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Revision History

Date Version Description
06/27/2002 1.1 Updated -7 availability.
11/18/2002 2.0 Added XC2S400E and XC2S600E. Corrected XC2S150E max I/O count and XC2S50E
differential 1/0 count and updated availability.
07/09/2003 2.1 Noted hot-swap capability. Updated Table 2 to show that all products are available. Clarified

device part marking.
07/28/2004 2.2 Added information on Pb-free packaging options.

06/18/2008 2.3 Added dual mark information in Device Part Marking. Updated all modules for continuous
page, figure, and table numbering. Updated links. Synchronized all modules to v2.3.
08/09/2013 3.0 This product is obsolete/discontinued per XCN12026.
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Spartan-llE FPGA Family: Functional Description SIX"JNX®
Table 7 shows the depth and width aspect ratios for the o Adi
0 Adjacent
block RAM. vy
Table 7: Block RAM Port Aspect Ratios 1
To
Width Depth ADDR Bus Data Bus Adjacent=—= [<+—To Adjacent
GRM GRM GRM
1 4096 ADDR<11:0> DATA<0>
2 2048 ADDR<10:0> DATA<1:0>
4 1024 ADDR<9:0> DATA<3:0> To Adjacent
8 512 ADDR<8:0> DATA<7:0> Direct Connection Direct
To Adjacent CLB  |=—" Connection
16 256 ADDR<7:0> DATA<15:0> CLB 'I(;oLdeacent

The Spartan-llE FPGA block RAM also includes dedicated
routing to provide an efficient interface with both CLBs and
other block RAMs. See Xilinx Application Note XAPP173 for
more information on block RAM.

Programmable Routing

It is the longest delay path that limits the speed of any
design. Consequently, the Spartan-1lE FPGA routing archi-
tecture and its place-and-route software were defined jointly
to minimize long-path delays and yield the best system per-
formance.

The joint optimization also reduces design compilation
times because the architecture is software-friendly. Design
cycles are correspondingly reduced due to shorter design
iteration times.

The software automatically uses the best available routing
based on user timing requirements. The details are pro-
vided here for reference.

Local Routing

The local routing resources, as shown in Figure 9, provide
the following three types of connections:

* Interconnections among the LUTSs, flip-flops, and
General Routing Matrix (GRM), described below.

e 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

DS001_06_032300

Figure 9: Spartan-lIE Local Routing

General Purpose Routing

Most Spartan-llE FPGA signals are routed on the general
purpose routing, and consequently, the majority of intercon-
nect resources are associated with this level of the routing
hierarchy. The general routing resources are located in hor-
izontal and vertical routing channels associated with the
rows and columns of CLBs. The general-purpose routing
resources are listed below.

* 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.

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

* 96 buffered 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-llE 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™ routing, facilitates pin-swapping and pin-lock-
ing, such that logic redesigns can adapt to existing PCB lay-
outs. Time-to-market is reduced, since PCBs and other
system components can be manufactured while the logic
design is still in progress.
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Definition of Terms

In this document, some specifications may be designated as Advance or Preliminary. These designations are based on the
more detailed timing information used by the development system and reported in the output files. These terms are defined
as follows:

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

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

Except for pin-to-pin input and output parameters, the AC parameter delay specifications included in this document are
derived from measuring internal test patterns. All specifications are representative of worst-case supply voltage and junction
temperature conditions. The parameters included are common to popular designs and typical applications. All specifications
are subject to change without notice.

DC Specifications

Absolute Maximum Ratings(1)

Symbol Description Min Max Units
VceInT Supply voltage relative to GND -0.5 2.0 \Y
Veeo Supply voltage relative to GND -0.5 4.0
VREF Input reference voltage -0.5 4.0 \
ViN Input voltage relative to GND (2.3) -0.5 4.0 Y
V1s Voltage applied to 3-state output(3) -0.5 4.0 v
TsTg Storage temperature (ambient) -65 +150 °C
T Junction temperature - +125 °C
Notes:

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

2. V)yshould not exceed Vco by more than 3.6V over extended periods of time (e.g., longer than a day).

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

4. For soldering guidelines, see the Packaging Information on the Xilinx® website.

© 2001-2013 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-llE FPGA Family: DC and Switching Characteristics

Power-On Requirements

Spartan®-1IE FPGAs require that a minimum supply current
lccpo be provided to the Vegont lines for a successful
power-on. If more current is available, the FPGA can con-
sume more than Igcpg min., though this cannot adversely
affect reliability.

A maximum limit for Igcpgo is not specified. Be careful when
using foldback/crowbar supplies and fuses. It is possible to
control the magnitude of Icpg by limiting the supply current
available to the FPGA. A current limit below the trip level will
avoid inadvertently activating over-current protection cir-
cuits.

Symbol Description Min( | Typ Max | Units
lccpo | Total Voot supply current | Commercial | XC2S50E - XC2S300E | After PCN®) 300 - - mA
required during power-on Before 500 i i mA
PCN(@®
XC2S400E - XC2S600E 500 - - mA
Industrial XC2S50E - XC2S300E | After PCN(2) 500 - - mA
Before 2 - - A
PCN@
XC2S400E - XC2S600E 700 - - mA
TCCPO VCC|NT<3’4) ramp time After PCN(Z) 500 - - us
Before PCN() 2 - 50 ms
Iuspo | AC current per pin during power-on in After PCN®@ - +60 - HA
hot-swap applications when
VN > Veco + 0.4V duration < 10ns
Notes:

1.
2.

ook w

The Igcpo requirement applies for a brief time (commonly only a few milliseconds) when Vgt ramps from 0 to 1.8V.

Devices built after the Product Change Notice PCN 2002-05 (see_
http://www.xilinx.com/support/documentation/customer_notices/pcn2002-05.pdf) have improved power-on requirements. Devices
after the PCN have a ‘T’ preceding the date code as referenced in the PCN. Note that the XC2S150E, XC2S400E, and XC2S600E
always have this mark. Devices before the PCN have an ‘S’ preceding the date code. Note that devices before the PCN are
measured with Voot @and Voo powering up simultaneously.

The ramp time is measured from GND to 1.8V on a fully loaded board.

Veeint must not dip in the negative direction during power on.

I/Os are not guaranteed to be disabled until Ve N is applied.

For more information on designing to meet the power-on specifications, refer to the application note XAPP450 "Power-On Current
Requirements for the Spartan-Il and Spartan-IIE Families".

DC Input and Output Levels

standards meet their specifications. The selected standards

Values for V,_and V4 are recommended input voltages.
Values for Vg and Vg are guaranteed output voltages
over the recommended operating conditions. Only selected
standards are tested. These are chosen to ensure that all

are tested at minimum Vg with the respective lg, and loy
currents shown. Other standards are sample tested.

Input/Output ViL ViH VoL Vou loL lon
Standard |y, Min V, Max V, Min V, Max V, Max V, Min mA mA
LvTTL( -0.5 0.8 2.0 3.6 0.4 2.4 24 —24
LVCMOS2 -0.5 0.7 1.7 2.7 0.4 1.9 12 -12
LVCMOS18 —0.5 35% Veoo | 65% Veco 1.95 0.4 Voo — 0.4 8 -8
PCI, 3.3V —0.5 30% Veoo | 50% Veco | Voco +0.5 | 10% Veco | 90% Veco | Note (2) | Note (2)
GTL —05 | Vpgr—-0.05 | Vggr + 0.05 3.6 0.4 - 40 -
GTL+ —0.5 Vrer— 0.1 | Vg + 0.1 3.6 0.6 - 36 -
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10B 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(1), page 40.

Speed Grade
-7 -6
Symbol Description Min Max Min Max | Units
Propagation Delays
Tioop O input to pad 1.0 2.7 1.0 2.9 ns
TiooLp O input to pad via transparent latch 1.2 3.1 1.2 3.4 ns
3-state Delays
TIOTHZ T input to pad high impedance(!) 0.7 1.7 0.7 1.9 ns
TiotoN T input to valid data on pad 1.1 2.9 1.1 3.1 ns
TIOTLPHZ T input to pad high impedance via transparent latch(V)| 0.8 2.0 0.8 2.2 ns
TioTLPON T input to valid data on pad via transparent latch 1.2 3.2 1.2 3.4 ns
TaTs GTS to pad high impedance (1) 1.9 4.6 1.9 4.9 ns
Sequential Delays
Tiockp Clock CLK to pad 0.9 2.8 0.9 2.9 ns
TI0CKHZ Clock CLK to pad high impedance (synchronous)(!) 0.7 2.0 0.7 2.2 ns
TiockoN Clock CLK to valid data on pad (synchronous) 1.1 3.2 1.1 3.4 ns
Setup/Hold Times with Respect to Clock CLK
Tioock !/ Tiocko | O input 1.0/0 - 1.1/0 - ns
Tiooceck/ Tiockoce | OCE input 0.7/0 - 0.7/0 - ns
Tiosrcko ! Tiockosr | SR input (OFF) 09/0 - 1.0/0 - ns
Tiotek ! TiockT 3-state setup times, T input 06/0 - 0.7/0 - ns
Tiotceck/ TiockTce | 3-state setup times, TCE input 06/0 - 0.8/0 - ns
TiosrekT/ TiockTsr | 3-state setup times, SR input (TFF) 09/0 - 1.0/0 - ns
Set/Reset Delays
Tiosrp SR input to pad (asynchronous) 1.2 3.3 1.2 3.5 ns
TI0SRHZ SR input to pad high impedance (asynchronous)(!) 1.0 2.4 1.0 2.7 ns
TiosrRON SR input to valid data on pad (asynchronous) 1.4 3.7 1.4 3.9 ns
TioGgsra GSR to pad 3.8 8.5 3.8 9.7 ns
Notes:
1. Three-state turn-off delays should not be adjusted.
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Calculation of T|gop as a Function of Constants for Calculating Tioop

Capacitance

Cg (M FL
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 ;
capacitive load (Cg ) for each I/O standard as listed in the LVTTL Fast Slew Rate, 2 mA drive 35 0.41
table Constants for Calculating T ,oop, below. LVTTL Fast Slew Rate, 4 mA drive 35 0.20
For other capacitive loads, use the formulas below to calcu- LVTTL Fast Slew Rate, 6 mA drive 35 1013
late an adjusted propagation delay, T\gop1-
T T Adi+ (C Co)*F LVTTL Fast Slew Rate, 8 mA drive 35 0.079
= + + - *
" 100P1 = T100P * G+ T-10AD ~ sL) L LVTTL Fast Slew Rate, 12 mA drive | 35 | 0.044
ere:
) ) ) LVTTL Fast Slew Rate, 16 mA drive 35 0.043
Adj is selected from IOB Output Delay Adjustments _
for Different Standards(1), page 40, according LVTTL Fast Slew Rate, 24 mA drive 35 |0.033
to the I/O standard used LVTTL Slow Slew Rate, 2 mA drive 35 | 0.41
CLonap s the capacitive load for the design LVTTL Slow Slew Rate, 4 mA drive 35 | 0.20
F_ isthe 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. | VRer LVTTL Slow Slew Rate, 16 mA drive 35 0.050
Standard v vy(® | Point | Typ® :
LVTTL Slow Slew Rate, 24 mA drive 35 0.048
LVTTL 0 3 1.4 -
LVCMOS2 35 0.041
LVCMOS2 0 2.5 1.125 -
LVCMOS18 35 0.050
PCI33_3 Per PCI Spec -
PCI 33 MHz 3.3V 10 0.050
PCl66_3 Per PCI Spec -
PCI 66 MHz 3.3V 10 0.033
GTL \ -02 |V +02 |V 0.80
REF REF REF GTL 0 0014
GTL+ \ -02 |V +02 |V 1.0
REF REF REF GTL+ 0 |0.017
HSTL Class| | V -05|V +05 |V 0.75
REF REF REF HSTL Class | 20 | 0.022
HSTL Classlll | V -05|V +05 |V 0.90
REF REF REF HSTL Class Il 20 | 0.016
HSTL Class IV | V -05|V +05 |V 0.90
REF REF REF HSTL Class IV 20 | 0.014
SSTL3land Il | V -10 |V +1.0 |V 1.5
REF REF REF SSTL2 Class | 30 |0.028
SSTL2 land Il |V -0.75|V +0.75| V 1.25
REF REF REF SSTL2 Class Il 30 |0.016
CTT Vv -02 |V +02 |V 1.5
REF REF REF SSTL3 Class | 30 | 0.029
AGP VREF - VREF + VREF Per AGP
(O'ZXVCCO) (O'ZXVCCO) Spec SSTL3 Class Il 30 0.016
LVDS 12-0.125 [ 1.2+0.125 | 1.2 cTT 20 | 0.035
LVPECL 16-03 | 16+03 | 16 AGP 10 | 0.037
Notes: Notes:

1. 1/O parameter measurements are made with the capacitance
values shown above. Refer to Application Note XAPP179 for
appropriate terminations.

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

1. Input waveform switches between V|_and V.

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 following table, Constants for Calculating
T\oop- Refer to Application Note XAPP179 for appropriate
terminations.

4. 1/0 standard measurements are reflected in the IBIS model
information except where the IBIS format precludes it.
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DLL Timing Parameters

Because of the difficulty in directly measuring many internal ~ worst-case values across the recommended operating con-
timing parameters, those parameters are derived from ditions.
benchmark timing patterns. The following guidelines reflect

Speed Grade
-7 -6
Symbol Description FeLkin Min Max Min Max | Units
FoLKINHFE Input clock frequency (CLKDLLHF) - 60 320 60 275 MHz
FoLKINLE Input clock frequency (CLKDLL) - 25 160 25 135 MHz
ToLLPw Input clock pulse width 225 MHz 5.0 - 5.0 - ns
=50 MHz 3.0 - 3.0 - ns
>100 MHz 24 - 2.4 - ns
>150 MHz 2.0 - 2.0 - ns
>200 MHz 1.8 - 1.8 - ns
>250 MHz 1.5 - 1.5 - ns
=300 MHz 1.3 - NA -

DLL Clock Tolerance, Jitter, and Phase Information

All DLL output jitter and phase specifications were deter- Figure 22, page 44, provides definitions for various parame-
mined through statistical measurement at the package pins  ters in the table below.
using a clock mirror configuration and matched drivers.

CLKDLLHF CLKDLL

Symbol Description FeLkin Min | Max | Min | Max | Units
TipTOL Input clock period tolerance - 1.0 - 1.0 ns
Tiytcc | Input clock jitter tolerance (cycle-to-cycle) - +150 - +300 ps
TLock | Time required for DLL to acquire lock(!) > 60 MHz - 20 - 20 us
50-60 MHz - - - 25 us
40-50 MHz - - - 50 us
30-40 MHz - - - 90 us
25-30 MHz - - - 120 us
Tourcc | Output jitter (cycle-to-cycle) for any DLL clock output(®) - +60 - +60 ps
Tpuio | Phase offset between CLKIN and CLKO®) - +100 - +100 ps
Tenoo | Phase offset between clock outputs on the DLL(*) - +140 - +140 ps
Tpuiom | Phase difference between CLKIN and CLKO®) - +160 - +160 ps
TpHoom | Phase difference between clock outputs on the DLL() - | %200 | - | %200 ps

Notes:

1. Commercial operating conditions. Add 30% for Industrial operating conditions.

2. Output Jitter is cycle-to-cycle jitter measured on the DLL output clock, excluding input clock jitter.

3. Phase Offset between CLKIN and CLKO is the worst-case fixed time difference between rising edges of CLKIN and CLKO,
excluding output jitter and input clock jitter.

4. Phase Offset between Clock Outputs on the DLL is the worst-case fixed time difference between rising edges of any two DLL
outputs, excluding output jitter and input clock jitter.

5. Maximum Phase Difference between CLKIN and CLKO is the sum of output jitter and phase offset between CLKIN and CLKO, or
the greatest difference between CLKIN and CLKO rising edges due to DLL alone (excluding input clock jitter).

6. Maximum Phase Difference between Clock Outputs on the DLL is the sum of output jitter and phase offset between any DLL
clock outputs, or the greatest difference between any two DLL output rising edges due to DLL alone (excluding input clock jitter).
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Period Tolerance: the allowed input clock period change in nanoseconds.

1

TCLKIN =

FeLkiN TeLkin £ TipTOL

Output Jitter: the difference between an ideal

reference clock edge and the actual design. Phase Offset and Maximum Phase Difference
| [ |
| [
Ideal Period : | | |
I Actual Period Il I I I
| A
| I 1
| bl | bt +/- ditter
I _>|§|<_ | I I |+ Maximum

Phase Difference

— + Phase Offset
| | DS001_52_090800

Figure 22: Period Tolerance and Clock Jitter
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S XILINX®

Pin Definitions (Continued)

Pad Name

Dedicated
Pin

Direction

Description

DO/DIN, D1, D2, DS,
D4, D5, D6, D7

No

Input or Output

In Slave Parallel mode, DO-D7 are configuration data input pins.
During readback, DO-D7 are output pins. These pins become
user 1/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 1/O after configuration unless the Slave
Parallel port is retained.

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).

Veeint

Yes

Input

1.8V power supply pins for the internal core logic.

Veco

Yes

Input

Power supply pins for output drivers (1.5V, 1.8V, 2.5V, or 3.3V
subject to banking rules in the Functional Description module.

VREerF

No

Input

Input threshold reference voltage pins. Become user 1/0Os when
an external threshold voltage is not needed (subject to banking
rules in the Functional Description module.

GND

Yes

Input

Ground. All must be connected.

IRDY, TRDY

No

See PCI core
documentation

These signals can only be accessed when using Xilinx PCl cores.
If the cores are not used, these pins are available as user 1/Os.

L#[P/N]
(e.g., LOP)

No

Bidirectional

Differential 1/0 with synchronous output. P = positive, N =
negative. The number (#) is used to associate the two pins of a
differential pair. Becomes a general user I/0O when not needed for
differential signals.

L#[P/N_Y
(e.g., LOP_Y)

No

Bidirectional

Differential 1/0 with asynchronous or synchronous output
(asynchronous output not compatible for all densities in a
package). P = positive, N = negative. The number (#) is used to
associate the two pins of a differential pair. Becomes a general
user 1/0O when not needed for differential signals.

L#[P/NL_YY
(e.g., LOP_YY)

No

Bidirectional

Differential 1/0 with asynchronous or synchronous output
(compatible for all densities in a package). P = positive, N =
negative. The number (#) is used to associate the two pins of a
differential pair. Becomes a general user I/O when not needed for
differential signals.

I/0

No

Bidirectional

These pins can be configured to be input and/or output after
configuration is completed. Unused I/Os are disabled with a weak
pull-down resistor. After power-on and before configuration is
completed, these pins are either pulled up or left floating
according to the Mode pin values. See the DC and Switching
Characteristics module for power-on characteristics.
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Pinout Tables

The following device-specific pinout tables include all pack-  TQ144 Pinouts (XC2S50E and XC2S100E)
ages available for each Spartan-IIE device. They follow the (Continued)

pad locations around the die. In the TQ144 package, all

VCCO pins must be connected to the same voltage. Pad Name AL:yI?'::
TQ144 Pinouts (XC2S50E and XC2S100E) Output |  Vger
Function Bank | Pin Option Option
Pad Name LVDS /0, L22N 6 | P27 | XC2S50E | XC2S100E
Async. 1/0 6 P28 j _
Function Bank | Pin 8::?:; O\S:Fcfn gg;ﬂ\(/gEF 6 P29 - All
GND - | M - ) e 6 | P30 ; i
™S i i - - /0, L21P_YY 6 | P31 All -
1/0 7 P3 ) ) I/O, L21N_YY 6 P32 All -
/0 7 | P4 - - M1 - | P33 - -
et T ) Al GND ~ | paa ) )
I/0 7 P6 - . MO - P35 - -
/O, L27P 7 | P7 | xC2ssoE | xCos100E | | VCECO - | P36 - -
/O, L27N 7 P8 | XC2S50E - M2 - | P37 - )
GND - P9 - -
I/O, L26P_YY 7 P10 All _ 1/0, L2ON_YY 5 P38 All -
I/O, L26N_YY 7 P11 All i I/0, L20P_YY 5 P39 All -
/O, VREF 7 | P12 [ xcessoE| Al Vo 5 | P40 - -
Bank 7, L25P /O, VREF 5 | P41 - All
/0, L25N 7 | P13 | XC2S50E - Bank 5
I/0 7 P14 . _ 170 5 P42 - .
/O (IRDY) > 1 p1s - - /0, L19N_YY 5 | P43 Al XC2S100E
GND P - - /0, L19P_YY 5 | P44 Al -
VCCO - P17 - . GND - P45 - ]
VCCINT - | Pas i ]
/O (TRDY) s | pis - - /0, L18N_YY 5 | P47 Al -
VCCINT - P19 - - /0, L18P_YY 5 | P48 Al -
/o 6 | P20 - ] ggh:?EF 5 | P49 Al
/0, L2ap 6 | P21 | XC2S50E ) /O (DLL),L17N | 5 | P50 i )
ggﬁ:?ﬁfzm 6 P22 | XC2S50E All VCCINT - P51 - :
/0, L23P_YY 6 | P23 All ] GCK1, | 5 | P52 - -
/0, L23N_YY 6 | P24 All ] veCco 5 | P53 - -
GND - P25 - _ GND - P54 - -
/0, L22P 6 | P26 | XC2S50E -
GCKO, | 4 | P55 | - ;
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& XILINX® Spartan-llE FPGA Family: Pinout Tables

In the PQ208 package, all VCCO pins must be connected to
the same voltage.

PQ208 Pinouts (XC2S50E, XC2S100E,
XC2S150E, XC2S200E, XC2S300E)

PQ208 Pinouts (XC2S50E, XC2S100E, Pad Name LVDS
XC2S150E, XC2S200E, XC2S300E) Async.
Output VREF
Pad Name LVDS Function | Bank | Pin Option Option
Async.
Output Vees /0 7 | P22 - -
Function | Bank | Pin Option Option I/O, 7 P23 All -
SND - = - - L44P_YY
- - - /O (RDY), | 7 | P24 Al i
™S P2 L44N_YY
Vo P3 - . GND - P25 - -
/0 P4 . XC2S200E,
S00F VCCO - | Poe ; ]
/0 P5 . ;
/O, VREF P6 | XC2S50E, All /O (TRDY) | 6 | P27 - -
Bank 7, 150E, 200E, VCCINT - | pos ; -
L49P 300E /o P29 - -
/O, L49N 7 | P7 | XC2S50E, - /O, L43P P30 | XC2S50E, i
150E, 200E, SOOE
300E
/O, VREF 6 | P31 | XC2S50E, Al
/0 P8 - - Bank 6, 300E
/0 P9 ] ; L43N
/0, L48P P10 | XC2S50E, | XC2S100E, GND - | P32 ; .
300E | 150E, 2I(E)0E, ) s [ paa Al -
300 L42P_YY
/O, L48N 7 | P11 XC285EOE, ; ) s | paa Al -
300 L42N_YY
GND - | P12 - - /0, 6 | P35 Al ]
VCCO - | P13 - ] L41P_YY
VCCINT - | P14 - - /0, 6 | P36 All -
/0, 7 | P15 Al ; LAIN_YY
LA7P_YY VCCINT - | pa7 ; ]
/0, 7 | P16 Al ; VCCO - | p3s ; .
LA7N_YY GND T pag - -
K4Oép " 7| P17 All - /0, LAOP 6 | P40 | XC2S50E, -
B 300E
:f4oéN " 7 | P18 Al - /0, L4ON 6 | P41 | XC2S50E, | XC2S100E,
- 300E | 150E, 200E,
GND - | P19 - ) 300E
/0, VREF 7 | P20 | XC2S50E, All e P42 - -
Bank 7, 300E _ _
P /0 P43
/O, L45N 7 P21 | XC2S50E, - Vo Pa4 i -
300E
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Spartan-llE FPGA Family: Pinout Tables

PQ208 Pinouts (XC2S50E, XC2S100E,

XC2S150E, XC2S200E, XC2S300E)

PQ208 Pinouts (XC2S50E, XC2S100E,

XC2S150E, XC2S200E, XC2S300E)

Pad Name LVDS Pad Name LVDS
Async. Async.
Output VREF Output VREF
Function Bank | Pin Option Option Function Bank | Pin Option Option
/O, L28P 4 | P89 | XC2S50E, - /0, VREF 3 | P111 | XC2S50E, Al
100E, 200E, Bank 3, 150E, 200E,
300E L23N 300E
VCCINT - | Poo - ; /0, L23P 3 | P112 | XC2S50E, -
150E, 200E,
VCCO P91 22
GND . P92 ] . 1/0 P113 - -
/0, L27N 4 | P93 | XC2S50E, -
100E, 200E, /o P114 - -
300E /0, L22N P115 | XC2S50E, | XC2S100E,
/0, L27P 4 | P94 | XC2S50E, | XC2S100E, 300E | 150E, 2205’
100E, 200E, | 150E, 200E, 300
300E 300E /0 (D6), 3 | P116 | XC2S50E, ]
/o b5 - - Lo2P 300E
/o PG - - GND - | P117 ; -
/0, P97 Al - veeo - | P118 - -
L26N_YY VCCINT - | P19 - -
/O, VREF 4 | Pos Al Al /0 (D5), 3 | P120 Al .
Bank 4, L21N_YY
L26P_YY /0, 3 | P121 Al ]
/0 4 | Pog . ] L21P_YY
/0 4 | P10o ] XC2S200E, /0, 3 | P22 Al ]
300E L2ON_YY
/0, 4 | P101 Al ; /0, 3 | P123 Al -
L25N_YY L2OP_YY
1/0, 4 | P02 Al ; GND - | P12a ; -
L25P_YY /O, VREF 3 | P125 | XC2S50E, Al
GND - | P103 - - Bank 3, 300E
L19N
- - /O (D4), 3 | P126 | XC2S50E, -
DONE 3 | P104 prs o
VCCO - | P05 ] ; o T : :
PROGRAM | - | P106 . ; VCOINT — 5128 - _
/0 (INIT), 3 | P107 Al ;
1O (D7), 3 | P108 Al - Veco - | P130 - -
L24P_YY GND - | P131 - i
/0 3 | P109 - XC2S200E,
300E VO (IRDY), | 2 | P132 All i
/0 3 | P110 - ] L18N_YY
/0, 2 | P133 Al ]
L18P_YY
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Spartan-llE FPGA Family: Pinout Tables

FG456 Pinouts (XC2S100E, XC2S150E, XC2S200E, XC2S300E, XC2S400E, XC2S600E)

Pad Name LVDS Device-Specific Pinouts: XC2S
Async.
Output VREF
Function |Bank| Pin Option Option 100E 150E 200E 300E 400E 600E
TMS - E4 - - TMS TMS T™MS TMS TMS TMS
I/O 7 D3 | XC2S150E - I/0 I/0, I/O I/0 I/O I/0
L113P_Y
I/0 7 c2 - - - - - /0 I/0 /0
I/O 7 C1 | XC2S150E - - I/0, I/O 1/0 I/O 1/0
L113N_Y
/O, L#P_Y | 7 D2 | XC2S150E, - - I/0, I/O, I/O, 1/0, I/O, L119P
200E, 300E, L112P_Y L119P_Y L119P_Y L119P_Y
400E
I/O,L#N_Y | 7 D1 | XC2S150E, - I/0 I/0, I/O, I/0, 1/0, I/O, L119N
200E, 300E, L112N_Y | L119N_Y | L119N_Y | L119N_Y
400E
I/O, L#P_Y | 7 E2 | XC2S100E, | XC2S200E, |I/0,L85P_Y | I/O, L111P | I/O, VREF | 1/O, VREF | I/O, VREF | 1/O, VREF
200E, 300E, 300E, Bank 7, Bank 7, Bank 7, Bank 7,
600E 400E, 600E L118P_Y L118P_Y L118P L118P_Y
I/O,L#N_Y | 7 E3 | XC2S100E, - I/0, I/0, L111N I/O, I/0, I/0, L118N I/0,
200E, 300E, L85N_Y L118N_Y | L118N_Y L118N_Y
600E
IO E1 - - - - - 1/0 I/0 I/0
I/O F5 - - - IO I/O 1/0 I/O 1/0
I/O, L#P_Y F4 | XC2S100E, - I/O,L84P_Y | I/O, L110P I/O, I/0, I/O, L117P I/0,
200E, 300E, L117P_Y L117P_Y L117P_Y
600E
I/O,L#N_Y | 7 F3 | XC2S100E, - I/0, I/0, L110N I/O, I/0, I/0, L117N I/0,
200E, 300E, L84N_Y L117N_Y | L117N_Y L117N_Y
600E
I/0, VREF 7 F2 | XC2S150E, All IO, VREF | I/O, VREF | /O, VREF | 1/O, VREF | I/O, VREF | 1/O, VREF
Bank 7, 200E, 300E, Bank 7, Bank 7, Bank 7, Bank 7, Bank 7, Bank 7,
L#P_Y 400E, 600E L83P L109P_Y L116P_Y L116P_Y L116P_Y L116P_Y
/O, L#N_Y | 7 F1 | XC2S150E, - I/O, L83N I/0, I/O, I/O, 1/0, I/O,
200E, 300E, L109N_Y | L116N_Y | L116N_Y | L116N_Y | L116N_Y
400E, 600E
IO G5 - - - IO I/0 1/0 I/0 I/0
I/O, L#P_Y G4 | XC2S150E, - - I/0, I/O, I/O, 1/0, I/O, L115P
200E, 300E, L108P_Y L115P_Y L115P_Y L115P_Y
400E
/O, LEN_Y | 7 G3 | XC2S150E, - I/0 I/0, I/O, I/O, 1/0, I/O, L115N
200E, 300E, L108N_Y | L115N_Y | L115N_Y | L115N_Y
400E
I/O, L#P_Y | 7 G2 | XC2S100E, | XC2S600E |1/0O, L82P_Y I/0, I/O, L114P I/0, I/0, L114P | 1/0, VREF
150E, 300E, L107P_Y L114P_Y Bank 7,
600E L114P_Y
I/O,L#N_Y | 7 G1 | XC2S100E, - I/0, 1/0, I/0, L114N I/0, I/0, L114N I/0,
150E, 300E, L82N_Y L107N_Y L114N_Y L114N_Y
600E
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FG456 Pinouts (XC2S100E, XC2S150E, XC2S200E, XC2S300E, XC2S400E, XC2S600E)

Pad Name LVDS Device-Specific Pinouts: XC2S
Async.
Output VREF
Function Bank| Pin Option Option 100E 150E 200E 300E 400E 600E
110 1 A20 All - 110 110 /10 1/10 /0 1/10
(WRITE), (WRITE), (WRITE), (WRITE), (WRITE), (WRITE), (WRITE),
L#N_YY L20N_YY L26N_YY L28N_YY L28N_YY L28N_YY L28N_YY
110 1 D18 - - - - - 1/10 /0 1/10
I/0 1 Cc18 - - - I/O 110 110 I/0 110
I/O, L#P 1 B19 | XC2S200E, - - /0, L25P | 1/O, L27P_Y |I/O, L27P_Y | 1/0O,L27P_Y | I/O,L27P_Y
300E, 400E,
600E
I/0, L#N 1 A19 | XC2S200E, - /10 1/0, L25N I/0, 1/0, 1/0, 1/0,
300E, 400E, L27N_Y L27N_Y L27N_Y L27N_Y
600E
I/O, L#P 1 B18 | XC2S100E, | XC2S200E, | 1/0, L19P_Y | I/O, L24P | 1/O, VREF | I/O, VREF | 1/O, VREF | I/O, VREF
200E, 300E, 300E, Bank 1, Bank 1, Bank 1, Bank 1,
400E, 600E | 400E, 600E L26P_Y L26P_Y L26P_Y L26P_Y
I/O, L#N 1 A18 | XC2S100E, - I/0, 1/0, L24N I/0, 1/0, 1/0, I/0,
200E, 300E, L19N_Y L26N_Y L26N_Y L26N_Y L26N_Y
400E, 600E
I/0 1 D17 - - - - - /10 I/0 /10
I/0 1 Cc17 - - - 110 /10 1/10 /0 1/10
1/0, 1 B17 All - I/0, 1/0, I/0, 1/0, 1/0, 1/0,
L#P_YY L18P_YY L23P_YY L25P_YY L25P_YY L25P_YY L25P_YY
I/0, 1 A17 All - I/0, 1/0, I/0, 1/0, 1/0, I/0,
L#N_YY L18N_YY L23N_YY L25N_YY L25N_YY L25N_YY L25N_YY
I/0, VREF 1 E16 All All I/0, VREF | I/O, VREF | I/0O, VREF | I/O, VREF | I/O, VREF | 1/O, VREF
Bank 1, Bank 1, Bank 1, Bank 1, Bank 1, Bank 1, Bank 1,
L#P_YY L17P_YY L22P_YY L24P_YY L24P_YY L24P_YY L24P_YY
I/0, 1 E17 All - I/0, 1/0, I/0, 1/0, 1/0, 1/0,
L#N_YY L17N_YY L22N_YY L24N_YY L24N_YY L24N_YY L24N_YY
110 1 E15 - - - 110 /10 1/10 /0 1/10
I/O, L#P 1 D16 | XC2S300E, - - /0, L21P I/0, L23P |I/O,L23P_Y | I/O, L23P |I/O,L23P_Y
600E
I/0, L#N 1 C16 | XC2S300E, - 1/0 /0, L21N I/0, L23N 1/0, I/0, L23N I/0,
600E L23N_Y L23N_Y
I/O, L#P 1 B16 | XC2S100E, | XC2S600E |1/0,L16P_Y | 1/O, L20P I/0, L22P |I/O,L22P_Y | I/O, L22P | 1/0O, VREF
300E, 600E Bank 1,
L22P_Y
I/0, L#N 1 A16 | XC2S100E, - I/0, 1/0, L20N I/0, L22N 1/0, I/0, L22N 1/0,
300E, 600E L16N_Y L22N_Y L22N_Y
I/0 1 F14 - - - - - 1/10 I/0 /10
I/0, VREF 1 D15 | XC2S100E, All I/0, VREF | I/O, VREF | I/0O, VREF | I/O, VREF | I/O, VREF | 1/O, VREF
Bank 1, 200E, 300E, Bank 1, Bank 1, Bank 1, Bank 1, Bank 1, Bank 1,
L#P 400E, 600E L15P_Y L19P L21P_Y L21P_Y L21P_Y L21P_Y
I/0, L#N 1 C15 | XC2S100E, - I/0, /0, L19N I/0, 1/0, 1/0, 1/0,
200E, 300E, L15N_Y L21N_Y L21N_Y L21N_Y L21N_Y
400E, 600E
I/O, L#P 1 B15 | XC2S100E, - I/0, L14P_Y | 1/O, L18P |I/O, L20P_Y |I/O, L20P_Y |I/O,L20P_Y |I/O,L20P_Y
200E, 300E,
400E, 600E
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Spartan-llE FPGA Family: Pinout Tables

S XILINX®

FG676 Pinouts (XC2S400E, XC2S600E) (Continued)

Pad Name

Device-Specific Pinouts

LVDS Async. VREF

Function Bank | Pin Output Option Option XC2S400E XC2S600E
I/O, L201P 7 E4 XC2S400E - I/O, L201P_Y I/O, L201P
I/0, L201N 7 F5 XC2S400E - I/O, L201N_Y I/O, L201N
I/0O, VREF Bank 7, 7 F4 XC2S600E All I/O, VREF Bank 7, I/0, VREF Bank 7,
L200P L200P L200P_Y
I/O, L200N 7 F3 XC2S600E - I/O, L200ON I/0O, L200ON_Y
I/0O, L199P 7 F2 XC2S600E - - I/O, L199P_Y
I/0, L199N 7 F1 XC2S600E - I/O I/0O, L199N_Y
I/O, L198P 7 G6 XC25400E - I/O, L198P_Y I/O, L198P
I/0, L198N 7 G5 XC25400E - I/O, L198N_Y I/O, L198N
I/O, L197P 7 G4 XC2S600E - I/O, L197P I/O, L197P_Y
I/0, L197N 7 G3 XC2S600E - I/O, L197N I/O, L197N_Y
I/0, VREF Bank 7, 7 G2 All All I/O, VREF Bank 7, I/0, VREF Bank 7,
L196P_YY L196P_YY L196P_YY
I/0, L196N_YY 7 G1 All - I/O, L196N_YY I/O, L196N_YY
I/0 7 H7 - - IO I/0
I/0O, L195P_YY 7 H6 All - I/O, L195P_YY I/O, L195P_YY
I/0, L195N_YY 7 H5 All - I/O, L195N_YY I/O, L195N_YY
I/0 7 J8 - - - I/0
I/O, L194P 7 H2 XC2S400E - I/O, L194P_Y I/O, L194P
I/0, L194N 7 H1 XC2S400E - I/O, L194N_Y I/O, L194N
I/O, L193P 7 J7 XC2S600E XC2S600E I/O I/0O, VREF Bank 7,

L193P_Y

I/0, L193N 7 J6 XC2S600E - - I/0, L193N_Y
I/0 7 J5 - - IO I/0
I/0O, L192P_YY 7 J4 All - I/O, L192P_YY I/O, L192P_YY
I/0, L192N_YY 7 J3 All - I/0O, L192N_YY I/O, L192N_YY
I/0 7 K5 - - IO I/0
I/0, VREF Bank 7, 7 J2 All All I/O, VREF Bank 7, I/0, VREF Bank 7,
L191P_YY L191P_YY L191P_YY
I/0, L191N_YY 7 J1 All - I/O, L1I91N_YY I/O, L1I9IN_YY
I/0O, L190P_YY 7 K8 All - I/0O, L190P_YY I/O, L190P_YY
I/0, L190ON_YY 7 K7 All - I/0, L190ON_YY I/0O, L1I9ON_YY
I/0 7 K4 - - - I/0
I/O, L189P_YY 7 K3 All - I/O, L189P_YY I/O, L189P_YY
I/0, L189N_YY 7 K2 All - I/0O, L189N_YY I/O, L18IN_YY
I/0 7 K1 - - - I/0
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Spartan-llE FPGA Family: Pinout Tables

S XILINX®

FG676 Pinouts (XC2S400E, XC2S600E) (Continued)

Pad Name LVDS Async. VREF Device-Specific Pinouts
Function Bank | Pin Output Option Option XC2S400E XC2S600E
I/0 5 AC5 - - I/O I/0
I/0, L152N 5 AE4 - - IO I/0, L152N
I/0, L152P 5 AF4 - - - I/0, L152P
I/0, L151N 5 AE5 - - - I/0, L151N
I/0, L151P 5 AF5 - - I/O I/0, L151P
I/0, L150N 5 AA6 XC2S400E - I/O, L150N_Y I/0O, L150N
I/O, L150P 5 AB6 XC2S400E - I/O, L150P_Y I/0, L150P
I/0, L149N_YY 5 AC6 All - I/O, L149N_YY I/O, L149N_YY
I/0, L149P_YY 5 AD6 All - I/0, L149P_YY I/O, L149P_YY
I/0, VREF Bank 5, 5 AE6 All All I/O, VREF Bank 5, I/0, VREF Bank 5,
L148N_YY L148N_YY L148N_YY
I/0, L148P_YY 5 AF6 All - I/0, L148P_YY I/O, L148P_YY
I/0, L147N 5 AA7 XC2S600E - - I/O, L147N_Y
I/O, L147P 5 AB7 XC2S600E - IO I/O, L147P_Y
I/0, L146N_YY 5 AC7 All - I/O, L146N_YY I/O, L146N_YY
I/0, L146P_YY 5 AD7 All - I/0, L146P_YY I/O, L146P_YY
I/0, L145N_YY 5 AE7 All - I/O, L145N_YY I/O, L145N_YY
I/0, L145P_YY 5 AF7 All - I/0, L145P_YY I/O, L145P_YY
I/0, VREF Bank 5, 5 Y8 All All I/O, VREF Bank 5, I/0, VREF Bank 5,
L144N_YY L144N_YY L144N_YY
I/O, L144P_YY 5 AA8 All - I/0, L144P_YY I/O, L144P_YY
I/0, L143N_YY 5 AE8 All - I/O, L143N_YY I/O, L143N_YY
I/0, L143P_YY 5 AF8 All - I/0, L143P_YY I/O, L143P_YY
I/0 5 ABS8 - - I/O I/0
I/0, L142N 5 W9 XC2S600E - I/O, L142N I/O, L142N_Y
I/0, L142P 5 Y9 XC2S600E - I/O, L142P I/O, L142P_Y
I/0, L141N 5 AA9 XC2S600E XC2S600E - I/0, VREF Bank 5,
L141N_Y
I/0, L141P 5 AB9 XC2S600E - IO I/O, L141P_Y
I/0, L140N_YY 5 AC9 All - I/O, L140N_YY I/O, L140N_YY
I/0, L140P_YY 5 AD9 All - I/0, L140P_YY I/O, L140P_YY
I/0, L139N_YY 5 AE9 All - I/O, L139N_YY I/O, L139N_YY
I/0, L139P_YY 5 AF9 All - I/0, L139P_YY I/O, L139P_YY
I/0, VREF Bank 5, 5 W10 All All I/O, VREF Bank 5, I/0, VREF Bank 5,
L138N_YY L138N_YY L138N_YY
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x XILINX® Spartan-lIE FPGA Family: Pinout Tables
FG676 Pinouts (XC2S400E, XC2S600E) (Continued)
Pad Name LVDS Async. VREF Device-Specific Pinouts

Function Bank | Pin Output Option Option XC2S400E XC2S600E
I/O, L88P_YY 3 Va5 All - I/O, L88P_YY I/0, L88P_YY
I/0 3 V26 - - I/O I/0
I/0, VREF Bank 3, 3 u19 All All I/O, VREF Bank 3, I/0, VREF Bank 3,
L87N_YY L87N_YY L87N_YY
I/O (D6), L87P_YY 3 u20 All - I/O (D6), L87P_YY I/O (D6), L87P_YY
I/O (D5), L86N_YY 3 u22 All - I/O (D5), L8BN_YY I/O (D5), L86N_YY
I/O, L86P_YY 3 u23 All - I/O, L86P_YY I/0, L86P_YY
I/0 3 u24 - - - I/0
I/O, L85N 3 u25 XC2S600E - - I/O, L85N_Y
I/O, L85P 3 u26 XC2S600E - I/O I/O, L85P_Y
I/0 3 R18 - - I/O I/0
I/O, L84N 3 T19 XC2S400E - I/O, L84N_Y I/O, L84N
I/O, L84P 3 T20 XC2S400E - I/O, L84P_Y I/O, L84P
I/O, L83N 3 T21 XC2S600E - I/O, L83N I/O, L83N_Y
I/O, L83P 3 T22 XC2S600E - I/O, L83P I/O, L83P_Y
I/0 3 T24 - - - I/0
I/O, L82N 3 T25 XC2S600E - I/O, L82N I/O, L82N_Y
I/O, L82P 3 T26 XC2S600E - I/O, L82P I/O, L82P_Y
I/0 3 R19 - - - I/0
I/O, L81N 3 R20 XC2S600E - I/O, L81N I/O, L8IN_Y
I/O, L81P 3 R21 XC2S600E - I/O, L81P I/O, L81P_Y
I/0, VREF Bank 3, 3 R22 All All I/0, VREF Bank 3, I/0, VREF Bank 3,
L8ON_YY L8ON_YY L8ON_YY
I/O (D4), L8OP_YY 3 R23 All - I/O (D4), L8OP_YY I/0O (D4), L8OP_YY
I/0 3 P18 - - - I/0
I/O, L79N_YY 3 R25 All - I/O, L79N_YY I/O, L79N_YY
I/O, L79P_YY 3 R26 All - I/O, L79P_YY I/0, L79P_YY
I/0 3 P19 - - - I/0
I/O, L78N 3 P20 XC2S400E - I/O, L78N_Y I/O, L78N
I/O, L78P 3 P21 XC2S400E - I/O, L78P_Y I/O, L78P
I/0, VREF Bank 3, 3 P22 XC2S600E All I/O, VREF Bank 3, I/0, VREF Bank 3,
L77N L77N L77N_Y
I/O, L77P 3 P23 XC2S600E - I/O, L77P I/O, L77P_Y
I/0 3 P24 - - - I/0
I/0, L76N_YY 3 P25 All - I/O, L76N_YY I/O, L76N_YY
I/O, L76P_YY 3 P26 All - I/O, L76P_YY I/0, L76P_YY
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Revision History

Date Version Description
11/15/2001 1.0 Initial Xilinx release.
12/20/2001 1.1 Corrected differential pin pair designations.

11/18/2002 2.0 Added XC2S400E and XC2S600E and FG676. Removed L37 designation from FT256 pinouts.
Minor corrections and clarifications to pinout definitions. Removed Preliminary designation.

02/14/2003 2.1 Added differential pairs table on page 57, fixed 3 P/N designation typos introduced in v2.0.
Clarified that XC2S50E has two VREF pins per bank.

06/18/2008 2.3 Added Package Overview section. Updated all modules for continuous page, figure, and table
numbering. Updated links. Synchronized all modules to v2.3.

08/09/2013 3.0 This product is obsolete/discontinued per XCN12026.
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