -0.13 ns
TGppPci33 s PCI, 33 MHz, 5.0V 0.26 0.30 ns
TGPPCies_3 PCI, 66 MHz, 3.3V -0.11 -0.13 ns
TepaTL GTL 0.80 0.84 ns
TepaTLP GTL+ 0.71 0.73 ns
TGPHSTL HSTL 0.63 0.64 ns
TepssTL2 SSTL2 0.52 0.51 ns
TepssTLs SSTL3 0.56 0.55 ns
TepcTT CTT 0.62 0.62 ns
Tepacp AGP 0.54 0.53 ns
Notes:

1. Inputtiming for GPLVTTL is measured at 1.4V. For other I/O standards, see the table "Delay Measurement Methodology," page 60.
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Package Thermal Characteristics

Table 39 provides the thermal characteristics for the various
Spartan-ll FPGA package offerings. This information is also
available using the Thermal Query tool on xilinx.com
(www.xilinx.com/cgi-bin/thermal/thermal.pl).

The junction-to-case thermal resistance (6;¢) indicates the
difference between the temperature measured on the
package body (case) and the die junction temperature per
watt of power consumption. The junction-to-board (6;g)

Table 39: Spartan-ll Package Thermal Characteristics

value similarly reports the difference between the board and
junction temperature. The junction-to-ambient (6;,) value
reports the temperature difference between the ambient
environment and the junction temperature. The 0,5 value is
reported at different air velocities, measured in linear feet
per minute (LFM). The “Still Air (O LFM)” column shows the
0,4 value in a system without a fan. The thermal resistance
drops with increasing air flow.

Junction-to-Ambient (8;,)
at Different Air Flows
Junction-to-Case Junction-to- Still Air

Package Device ©30) Board (0;g) (0 LFM) 250 LFM | 500 LFM | 750 LFM Units
VO100 XC2S15 11.3 N/A 44.1 36.7 34.2 33.3 °C/Watt
VQG100 XC2S30 10.1 N/A 40.7 33.9 31.5 30.8 °C/Watt
XC2S15 7.3 N/A 38.6 30.0 25.7 24.1 °C/Watt
TQ144 XC2S30 6.7 N/A 34.7 27.0 23.1 21.7 °C/Watt
TQG144 XC2S50 5.8 N/A 32.2 25.1 21.4 20.1 °C/Watt
XC2S100 5.3 N/A 31.4 24.4 20.9 19.6 °C/Watt
S XC2530 2.8 N/A 34.0 26.0 23.9 232 °C/Watt
XC2S50 6.7 N/A 25.2 18.6 16.4 15.2 °C/Watt
PQ208 XC2S100 5.9 N/A 24.6 18.1 16.0 14.9 °C/Watt
PQG208 XC2S150 5.0 N/A 23.8 17.6 15.6 14.4 °C/Watt
XC2S200 4.1 N/A 23.0 17.0 15.0 13.9 °C/Watt
XC2S50 7.1 17.6 27.2 21.4 20.3 19.8 °C/Wiatt
FG256 XC2S100 5.8 15.1 25.1 19.5 18.3 17.8 °C/Watt
FGG256 XC2S150 4.6 12.7 23.0 17.6 16.3 15.8 °C/Watt
XC2S200 3.5 10.7 21.4 16.1 14.7 14.2 °C/Wiatt
FGA56 XC2S150 2.0 N/A 21.9 17.3 15.8 15.2 °C/Watt
FGG456 XC2S200 2.0 N/A 21.0 16.6 15.1 14.5 °C/Watt

DS001-4 (v2.8) June 13, 2008 www.xilinx.com Module 4 of 4
Product Specification 71


http://www.xilinx.com
http://www.xilinx.com/cgi-bin/thermal/thermal.pl

S XINxe

Spartan-ll FPGA Family: Pinout Tables

XC2S30 Device Pinouts

XC2S30 Device Pinouts (Continued)

XC2S30 Pad Name Bndry XC2S30 Pad Name Bndry
Function |Bank | VQ100 TQ144 | CS144 PQ208| Scan Function |Bank | VQ100 | TQ144 | CS144  PQ208 | Scan
GND R P1 P143 Al P1 - I/O, VRer 6 P20 P115 K1 P45 203
T™S - P2 | P142 | B1 P2 - 110 6 - - - P46 | 206
110 7 P3 | P141 | C2 P3 113 110 6 - P114 | K2 P47 | 209
1/0 7 - P140 Cc1 P4 116 110 6 P21 P113 K3 P48 212
1/O 7 - - - P5 119 1/0 6 P22 P112 L1 P49 215
/O, Vrer 7 P4 | P139 | D4 P6 122 M1 - P23 | P11l L2 P50 | 218
110 7 - P138 | D3 P8 125 GND - P24 | P110 | L3 P51 -
1/0 7 P5 | P137 | D2 P9 128 MO - P25 | P109 | M1 P52 | 219
110 7 P6 | P136 | D1 P10 | 131 Veco 6 P26 | P108 | M2 P53 -
GND - - P135 | E4 P11 - Veco 5 P26 | P107 | N1 P53 -
Veeo 7 - - - P12 - M2 - P27 P106 N2 P54 220
110 7 P7 | P134 | E3 P14 | 134 110 5 - P103 | K4 P57 | 227
/0 7 - P133 | E2 P15 | 137 e 5 - - - P58 | 230
1/O 7 - - - P16 140 I/O, VRer 5 P30 | P102 L4 P59 233
110 7 - - - P17 143 110 5 - P101 M4 P61 236
/0 7 _ _ _ P18 | 146 110 5 P31 | P100 | N4 P62 | 239
GND - - - - P19 - /0 5 P32 P99 K5 P63 242
/O, Vrer 7 P8 | P132 | E1 P20 | 149 GND - - P98 L5 P64 -
110 7 P9 | P131 | F4 P21 | 152 Veco 5 - - - P65 -
110 7 - P130 | F3 P22 | 155 Veeint - P33 | P97 M5 P66 -
e, 7 _ _ _ P23 | 158 110 5 - P96 N5 P67 | 245
/0, IRDY(®) 7 P10 | P129 | F2 P24 | 161 110 5 - P95 K6 P68 | 248
GND - P11 | P128 | F1 P25 - 110 5 - - - P69 | 251
Veeo 7 P12 | P127 | G2 P26 - e 5 - - - P70 | 254
Veco 6 P12 | P127 | G2 P26 - 110 5 - - - P71 | 257
I/0, TRDY(®) 6 P13 | P126 | G1 P27 | 164 GND - - - - P72 -
VeaINT - P14 P125 G3 P28 - I/O, VRer 5 P34 P94 L6 P73 260
/0 6 - P124 | G4 P29 | 170 110 5 - - - P74 | 263
110 6 P15 | P123 | H1 P30 | 173 110 5 - P93 M6 P75 | 266
/0, VRer 6 P16 | P122 | H2 P31 | 176 Veeint - P35 | P92 N6 P76 -
GND . . R . P32 . I, GCK1 5 P36 | P91 M7 P77 | 275
/0 6 - - - P33 179 Veeo 5 P37 P90 N7 P78 -
e, 6 _ _ _ P34 | 182 Veeo 4 P37 | P90 N7 P78 -
1/0 6 - - - P35 185 GND - P38 P89 L7 P79 -
/O 6 - P121 H3 P36 188 I, GCKO 4 P39 P88 K7 P80 276
110 6 P17 | P120 | H4 P37 | 191 e 4 P40 | P87 N8 P8l | 280
Veeo 6 . . . P39 . 110 4 - P86 M8 P82 | 283
GND - - P119 | A P40 - 110 4 - - - P83 | 286
110 6 P18 | P118 | J2 P41 | 194 I/O, Vrer 4 P41 | P85 L8 P84 | 289
110 6 P19 | P117 | J3 P42 | 197 GND - - - - P85 -
1/0 6 - P116 | J4 P43 | 200 110 4 - - - P86 | 292
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Additional XC2S50 Package Pins (Continued)

XC2S100 Device Pinouts (Continued)

PQ208 XC2S100 Pad
i N
Not Connected Pins ame Bndry
P55 | P56 | - | - | - | - Function |Bank|TQ144 | PQ208 | FG256 | FG456 | Scan
11/02/00
110 7 - P7 F3 El 209
FG256 110 7 E2 H5 215
Vceint Pins - ]
Cc3 C14 D4 D13 E5 E12 110 7 | P138 P8 E4 F2 218
M5 M12 N4 N13 P3 P14 e 7 . . . F1 221
Veeo Bank 0 Pi
=5 T 8 cco aT NS T IO, Vrer 7 | P37 | P9 | D1 Ha | 224
Veco Bank 1 Pins 110 7 P136 P10 E1l Gl 227
EQ9 [ F9 | - \ - | - | - GND - P135 | P11 | GND* | GND* -
Vcco Bank 2 Pins Veeo 7 . P12 Veeo | Veeo .
H11 | HI12 - ‘ - | - | - Bank 7* | Bank 7*
V Bank 3 Pins
L | 912 eeo - 1 - [ - Veeint - - P13 |Veoint®|Veont™| -
Veeo Bank 4 Pins 110 7 | P134 | P14 F2 H3 230
L9 | M9 \ - \ - | - | - 110 7 pP133 | P15 G3 H2 233
Veco Bank 5 Pins 10 7 - - F1 J5 236
8 | Ms S I R 110 7 P16 F4 J2 239
Vceo Bank 6 Pins .
B | 3 - | - | - | - 110 7 - P17 F5 K5 245
Vceo Bank 7 Pins 110 7 - P18 G2 K1 248
Hs | W6 | - | - | - [ - GND - - P19 | GND* | GND* | -
GND Pins
AT AT6 57 B1E 3 7 /0, Vrer 7 | P132 | P20 H3 K3 251
F10 F11 G6 G7 G8 G9 110 7 | P131 | P21 G4 K4 254
G10 G1l1 H7 H8 H9 H10 110 7 - - H2 L6 257
J7 J8 J9 J10 K6 K7 10 7 | P130 | P22 | G5 L1 | 260
K8 K9 K10 K11 L6 L7
L10 [11 R2 R15 T1 T16 1’0 7 - P23 H4 L4 266
Not Connected Pins I/O, IRDYW 7 P129 | P24 G1 L3 269
P4 | R4 | - | - - - GND - | P128 | P25 | GND* | GND* | -
11/02/00
. . Bank 7* | Bank 7*
XC2S100 Device Pinouts Veco 6 | P127 | P26 | Veco | Veeo -
XC2S100 Pad Bank 6* | Bank 6*

Name Bndry I/0, TRDYD) | 6 | P126 | P27 J2 M1 272
Function |Bank|TQ144 | PQ208 | FG256 | FG456 | Scan VeeinT - P125 P28 |Vcant | Veoint* -
GND - P143 P1 GND* | GND* - 110 6 | P124 | P29 H1 M3 281
T™S - P142 P2 D3 D3 - 110 6 - - Ja M4 284
11O 7 | P141 P3 c2 B1 185 110 6 | P123 | P30 J1 M5 287
I/O 7 - - A2 F5 191 10, VRer 6 | P122 | P31 J3 N2 290
11O 7 | P140 P4 B1 D2 194 GND - - P32 | GND* | GND* -
11O 7 - - - E3 197 1’0 6 - P33 K5 N3 293
I/O 7 - - E3 G5 200 1’0 6 - P34 K2 N4 296
11O 7 - P5 D2 F3 203 110 6 - P35 K1 P2 302
GND - - - GND* | GND* - 110 6 - - K3 P4 305
Veeo 7 - - Veeco | Veco - 110 6 | P121 | P36 L1 P3 308

Bank 7*| Bank 7* e 6 | P120 | P37 | L2 R2 | 311
/0, VRer 7 | P139 P6 Cc1 E2 206
DS001-4 (v2.8) June 13, 2008 www.xilinx.com Module 4 of 4
Product Specification 81



http://www.xilinx.com

& XILINX® Spartan-Il FPGA Family: Pinout Tables

XC2S150 Device Pinouts (Continued) XC2S150 Device Pinouts (Continued)

XC2S150 Pad Name XC2S150 Pad Name

Bndry Bndry
Function Bank | PQ208 | FG256 | FG456 | Scan Function Bank | PQ208 | FG256 | FG456 | Scan
/0, IRDY(®) 2 P132 H16 L20 767 e) 2 - - c22 | 866
/0 2 P133 H14 L17 770 /0 (DIN, DO) 2 P153 D14 D20 | 869
/0 2 - - L18 773 /0 (DOUT, 2 P154 | CI15 c21 | 872
110 2 P134 | H15 L21 776 BUSY)
o > - 13 = 779 CCLK 2 P155 D15 B22 875
/0 (D3) 2 P135 | Gl6 K20 | 782 Veeo 2 P156 | Vcco | Veco -
Bank 2* | Bank 2*

/0, Vrer 2 P136 H13 K21 785

Veeo 1 P156 Veco | Veco -
Veeo 2 - Veeo Veeo - Bank 1* | Bank 1*

Bank 2* | Bank 2*

TDO 2 P157 B14 A21 -
GND - P137 | GND* | GND* -

GND - P158 | GND* | GND* -
110 2 P138 | Gl4 K22 788

DI - P159 | A15 B20 -
/0 2 P139 | G15 J21 791 —

/0 (CS) 1 P160 B13 C19 0
e} 2 - - J20 797 =

/O (WRITE) 1 P161 | C13 A20 3
/0 2 P140 | GI2 J18 800

110 1 - - B19 6
110 2 - F16 J22 803

o) 1 - - c18 9
e} 2 - - J19 806

10 1 - c12 D17 12
110 2 P141 | G13 H19 | 812

GND - - GND* | GND* -
/0 (D2) 2 P142 F15 H20 | 815

5 o) 1 P162 | Al4 A19 15

Vv - P143 | Voot | Veont® | -

CCINT CCINT CCINT 1/O 1 _ _ B18 18
Vv 2 P144 | V, V, }

o Bank 2* | Bank 2* o 1 : : El6 | 21
GND ) P145 | GND* | GND* - Vo 1 - D12 C17 24
/0 (D1) 2 P146 | E16 H22 | 818 1o 1 P163 | BI2 D16 27
/0, Vrer 2 P147 F14 H18 | 821 GND - - GND* | GND* -
110 2 - - G21 | 824 Veco 1 - Veco | Veco -

Bank 1* | Bank 1*
110 2 P148 D16 G18 | 827
/O, Vrer 1 P164 | Cl1 Al18 30
/0 2 - F12 G20 | 830
10 1 P165 | A13 B17 33
110 2 - - G19 | 833
o) 1 - - E15 36
110 2 - - F22 836
o) 1 - - A17 39
/0 2 P149 E15 F19 839
/0 1 - D11 D15 42
/0, VRer 2 P150 F13 F21 842
; 10 1 P166 | Al2 C16 45
Vv - V, V, -

o Bank 2* | Bank 2* o 1 : - | pua | 48
GND - - oND* | GND - /O, Vrer 1 P167 E11 E14 51
110 2 P151 | E14 F20 | 845 o 1 Pi68 | BIl1 Al6 >4
e 2 - C16 F18 | 848 GND - P169 | GND* | GND* -
110 2 - - E22 | 851 Veeo 1 P170 | Vcco | Veco -

Bank 1* | Bank 1*

/0 2 - - E21 854 . -
e 2 P152 | E13 D22 | 857 Veaint _ PI72 | Veowt” | Voot | -

o) 1 P172 | All C15 57
GND - - GND* | GND* -

o) 1 P173 | C10 B15 60
/0 2 - B16 E20 860

o) 1 - - Al5 66
/0 2 - - D21 | 863

o) 1 - - F12 69
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Spartan-ll FPGA Family: Pinout Tables

XC2S150 Device Pinouts (Continued)

XC2S150 Device Pinouts (Continued)

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

XC2S150 Pad Name Bndry XC2S150 Pad Name Bndry
Function Bank | PQ208 | FG256 | FG456 | Scan Function Bank | PQ208 | FG256 | FG456 | Scan
o) 1 P174 B10 C14 72 VeeInT - P196 | Veont* | Veont | -
/0 1 - - B14 75 Veeo 0 P197 | Veeo | Veco -
/o 1 P175 | D10 | D13 | 81 Bank 0* | Bank 0*
110 1 P176 | A0 c13 84 GND - P198 | GND* | GND* -
GND N P177 GND* GND* _ 110 0 P199 A5 B7 161
Veeo 1 - Veeo | Veco - /0, Vrer 0 P200 C6 E8 164
Bank 1* | Bank 1* 110 0 - - D8 167
I/O, VRer 1 P178 B9 B13 87 110 0 P201 B5 C7 170
1/0 1 P179 E10 E12 90 110 0 - D6 D7 173
1/0 1 - A9 B12 93 110 0 - - B6 176
110 1 P180 D9 D12 96 110 0 - - A5 179
1/0 1 - - C12 99 110 0 P202 A4 D6 182
1/0 1 P181 A8 D11 102 /0, Vrer 0 P203 B4 C6 185
I, GCK2 1 P182 c9 A1l 108 Veeo 0 - Veco | Veco -
GND - P183 | GND* | GND* - Bank 0* | Bank 0*
Vceo 1 P184 | Vcco | Veco - GND ] ] GND* | GND* _
Bank 1* | Bank 1* 110 0 P204 E6 B5 188
Veeco 0 P184 | Veco | Veco - 110 0 - D5 E7 191
Bank 0* | Bank 0* /0 0 _ _ Al 194
I, GCK3 0 P185 B8 Cl1 109 /0 0 _ _ E6 197
Veent - P186 | Vcoint® | Veownt | - e 0 P205 A3 B4 200
1/0 0 - - E11 116 GND - - GND* | GND* -
110 0 P187 A7 Al10 119 /0 0 _ cs A3 203
/0 0 - D8 B10 122 /o 0 - - 53 206
110 0 P188 A6 C10 125 /0 0 _ _ D5 209
/O, Vrer 0 P189 B7 A9 128 /o 0 P206 B3 cs 512
Veco 0 - Veco | Veco - TCK - P207 c4 c4 -
Bank 0* | Bank 0*
GND - P190 | GND* | GND* | - Veco 0 P208 B\;ﬁﬁ%* B\;ﬁﬁ%* )
110 0 P191 Cc8 B9 131 Veeo 7 P208 Veco Veco _
I/0 0 P192 D7 E10 134 Bank 7* | Bank 7*
11O 0 - - D10 140 04/18/01
110 0 P193 E7 A8 143 Notes:
/O 0 i i D9 146 1. ::T)IrjeYs.and TRDY can only be accessed when using Xilinx PCI
/0 0 - - B8 149 2. \F;ads Igbelll(ed*GND*, Vccu\”:, Veeo Bant 0%, Veco Banllz 1,
/o 0 | P14 | c7 | E9 | 15 VeSS Bank 6%, Vec2 Bank 7+ ars Rternaly bordi o
I/O 0 P195 B6 A7 158 independent ground or power planes within the package.
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Spartan-ll FPGA Family: Pinout Tables

XC2S200 Device Pinouts (Continued)

Additional XC2S200 Package Pins

XC2S200 Pad Name Bndry PQ208
Function Bank | PQ208 | FG256 | FG456 | Scan Not Connected Pins
GND - P198 | GND* | GND* | - P55 | P | - | - | - | -
/0 0 P199 A5 B7 188 11/02/00
I/O, VRer 0 P200 C6 E8 191 FG256
I/0 0 - - D8 197 Veeint Pins
110 0 P201 B5 c7 200 C3 Ci14 D4 D13 E5 E12
GND - - GND* GND* - M5 M12 N4 N13 P3 P14
110 0 - D6 D7 203 Veco Bank O Pins
I/0 0 - - B6 206 ES ‘ Fs ‘ . ‘ . ‘ . ‘ .
110 0 - - A5 209 Vcco Bank 1 Pins
I/0 0 P202 Ad D6 212 E9 ‘ F9 ‘ . ‘ . ‘ . ‘ .
I/, VRer 0 P203 B4 Cé 215 Veco Bank 2 Pins
Veeo 0 - Veco | Veco - H11 ‘ H12 ‘ - ‘ - ‘ - ‘ -
* *
Bank 0 | Bank 0 Vcco Bank 3 Pins
- - * * _
GND GND GND J11 ‘ 12 ‘ _ ‘ _ ‘ _ ‘ _
I/0 0 P204 E6 B5 218 Voo Bank 4 Pins
e - ] S L T i
Vcco Bank 5 Pins
1/0 0 - - E6 230 s ‘ M8 ‘ _ ‘ i ‘ i ‘ i
I/O, VRer 0 P205 A3 B4 233 y Bank 6 Pins
CcCco
- - * * _
o O I - [ N N NN N W
Vcco Bank 7 Pins
110 0 - - B3 239 a5 ‘ H6 ‘ _ ‘ i ‘ _ ‘ _
I/0 0 - - D5 242 GND Pins
I/0 0 P206 B3 C5 248 Al A6 B2 B15 6 7
TeK - p207 c4 c4 . F10 F11 G6 G7 G8 G9
Veeo 0 P208 | Vcco | Veco -
Bank O* | Bank O* G10 Gl1 H7 H8 H9 H10
J7 J8 J9 J10 K6 K7
Vceo 7 P208 | Vcco | Veco -
Bank 7* | Bank 7* K8 K9 K10 K11 L6 L7
04/18/01 L10 L11 R2 R15 T1 T16
Notes: Not Connected Pins
1. IRDY and TRDY can only be accessed when using Xilinx PCI P4 ‘ R4 ‘ . ‘ - ‘ i ‘ i
cores.
2. Pads labelled GND*, Vo nT*, Veco Bank 0%, Vo Bank 1%,
Vcco Bank 2%, VCCO Bank 3%, VCCO Bank 4*, VCCO Bank 5%,
Vcceo Bank 6%, Voo Bank 7* are internally bonded to
independent ground or power planes within the package.
3. See "VCCO Banks" for details on V¢ banking.
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