AMD Xilinx - XC2S30-5TQG144C Datasheet

Welcome to E-XFL.COM

Understanding Embedded - FPGAs (Field
Programmable Gate Array)

Embedded - FPGAs, or Field Programmable Gate Arrays,
are advanced integrated circuits that offer unparalleled
flexibility and performance for digital systems. Unlike
traditional fixed-function logic devices, FPGAs can be
programmed and reprogrammed to execute a wide array
of logical operations, enabling customized functionality
tailored to specific applications. This reprogrammability
allows developers to iterate designs quickly and implement
complex functions without the need for custom hardware.

Applications of Embedded - FPGAs

The versatility of Embedded - FPGAs makes them
indisnensahle in numerous fields. In telecommunications.

Details

Product Status Active
Number of LABs/CLBs 216
Number of Logic Elements/Cells 972
Total RAM Bits 24576
Number of I/O 92
Number of Gates 30000

Voltage - Supply 2.375V ~ 2.625V

Mounting Type
Operating Temperature
Package / Case

Supplier Device Package

Purchase URL

Email: info@E-XFL.COM

Surface Mount
0°C ~ 85°C (T))
144-LQFP
144-TQFP (20x20)

https://www.e-xfl.com/product-detail/xilinx/xc2s30-5tqg144c

Address: Room A, 16/F, Full Win Commercial Centre, 573 Nathan Road, Mongkok, Hong Kong



https://www.e-xfl.com/product/pdf/xc2s30-5tqg144c-4481390
https://www.e-xfl.com
https://www.e-xfl.com/product/filter/embedded-fpgas-field-programmable-gate-array

2 XILINX®

Spartan-Il FPGA Family:
Functional Description

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

Product Specification

Architectural Description
Spartan-Il FPGA Array

The Spartan®-l| field-programmable gate array, shown in
Figure 2, is composed of five major configurable elements:

» |0OBs provide the interface between the package pins
and the internal logic

» CLBs provide the functional elements for constructing
most logic

» Dedicated block RAM memories of 4096 bits each

e Clock DLLs for clock-distribution delay compensation
and clock domain control

*  Versatile multi-level interconnect structure

As can be seen in Figure 2, the CLBs form the central logic

structure with easy access to all support and routing
structures. The IOBs are located around all the logic and

memory elements for easy and quick routing of signals on
and off the chip.

Values stored in static memory cells control all the
configurable logic elements and interconnect resources.
These values load into the memory cells on power-up, and
can reload if necessary to change the function of the device.

Each of these elements will be discussed in detail in the
following sections.

Input/Output Block

The Spartan-1l FPGA I0B, as seen in Figure 2, features
inputs and outputs that support a wide variety of I1/0
signaling standards. These high-speed inputs and outputs
are capable of supporting various state of the art memory
and bus interfaces. Table 3 lists several of the standards
which are supported along with the required reference,
output and termination voltages needed to meet the
standard.
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Figure 2: Spartan-1l FPGA Input/Output Block (IOB)
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Figure 4: Spartan-ll CLB Slice (two identical slices in each CLB)

Storage Elements

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

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

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

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

Additional Logic

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

This section contains more detailed design information on
the following features:

e Delay-Locked Loop . . . see page 27
e Block RAM. .. see page 32
* Versatile I/O . . . see page 36

Using Delay-Locked Loops

The Spartan-Il FPGA family provides up to four fully digital
dedicated on-chip Delay-Locked Loop (DLL) circuits which
provide zero propagation delay, low clock skew between
output clock signals distributed throughout the device, and
advanced clock domain control. These dedicated DLLs can
be used to implement several circuits that improve and
simplify system level design.

Introduction

Quality on-chip clock distribution is important. Clock skew
and clock delay impact device performance and the task of
managing clock skew and clock delay with conventional
clock trees becomes more difficult in large devices. The
Spartan-Il family of devices resolve this potential problem
by providing up to four fully digital dedicated on-chip
Delay-Locked Loop (DLL) circuits which provide zero
propagation delay and low clock skew between output clock
signals distributed throughout the device.

Each DLL can drive up to two global clock routing networks
within the device. The global clock distribution network
minimizes clock skews due to loading differences. By
monitoring a sample of the DLL output clock, the DLL can
compensate for the delay on the routing network, effectively
eliminating the delay from the external input port to the
individual clock loads within the device.

In addition to providing zero delay with respect to a user
source clock, the DLL can provide multiple phases of the
source clock. The DLL can also act as a clock doubler or it
can divide the user source clock by up to 16.

Clock multiplication gives the designer a number of design
alternatives. For instance, a 50 MHz source clock doubled
by the DLL can drive an FPGA design operating at

100 MHz. This technique can simplify board design
because the clock path on the board no longer distributes
such a high-speed signal. A multiplied clock also provides
designers the option of time-domain-multiplexing, using one
circuit twice per clock cycle, consuming less area than two
copies of the same circuit.

The DLL can also act as a clock mirror. By driving the DLL
output off-chip and then back in again, the DLL can be used
to de-skew a board level clock between multiple devices.

In order to guarantee the system clock establishes prior to
the device "waking up,” the DLL can delay the completion of

the device configuration process until after the DLL
achieves lock.

By taking advantage of the DLL to remove on-chip clock
delay, the designer can greatly simplify and improve system
level design involving high-fanout, high-performance
clocks.

Library DLL Primitives

Figure 22 shows the simplified Xilinx library DLL macro,
BUFGDLL. This macro delivers a quick and efficient way to
provide a system clock with zero propagation delay
throughout the device. Figure 23 and Figure 24 show the
two library DLL primitives. These primitives provide access
to the complete set of DLL features when implementing
more complex applications.

— Ons
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Figure 22: Simplified DLL Macro BUFGDLL
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Figure 23: Standard DLL Primitive CLKDLL
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Figure 24: High-Frequency DLL Primitive CLKDLLHF
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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 CLKO represents a
delay-compensated version of the source clock (CLKIN)
signal. The CLKDLL primitive provides three phase-shifted
versions of the CLKO 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.

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

Phase (degrees) Period Shift (percent)
0 0%
90 25%
180 50%
270 75%

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, CLKO, 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.
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Figure 26: DLL Output Characteristics

Clock Divide Property

The CLKDV_DIVIDE property specifies how the signal on
the CLKDV pin is frequency divided with respect to the
CLKO pin. The values allowed for this property are 1.5, 2,
2.5, 3, 4,5, 8, or 16; the default value is 2.
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Figure 33: Timing Diagram for Single-Port Block RAM Memory
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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 V¢ can be placed within any Vcq bank.
Table 17 summarizes the output compatibility requirements.
The LOC property can specify a location for the OBUF.

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 Vqco.

Vceco | Compatible Standards

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

2.5 SSTL2_|, SSTL2_II, LVCMOS2, GTL, GTL+

15 HSTL_I, HSTL_III, HSTL_IV, GTL, GTL+

OBUFT

The generic 3-state output buffer OBUFT, shown in
Figure 39, typically implements 3-state outputs or
bidirectional 1/0.

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).

IOBUFT
T
| | l 10

DS001_39_032300

Figure 39: 3-State Output Buffer Primitive (OBUFT

The Versatile I/0 OBUFT placement restrictions require
that within a given Vo bank each OBUFT share the same
output source drive voltage. Input buffers of any type and
output buffers that do not require Vg can be placed within
the same Vo 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 1/O signal. So, OBUFTs programmed for
an |/O standard that requires a Vrgg have automatic
placement of a Vrgg 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 Vigg) 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:
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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.
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LVTTL

LVTTL requires no termination. DC voltage specifications
appears in Table 32 for the LVTTL standard. See "DC
Specifications" in Module 3 for the actual FPGA
characteristics.

Table 32: LVTTL Voltage Specifications

Parameter Min Typ Max
Veeo 3.0 3.3 3.6
VRer - - -
V17 - - -
Viy 2.0 - 5.5
VL -0.5 - 0.8
Vou 2.4 - -
VoL - - 0.4
lon at Vou (MA) -24 - -
loL at Vg (mA) 24 - -

Notes:
1. VgL and Vgy for lower drive currents sample tested.

LVCMOS2

LVCMOS?2 requires no termination. DC voltage
specifications appear in Table 33 for the LVCMOS2
standard. See "DC Specifications" in Module 3 for the actual
FPGA characteristics.

Table 33: LVCMOS2 Voltage Specifications

Parameter Min Typ Max
Veeo 2.3 25 2.7
VRer - - -
V17 - - -
Viy 1.7 - 5.5
VL -0.5 - 0.7
Vou 1.9 - -
VoL - - 0.4
lon at Vou (MA) -12 - -
loL at Vo (mA) 12 - -

AGP-2X

The specification for the AGP-2X standard does not
document a recommended termination technique. DC
voltage specifications appear in Table 34 for the AGP-2X
standard. See "DC Specifications" in Module 3 for the actual
FPGA characteristics.

Table 34: AGP-2X Voltage Specifications

Parameter Min Typ Max
Veeo 3.0 3.3 3.6
Vrer = N X Veeo® 1.17 1.32 1.48
Vrr - - -
Vig2Vggg +0.2 1.37 1.52 -
ViL< VRep-0.2 - 1.12 1.28
Von 2 0.9 X Veeo 2.7 3.0 -
VoL < 0.1 xVeeo - 0.33 0.36
lon at Vou (MA) Note 2 - -
loL at Vg (MA) Note 2 - -
Notes:
1. N must be greater than or equal to 0.39 and less than or

equal to 0.41.

2. Tested according to the relevant specification.

For design examples and more information on using the I/O,
see XAPP179, Using SelectlO Interfaces in Spartan-1l and
Spartan-llE FPGAs.
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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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Period Tolerance: the allowed input clock period change in nanoseconds.

1
TekiN =

FoLkin

Teekin £ TipTOL

Output Jitter: the difference between an ideal

reference clock edge and the actual design.

Ideal Period

{
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Figure 52: Period Tolerance and Clock Jitter
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XC2S15 Device Pinouts (Continued)

XC2S15 Device Pinouts (Continued)

XC2S15 Pad Name XC2S15 Pad Name
Bndry Bndry
Function Bank | VQ100 | TQ144 | CS144 | Scan Function Bank | VQ100 | TQ144 | CS144 | Scan
GND - - P61 J12 - I/0, Vrer 1 P86 P21 B8 24
I/O (D5) 3 P57 P60 J13 245 1/0 1 - P20 A8 27
/0 3 P58 P59 H10 248 1/0 1 P87 P19 B7 30
I/O, Vger 3 P59 P58 H11l 251 I, GCK2 1 P88 P18 A7 36
I/0 (D4) 3 P60 P57 H12 254 GND - P89 P17 Cc7 -
I/0 3 - P56 H13 257 Veeo 1 P90 P16 D7 -
VeeINT - P61 P55 G12 - Veeo 0 P90 P16 D7 -
I/O, TRDY®) 3 P62 P54 G13 260 I, GCK3 0 P91 P15 A6 37
Veeo 3 P63 P53 Gl1 - VeeInT - P92 P14 B6 -
Veeo 2 P63 P53 Gl1 - 1/0 0 - P13 C6 44
GND - P64 P52 G10 - I/O, VRer 0 P93 P12 D6 a7
I/0, IRDYW) 2 P65 P51 F13 263 1/0 0 - P11 A5 50
1/0 2 - P50 F12 266 1/0 0 - P10 B5 53
I/0 (D3) 2 P66 P49 F11 269 VeainT - P94 P9 C5 -
I/0, Vger 2 P67 P48 F10 272 GND - - P8 D5 -
I/0 2 P68 P47 E13 275 1/0 0 P95 P7 Ad 56
1/0 (D2) 2 P69 P46 E12 278 110 0 P96 P6 B4 59
GND - - P45 E11 - I/0, Vreg 0 P97 P5 C4 62
I/0 (D1) 2 P70 P44 E10 281 1/0 0 - P4 A3 65
I/0 2 P71 P43 D13 284 110 0 P98 P3 B3 68
I/O, VRer 2 P72 P41 D11 287 TCK - P99 P2 C3 -
I/0 2 - P40 C13 290 Veco 0 P100 P1 A2 -
I/O (DIN, DO) 2 P73 P39 C12 293 Veco 7 P100 P144 B2 -
I/0 (DOUT, 2 P74 P38 C11 296 04/18/01
BUSY) Notes:
CCLK 2 P75 P37 B13 299 1. IRDY and TRDY can only be accessed when using Xilinx
PCI cores.
Veco 2 P76 P36 B12 i 2. See "VCCO Banks" for details on Vg banking.
Veeo 1 P76 P35 A13 -
DO 2 Pr7 | P34 | AR - Additional XC2S15 Package Pins
GND - P78 P33 B11 -
VQ100
DI _ B P79 P32 All ) Not Connected Pins
I/O (CS) 1 P80 P31 D10 0 P28 | P29 | - | - \ - -
/O (WRITE) 1 P81 P30 | c10 3 11/02/00
1/0 1 - P29 B10 6 TQ144 _
IO, Vier 1 P82 P28 AL0 9 Not Connected Pins
P42 P64 P78 P101 P104 P105
110 1 P83 P27 D9 12 P116 P138 N N N -
I/0 1 P84 P26 C9 15 11/02/00
GND - - P25 B9 - CcS144
VeeInT - P85 P24 A9 - Not Connected Pins
D3 D12 Ja K13 M3 M4
1/0 - P23 D8 18 M10 N3 - : . :
1/0 - p22 C8 21 11/02/00
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XC2S30 Device Pinouts (Continued)

XC2S30 Device Pinouts (Continued)

XC2S30 Pad Name XC2S30 Pad Name
Bndry Bndry
Function |Bank |VQ100|TQ144 | CS144 | PQ208 | Scan Function |Bank | VQ100| TQ144 | CS144 | PQ208 | Scan
VeeINT - P85 P24 A9 P171 - I/0, Vrer 0 P97 P5 C4 P203 95
110 1 - P23 D8 P172 24 110 0 - - - P204 98
110 1 - P22 C8 P173 27 110 0 - P4 A3 P205 101
110 1 - - - P174 30 110 0 P98 P3 B3 P206 104
110 1 - - - P175 33 TCK - P99 P2 C3 P207 -
110 1 - - - P176 36 Veeo 0 P100 P1 A2 P208 -
GND - - - - P177 - Veeo P100 | P144 B2 P208 -
I/0, VRer 1 P86 P21 B8 P178 39 04/18/01
110 1 - - - P179 42 Notes:
10 1 _ P20 AS P180 45 1. :DRch\ggrr:ecéTRDY can only be accessed when using Xilinx
110 1 P87 P19 B7 P181 48 2. See "VCCO Banks" for details on Vg banking.
I, GCK2 1 P88 P18 A7 P182 54
GND - P89 | P17 | C7 | Pi183 - Additional XC2S30 Package Pins
Veco 1 P90 P16 D7 P184 - VQ100
Veco 0 P90 P16 D7 P184 - Not Connected Pins
I, GCK3 0 | Po1 | P15 | A6 | P185 | 55 P28 | P29 | - | - | - -
11/02/00
VeeInT - P92 P14 B6 P186 -
TQ144
Vo 0 . P13 cé P187 62 Not Connected Pins
I/O 0 - - - P188 65 P104 | P105 - ‘ - ‘ - -
/0, Vrer 0 P93 | P12 D6 | P189 | 68 11/02/00
GND - - - - P190 - CS144
e, 0 _ _ _ P191 71 Not Connected Pins
M3 | N3 - | - 1 - -
110 0 - - - P193 77
PQ208
e] 0 - P11 A5 | P194 | 80 Not Connected Pins
1/0 0 - P10 B5 P195 83 P7 P13 P38 P44 P55 P56
Veemr _ P94 P9 c5 P196 _ P60 P97 P112 P118 P143 P149
P165 P202 - - - -
Veco 0 - - - P197 - 11/02/00
GND - - P8 D5 P198 - Notes:
110 0 P95 P7 A4l P199 86 1. For the PQ208 package, P13, P38, P118, and P143, which
are Not Connected Pins on the XC2S30, are assigned to
110 0 P96 P6 B4 P200 89 Vot ON larger devices.
110 0 - - - P201 92
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XC2S50 Device Pinouts

XC2S50 Device Pinouts (Continued)

XC2S50 Pad Name Bndry XC2850 Pad Name Bndry
Function |Bank | TQ144 | PQ208 | FG256 | Scan Function | Bank | TQ144 | PQ208 | FG256 | Scan
GND - P143 P1 GND* - GND - - P32 GND* -
™S - P142 P2 D3 - 1/0 6 - P33 K5 236
110 7 P141 P3 c2 149 110 6 - P34 K2 239
1/O 7 - - A2 152 110 6 - P35 K1 242
I/O 7 P140 P4 B1 155 110 6 - - K3 245
/0 7 - - E3 158 110 6 P121 P36 L1 248
1/0 7 - P5 D2 161 110 6 P120 P37 L2 251
GND - - - GND* - Veeint - - P38 | Vconr” -
/0, Vrer 7 P139 P6 c1 164 Veco 6 - P39 Vcco -
o 7 i P7 F3 167 Bank 6"
o 5 - - = 170 GND - P119 P40 GND* -
o = o138 b8 2 173 110 6 P118 P41 K4 254
o Z 137 = o1 176 110 6 P117 P42 M1 257
1/0 7 P136 P10 E1 179 Vo 6 P116 pas L4 260
GND - P135 P11 | GND* - Vo 6 - - M2 263
Veeo Z - o1o Veeo - 110 6 - P44 L3 266
Bank 7* /O, Vrer 6 P115 P45 N1 269
Veaint - - P13 | Vcont® - GND . . . GND* .
11O 7 P134 P14 F2 182 110 6 - P46 P1 272
/0 7 P133 P15 G3 185 e 6 - - L5 275
/O 7 - - F1 188 /0 6 P114 P47 N2 278
110 7 - P16 F4 191 110 6 - - M4 281
1/0 7 - P17 F5 194 110 6 P113 P48 R1 284
/O 7 - P18 G2 197 /0 6 P112 P49 M3 287
GND - - P19 GND* - M1 - P111 P50 P2 290
/0, Vrer 7 P132 P20 H3 200 GND - P110 P51 GND* -
110 7 P131 P21 G4 203 MO - P109 P52 N3 291
I/O 7 - - H2 206 Veco 6 P108 P53 Veco -
o 7 | P30 | P22 G5 | 209 Bank 6"
110 7 - P23 H4 212 Veco S p107 Ps3 B\;ﬁﬁ%* i
/0, IRDY() 7 P129 P24 G1 215 M2 i P106 P54 R3 202
GND - P128 P25 GND* - /o 5 - - NG 299
Veco 7| Pl2r ) P26 B\;ﬁﬁg* - e 5 | P103 | P57 T2 302
Veco 6 P127 P26 Veco - Vo ° - - PS 305
Bank 6* 110 5 - P58 T3 308
I/0, TRDY(®) 6 P126 P27 J2 218 GND - - - GND* -
VeaINT - P125 P28 Veent® - I/O, VRer 5 P102 P59 T4 311
11O 6 P124 P29 H1 224 110 5 - P60 M6 314
1/ 6 - - J4 227 1o 5 - - T5 317
110 6 P123 P30 Ji 230 e 5 P101 P61 N6 320
/O, Vrer 6 P122 P31 J3 233 110 5 P100 P62 R5 323
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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
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Additional XC2S100 Package Pins

Additional XC2S100 Package Pins (Continued)

To144 F10 \ F7 \ F8 \ F9 \ G10 \ G11
Not Connected Pins Veco Bank 1 Pins
pioa | P05 | - | - | - - FI3 | F14 | F15 | Fl6 | Gl2 | GI3
11/02/00 Vcco Bank 2 Pins
G17 \ H17 \ J17 \ K16 \ K17 \ L16
PQ208 Not G IFi Vceo Bank 3 Pins
= - ot Connected Pins MI6 | N16 | Ni7 | P17 | R17 | T17
s . - . . Vceo Bank 4 Pins
T12 \ T13 \ u13 \ ul4 \ u1s \ u16
FG256 Vceo Bank 5 Pins
Vcent Pins T10 \ T11 \ u10 \ u7 \ us \ u9
c3 Cl4 D4 D13 ES E12 Voo Bank 6 Pins
M5 M12 N4 N13 P3 P14 M7 ‘ N6 ‘ N7 ‘ P6 ‘ R6 ‘ T6
VCCO Bank 0 Pins VCCO Bank 7 Pins
8 | F8 | - | - | - - G6 | He | 3% | k& | K7 | L7
VCCO Bank 1 Pins GND Pins
BB | FO | - | - | - - Al A22 B2 B21 c3 C20
Vceo Bank 2 Pins J9 J10 J11 J12 J13 J14
HiL | HI2 | - | - | - - K9 K10 K11 K12 K13 K14
Vcco Bank 3 Pins L9 L10 L11 L12 L13 L14
a2 | - | - |- - M9 M10 M11 M12 M13 M14
Vceo Bank 4 Pins N9 N10 N11 N12 N13 N14
L | mMo | - 1 - - - P9 P10 P11 P12 P13 P14
Vceo Bank 5 Pins Y3 Y20 AA2 AA21 AB1 AB22
L8 ‘ M8 ‘ ) ‘ ) ‘ ) ) Not Connected Pins
Vceo Bank 6 Pins A2 A4 A5 A6 A12 A13
B | 0w | - | - | - - Al4 A15 AL7 B3 B6 B8
Vceo Bank 7 Pins B11 B14 B16 B19 C1 c2
H5 | He | - | - | - - C8 c9 c12 c18 c22 D1
GND Pins D4 D5 D10 D18 D19 D21
Al Al6 B2 B15 F6 F7 E4 E11l E13 E15 E16 E17
F10 F11 G6 G7 G8 G9 E19 E22 F4 F11 F22 G2
G10 G11 H7 H8 HO H10 a3 Ga G19 G2 a1 H21
J7 J8 J9 J10 Keé K7 J1 J3 J4 J19 J20 K2
K8 K9 K10 K11 L6 L7 K18 K19 L2 L5 L18 L19
L10 L11 R2 R15 T1 T16 N2 M6 M17 M18 M21 NL
Not Connected Pins N5 N19 P1 P5 P19 P22
P4 R4 - - - - R1 R3 R20 R22 T5 T19
11/02/00 U3 U1l u1s V1 V2 V10
FG456 V12 V17 V3 Va V6 V8
Vet Pins V20 V21 V22 W4 W5 W9
E5 E18 F6 F17 G7 G8 W13 w14 w15 W16 W19 Y5
G9 Gl14 G15 G16 H7 H16 Y14 Y18 Y22 AAL AA3 AAG
J7 J16 P7 P16 R7 R16 AA9 AA10 AA11 AA16 AA17 AA18
T7 T8 T9 T14 T15 T16 AA22 AB3 AB4 AB7 ABS8 AB12
U6 u17 V5 V18 - - AB14 AB21 - - - -
Vcco Bank 0 Pins 11/02/00
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XC2S150 Device Pinouts

XC2S150 Device Pinouts (Continued)

XC2S150 Pad Name Bndry XC2S150 Pad Name Bndry
Function Bank | PQ208 | FG256 | FG456 | Scan Function Bank | PQ208 | FG256 | FG456 | Scan
GND - P1 GND* GND* - 110 7 P22 G5 L1 314
T™S - P2 D3 D3 - 110 7 - - L5 317
/0 7 P3 c2 Bl 221 110 7 P23 H4 L4 320
/O 7 . . E4 224 I/0, IRDY®) 7 P24 G1 L3 323
/O 7 - - C1 227 GND - P25 GND* GND* -
110 7 - A2 F5 230 Veco 7 P26 Veco | Veco -
GND § § GND* GND* § Bank 7* | Bank 7*
/0 7 P4 B1 D2 233 Veco 6 P26 B\;ﬁﬁ%* B\;ﬁﬁ%* i
Vo ! j j E3 | 236 /O, TRDY® 6 | P27 | 2 M1 | 326
o ! - ] F 239 Veeint - P28 | Vcont® | Veont™ | -
/0 7 - E3 G5 242 o 5 - - M6 332
Vo ! P5 D2 F3 245 e 6 P29 H1 M3 | 335
GND j - GND* | GND* | - o 6 i 7 M4 | 338
Veco ! gocco | VYeco e 6 P30 n M5 | 341
10 Vs - - o1 = 228 /O, Vrer 6 P31 J3 N2 344
/0 7 P7 F3 E1l 251 Veco 6 i B\;gﬁ%* B\;ﬁﬁ%* i
Vo 7 - - G4 | 254 GND - P32 | GND* | GND* | -
Vo ! - - G3 | 2% 10 6 P33 K5 N3 | 347
Vo ! - E2 H5 | 260 e 6 P34 K2 N4 | 350
/0 7 P8 E4 F2 263 o 5 - - NS 356
Vo ! - - Fl 266 110 6 P35 K1 P2 | 359
/O, VRer 7 P9 D1 H4 269 o 5 - K3 P4 362
/0 7 P10 El Gl 272 o 5 - - Rl 365
GND - P11 | GND* | GND* | - 110 6 P36 L1 P3| 371
Veeo ! Pi2 | Yeco | Yeco Vo 6 P37 L2 R2 | 374
Veeint - P13 Veeint” | Veoint® ) VoeiNT ; Pss Veewr” | Voot -
o) 7 P14 F2 H3 275 Veco 6 P39 B\;ﬁﬁ%* B\;ﬁﬁ%* ’
e} 7 P15 G3 H2 278 GND - 520 | GND* | GND -
Vo ! - - Hi | 284 e 6 P41 K4 T1 377
Vo ! - Fl J5 287 /O, Vrer 6 P42 M1 R4 | 380
e} 7 P16 F4 J2 290 o 5 - - - 383
Vo ’ - - )8 | 298 o 6 P43 L4 ulr | 386
/0 7 P17 F5 K5 299 o 5 - Ve RE 389
/0 7 P18 G2 K1 302 o 5 - - Vi 392
GND - P19 | GND* | GND* - o 6 - - = 305
Veco ! gocco | Veco o 6 P44 L3 Uz | 398
10 Ve 520 3 e 308 /0, VRer 6 P45 N1 T3 401
/0 P21 G4 K4 308 Veeo 6 ) Veco | Veco )
Bank 6* | Bank 6*
/0 - H2 L6 311 GND - - oD | oD -
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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
110 6 P46 P1 T4 404 Veeo 5 P65 | Veeco | Veco -
e 6 - L5 w1l | 407 Bank 5* | Bank 5*
/O 6 R . V2 410 Veeint - P66 | Vcoint® | Veaint” -
0 5 - - Ua 413 /0 5 P67 R6 AA8 | 494
e 6 P47 N2 Y1 416 Vo ° P68 M7 vo 497
GND - - GND* | GND* | - Vo 5 - - wo | 503
o) 6 - M4 w2 | 419 Vo 5 - - AB9 | 506
) 5 - - V3 122 10 5 P69 N7 Y9 509
0 5 - - va 425 /0 5 - - V1o | 512
0 5 48 R1 V2 428 o) 5 P70 T6 W10 | 518
) 5 49 vE W3 431 /0 5 P71 P7 AB10 | 521
M1 - P50 P2 Us 434 GND - P72 | GND* | GND* -
GND - P51 | GND* | GND* - Veeo ° - Veco | Veco -
Bank 5* | Bank 5*
MO - P52 N3 AB2 | 435
/O, Vrer 5 P73 P8 Y10 | 524
Vv 6 P53 | V, V, -
cco Bk e | Bank &% /0 5 P74 R7 Vil 527
Veeo 5 P53 | Veco | Veco - o) 5 - T7 Wil | 530
Bank 5* | Bank 5* 10 5 P75 T8 AB11 | 533
M2 - P54 R3 Y4 436 o) 5 - - Uil | 536
/0 5 - - AB3 | 446 I, GCK1 5 P77 RS Y11 545
110 5 - N5 V7 449 Veco P78 | Veco | Veco -
GND N N GND* GND* _ Bank 5* | Bank 5*
110 5 P57 T2 Y6 452 Veeo 4 P78 | Veco | Veco -
Bank 4* | Bank 4*
/0 5 - - AA4 | 455
GND - P79 | GND* | GND* -
/0 5 - - AB4 | 458
I, GCKO 4 P80 NS W12 | 546
e} 5 - P5 w6 461
/0 4 P81 N9 Ul2 | 550
o) 5 P58 T3 Y7 464
o) 4 - - V12 553
GND - - GND* | GND* -
/0 4 P82 RO Y12 556
Vv 5 - V, V, -
cco Back o | Bark i 10 4 - N10 | AA12 | 559
O, Vage 5 5o T4 A5 | 467 o) 4 P83 T9 AB13 | 562
) 5 P60 MG B85 | 270 /O, Vrer 4 P84 P9 AA13 | 565
110 5 - - V8 473 Veco 4 - Veco | Veco -
Bank 4* | Bank 4*
/0 5 - - AAG | 476
GND - P85 | GND* | GND* -
/0 5 - TS5 AB6 | 479
/0 4 P86 M10 Y13 568
110 5 P61 N6 AA7 | 482
o) 4 P87 R10 V13 571
/0 5 - - w7 485
o) 4 - - wi4 | 577
/0, Ver 5 P62 R5 ws 488
/0 4 P8s P10 | AA14 | 580
/0 5 P63 P6 Y8 491
/0 4 - - V14 | 583
GND - P64 | GND* | GND* -
/0 4 - - Y14 | 586
o) 4 P89 TI0 | AB15 | 592
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Additional XC2S150 Package Pins

Additional XC2S150 Package Pins (Continued)

PQ208 FG456
Not Connected Pins VeeinT Pins
P55 ‘ P56 ‘ - ‘ - ‘ - - E5 E18 F6 F17 G7 G8
11/02/00 G9 Gl4 G15 G16 H7 H16
FG256 J7 J16 P7 P16 R7 R16
Voot Pins T7 T8 T9 T14 T15 T16
c3 cl4 D4 D13 E5 E12 U6 ut7 V5 vis - -
M5 M12 N4 N13 P3 P14 Veco Bank 0 Pins
Voeo Bank 0 Pins F7 F8 | . F9 _ | : 1F;0 | G0 | Gl
ES ‘ Fs ‘ _ ‘ _ ‘ - - cco ban INs
Veoo Bank 1 Pins F13 F14 | . |:15B | : 2F;6 | G612 | G13
E9 ‘ F9 ‘ - ‘ - ‘ - - cco ban INns
Vooo Bank 2 Pins G17 H17 | . J17B | : 3K|;1)§ | K17 | L6
H11 \ H12 \ - \ R ‘ - - cco Ban ins
Veog Bank 3 Pins M16 N16 | VN17B | : 4P;7 | R17 | T17
m [ a2 | - | - ] - ; cco Ban ins
Vooo Bank 4 Pins T12 713 | VU1sB | : 5U;4 | uis | U6
_ _ _ _ cco ban INs
o [ M | | - | T10 TiL | U7 | us | Us | Ul
Vceo Bank 5 Pins v e
_ _ _ _ cco ban Ins
s | we - | M7 N6 | N7 P6 R6é | T6
Vcco Bank 6 Pins v a7 P
J5 ‘ J6 ‘ _ ‘ _ ‘ _ _ cco ban INs
Vooo Bank 7 Pins G6 He | 36 | ke | K7 | L7
GND Pins
I I IR I : Al A22 B2 B21 C3 C20
GND Pins
AL ALG B2 B15 6 = J9 J10 Ji1 J12 J13 J14
F10 F11 G6 G7 G8 Go K9 K10 K11 K12 K13 K14
G10 GI11 a7 H8 Ho 110 L9 L10 L11 L12 L13 L14
77 78 39 110 G K7 M9 M10 M11 M12 M13 M14
K8 K9 K10 K11 6 7 N9 N10 N11 N12 N13 N14
L10 L11 R2 R15 T 16 P9 P10 P11 P12 P13 P14
Not Connected Pins Y3 Y20 AA2 AAZ% AB1 AB22
P4 R4 B B _ - Not Connected Pins
11/02/00 A2 A6 Al2 Al3 Al4 B11
B16 c2 cs o) 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 AA1L
AA3 AA9 AAL0 | AA1l | AAl6 AB7
ABS AB12 | AB14 | AB21 - -
11/02/00
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