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Spartan-ll FPGA Family: Introduction and Ordering Information

Ordering Information

Spartan-Il devices are available in both standard and Pb-free packaging options for all device/package combinations. The
Pb-free packages include a special "G" character in the ordering code.

Standard Packaging

Example: XC2S50 -6 PQ 208 C

Device Type
Speed Grade

Package Type

Pb-Free Packaging

Example: XC2S50 -6 PQ G 20

Device Type

Speed Grade

Pb-free

Package Type

Device Ordering Options

T— Temperature Range

Number of Pins

DS077-1_01a_072204

208 C
T— Temperature Range

Number of Pins

DS077-1_01b_072204

Device Speed Grade Number of Pins / Package Type Temperature Range (T;)

XC2S15 -5 | Standard Performance VQ(G)100 | 100-pin Plastic Very Thin QFP C = Commercial| 0°Cto +85°C
XC2S30 -6 | Higher Performance(1) CS(G)144 |144-ball Chip-Scale BGA | = Industrial —40°C to +100°C
XC2S50 TQ(G)144 | 144-pin Plastic Thin QFP
XC2S100 PQ(G)208 |208-pin Plastic QFP
XC2S150 FG(G)256 |256-ball Fine Pitch BGA
XC2S200 FG(G)456 |456-ball Fine Pitch BGA

Notes:

1. The -6 speed grade is exclusively available in the Commercial temperature range.

Device Part Marking

__ AHAACEHMARERIRAARCEIARGCEIAACEAE
= EXUNX® =
E| SPARTAN® =
Device Type —%{—» XCc2s50™ f = Date Code
Package —=~ PQ208AFP0025 %

=| A1134280A = Lot Code
Speed 6C %
Operating Range © %

L

Sample package with part marking
for XC2S50-6PQ208C.
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Spartan-Il FPGA Family:
Functional Description
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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.

T * I \l
L SR Vceo
D Q /Package
TFF Pin
CLK CK
VCC
TCE EC OE 10
Programmable
SR | Bias & Package Pin
| | ESD Network
SR
6]
D OFE Q Programmable
c Output Buffer
K Internal
Reference
OCE EC
Programmable
o J Delay 110, VRep
SR
| D Q Programmable Package Pin
IFE Input Buffer
CK
— To Next /0
ICE EC To Other
External Vg Inputs
of Bank

DS001_02_090600

Figure 2: Spartan-1l FPGA Input/Output Block (IOB)
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Spartan-Il FPGA Family: Functional Description

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

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

I/O Banking

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

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

Bank 0 V V Bank 1
N~ N
< GCLK3 GCLK2 <
[ ©
m m

Spartan-Il
Device

© (q2]
< <
< GCLK1 GCLKO I
m m

Bank 5 A A Bank 4

DS001_03_060100

Figure 3: Spartan-Il I/O Banks

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

Table 4: Compatible Output Standards

Veeo Compatible Standards

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

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

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

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

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

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

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

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

Independent Banks Available

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

Configurable Logic Block

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

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

Look-Up Tables

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

The Spartan-1l FPGA LUT can also provide a 16-bit shift
register that is ideal for capturing high-speed or burst-mode
data. This mode can also be used to store data in
applications such as Digital Signal Processing.
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Figure 9 is a diagram of the Spartan-Il family boundary scan
logic. It includes three bits of Data Register per IOB, the
IEEE 1149.1 Test Access Port controller, and the Instruction
Register with decodes.
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Figure 9: Spartan-Il Family Boundary Scan Logic

Bit Sequence

The bit sequence within each I0B is: In, Out, 3-State. The
input-only pins contribute only the In bit to the boundary
scan /O data register, while the output-only pins
contributes all three bits.

From a cavity-up view of the chip (as shown in the FPGA
Editor), starting in the upper right chip corner, the boundary
scan data-register bits are ordered as shown in Figure 10.

BSDL (Boundary Scan Description Language) files for
Spartan-Il family devices are available on the Xilinx
website, in the Downloads area.

DS001-2 (v2.8) June 13, 2008 www.xilinx.com Module 2 of 4
Product Specification 15


http://www.xilinx.com/support/download/index.htm
http://www.xilinx.com

S XINxe
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Slave Serial Mode

In Slave Serial mode, the FPGA’s CCLK pin is driven by an
external source, allowing FPGAs to be configured from
other logic devices such as microprocessors or in a
daisy-chain configuration. Figure 15 shows connections for
a Master Serial FPGA configuring a Slave Serial FPGA
from a PROM. A Spartan-II device in slave serial mode
should be connected as shown for the third device from the
left. Slave Serial mode is selected by a <11x> on the mode
pins (MO, M1, M2).

Figure 16 shows the timing for Slave Serial configuration.
The serial bitstream must be setup at the DIN input pin a
short time before each rising edge of an externally
generated CCLK.

Multiple FPGAs in Slave Serial mode can be daisy-chained
for configuration from a single source. The maximum
amount of data that can be sent to the DOUT pin for a serial
daisy chain is 220-1 (1,048,575) 32-bit words, or 33,554,400
bits, which is approximately 25 XC2S200 bitstreams. The
configuration bitstream of downstream devices is limited to
this size.

After an FPGA is configured, data for the next device is
routed to the DOUT pin. Data on the DOUT pin changes on
the rising edge of CCLK. Configuration must be delayed
until INIT pins of all daisy-chained FPGAs are High. For
more information, see "Start-up," page 19.

33V 25V 3.3V 3.3V c«?v 2.5V
MO M1 Veco £3-3 K MO M1 Vceo
M2 Vceint M2 Vceint
- DOUT »! DIN DOUT |——»
»{ CCLK
Spartan-Il
(Master Serial) Spartan-ll
Voo (Slave)
CCLK »{ CLK
DIN |« pata PROM
»| PROGRAM »{ CE CEO [~ »| PROGRAM
DONE INIT »| RESET/OE —| DONE INIT |—
GND GND GND
£ £ £
- °
PROGRAM o
DS001_15_060608

Notes:

1. If the DriveDone configuration option is not active for any of the FPGASs, pull up DONE with a 330Q2 resistor.

Figure 15: Master/Slave Serial Configuration Circuit Diagram
www.xilinx.com Module 2 of 4
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Master Serial Mode

In Master Serial mode, the CCLK output of the FPGA drives
a Xilinx PROM which feeds a serial stream of configuration
data to the FPGA'’s DIN input. Figure 15 shows a Master
Serial FPGA configuring a Slave Serial FPGA from a
PROM. A Spartan-Il device in Master Serial mode should
be connected as shown for the device on the left side.
Master Serial mode is selected by a <00x> on the mode
pins (MO, M1, M2). The PROM RESET pin is driven by INIT,
and CE input is driven by DONE. The interface is identical
to the slave serial mode except that an oscillator internal to
the FPGA is used to generate the configuration clock
(CCLK). Any of a number of different frequencies ranging
from 4 to 60 MHz can be set using the ConfigRate option in
the Xilinx software. On power-up, while the first 60 bytes of

the configuration data are being loaded, the CCLK
frequency is always 2.5 MHz. This frequency is used until
the ConfigRate bits, part of the configuration file, have been
loaded into the FPGA, at which point, the frequency
changes to the selected ConfigRate. Unless a different
frequency is specified in the design, the default ConfigRate
is 4 MHz. The frequency of the CCLK signal created by the
internal oscillator has a variance of +45%, —30% from the
specified value.

Figure 17 shows the timing for Master Serial configuration.
The FPGA accepts one bit of configuration data on each
rising CCLK edge. After the FPGA has been loaded, the
data for the next device in a daisy-chain is presented on the
DOUT pin after the rising CCLK edge.

CCLK
(Output)
Tckps
Tpsck
Serial Data In \ X
Tcco
Serial DOUT
(Output) X X \X
DS001_17_110101
Symbol Description Units
Tpsck DIN setup 5.0 ns, min
Tckps ccLk | DIN hold 0.0 ns, min
Frequency tolerance with respect to +45%, —30% -
nominal

Figure 17: Master Serial Mode Timing

Slave Parallel Mode

The Slave Parallel mode is the fastest configuration option.
Byte-wide data is written into the FPGA. A BUSY flag is
provided for controlling the flow of data at a clock frequency
FCCNH above 50 MHz.

Figure 18, page 24 shows the connections for two
Spartan-Il devices using the Slave Parallel mode. Slave
Parallel mode is selected by a <011> on the mode pins (MO,
M1, M2).

If a configuration file of the format .bit, .rbt, or non-swapped
HEX is used for parallel programming, then the most
significant bit (i.e. the left-most bit of each configuration
byte, as displayed in a text editor) must be routed to the DO
input on the FPGA.

The agent controlling configuration is not shown. Typically,
a processor, a microcontroller, or CPLD controls the Slave
Parallel interface. The controlling agent provides byte-wide
configuration data, CCLK, a Chip Select (CS) signal and a
Write signal (WRITE). If BUSY is asserted (High) by the
FPGA, the data must be held until BUSY goes Low.

After configuration, the pins of the Slave Parallel port
(D0-D7) can be used as additional user 1/O. Alternatively,
the port may be retained to permit high-speed 8-bit
readback. Then data can be read by de-asserting WRITE.
See "Readback," page 25.

DS001-2 (v2.8) June 13, 2008 www.xilinx.com Module 2 of 4
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If CCLK is slower than Fccnp, the FPGA will never assert
BUSY. In this case, the above handshake is unnecessary,
and data can simply be entered into the FPGA every CCLK
cycle.

After INIT
Goes High

User Drives
WRITE and CS
Low

A

Load One
Configuration
Byte on Next

CCLK Rising Edge

FPGA
Driving BUSY
High?

End of
Configuration
Data File?

No

User Drives
WRITE and CS
High

( To CRC Check )
DS001_19_032300

Figure 19: Loading Configuration Data for the Slave
Parallel Mode
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A configuration packet does not have to be written in one
continuous stretch, rather it can be split into many write
sequences. Each sequence would involve assertion of CS.

In applications where multiple clock cycles may be required
to access the configuration data before each byte can be
loaded into the Slave Parallel interface, a new byte of data
may not be ready for each consecutive CCLK edge. In such
a case the CS signal may be de-asserted until the next byte
is valid on DO-D7. While CS is High, the Slave Parallel

interface does not expect any data and ignores all CCLK
transitions. However, to avoid aborting configuration,
WRITE must continue to be asserted while CS is asserted.

Abort

To abort configuration during a write sequence, de-assert
WRITE while holding CS Low. The abort operation is
initiated at the rising edge of CCLK, as shown in Figure 21,
page 26. The device will remain BUSY until the aborted
operation is complete. After aborting configuration, data is
assumed to be unaligned to word boundaries and the FPGA
requires a new synchronization word prior to accepting any
new packets.

Boundary-Scan Mode

In the boundary-scan mode, no nondedicated pins are
required, configuration being done entirely through the
IEEE 1149.1 Test Access Port.

Configuration through the TAP uses the special CFG_IN
instruction. This instruction allows data input on TDI to be
converted into data packets for the internal configuration
bus.

The following steps are required to configure the FPGA
through the boundary-scan port.

1. Load the CFG_IN instruction into the boundary-scan
instruction register (IR)

Enter the Shift-DR (SDR) state

Shift a standard configuration bitstream into TDI
Return to Run-Test-Idle (RTI)

Load the JSTART instruction into IR

Enter the SDR state

Clock TCK through the sequence (the length is
programmable)

8. Returnto RTI

N o o~ wDN

Configuration and readback via the TAP is always available.
The boundary-scan mode simply locks out the other modes.
The boundary-scan mode is selected by a <10x> on the
mode pins (M0, M1, M2).

Readback

The configuration data stored in the Spartan-1l FPGA
configuration memory can be readback for verification.
Along with the configuration data it is possible to readback
the contents of all flip-flops/latches, LUT RAMs, and block
RAMSs. This capability is used for real-time debugging.

For more detailed information see XAPP176, Spartan-II
FPGA Family Configuration and Readback.
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| | | |

TsmckBY —=

|
J— | |

cs 1 Tsmcsce | Tsmcees —- r<_
t T
| |

WRITE *_TSMCCW»: : Tsmwce — *«—
| |
| |
Tsmbce | — ~<— Tsmcep

: ;

DATA[7:0] : | X
|
| |
| |
|
|

BUSY \
No Write Write No Writle Write 55001 20 061200
Symbol Description Units
Tsmpbee D0-D7 setup/hold 5 ns, min
Tsmcep DO-D7 hold 0 ns, min
Tsmesce CS setup 7 ns, min
Tsmcces CS hold 0 ns, min
Tsmeew CCLK WRITE setup 7 ns, min
Tsmwee WRITE hold 0 ns, min
Tsmckey BUSY propagation delay 12 ns, max
Fce Maximum frequency 66 MHz, max
Fcenn Maximum frequency with no handshake 50 MHz, max

Figure 20: Slave Parallel Write Timing

CCLK _\JT\JT\JT\JT\_I
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Figure 21: Slave Parallel Write Abort Waveforms
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Using Block RAM Features

The Spartan-Il FPGA family provides dedicated blocks of
on-chip, true dual-read/write port synchronous RAM, with
4096 memory cells. Each port of the block RAM memory
can be independently configured as a read/write port, a
read port, a write port, and can be configured to a specific
data width. The block RAM memory offers new capabilities
allowing the FPGA designer to simplify designs.

Operating Modes
Block RAM memory supports two operating modes.

* Read Through
e Write Back

Read Through (One Clock Edge)

The read address is registered on the read port clock edge
and data appears on the output after the RAM access time.
Some memories may place the latch/register at the outputs
depending on the desire to have a faster clock-to-out versus
setup time. This is generally considered to be an inferior
solution since it changes the read operation to an
asynchronous function with the possibility of missing an
address/control line transition during the generation of the
read pulse clock.

Write Back (One Clock Edge)

The write address is registered on the write port clock edge
and the data input is written to the memory and mirrored on
the write port input.

Block RAM Characteristics

Library Primitives

Figure 31 and Figure 32 show the two generic library block
RAM primitives. Table 11 describes all of the available
primitives for synthesis and simulation.

RAMB4_S# S#

WEA

ENA

RSTA
CLKA

ADDRA[#:0]

DIA[#:0]

1 C

DOA[#:0] f——

DOB[#:0] e
CLKB

ADDRB[#:0]

DIB[#:0]

DS001_31_061200

Figure 31: Dual-Port Block RAM Memory

RAMBA4_S#

WE
EN
RST DO[#:0] o
CLK
ADDRI#:0]
DI[#:0]

DS001_32_061200

Figure 32: Single-Port Block RAM Memory

Table 11: Available Library Primitives

1. Allinputs are registered with the port clock and have a Primitive Port A Width Port B Width
setup to clock timing specification.
2. All outputs have a read through or write back function RAMB4_S1 1 N/A
. . RAMB4_S1_S1 1
depending on the state of the port WE pin. The outputs
: : RAMB4_S1 S2 2
relative to the port clock are available after the
clock-to-out timing specification RAMB4_S1_S4 4
' ] RAMB4_S1 S8 8
3. The block RAM are true SRAM memories and do not RAMB4 S1_S16 16
have a combinatorial path from the address to the
output. The LUT cells in the CLBs are still available with RAMB4_S2 2 N/A
this function. RAMB4_S2_S2 2
4. The ports are completely independent from each other Eﬁmgj—gg—gg g
(i.e., clocking, control, address, read/write function, and RAMB4 S2 S16 16
data width) without arbitration. - =
5. A write operation requires only one clock edge.
6. A read operation requires only one clock edge.
The output ports are latched with a self timed circuit to
guarantee a glitch free read. The state of the output port will
not change until the port executes another read or write
operation.
DS001-2 (v2.8) June 13, 2008 www.xilinx.com Module 2 of 4
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property. This property could have one of the following
seven values.

DRIVE=2
DRIVE=4

DRIVE=6

DRIVE=8
DRIVE=12 (Default)
DRIVE=16
DRIVE=24

Design Considerations
Reference Voltage (Vggp) Pins

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

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

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

Output Drive Source Voltage (Vcco) Pins

Many of the low voltage 1/O standards supported by
Versatile I/Os require a different output drive source voltage
(Vcco)- As a result each device can often have to support
multiple output drive source voltages.

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

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

Transmission Line Effects

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

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

Termination Techniques

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

The following lists output termination techniques:

None

Series

Parallel (Shunt)

Series and Parallel (Series-Shunt)

Input termination techniques include the following:

None
Parallel (Shunt)

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

Unterminated Double Parallel Terminated

VTT VTT
0=
> =

VREF

Unterminated Output Driving
a Parallel Terminated Input
VTT

Doly P

REF

Series Terminated Output Driving
a Parallel Terminated Input

Series-Parallel Terminated Output
. . Driving a Parallel Terminated Input
Series Terminated Output

V'I'r VTT
-Z:50
> . > =
VREF V.
REF

DS001_41_032300

Figure 41: Overview of Standard Input and Output
Termination Methods

Simultaneous Switching Guidelines

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

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

Date Version No. Description

09/18/00 2.0 Sectioned the Spartan-Il Family data sheet into four modules. Updated timing to reflect the
latest speed files. Added current supply numbers and XC2S200 -5 timing numbers. Approved
-5 timing numbers as preliminary information with exceptions as noted.

11/02/00 2.1 Removed Power Down feature.

01/19/01 2.2 DC and timing numbers updated to Preliminary for the XC2S50 and XC2S100. Industrial
power-on current specifications and -6 DLL timing numbers added. Power-on specification
clarified.

03/09/01 2.3 Added note on power sequencing. Clarified power-on current requirement.

08/28/01 2.4 Added -6 preliminary timing. Added typical and industrial standby current numbers. Specified
min. power-on current by junction temperature instead of by device type (Commercial vs.
Industrial). Eliminated minimum Ve iyt ramp time requirement. Removed footnote limiting
DLL operation to the Commercial temperature range.

07/26/02 2.5 Clarified that I/O leakage current is specified over the Recommended Operating Conditions for
Vceint and Veco.

08/26/02 2.6 Added references for XAPP450 to Power-On Current Specification.

09/03/03 2.7 Added relaxed minimum power-on current (Iccpo) requirements to page 53. On page 64,
moved Trpyw Values from maximum to minimum column.

06/13/08 2.8 Updated I/O measurement thresholds. Updated description and links. Updated all modules for
continuous page, figure, and table numbering. Synchronized all modules to v2.8.
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Table 36: Spartan-ll Family Package Options

Package | Leads Type Meximum | Lead Pitch | Footprint | Height | Mass®
VQ100/VQG100 | 100 |Very Thin Quad Flat Pack (VQFP) 60 0.5 16 x 16 1.20 0.6
TQ144 / TQG144 | 144 |Thin Quad Flat Pack (TQFP) 92 0.5 22 %22 1.60 1.4
CS144 ] CSG144 144 | Chip Scale Ball Grid Array (CSBGA) 92 0.8 12x12 1.20 0.3
PQ208 / PQG208 208 | Plastic Quad Flat Pack (PQFP) 140 0.5 30.6 x 30.6 3.70 5.3
FG256 / FGG256 256 | Fine-pitch Ball Grid Array (FBGA) 176 1.0 17 x 17 2.00 0.9
FG456 /| FGG456 456 | Fine-pitch Ball Grid Array (FBGA) 284 1.0 23 x23 2.60 2.2
Notes:

1. Package mass is £10%.

Note: Some early versions of Spartan-1l devices, including
the XC2S15 and XC2S30 ES devices and the XC2S5150
with date code 0045 or earlier, included a power-down pin.
For more information, see Answer Record 10500.

VCCO Banks

Some of the I/O standards require specific Vg voltages.
These voltages are externally connected to device pins that
serve groups of IOBs, called banks. Eight /O banks result
from separating each edge of the FPGA into two banks (see
Figure 3 in Module 2). Each bank has multiple Vg pins
which must be connected to the same voltage. In the
smaller packages, the Vg pins are connected between
banks, effectively reducing the number of independent
banks available (see Table 37). These interconnected
banks are shown in the Pinout Tables with V- pads for
multiple banks connected to the same pin.

Table 37: Independent VCCO Banks Available

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

Package Overview

Table 36 shows the six low-cost, space-saving production
package styles for the Spartan-II family.

Each package style is available in an environmentally
friendly lead-free (Pb-free) option. The Pb-free packages
include an extra ‘G’ in the package style name. For
example, the standard “CS144” package becomes
“CSG144” when ordered as the Pb-free option. Leaded
(non-Pb-free) packages may be available for selected
devices, with the same pin-out and without the "G" in the
ordering code; contact Xilinx sales for more information.
The mechanical dimensions of the standard and Pb-free
packages are similar, as shown in the mechanical drawings
provided in Table 38.

For additional package information, see UG112: Device
Package User Guide.

Mechanical Drawings

Detailed mechanical drawings for each package type are

available from the Xilinx web site at the specified location in

Table 38.

Material Declaration Data Sheets (MDDS) are also
available on the Xilinx web site for each package.

Table 38: Xilinx Package Documentation

Package Drawing MDDS
VQ100 Package Drawing PK173 VQ100
VQG100 PK130_VQG100
TQ1l144 Package Drawing PK169 TQ144
TQG144 PK126_TQG144
Cs144 Package Drawing PK149 CS144
CSG144 PK103_CSG144
PQ208 Package Drawing PK166 PQ208
PQG208 PK123 PQG208
FG256 Package Drawing PK151 FG256
FGG256 PK105_FGG256
FG456 Package Drawing PK154 FG456
FGG456 PK109 FGG456
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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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XC2S50 Device Pinouts (Continued)

XC2S50 Device Pinouts (Continued)

XC2S50 Pad Name Bndry XC2S50 Pad Name Bndry
Function Bank | TQ144 | PQ208 | FG256 | Scan Function Bank | TQ144 | PQ208 | FG256 | Scan
) 3 - - 114 503 Veco 1 P35 | P156 | Veco -
110 3 PS6 | P127 | K15 506 Bank 1*
Veeint - P55 P128 | Veont* - TDO 2 P34 P157 B14 -
/O, TRDY() P54 | P129 | J15 | 512 GND - P33 | P158 | GND* -
Voo P53 | P130 | Vee - ™ - P32 | P159 | Al5 -
Bank 3* /0 (CS) 1 P31 | P160 | BI3 0
Veeo 2 P53 P130 | Veco - I/0 (WRITE) 1 P30 P161 C13 3
Bank 2* e 1 - - c12 6
GND - P52 | P131 | GND* - e 1 P29 | P162 | Al4 9
I/0, IRDY) 2 P51 P132 H16 515 /o 1 i _ D12 12
e 2 - P133 | H14 518 T n - o163 | BL s
110 2 P50 | P134 | H15 521 GND - - - GND* -
Vo 2 - - J13 524 10, Ver 1 P28 | P164 | Cl1 18
/0 (D3) 2 P49 | P135 | G16 | 527 T n - STRENE 1
/O, Vier 2 Pag | P136 | H13 530 o 1 - - D11 o4
GND - - P137 | GND* - 110 1 - P166 | Al2 27
o 2 - P138 | Gl4 533 e 1 P27 P167 E11 30
Vo 2 - P139 | GI5 | 536 e 1 P26 | P168 | BIl 33
110 2 - P140 | G12 | 539 GND - 525 | Ples | GND* -
110 2 - - F16 542 Veco n - PI70 | Voo -
110 2 P47 | P14l | G13 | 545 Bank 1*
/0 (D2) 2 Pa6 | Pl142 | F15 548 Vet - P24 | P171 | Vet | -
Vet - - P143 | Veont* | - e 1 P23 | P172 | A1l 36
Veeo 2 - P144 | Veco ) e 1 P22 | P173 | c10 39
Bank 2* e 1 - P174 | B10 45
GND - P45 | P145 | GND* - o 1 - 5175 | pio 18
/0 (D1) 2 P44 | P146 | E16 551 T n - c176 | ALo =
110 2 P43 | P147 | Fl4 554 GND - - 5177 | GND* -
110 2 Pa2 | P148 | D16 557 /O, Vs 1 521 | pi7s 59 4
o 2 - - F12 560 110 1 - P179 | E10 57
110 2 - P149 | EI5 563 o 1 - - 2o ~
/O, Vier 2 P4l | P150 | F13 566 T 1 520 | P80 5o 03
GND - - - GND* - e 1 P19 | P18l A8 66
o 2 - P151 | FEI4 569 I, GCK2 1 P18 | P182 co 72
Vo 2 - - Cis | 572 GND - P17 | P183 | GND* ;
110 2 P40 | P152 | E13 575 Veeo n Pl6 | P184 | Vee -
110 2 - - B16 578 Bank 1*
/0 (DIN, DO) 2 P39 | P153 | D14 | 581 Veco 0 P16 | P184 | Veeo -
/0 (DOUT, 2 P38 | P154 | C15 584 Bank 0
BUSY) I, GCK3 0 P15 | P185 B8 73
CCLK 2 P37 | P155 | D15 587 Vet - P14 | P186 | Veent® | -
Veeo P36 | P156 | Veco ) e 0 P13 | P187 A7 80
Bank 2*
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Spartan-ll FPGA Family: Pinout Tables

XC2S150 Device Pinouts (Continued)

XC2S150 Device Pinouts (Continued)

XC2S150 Pad Name XC2S150 Pad Name
Bndry Bndry
Function Bank | PQ208 | FG256 | FG456 | Scan Function Bank | PQ208 | FG256 | FG456 | Scan
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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Spartan-ll FPGA Family: Pinout Tables

XC2S200 Device Pinouts (Continued)

XC2S200 Device Pinouts (Continued)

XC2S200 Pad Name Bndry XC2S200 Pad Name Bndry
Function Bank | PQ208 | FG256 | FG456 | Scan Function Bank | PQ208 | FG256 | FG456 | Scan
I, GCKO 4 P80 N8 W12 | 636 110 4 - - W17 | 739
110 4 P81 N9 U2 | 640 10, Vrer 4 P100 | R13 | AB20 | 742
110 4 - - V12 | 646 GND ) ) GND* | GND* -
110 4 P82 R9 Y12 | 649 110 4 - P12 | AAl9 | 745
110 4 - N10 | AAL2 | 652 e 4 - - vi7 | 748
110 4 - - W13 | 655 e 4 - - Y18 | 751
110 4 P83 T9 AB13 | 661 e 4 P101 | P13 | AA20 | 757
/O, Vrer 4 P84 P9 AA13 | 664 110 4 P102 | T14 | W18 | 760
Veeo 4 - Veco | Veco - GND ) P103 | GND* | GND* -
Bank 4* | Bank 4* DONE 3 P104 | R14 Y19 | 763
GND - P85 | GND* | GND* - Veeo P105 | Veco | Veeg -
110 4 P86 M10 Y13 | 667 Bank 4* | Bank 4*
110 4 P87 R10 Vi3 | 670 Veeo 3 P105 | Veco | Veco -
110 4 - - AB14 | 673 Bank 3* | Bank 3*
o 2 - - wiz | e76 PROGRAM - P106 | P15 | W20 | 766
o 2 - 510 | Aapiz | 679 /0 (INIT) 3 P107 | NI15 vie | 767
GND - - oND | GNDF - /0 (D7) 3 P108 | N14 Y21 | 770
o 2 - - viza | esz e 3 - - v20 | 776
o 2 - - via | ess e 3 - - AA22 | 779
o 2 - - Wwis | ess e 3 - T15 | w21 | 782
110 4 P89 T1I0 | AB15 | 691 GND - - GND* | GND* -
o 2 590 ci | pals | eoa 10, Vrer 3 P109 | M13 u20 | 785
VeeinT - P91 | Veownt* | Veont* | - Vo 3 - - uis 788
Veoo 2 P92 | Veco | Veeo - e 3 - - V21 | 794
Bank 4* | Bank 4* GND - - GND* | GND* -
GND - P93 | GND* | GND* - 110 3 - R16 T18 | 797
110 4 P94 M11 Y15 | 697 110 3 P110 | M14 | W22 | 800
/O, Vrer 4 P95 Ti1 | AB16 | 700 GND - - GND* | GND* -
110 4 - - AB17 | 706 Veeo 3 - Veco | Veco -
110 4 P96 N11 vis | 709 Bank 3* | Bank 3*
GND - - N> | GND - 110, Vrer 3 P111 | L14 u21 | 803
o 2 - Ri vie | 75 e 3 P112 | M15 T20 | 806
110 4 - - AAL7 | 715 Vo 3 - - T19 | 809
IIo 4 - - wie | 718 o 3 - - V22 | 812
e 4 P97 P11 | AB18 | 721 Vo 3 - L12 T21 | 815
/O, Vier 4 P98 T12 | AB19 | 724 GND - - GND* | GND* -
Veoo 2 - Veeo | Veeo - e 3 P113 | P16 R18 | 818
Bank 4* | Bank 4* e 3 - - u22 | 821
GND - - GND* | GND* - 10, Vrer 3 P114 | L13 R19 | 827
110 4 P99 T13 Y17 | 727 /0 (D6) 3 P115 | N16 T22 | 830
110 4 - N12 V16 | 730 GND - P116 | GND* | GND* -
110 4 - - AA18 | 733
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