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Introduction

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

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

Features

» Second generation ASIC replacement technology

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

- Streamlined features based on Virtex® FPGA
architecture

- Unlimited reprogrammability

- Very low cost

- Cost-effective 0.18 micron process

Table 1: Spartan-Il FPGA Family Members

e System level features

- SelectRAM™ hierarchical memory:
16 bits/LUT distributed RAM
Configurable 4K bit block RAM
Fast interfaces to external RAM

- Fully PCI compliant

- Low-power segmented routing architecture

- Full readback ability for verification/observability

- Dedicated carry logic for high-speed arithmetic

- Efficient multiplier support

- Cascade chain for wide-input functions

- Abundant registers/latches with enable, set, reset
- Four dedicated DLLs for advanced clock control

- Four primary low-skew global clock distribution
nets

- |EEE 1149.1 compatible boundary scan logic
e Versatile /0 and packaging
- Pb-free package options
- Low-cost packages available in all densities
- Family footprint compatibility in common packages
- 16 high-performance interface standards
- Hot swap Compact PCI friendly
- Zero hold time simplifies system timing
e Core logic powered at 2.5V and 1/0Os powered at 1.5V,
2.5V, or 3.3V
«  Fully supported by powerful Xilinx® ISE® development
system
- Fully automatic mapping, placement, and routing

CLB Maximum Total Total
Logic System Gates Array Total Available | Distributed RAM | Block RAM
Device Cells (Logic and RAM) (RxC) | CLBs | Userl/O® Bits Bits
XC2S15 432 15,000 8x12 96 86 6,144 16K
XC2S30 972 30,000 12 x 18 216 92 13,824 24K
XC2S50 1,728 50,000 16 x 24 384 176 24,576 32K
XC2S100 2,700 100,000 20x 30 600 176 38,400 40K
XC2S150 3,888 150,000 24 x 36 864 260 55,296 48K
XC2S200 5,292 200,000 28x 42 | 1,176 284 75,264 56K
Notes:

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

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

Table 2 shows the maximum user I/Os available on the device and the number of user I/Os available for each
device/package combination. The four global clock pins are usable as additional user I/Os when not used as a global clock
pin. These pins are not included in user I/O counts.

Table 2: Spartan-ll FPGA User 1/0 Chart(®)

Available User I/0 According to Package Type
Maximum VQ100 TQ144 Cs144 PQ208 FG256 FG456
Device User I/O VQG100 TQG144 CSG144 PQG208 FGG256 FGG456

XC2S15 86 60 86 (Note 2) - - -
XC2S30 92 60 92 92 (Note 2) - -
XC2S50 176 - 92 - 140 176 -
XC2S100 176 - 92 - 140 176 (Note 2)
XC2S150 260 - - - 140 176 260
XC2S200 284 - - - 140 176 284

Notes:

1. Alluser /O counts do not include the four global clock/user input pins.

2. Discontinued by PDN2004-01.
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The three OB registers function either as edge-triggered
D-type flip-flops or as level-sensitive latches. Each IOB has
a clock signal (CLK) shared by the three registers and
independent Clock Enable (CE) signals for each register. In
addition to the CLK and CE control signals, the three
registers share a Set/Reset (SR). For each register, this
signal can be independently configured as a synchronous
Set, a synchronous Reset, an asynchronous Preset, or an
asynchronous Clear.

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

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

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

Input Output Board
Reference | Source | Termination
Voltage | Voltage Voltage

I/O Standard (VReF) (Veco) V17)
LVTTL (2-24 mA) N/A 3.3 N/A
LVCMOS2 N/A 2.5 N/A
PCI (3VI5YV, N/A 3.3 N/A
33 MHz/66 MHz)
GTL 0.8 N/A 1.2
GTL+ 1.0 N/A 1.5
HSTL Class | 0.75 1.5 0.75
HSTL Class Il 0.9 1.5 15
HSTL Class IV 0.9 1.5 15
SSTL3 Class | 15 3.3 15
and Il
SSTL2 Class | 1.25 2.5 1.25
and Il
CTT 15 3.3 15
AGP-2X 1.32 3.3 N/A

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

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

All Spartan-1l FPGA IOBs support IEEE 1149.1-compatible
boundary scan testing.

Input Path

A buffer In the Spartan-1l FPGA IOB input path routes the
input signal either directly to internal logic or through an
optional input flip-flop.

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

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

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

Output Path

The output path includes a 3-state output buffer that drives
the output signal onto the pad. The output signal can be
routed to the buffer directly from the internal logic or through
an optional 10B output flip-flop.

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

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

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

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

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

Configuration File

Spartan-Il devices are configured by sequentially loading
frames of data that have been concatenated into a
configuration file. Table 8 shows how much nonvolatile
storage space is needed for Spartan-1l devices.

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

Table 9: Configuration Modes

Table 8: Spartan-Il Configuration File Size

Device Configuration File Size (Bits)
XC2S15 197,696
XC2S30 336,768
XC2S50 559,200
XC2S100 781,216
XC2S150 1,040,096
XC2S200 1,335,840
Modes

Spartan-Il devices support the following four configuration
modes:

e Slave Serial mode

e Master Serial mode

e Slave Parallel mode

e Boundary-scan mode

The Configuration mode pins (M2, M1, M0Q) select among
these configuration modes with the option in each case of
having the 10B pins either pulled up or left floating prior to
the end of configuration. The selection codes are listed in
Table 9.

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

Preconfiguration CCLK
Configuration Mode Pull-ups MO | M1 | M2 Direction Data Width Serial Doyt
Master Serial mode No 0 0 0 Out 1 Yes
Yes 0 0 1
Slave Parallel mode Yes 0 1 0 In 8 No
No 0 1 1
Boundary-Scan mode Yes 1 0 0 N/A 1 No
No 1 0 1
Slave Serial mode Yes 1 1 0 In 1 Yes
No 1 1 1

Notes:

1. During power-on and throughout configuration, the I/O drivers will be in a high-impedance state. After configuration, all unused 1/0Os
(those not assigned signals) will remain in a high-impedance state. Pins used as outputs may pulse High at the end of configuration

(see Answer 10504).

2. If the Mode pins are set for preconfiguration pull-ups, those resistors go into effect once the rising edge of INIT samples the Mode
pins. They will stay in effect until GTS is released during startup, after which the UnusedPin bitstream generator option will determine

whether the unused 1/0s have a pull-up, pull-down, or no resistor.
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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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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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CTT

A sample circuit illustrating a valid termination technique for
CTT appear in Figure 51. DC voltage specifications appear
in Table 29 for the CTT standard. See "DC Specifications" in
Module 3 for the actual FPGA characteristics .

PCI33_3 and PCI66_3

PCI33_3 or PCI66_3 require no termination. DC voltage
specifications appear in Table 30 for the PCI33_3 and
PCI66_3 standards. See "DC Specifications" in Module 3
for the actual FPGA characteristics.

Table 30: PCI33_3 and PCI66_3 Voltage Specifications

CTT
VrT= 15V Parameter Min Typ Max
VCCO =3.3V
Veeo 3.0 3.3 3.6
_|
VREF - - -
_l VRer = 1.5V VTT - - -
DS001._51, 061200 Vig = 0.5 % Vceo 15 1.65 | Vceot 0.5
Figure 51: Terminated CTT V) = 0.3 x Veeo _05 0.99 1.08
Table 29: CTT Voltage Specifications Von = 0.9 xVeceo 2.7 - -
Parameter Min Typ Max VoL =0.1 X Vceo - - 0.36
Veeo 2.05(1) 3.3 3.6 lon at Vou (MA) Note 1 - -
VREE 1.35 15 1.65 loL at VoL (MmA) Note 1 - -
Vi1 1.35 1.5 1.65 Notes:
1. Tested according to the relevant specification.
Vig 2 VReg +0.2 1.55 1.7 -
V)£ Vgeg—0.2 - 1.3 1.45 PCI33_5
Von = Vreg + 0.4 1.75 1.9 - PCI33_5 requires no termination. DC voltage specifications
appear in Table 31 for the PCI33_5 standard. See "DC
< - -
VoL < Vrer— 0.4 1.1 1.25 Specifications" in Module 3 for the actual FPGA
lon at Von (MA) -8 - - characteristics.
lo at VoL (MA) 8 . - Table 31: PCI33_5 Voltage Specifications
Notes: _ Parameter Min Typ Max
1. Timing delays are calculated based on Vcco min of 3.0V.
Veeo 3.0 3.3 3.6
VREF - - -
V1T - - -
\m 1.425 15 55
Vi -0.5 1.0 1.05
Von 24 - -
VoL - - 0.55
lOH at VOH (mA) Note 1 - -
lOL at VOL (mA) Note 1 - -

Notes:
1. Tested according to the relevant specification.
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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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Recommended Operating Conditions

Symbol Description Min Max Units
T; Junction temperature (@) Commercial 0 85 °C
Industrial -40 100 °C
VeaInT Supply voltage relative to GND(2:3) | Commercial 25-5% 2.5+ 5% Y
Industrial 25-5% 25+5% \Y,
Veeo Supply voltage relative to GND(3:5) | Commercial 1.4 3.6 Vv
Industrial 14 3.6 Y
TN Input signal transition time ) - 250 ns
Notes:

1. Atjunction temperatures above those listed as Operating Conditions, all delay parameters increase by 0.35% per °C.

2. Functional operation is guaranteed down to a minimum Ve nt 0f 2.25V (Nominal Veent — 10%). For every 50 mV reduction in
Vet below 2.375V (nominal Ve nt — 5%), all delay parameters increase by 3%.

3. Minimum and maximum values for Vg Vvary according to the 1/0O standard selected.

4. Input and output measurement threshold is ~50% of Vco. See "Delay Measurement Methodology," page 60 for specific levels.
5. Supply voltages may be applied in any order desired.

DC Characteristics Over Operating Conditions

Symbol Description Min Typ Max Units
Vprint | Data Retention V¢ iyt Voltage (below which configuration data 2.0 - - \Y,
may be lost)
VpRrio Data Retention V¢ voltage (below which configuration data may 1.2 - - \
be lost)
lccinTg | Quiescent Vet supply current@ | XC2S15 | Commercial - 10 30 mA
Industrial - 10 60 mA
XC2S30 | Commercial - 10 30 mA
Industrial - 10 60 mA
XC2S50 | Commercial - 12 50 mA
Industrial - 12 100 mA
XC2S100 | Commercial - 12 50 mA
Industrial - 12 100 mA
XC2S150 | Commercial - 15 50 mA
Industrial - 15 100 mA
XC2S200 | Commercial - 15 75 mA
Industrial - 15 150 mA
lccoo | Quiescent Vco supply current(l) - - 2 mA
IREF VREgg current per Vgeg pin - - 20 LA
I Input or output leakage current(2) -10 - +10 HA
Cin Input capacitance (sample tested) VQ, CS, TQ, PQ, FG - - 8 pF
packages
IrpU Pad pull-up (when selected) @ V|y = 0V, Ve = 3.3V - - 0.25 mA
(sample tested)®)
lrPD Pad pull-down (when selected) @ V y = 3.6V (sample tested) (@) - - 0.15 mA
Notes:

1. With no output current loads, no active input pull-up resistors, all I/0 pins 3-stated and floating.
2. The I/O leakage current specification applies only when the Vo yt @and Vo supply voltages have reached their respective
minimum Recommended Operating Conditions.
3. Internal pull-up and pull-down resistors guarantee valid logic levels at unconnected input pins. These pull-up and pull-down resistors
do not provide valid logic levels when input pins are connected to other circuits.
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Power-On Requirements

Spartan-lIl FPGAs require that a minimum supply current
lccpo be provided to the VT lines for a successful
power-on. If more current is available, the FPGA can
consume more than lccpo minimum, though this cannot
adversely affect reliability.

A maximum limit for Iccpg is not specified. Therefore the
use of foldback/crowbar supplies and fuses deserves
special attention. In these cases, limit the Iccpg currentto a
level below the trip point for over-current protection in order
to avoid inadvertently shutting down the supply.

New Old
Requirements(d) | Requirements()
For Devices with | For Devices with
Date Code 0321 Date Code
Conditions or Later before 0321
Device
Junction Temperature
Symbol Description Temperature(® Grade Min Max Min Max Units
lccpo® | Total Vegnt SUpply | —40°C< T;<-20°C |  Industrial 1.50 - 2.00 - A
current required -20°C < T;<0°C Industrial 1.00 2.00 - A
during power-on 0°C< T,< 85°C | Commercial | 0.25 0.50 - A
85°C < T;< 100°C Industrial 0.50 - 0.50 - A
Tecpo™® | Vegnt ramp time —-40°C< T 100°C All - 50 - 50 ms
Notes:

1. The date code is printed on the top of the device’s package. See the "Device Part Marking" section in Module 1.

2. The expected T range for the design determines the |ccpo minimum requirement. Use the applicable ranges in the junction
temperature column to find the associated current values in the appropriate new or old requirements column according to the date
code. Then choose the highest of these current values to serve as the minimum Iccpg requirement that must be met. For example,
if the junction temperature for a given design is -25°C < T; < 75°C, then the new minimum lccpo requirement is 1.5A.
If 5°C < T3 < 90°C, then the new minimum lccpo requirement is 0.5A.

o gk w

Reguirements for the Spartan-Il and Spartan-lIE Families"

DC Input and Output Levels

Values for V, and V| are recommended input voltages.
Values for Vo and Vg are guaranteed output voltages
over the recommended operating conditions. Only selected

standards are tested. These are chosen to ensure that all

The lccpo requirement applies for a brief time (commonly only a few milliseconds) when Vet ramps from 0 to 2.5V.
The ramp time is measured from GND to V¢ iyt Mmax on a fully loaded board.

During power-on, the Vccint rfamp must increase steadily in voltage with no dips.
For more information on designing to meet the power-on specifications, refer to the application note XAPP450 "Power-On Current

standards meet their specifications. The selected standards
are tested at minimum V¢ with the respective 1o, and gy
currents shown. Other standards are sample tested.

ViL

ViH

VoL

VoH

loL

Input/Output
Standard V, Min V, Max V, Min V, Max V, Max V, Min mA mA
LVTTL@ -0.5 0.8 2.0 5.5 0.4 2.4 24 24
LVCMOS2 -0.5 0.7 1.7 55 0.4 1.9 12 -12
PCl, 3.3V -0.5 44% VeoinT 60% VconT Veeo +0.5 10% Vcco 90% Vcco Note (2) Note (2)
PCI, 5.0V -0.5 0.8 2.0 5.5 0.55 2.4 Note (2) Note (2)
GTL -0.5 Vgeg — 0.05 Vgeg + 0.05 3.6 0.4 N/A 40 N/A
GTL+ -0.5 Vgeg — 0.1 Vgreg + 0.1 3.6 0.6 N/A 36 N/A
HSTL I -0.5 Vreg - 0.1 Vgeg + 0.1 3.6 0.4 Vceo — 0.4 8 -8
HSTL Il -0.5 Vgeg - 0.1 Vgeg + 0.1 3.6 0.4 Veco - 0.4 24 -8
HSTL IV -0.5 Vgeg— 0.1 Vgeg + 0.1 3.6 0.4 Veeco - 0.4 48 -8
SSTL3 -0.5 Vgeg — 0.2 VReg + 0.2 3.6 Vgeg— 0.6 VReg + 0.6 8 -8
SSTL3 1 -05 Vreg — 0.2 Vgeg + 0.2 3.6 Vreg— 0.8 Vgeg + 0.8 16 -16
SSTL2 | -0.5 Vgeg — 0.2 Vgeg + 0.2 3.6 Vgeg— 0.6 Vgeg + 0.6 7.6 -7.6
SSTL2 1l -0.5 Vgeg — 0.2 Vgeg + 0.2 3.6 Vgeg— 0.8 Vgeg + 0.8 15.2 -15.2
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xX"JNX@ Spartan-Il FPGA Family: DC and Switching Characteristics

|IOB Input Delay Adjustments for Different Standards®)

Input delays associated with the pad are specified for LVTTL. 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
TivTTL Standard-specific data input delay LVTTL 0 0 ns
Tivemose | 2dustments LVCMOS?2 0.04 0.05 ns
Tipciz3_3 PCI, 33 MHz, 3.3V -0.11 -0.13 ns
Tipcizs s PCI, 33 MHz, 5.0V 0.26 0.30 ns
Tipcies_3 PCI, 66 MHz, 3.3V -0.11 -0.13 ns
TieTL GTL 0.20 0.24 ns
TicTLP GTL+ 0.11 0.13 ns
TinsTL HSTL 0.03 0.04 ns
TissTL2 SSTL2 -0.08 -0.09 ns
TissTL3 SSTL3 -0.04 -0.05 ns
Ticrr CTT 0.02 0.02 ns
Tiacp AGP -0.06 -0.07 ns
Notes:

1. Inputtiming for LVTTL is measured at 1.4V. For other I/O standards, see the table "Delay Measurement Methodology," page 60.
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Spartan-Il FPGA Family:
Pinout Tables

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

Product Specification

Introduction

This section describes how the various pins on a
Spartan®-1l FPGA connect within the supported component
packages, and provides device-specific thermal
characteristics. Spartan-1l FPGAs are available in both

standard and Pb-free, RoHS versions of each package,
with the Pb-free version adding a “G” to the middle of the
package code. Except for the thermal characteristics, all

Table 35: Pin Definitions

information for the standard package applies equally to the
Pb-free package.

Pin Types

Most pins on a Spartan-ll FPGA are general-purpose,
user-defined I/O pins. There are, however, different
functional types of pins on Spartan-Il FPGA packages, as
outlined in Table 35.

documentation

Pin Name Dedicated Direction Description

GCKO0, GCK1, GCK2, No Input Clock input pins that connect to Global Clock Buffers. These pins become

GCK3 user inputs when not needed for clocks.

MO, M1, M2 Yes Input Mode pins are used to specify the configuration mode.

CCLK Yes Input or Output | The configuration Clock I/O pin. Itis an input for slave-parallel and slave-serial
modes, and output in master-serial mode.

PROGRAM Yes Input Initiates a configuration sequence when asserted Low.

DONE Yes Bidirectional Indicates that configuration loading is complete, and that the start-up
sequence is in progress. The output may be open drain.

INIT No Bidirectional When Low, indicates that the configuration memory is being cleared. This pin

(Open-drain) becomes a user I/O after configuration.

BUSY/DOUT No Output In Slave Parallel mode, BUSY controls the rate at which configuration data is
loaded. This pin becomes a user 1/O after configuration unless the Slave
Parallel port is retained.
In serial modes, DOUT provides configuration data to downstream devices in
a daisy-chain. This pin becomes a user I/O after configuration.

DO/DIN, D1, D2, D3, D4, No Input or Output | In Slave Parallel mode, DO-D7 are configuration data input pins. During

D5, D6, D7 readback, DO-D7 are output pins. These pins become user I/Os after
configuration unless the Slave Parallel port is retained.
In serial modes, DIN is the single data input. This pin becomes a user I/O after
configuration.

WRITE No Input In Slave Parallel mode, the active-low Write Enable signal. This pin becomes
a user I/O after configuration unless the Slave Parallel port is retained.

Ccs No Input In Slave Parallel mode, the active-low Chip Select signal. This pin becomes a
user I/O after configuration unless the Slave Parallel port is retained.

TDI, TDO, TMS, TCK Yes Mixed Boundary Scan Test Access Port pins (IEEE 1149.1).

VeenT Yes Input Power supply pins for the internal core logic.

Veco Yes Input Power supply pins for output drivers (subject to banking rules)

VREE No Input Input threshold voltage pins. Become user I/Os when an external threshold
voltage is not needed (subject to banking rules).

GND Yes Input Ground.

IRDY, TRDY No See PCI core These signals can only be accessed when using Xilinx® PCI cores. If the

cores are not used, these pins are available as user 1/Os.

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

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
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Spartan-ll FPGA Family: Pinout Tables

XC2S50 Device Pinouts (Continued)

XC2S50 Pad Name Bndry
Function Bank | TQ144 | PQ208 | FG256 | Scan
110 0 - - D8 83
I/O 0 - P188 A6 86
/O, Vrer 0 P12 P189 B7 89
GND - - P190 GND* -
I/0 0 - P191 Cc8 92
110 0 - P192 D7 95
110 0 - P193 E7 98
/10 0 P11 P194 c7 104
110 0 P10 P195 B6 107
Veeint - P9 P196 | Vcoint” -
Veeco 0 - P197 Veeo -
Bank O*
GND - P8 P198 GND* -
110 0 P7 P199 A5 110
I/O 0 P6 P200 C6 113
1/0 0 - P201 B5 116
110 0 - - D6 119
I/O 0 - P202 Ad 122
/0, Vrer 0 P5 P203 B4 125
GND - - - GND* -
I/O 0 - P204 E6 128
110 0 - - D5 131
110 0 P4 P205 A3 134
I/O 0 - - C5 137
110 0 P3 P206 B3 140
TCK - P2 P207 C4 -
Veeo 0 P1 P208 Veco -
Bank O*
Veeo 7 P144 P208 | Vcco -
Bank 7*
04/18/01
Notes:

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

cores.

2. Pads labelled GND*, VconT's Veco Bank 0%, Vg Bank 1%,
VCCO Bank 2%, VCCO Bank 3%, VCCO Bank 4* VCCO Bank 5%,

Vceo 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.

Additional XC2S50 Package Pins

TQ144

Not Connected Pins

P104 | P105 | - ‘ -

11/02/00
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Spartan-ll FPGA Family: Pinout Tables

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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XC2S100 Device Pinouts (Continued) XC2S100 Device Pinouts (Continued)
XC2S100 Pad XC2S100 Pad
N N
ame Bndry ame Bndry
Function |Bank|TQ144 | PQ208 | FG256 | FG456 | Scan Function |Bank | TQ144 | PQ208 | FG256 | FG456 | Scan
/O 2 - - F12 G20 695 Veeo 1 - P170 | Veco | Veeo -
110 2 - | P9 | E15 | F19 | 701 Bank 1*| Bank 1*
/O, Vrer 2 | Pa1 | P150 | F13 | F21 | 704 Veet - | P24 | PI71 Veowt® | Veent'| -
110 1 P23 | P172 | All c15 48
Veeo 2 - - Veco | Veco -
Bank 2* | Bank 2* /O 1 P22 | P173 | cC10 B15 51
GND - - - GND* | GND* - o) 1 - - - F12 54
11O 2 - P151 | E14 F20 707 110 1 - P174 | B10 c14 57
/O 2 - - C16 F18 710 11O 1 - P175 | D10 D13 63
o) 2 - - - E21 713 o) 1 - P176 | A10 Cc13 66
1/O 2 P40 | P152 | E13 D22 716 GND - - P177 | GND* | GND* -
/O 2 - - B16 E20 719 /0, Vrer 1 P21 | P178 B9 B13 69
/0 (DIN, 2 P39 | P153 | D14 D20 725 o) 1 - P179 | E10 E12 72
Do) e} 1 - - A9 B12 75
|E/3(L)J S(I\D(;)UT, 2 P38 | P154 | C15 c21 728 /o 1 P20 | P180 D9 D12 78
0o} 1 P19 | Pi181 A8 D11 84
CCLK 2 P37 | P155 | D15 B22 731
v 5 26 | ps | v v I, GCK2 1 P18 | P182 c9 All 90
cco Bask 2| Bark 2¢ GND - | P17 | P183 | GND* | GND* | -
\Y; 1 P35 | P156 | V, V, - Veco 1 P16 | P184 | Vcco | Veco -
cco Baﬁ(k:ci* Baﬁ(k:ci* Bank 1* | Bank 1*
TDO 2 P34 | P157 | Bl4 A21 - Veeo 0 P16 | P184 | Vcco | Veco -
Bank 0* | Bank 0*
GND - P33 | P158 | GND* | GND* -
I, GCK3 0 P15 | P185 B8 c11 91
TDI - P32 | P159 | A15 B20 -
_ v - P14 | P186 |V |V, x|
/0 (CS) 1 | P31 | P160 | B13 | C19 0 CCINT CCINT | YCCINT
A 110 0 P13 | P187 A7 A10 101
/O (WRITE) | 1 P30 | P161 | C13 A20 3
110 0 - - D8 B10 104
/O 1 - - c12 D17 9
11O 1 P29 | P162 | Al4 Al19 12
11O 1 - - - B18 15
/O 1 - - D12 c17 18
11O 1 - P163 | B12 D16 21
GND - - - GND* | GND* -
Veeo 1 - - Veco | Veco -
Bank 1* | Bank 1*
/O, Vrer 1 P28 | P164 | C11 Al8 24
11O 1 - P165 | Al3 B17 27
/O 1 - - D11 D15 33
/O 1 - P166 | Al2 C16 36
11O 1 - - - D14 39
/0, VRer 1 P27 | P167 | E11 E14 42
/O 1 P26 | P168 | B11 Al6 45
GND - P25 | P169 | GND* | GND* -
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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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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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