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Understanding Embedded - FPGAs (Field
Programmable Gate Array)

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

Applications of Embedded - FPGAs

The versatility of Embedded - FPGAs makes them
indispensable in numerous fields. In telecommunications,
FPGAs are used for high-speed data processing and
network infrastructure. In the automotive industry, they
support advanced driver-assistance systems (ADAS) and
infotainment solutions. Consumer electronics benefit from
FPGAs in devices requiring high performance and
adaptability, such as smart TVs and gaming consoles.
Industrial automation relies on FPGAs for real-time control
and processing in machinery and robotics. Additionally,
FPGAs play a crucial role in aerospace and defense, where
their reliability and ability to handle complex algorithms
are essential.

Common Subcategories of Embedded -
FPGAs

Within the realm of Embedded - FPGAs, several
subcategories address different needs and applications.
General-purpose FPGAs are the most widely used, offering
a balance of performance and flexibility for a broad range
of applications. High-performance FPGAs are designed for
applications requiring exceptional speed and
computational power, such as data centers and high-
frequency trading systems. Low-power FPGAs cater to
battery-operated and portable devices where energy
efficiency is paramount. Lastly, automotive-grade FPGAs
meet the stringent standards of the automotive industry,
ensuring reliability and performance in vehicle systems.

Types of Embedded - FPGAs

Embedded - FPGAs can be classified into several types
based on their architecture and specific capabilities. SRAM-
based FPGAs are prevalent due to their high speed and
ability to support complex designs, making them suitable
for performance-critical applications. Flash-based FPGAs
offer non-volatile storage, retaining their configuration
without power and enabling faster start-up times. Antifuse-
based FPGAs provide a permanent, one-time
programmable solution, ensuring robust security and
reliability for critical systems. Each type of FPGA brings
distinct advantages, making the choice dependent on the
specific needs of the application.
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. Clock Input 

Each flip-flop can be triggered on either the rising or falling
clock edge. The CLB clock line is shared by both flip-flops.
However, the clock is individually invertible for each flip-flop
(see CK path in Figure 3). Any inverter placed on the clock
line in the design is automatically absorbed into the CLB. 

Clock Enable 

The clock enable line (EC) is active High. The EC line is
shared by both flip-flops in a CLB. If either one is left discon-
nected, the clock enable for that flip-flop defaults to the
active state. EC is not invertible within the CLB. The clock
enable is synchronous to the clock and must satisfy the
setup and hold timing specified for the device.

Set/Reset

The set/reset line (SR) is an asynchronous active High con-
trol of the flip-flop. SR can be configured as either set or
reset at each flip-flop. This configuration option determines
the state in which each flip-flop becomes operational after
configuration. It also determines the effect of a GSR pulse
during normal operation, and the effect of a pulse on the SR
line of the CLB. The SR line is shared by both flip-flops. If
SR is not specified for a flip-flop the set/reset for that flip-flop
defaults to the inactive state. SR is not invertible within the
CLB.

CLB Signal Flow Control
In addition to the H-LUT input control multiplexers (shown in
box "A" of Figure 2, page 4) there are signal flow control
multiplexers (shown in box "B" of Figure 2) which select the
signals which drive the flip-flop inputs and the combinatorial
CLB outputs (X and Y).

Each flip-flop input is driven from a 4:1 multiplexer which
selects among the three LUT outputs and DIN as the data
source.

Each combinatorial output is driven from a 2:1 multiplexer
which selects between two of the LUT outputs. The X output
can be driven from the F-LUT or H-LUT, the Y output from
G-LUT or H-LUT.

Control Signals 

There are four signal control multiplexers on the input of the
CLB. These multiplexers allow the internal CLB control sig-
nals (H1, DIN, SR, and EC in Figure 2 and Figure 4) to be
driven from any of the four general control inputs (C1-C4 in
Figure 4) into the CLB. Any of these inputs can drive any of
the four internal control signals. 

Table  2:  CLB Storage Element Functionality

 Mode CK  EC SR D  Q

Power-Up or 
GSR

X X X X SR

Flip-Flop
Operation

X X 1 X SR

1* 0* D D

0 X 0* X Q

Latch 
Operation 
(Spartan-XL)

1 1* 0* X Q

0 1* 0* D D

Both X 0 0* X Q

Legend:

X Don’t care

Rising edge (clock not inverted). 

SR Set or Reset value. Reset is default.

0* Input is Low or unconnected (default 
value)

1* Input is High or unconnected (default 
value)

Figure 3:  CLB Flip-Flop Functional Block Diagram
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Figure 20 is a diagram of the Spartan/XL FPGA 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.

Spartan/XL devices can also be configured through the
boundary scan logic. See Configuration Through the
Boundary Scan Pins, page 37.

Data Registers
The primary data register is the boundary scan register. For
each IOB pin in the FPGA, bonded or not, it includes three
bits for In, Out and 3-state Control. Non-IOB pins have
appropriate partial bit population for In or Out only. PRO-
GRAM, CCLK and DONE are not included in the boundary
scan register. Each EXTEST CAPTURE-DR state captures
all In, Out, and 3-state pins.  

The data register also includes the following non-pin bits:
TDO.T, and TDO.O, which are always bits 0 and 1 of the
data register, respectively, and BSCANT.UPD, which is
always the last bit of the data register. These three bound-
ary scan bits are special-purpose Xilinx test signals.    

The other standard data register is the single flip-flop
BYPASS register. It synchronizes data being passed
through the FPGA to the next downstream boundary scan
device.

The FPGA provides two additional data registers that can
be specified using the BSCAN macro. The FPGA provides
two user pins (BSCAN.SEL1 and BSCAN.SEL2) which are
the decodes of two user instructions. For these instructions,
two corresponding pins (BSCAN.TDO1 and BSCAN.TDO2)
allow user scan data to be shifted out on TDO. The data
register clock (BSCAN.DRCK) is available for control of test
logic which the user may wish to implement with CLBs. The
NAND of TCK and RUN-TEST-IDLE is also provided
(BSCAN.IDLE).

Instruction Set
The Spartan/XL FPGA boundary scan instruction set also
includes instructions to configure the device and read back
the configuration data. The instruction set is coded as
shown in Table 12.
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figuration are shown in Table 14 and Table 15.

Table  14:  Pin Functions During Configuration 
(Spartan Family Only)

Configuration Mode (MODE Pin)

User 
Operation

Slave Serial
(High)

Master Serial 
(Low)

MODE (I) MODE (I) MODE

HDC (High) HDC (High) I/O

LDC (Low) LDC (Low) I/O

INIT INIT I/O

DONE DONE DONE

PROGRAM (I) PROGRAM (I) PROGRAM

CCLK (I) CCLK (O) CCLK (I)

DIN (I) DIN (I) I/O

DOUT DOUT SGCK4-I/O

TDI TDI TDI-I/O

TCK TCK TCK-I/O

TMS TMS TMS-I/O

TDO TDO TDO-(O)

ALL OTHERS

Notes: 
1. A shaded table cell represents the internal pull-up used 

before and during configuration.
2. (I) represents an input; (O) represents an output.
3. INIT is an open-drain output during configuration.

Table  15:  Pin Functions During Configuration 
(Spartan-XL Family Only)

CONFIGURATION MODE <M1:M0>

User 
Operation

Slave 
Serial 
[1:1]

Master 
Serial 
[1:0]

Express 
[0:X]

M1 (High) (I) M1 (High) (I) M1(Low) (I) M1

M0 (High) (I) M0 (Low) (I) M0 (I) M0

HDC (High) HDC (High) HDC (High) I/O

LDC (Low) LDC (Low) LDC (Low) I/O

INIT INIT INIT I/O

DONE DONE DONE DONE

PROGRAM 
(I)

PROGRAM 
(I)

PROGRAM 
(I)

PROGRAM

CCLK (I) CCLK (O) CCLK (I) CCLK (I)

DATA 7 (I) I/O

DATA 6 (I) I/O

DATA 5 (I) I/O

DATA 4 (I) I/O

DATA 3 (I) I/O

DATA 2 (I) I/O

DATA 1 (I) I/O

DIN (I) DIN (I) DATA 0 (I) I/O

DOUT DOUT DOUT GCK6-I/O

TDI TDI TDI TDI-I/O

TCK TCK TCK TCK-I/O

TMS TMS TMS TMS-I/O

TDO TDO TDO TDO-(O)

CS1 I/O

ALL 
OTHERS

Notes: 
1. A shaded table cell represents the internal pull-up used 

before and during configuration.
2. (I) represents an input; (O) represents an output.
3. INIT is an open-drain output during configuration.
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Setting CCLK Frequency
In Master mode, CCLK can be generated in either of two
frequencies. In the default slow mode, the frequency ranges
from 0.5 MHz to 1.25 MHz for Spartan/XL devices. In fast
CCLK mode, the frequency ranges from 4 MHz to 10 MHz
for Spartan/XL devices. The frequency is changed to fast by
an option when running the bitstream generation software. 

Data Stream Format 
The data stream ("bitstream") format is identical for both
serial configuration modes, but different for the Spartan-XL
family Express mode. In Express mode, the device
becomes active when DONE goes High, therefore no length
count is required. Additionally, CRC error checking is not
supported in Express mode. The data stream format is
shown in Table 16. Bit-serial data is read from left to right.

Express mode data is shown with D0 at the left and D7 at
the right.

The configuration data stream begins with a string of eight
ones, a preamble code, followed by a 24-bit length count
and a separator field of ones (or 24 fill bits, in Spartan-XL
family Express mode). This header is followed by the actual
configuration data in frames. The length and number of
frames depends on the device type (see Table 17).   Each
frame begins with a start field and ends with an error check.
In serial modes, a postamble code is required to signal the
end of data for a single device. In all cases, additional
start-up bytes of data are required to provide four clocks for
the startup sequence at the end of configuration. Long daisy
chains require additional startup bytes to shift the last data
through the chain. All start-up bytes are "don’t cares".

Figure 28:  Express Mode Programming Switching Characteristics
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0

CCLK

FPGA Filled

INIT

TDC

TCD

TIC

D0-D7

DOUT

BYTE
1

BYTE
6

Header Received

Symbol Description Min Max Units

TIC 

CCLK

INIT (High) setup time 5 - μs

TDC D0-D7 setup time 20 - ns

TCD D0-D7 hold time 0 - ns

TCCH CCLK High time 45 - ns

TCCL CCLK Low time 45 - ns

FCC CCLK Frequency - 10 MHz

Notes: 
1. If not driven by the preceding DOUT, CS1 must remain High until the 

device is fully configured.
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Legend: 

A selection of CRC or non-CRC error checking is allowed by
the bitstream generation software. The Spartan-XL family
Express mode only supports non-CRC error checking. The
non-CRC error checking tests for a designated
end-of-frame field for each frame. For CRC error checking,
the software calculates a running CRC and inserts a unique
four-bit partial check at the end of each frame. The 11-bit
CRC check of the last frame of an FPGA includes the last
seven data bits.

Detection of an error results in the suspension of data load-
ing before DONE goes High, and the pulling down of the
INIT pin. In Master serial mode, CCLK continues to operate
externally. The user must detect INIT and initialize a new
configuration by pulsing the PROGRAM pin Low or cycling
VCC.

Cyclic Redundancy Check (CRC) for Configura-
tion and Readback
The Cyclic Redundancy Check is a method of error detec-
tion in data transmission applications. Generally, the trans-
mitting system performs a calculation on the serial
bitstream. The result of this calculation is tagged onto the
data stream as additional check bits. The receiving system
performs an identical calculation on the bitstream and com-
pares the result with the received checksum.

Each data frame of the configuration bitstream has four
error bits at the end, as shown in Table 16. If a frame data
error is detected during the loading of the FPGA, the config-
uration process with a potentially corrupted bitstream is ter-
minated. The FPGA pulls the INIT pin Low and goes into a
Wait state.

Table  16:  Spartan/XL Data Stream Formats 

Data Type
Serial Modes 

(D0...)

Express Mode
(D0-D7)

(Spartan-XL only)

Fill Byte 11111111b FFFFh

Preamble Code 0010b 11110010b

Length Count COUNT[23:0] COUNT[23:0](1)

Fill Bits 1111b -

Field Check 
Code

- 11010010b

Start Field 0b 11111110b(2)

Data Frame DATA[n–1:0] DATA[n–1:0]

CRC or Constant 
Field Check

xxxx (CRC)
or 0110b

11010010b

Extend Write 
Cycle

- FFD2FFFFFFh

Postamble 01111111b -

Start-Up Bytes(3) FFh FFFFFFFFFFFFFFh

Unshaded Once per bitstream

Light Once per data frame

Dark Once per device

Notes: 
1. Not used by configuration logic.
2. 11111111b for XCS40XL only.
3. Development system may add more start-up bytes.
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Configuration 

The 0010 preamble code indicates that the following 24 bits
represent the length count for serial modes. The length
count is the total number of configuration clocks needed to
load the complete configuration data. (Four additional con-
figuration clocks are required to complete the configuration
process, as discussed below.) After the preamble and the
length count have been passed through to any device in the
daisy chain, its DOUT is held High to prevent frame start
bits from reaching any daisy-chained devices. In Spar-
tan-XL family Express mode, the length count bits are
ignored, and DOUT is held Low, to disable the next device in
the pseudo daisy chain.

A specific configuration bit, early in the first frame of a mas-
ter device, controls the configuration-clock rate and can
increase it by a factor of eight. Therefore, if a fast configura-
tion clock is selected by the bitstream, the slower clock rate
is used until this configuration bit is detected.

Each frame has a start field followed by the frame-configu-
ration data bits and a frame error field. If a frame data error
is detected, the FPGA halts loading, and signals the error by
pulling the open-drain INIT pin Low. After all configuration
frames have been loaded into an FPGA using a serial
mode, DOUT again follows the input data so that the
remaining data is passed on to the next device. In
Spartan-XL family Express mode, when the first device is
fully programmed, DOUT goes High to enable the next
device in the chain.

Delaying Configuration After Power-Up 
There are two methods of delaying configuration after
power-up: put a logic Low on the PROGRAM input, or pull
the bidirectional INIT pin Low, using an open-collector
(open-drain) driver. (See Figure 30.) 

A Low on the PROGRAM input is the more radical
approach, and is recommended when the power-supply rise
time is excessive or poorly defined. As long as PROGRAM
is Low, the FPGA keeps clearing its configuration memory.
When PROGRAM goes High, the configuration memory is
cleared one more time, followed by the beginning of config-
uration, provided the INIT input is not externally held Low.
Note that a Low on the PROGRAM input automatically
forces a Low on the INIT output. The Spartan/XL FPGA
PROGRAM pin has a permanent weak pull-up.

Avoid holding PROGRAM Low for more than 500 μs. The
500 μs maximum limit is only a recommendation, not a
requirement. The only effect of holding PROGRAM Low for
more than 500 μs is an increase in current, measured at
about 40 mA in the XCS40XL. This increased current can-
not damage the device. This applies only during reconfigu-
ration, not during power-up. The INIT pin can also be held
Low to delay reconfiguration, and the same characteristics
apply as for the PROGRAM pin.

Using an open-collector or open-drain driver to hold INIT
Low before the beginning of configuration causes the FPGA

Figure 30:  Power-up Configuration Sequence
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to wait after completing the configuration memory clear
operation. When INIT is no longer held Low externally, the
device determines its configuration mode by capturing the
state of the Mode pins, and is ready to start the configura-
tion process. A master device waits up to an additional
300 μs to make sure that any slaves in the optional daisy
chain have seen that INIT is High.

For more details on Configuration, refer to the Xilinx Appli-
cation Note "FPGA Configuration Guidelines" (XAPP090).

Start-Up
Start-up is the transition from the configuration process to
the intended user operation. This transition involves a
change from one clock source to another, and a change
from interfacing parallel or serial configuration data where
most outputs are 3-stated, to normal operation with I/O pins
active in the user system. Start-up must make sure that the
user logic ‘wakes up’ gracefully, that the outputs become
active without causing contention with the configuration sig-
nals, and that the internal flip-flops are released from the
Global Set/Reset (GSR) at the right time.

Start-Up Initiation

Two conditions have to be met in order for the start-up
sequence to begin:

• The chip's internal memory must be full, and
• The configuration length count must be met, exactly.

In all configuration modes except Express mode, Spar-
tan/XL devices read the expected length count from the bit-
stream and store it in an internal register. The length count
varies according to the number of devices and the composi-
tion of the daisy chain. Each device also counts the number
of CCLKs during configuration.

In Express mode, there is no length count. The start-up
sequence for each device begins when the device has
received its quota of configuration data. Wiring the DONE
pins of several devices together delays start-up of all
devices until all are fully configured.

Start-Up Events

The device can be programmed to control three start-up
events.

• The release of the open-drain DONE output
• The termination of the Global Three-State and the 

change of configuration-related pins to the user 
function, activating all IOBs.

• The termination of the Global Set/Reset initialization of 
all CLB and IOB storage elements.

Figure 31 describes start-up timing in detail. The three
events — DONE going High, the internal GSR being
de-activated, and the user I/O going active — can all occur
in any arbitrary sequence. This relative timing is selected by
options in the bitstream generation software. Heavy lines in
Figure 31 show the default timing. The thin lines indicate all
other possible timing options. The start-up logic must be
clocked until the "F" (Finished) state is reached.

The default option, and the most practical one, is for DONE
to go High first, disconnecting the configuration data source
and avoiding any contention when the I/Os become active
one clock later. GSR is then released another clock period
later to make sure that user operation starts from stable
internal conditions. This is the most common sequence,
shown with heavy lines in Figure 31, but the designer can
modify it to meet particular requirements.

Start-Up Clock

Normally, the start-up sequence is controlled by the internal
device oscillator (CCLK), which is asynchronous to the sys-
tem clock. As a configuration option, they can be triggered
by an on-chip user net called UCLK. This user net can be
accessed by placing the STARTUP library symbol, and the
start-up modes are known as UCLK_NOSYNC or
UCLK_SYNC. This allows the device to wake up in synchro-
nism with the user system.

DONE Pin

Note that DONE is an open-drain output and does not go
High unless an internal pull-up is activated or an external
pull-up is attached. The internal pull-up is activated as the
default by the bitstream generation software.

The DONE pin can also be wire-ANDed with DONE pins of
other FPGAs or with other external signals, and can then be
used as input to the start-up control logic. This is called
“Start-up Timing Synchronous to Done In” and is selected
by either CCLK_SYNC or UCLK_SYNC. When DONE is not
used as an input, the operation is called “Start-up Timing
Not Synchronous to DONE In,” and is selected by either
CCLK_NOSYNC or UCLK_NOSYNC. Express mode con-
figuration always uses either CCLK_SYNC or UCLK_SYNC
timing, while the other configuration modes can use any of
the four timing sequences. 

When the UCLK_SYNC option is enabled, the user can
externally hold the open-drain DONE output Low, and thus
stall all further progress in the start-up sequence until
DONE is released and has gone High. This option can be
used to force synchronization of several FPGAs to a com-
mon user clock, or to guarantee that all devices are suc-
cessfully configured before any I/Os go active.
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Configuration Switching Characteristics

Master Mode

Slave Mode

DS060_33_080400

TPOR

VCC

PROGRAM

Mode Pins
(Required)

CCLK Output or Input

DONE Response

RE-PROGRAM

I/O

INIT

TPI

TCCLKTICCK

>300 ns

<300 ns

<300 ns

Symbol Description Min Max Units

TPOR Power-on reset 40 130 ms

TPI Program Latency 30 200 μs per CLB column

TICCK CCLK (output) delay 40 250 μs

TCCLK CCLK (output) period, slow 640 2000 ns

TCCLK CCLK (output) period, fast 100 250 ns

Symbol Description Min Max Units

TPOR Power-on reset 10 33 ms

TPI Program latency 30 200 μs per CLB column

TICCK CCLK (input) delay (required) 4 - μs

TCCLK CCLK (input) period (required) 80 - ns
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Spartan Family Pin-to-Pin Output Parameter Guidelines
All devices are 100% functionally tested. Pin-to-pin timing
parameters are derived from measuring external and inter-
nal test patterns and are guaranteed over worst-case oper-
ating conditions (supply voltage and junction temperature).
Listed below are representative values for typical pin loca-
tions and normal clock loading. For more specific, more pre-

cise, and worst-case guaranteed data, reflecting the actual
routing structure, use the values provided by the static tim-
ing analyzer (TRCE in the Xilinx Development System) and
back-annotated to the simulation netlist. These path delays,
provided as a guideline, have been extracted from the static
timing analyzer report.

Spartan Family Output Flip-Flop, Clock-to-Out 

Symbol

 

Description Device

Speed Grade

Units

-4 -3

Max Max
Global Primary Clock to TTL Output using OFF

TICKOF Fast XCS05 5.3 8.7 ns

XCS10 5.7 9.1 ns

XCS20 6.1 9.3 ns

XCS30 6.5 9.4 ns

XCS40 6.8 10.2 ns

TICKO Slew-rate limited XCS05 9.0 11.5 ns

XCS10 9.4 12.0 ns

XCS20 9.8 12.2 ns

XCS30 10.2 12.8 ns

XCS40 10.5 12.8 ns

Global Secondary Clock to TTL Output using OFF

TICKSOF Fast XCS05 5.8 9.2 ns

XCS10 6.2 9.6 ns

XCS20 6.6 9.8 ns

XCS30 7.0 9.9 ns

XCS40 7.3 10.7 ns

TICKSO Slew-rate limited XCS05 9.5 12.0 ns

XCS10 9.9 12.5 ns

XCS20 10.3 12.7 ns

XCS30 10.7 13.2 ns

XCS40 11.0 14.3 ns

Delay Adder for CMOS Outputs Option

TCMOSOF Fast All devices 0.8 1.0 ns

TCMOSO Slew-rate limited All devices 1.5 2.0 ns

Notes: 
1. Listed above are representative values where one global clock input drives one vertical clock line in each accessible column,and 

where all accessible IOB and CLB flip-flops are clocked by the global clock net. 
2. Output timing is measured at ~50% VCC threshold with 50 pF external capacitive load. For different loads, see Figure 34. 
3. OFF = Output Flip-Flop
DS060 (v2.0) March 1, 2013 www.xilinx.com 47
Product Specification

http://www.xilinx.com


Spartan and Spartan-XL FPGA Families Data Sheet
R

Product Obsolete/Under Obsolescence
Capacitive Load Factor

Figure 34 shows the relationship between I/O output delay
and load capacitance. It allows a user to adjust the specified
output delay if the load capacitance is different than 50 pF.
For example, if the actual load capacitance is 120 pF, add
2.5 ns to the specified delay. If the load capacitance is 20
pF, subtract 0.8 ns from the specified output delay.
Figure 34 is usable over the specified operating conditions
of voltage and temperature and is independent of the output
slew rate control.

Figure 34:  Delay Factor at Various Capacitive Loads
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Spartan Family Pin-to-Pin Input Parameter Guidelines
All devices are 100% functionally tested. Pin-to-pin timing
parameters are derived from measuring external and inter-
nal test patterns and are guaranteed over worst-case oper-

ating conditions (supply voltage and junction temperature).
Listed below are representative values for typical pin loca-
tions and normal clock loading. 

Spartan Family Primary and Secondary Setup and Hold

Symbol Description Device

Speed Grade

Units

-4 -3

Min Min
Input Setup/Hold Times Using Primary Clock and IFF

TPSUF/TPHF No Delay XCS05 1.2 / 1.7 1.8 / 2.5 ns

XCS10 1.0 / 2.3 1.5 / 3.4 ns

XCS20 0.8 / 2.7 1.2 / 4.0 ns

XCS30 0.6 / 3.0 0.9 / 4.5 ns

XCS40 0.4 / 3.5 0.6 / 5.2 ns

TPSU/TPH With Delay XCS05 4.3 / 0.0 6.0 / 0.0 ns

XCS10 4.3 / 0.0 6.0 / 0.0 ns

XCS20 4.3 / 0.0 6.0 / 0.0 ns

XCS30 4.3 / 0.0 6.0 / 0.0 ns

XCS40 5.3 / 0.0 6.8 / 0.0 ns

Input Setup/Hold Times Using Secondary Clock and IFF

TSSUF/TSHF No Delay XCS05 0.9 / 2.2 1.5 / 3.0 ns

XCS10 0.7 / 2.8 1.2 / 3.9 ns

XCS20 0.5 / 3.2 0.9 / 4.5 ns

XCS30 0.3 / 3.5 0.6 / 5.0 ns

XCS40 0.1 / 4.0 0.3 / 5.7 ns

TSSU/TSH With Delay XCS05 4.0 / 0.0 5.7 / 0.0 ns

XCS10 4.0 / 0.0 5.7 / 0.0 ns

XCS20 4.0 / 0.5 5.7 / 0.5 ns

XCS30 4.0 / 0.5 5.7 / 0.5 ns

XCS40 5.0 / 0.0 6.5 / 0.0 ns

Notes: 
1. Setup time is measured with the fastest route and the lightest load. Hold time is measured using the furthest distance and a 

reference load of one clock pin per IOB/CLB.
2. IFF = Input Flip-flop or Latch
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Spartan Family IOB Input Switching Characteristic Guidelines
All devices are 100% functionally tested. Internal timing
parameters are derived from measuring internal test pat-
terns. Listed below are representative values. For more
specific, more precise, and worst-case guaranteed data,
use the values reported by the static timing analyzer (TRCE

in the Xilinx Development System) and back-annotated to
the simulation netlist. These path delays, provided as a
guideline, have been extracted from the static timing ana-
lyzer report. All timing parameters assume worst-case oper-
ating conditions (supply voltage and junction temperature).

Symbol Description Device

Speed Grade

Units

-4 -3

Min Max Min Max

Setup Times - TTL Inputs(1)

TECIK Clock Enable (EC) to Clock (IK), no delay All devices 1.6 - 2.1 - ns

TPICK Pad to Clock (IK), no delay All devices 1.5 - 2.0 - ns

Hold Times

TIKEC Clock Enable (EC) to Clock (IK), no delay All devices 0.0 - 0.9 - ns

All Other Hold Times All devices 0.0 - 0.0 - ns

Propagation Delays - TTL Inputs(1)

TPID Pad to I1, I2 All devices - 1.5 - 2.0 ns

TPLI Pad to I1, I2 via transparent input latch, no delay All devices - 2.8 - 3.6 ns

TIKRI Clock (IK) to I1, I2 (flip-flop) All devices - 2.7 - 2.8 ns

TIKLI Clock (IK) to I1, I2 (latch enable, active Low) All devices - 3.2 - 3.9 ns

Delay Adder for Input with Delay Option

TDelay TECIKD = TECIK + TDelay

TPICKD = TPICK + TDelay

TPDLI = TPLI + TDelay

XCS05 3.6 - 4.0 - ns

XCS10 3.7 - 4.1 - ns

XCS20 3.8 - 4.2 - ns

XCS30 4.5 - 5.0 - ns

XCS40 5.5 - 5.5 - ns

Global Set/Reset

TMRW Minimum GSR pulse width All devices 11.5 - 13.5 - ns

TRRI Delay from GSR input to any Q XCS05 - 9.0 - 11.3 ns

XCS10 - 9.5 - 11.9 ns

XCS20 - 10.0 - 12.5 ns

XCS30 - 10.5 - 13.1 ns

XCS40 - 11.0 - 13.8 ns

Notes: 
1. Delay adder for CMOS Inputs option: for -3 speed grade, add 0.4 ns; for -4 speed grade, add 0.2 ns.
2. Input pad setup and hold times are specified with respect to the internal clock (IK). For setup and hold times with respect to the clock 

input, see the pin-to-pin parameters in the Pin-to-Pin Input Parameters table.
3. Voltage levels of unused pads, bonded or unbonded, must be valid logic levels. Each can be configured with the internal pull-up 

(default) or pull-down resistor, or configured as a driven output, or can be driven from an external source.
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Spartan-XL Family CLB RAM Synchronous (Edge-Triggered) Write Operation Guidelines (cont.)
All devices are 100% functionally tested. Internal timing
parameters are derived from measuring internal test pat-
terns. Listed below are representative values. For more
specific, more precise, and worst-case guaranteed data,
use the values reported by the static timing analyzer (TRCE

in the Xilinx Development System) and back-annotated to
the simulation netlist. All timing parameters assume
worst-case operating conditions (supply voltage and junc-
tion temperature). Values apply to all Spartan-XL devices
and are expressed in nanoseconds unless otherwise noted.

Spartan-XL Family CLB RAM Synchronous (Edge-Triggered) Write Timing

Symbol Dual Port RAM Size

-5 -4

UnitsMin Max Min Max

Write Operation(1)

TWCDS  Address write cycle time (clock K period) 16x1 7.7 - 8.4 - ns

TWPDS Clock K pulse width (active edge) 16x1 3.1 - 3.6 - ns

TASDS Address setup time before clock K 16x1 1.3 - 1.5 - ns

TDSDS DIN setup time before clock K 16x1 1.7 - 2.0 - ns

TWSDS WE setup time before clock K 16x1 1.4 - 1.6 - ns

All hold times after clock K 16x1 0 - 0 - ns

TWODS Data valid after clock K 16x1 - 5.2 - 6.1 ns

Notes: 
1. Read Operation timing for 16 x 1 dual-port RAM option is identical to 16 x 2 single-port RAM timing

Single Port Dual Port

WCLK (K)

WE

ADDRESS

DATA IN

DATA OUT OLD NEW

TDSS TDHS

TASS TAHS

TWSS

TWPS

TWHS TWSDS TWHDS

TWOS

TILOTILO

DS060_34_011300

WCLK (K)

WE

ADDRESS

DATA IN

DATA OUT OLD NEW

TDSDS TDHDS

TASDS TAHDS

TWPDS

TWODS

TILOTILO
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Spartan-XL Family IOB Output Switching Characteristic Guidelines
All devices are 100% functionally tested. Internal timing
parameters are derived from measuring internal test pat-
terns. Listed below are representative values. For more
specific, more precise, and worst-case guaranteed data,
use the values reported by the static timing analyzer (TRCE
in the Xilinx Development System) and back-annotated to

the simulation netlist. These path delays, provided as a
guideline, have been extracted from the static timing ana-
lyzer report. All timing parameters assume worst-case oper-
ating conditions (supply voltage and junction temperature).
Values are expressed in nanoseconds unless otherwise
noted.  

Symbol Description Device

Speed Grade

Units

-5 -4

Min Max Min Max
Propagation Delays

TOKPOF Clock (OK) to Pad, fast All devices - 3.2 - 3.7 ns

TOPF Output (O) to Pad, fast All devices - 2.5 - 2.9 ns

TTSHZ 3-state to Pad High-Z (slew-rate independent) All devices - 2.8 - 3.3 ns

TTSONF 3-state to Pad active and valid, fast All devices - 2.6 - 3.0 ns

TOFPF Output (O) to Pad via Output MUX, fast All devices - 3.7 - 4.4 ns

TOKFPF Select (OK) to Pad via Output MUX, fast All devices - 3.3 - 3.9 ns

TSLOW For Output SLOW option add All devices - 1.5 - 1.7 ns

Setup and Hold Times

TOOK Output (O) to clock (OK) setup time All devices 0.5 - 0.5 - ns

TOKO Output (O) to clock (OK) hold time All devices 0.0 - 0.0 - ns

TECOK Clock Enable (EC) to clock (OK) setup time All devices 0.0 - 0.0 - ns

TOKEC Clock Enable (EC) to clock (OK) hold time All devices 0.1 - 0.2 - ns

Global Set/Reset

TMRW Minimum GSR pulse width All devices 10.5 - 11.5 - ns

TRPO Delay from GSR input to any Pad XCS05XL - 11.9 - 14.0 ns

XCS10XL - 12.4 - 14.5 ns

XCS20XL - 12.9 - 15.0 ns

XCS30XL - 13.9 - 16.0 ns

XCS40XL - 14.9 - 17.0 ns

Notes: 
1. Output timing is measured at ~50% VCC threshold, with 50 pF external capacitive loads including test fixture. Slew-rate limited output 

rise/fall times are approximately two times longer than fast output rise/fall times.
2. Voltage levels of unused pads, bonded or unbonded, must be valid logic levels. Each can be configured with the internal pull-up 

(default) or pull-down resistor, or configured as a driven output, or can be driven from an external source.
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SGCK1 - 
SGCK4 

(Spartan)

Weak 
Pull-up 
(except 
SGCK4 

is DOUT)

I or I/O Four Secondary Global inputs each drive a dedicated internal global net with short 
delay and minimal skew. These internal global nets can also be driven from 
internal logic. If not used to drive a global net, any of these pins is a 
user-programmable I/O pin. 

The SGCK1-SGCK4 pins provide the shortest path to the four Secondary Global 
Buffers. Any input pad symbol connected directly to the input of a BUFGS symbol 
is automatically placed on one of these pins.

GCK1 - 
GCK8 

(Spartan-XL)

Weak 
Pull-up 
(except 
GCK6 is 
DOUT)

I or I/O Eight Global inputs each drive a dedicated internal global net with short delay and 
minimal skew. These internal global nets can also be driven from internal logic. If 
not used to drive a global net, any of these pins is a user-programmable I/O pin. 

The GCK1-GCK8 pins provide the shortest path to the eight Global Low-Skew 
Buffers. Any input pad symbol connected directly to the input of a BUFGLS symbol 
is automatically placed on one of these pins.

CS1 
(Spartan-XL)

I I/O During Express configuration, CS1 is used as a serial-enable signal for 
daisy-chaining.

D0-D7 
(Spartan-XL)

I I/O During Express configuration, these eight input pins receive configuration data. 
After configuration, they are user-programmable I/O pins.

DIN I I/O During Slave Serial or Master Serial configuration, DIN is the serial configuration 
data input receiving data on the rising edge of CCLK. After configuration, DIN is a 
user-programmable I/O pin. 

DOUT O I/O During Slave Serial or Master Serial configuration, DOUT is the serial 
configuration data output that can drive the DIN of daisy-chained slave FPGAs. 
DOUT data changes on the falling edge of CCLK, one-and-a-half CCLK periods 
after it was received at the DIN input.   

In Spartan-XL family Express mode, DOUT is the status output that can drive the 
CS1 of daisy-chained FPGAs, to enable and disable downstream devices.

After configuration, DOUT is a user-programmable I/O pin. 

Unrestricted User-Programmable I/O Pins

I/O Weak 
Pull-up

I/O These pins can be configured to be input and/or output after configuration is 
completed. Before configuration is completed, these pins have an internal 
high-value pull-up resistor network that defines the logic level as High. 

Table  18:  Pin Descriptions (Continued)

Pin Name

I/O 
During 
Config.

I/O After 
Config. Pin Description
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Device-Specific Pinout Tables
Device-specific tables include all packages for each Spar-
tan and Spartan-XL device. They follow the pad locations
around the die, and include boundary scan register loca-
tions.

Some Spartan-XL devices are available in Pb-free package
options. The Pb-free package options have the same pin-
outs as the standard package options.

XCS05 and XCS05XL Device Pinouts
XCS05/XL
Pad Name PC84(4) VQ100

Bndry 
Scan

VCC P2 P89 -
I/O P3 P90 32
I/O P4 P91 35
I/O - P92 38
I/O - P93 41
I/O P5 P94 44
I/O P6 P95 47
I/O P7 P96 50
I/O P8 P97 53
I/O P9 P98 56
I/O, SGCK1(1), GCK8(2) P10 P99 59
VCC P11 P100 -
GND P12 P1 -
I/O, PGCK1(1), GCK1(2) P13 P2 62
I/O P14 P3 65
I/O, TDI P15 P4 68
I/O, TCK P16 P5 71
I/O, TMS P17 P6 74
I/O P18 P7 77
I/O - P8 83
I/O P19 P9 86
I/O P20 P10 89
GND P21 P11 -
VCC P22 P12 -
I/O P23 P13 92
I/O P24 P14 95
I/O - P15 98
I/O P25 P16 104
I/O P26 P17 107
I/O P27 P18 110
I/O - P19 113
I/O P28 P20 116
I/O, SGCK2(1), GCK2(2) P29 P21 119
Not Connected(1), M1(2) P30 P22 122
GND P31 P23 -
MODE(1), M0 (2) P32 P24 125
VCC P33 P25 -

Not Connected(1), 
PWRDWN(2)

P34 P26 126(1)

I/O, PGCK2(1), GCK3 (2) P35 P27 127(3)

I/O (HDC) P36 P28 130(3)

I/O - P29 133(3)

I/O (LDC) P37 P30 136(3)

I/O P38 P31 139(3)

I/O P39 P32 142(3)

I/O - P33 145(3)

I/O - P34 148(3)

I/O P40 P35 151(3)

I/O (INIT) P41 P36 154(3)

VCC P42 P37 -
GND P43 P38 -
I/O P44 P39 157(3)

I/O P45 P40 160(3)

I/O - P41 163(3)

I/O - P42 166(3)

I/O P46 P43 169(3)

I/O P47 P44 172(3)

I/O P48 P45 175(3)

I/O P49 P46 178(3)

I/O P50 P47 181(3)

I/O, SGCK3(1), GCK4(2) P51 P48 184(3)

GND P52 P49 -
DONE P53 P50 -
VCC P54 P51 -
PROGRAM P55 P52 -
I/O (D7(2)) P56 P53 187(3)

I/O, PGCK3(1), GCK5(2) P57 P54 190(3)

I/O (D6(2)) P58 P55 193(3)

I/O - P56 196(3)

I/O (D5(2)) P59 P57 199(3)

I/O P60 P58 202(3)

I/O - P59 205(3)

I/O - P60 208(3)

I/O (D4(2)) P61 P61 211(3)

I/O P62 P62 214(3)

VCC P63 P63 -
GND P64 P64 -
I/O (D3(2)) P65 P65 217(3)

I/O P66 P66 220(3)

I/O - P67 223(3)

I/O (D2(2)) P67 P68 229(3)

I/O P68 P69 232(3)

I/O (D1(2)) P69 P70 235(3)

XCS05 and XCS05XL Device Pinouts 
XCS05/XL
Pad Name PC84(4) VQ100

Bndry 
Scan
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PROGRAM P52 M13 P74 P106 -

I/O (D7(2)) P53 L12 P75 P107 367 (3)

I/O, 
PGCK3(1), 
GCK5(2)

P54 L13 P76 P108 370 (3)

I/O - K10 P77 P109 373 (3)

I/O - K11 P78 P110 376 (3)

I/O (D6(2)) P55 K12 P79 P112 379 (3)

I/O P56 K13 P80 P113 382 (3)

I/O - - - P114 385 (3)

I/O - - - P115 388 (3)

I/O - - - P116 391 (3)

I/O - - - P117 394 (3)

GND - J10 P81 P118 -

I/O - J11 P82 P119 397 (3)

I/O - J12 P83 P120 400 (3)

VCC(2) - - - P121 -

I/O (D5(2)) P57 J13 P84 P122 403 (3)

I/O P58 H10 P85 P123 406 (3)

I/O - - - P124 409 (3)

I/O - - - P125 412 (3)

I/O P59 H11 P86 P126 415 (3)

I/O P60 H12 P87 P127 418 (3)

I/O (D4(2)) P61 H13 P88 P128 421 (3)

I/O P62 G12 P89 P129 424 (3)

VCC P63 G13 P90 P130 -

GND P64 G11 P91 P131 -

I/O (D3(2)) P65 G10 P92 P132 427 (3)

I/O P66 F13 P93 P133 430 (3)

I/O P67 F12 P94 P134 433 (3)

I/O - F11 P95 P135 436 (3)

I/O - - - P136 439 (3)

I/O - - - P137 442 (3)

I/O (D2(2)) P68 F10 P96 P138 445 (3)

I/O P69 E13 P97 P139 448 (3)

VCC(2) - - - P140 -

I/O - E12 P98 P141 451 (3)

I/O - E11 P99 P142 454 (3)

GND - E10 P100 P143 -

I/O - - - P145 457 (3)

I/O - - - P146 460 (3)

I/O - - - P147 463 (3)

I/O - - - P148 466 (3)

I/O (D1(2)) P70 D13 P101 P149 469 (3)

I/O P71 D12 P102 P150 472 (3)

I/O - D11 P103 P151 475 (3)

XCS20 and XCS20XL Device Pinouts 
XCS20/XL
Pad Name VQ100 CS144(2,4) TQ144 PQ208

Bndry
Scan

I/O - C13 P104 P152 478 (3)

I/O
(D0(2), DIN)

P72 C12 P105 P153 481 (3)

I/O, 
SGCK4(1), 
GCK6(2) 
(DOUT)

P73 C11 P106 P154 484 (3)

CCLK P74 B13 P107 P155 -

VCC P75 B12 P108 P156 -

O, TDO P76 A13 P109 P157 0

GND P77 A12 P110 P158 -

I/O P78 B11 P111 P159 2

I/O, 
PGCK4(1), 
GCK7(2)

P79 A11 P112 P160 5

I/O - D10 P113 P161 8

I/O - C10 P114 P162 11

I/O (CS1(2)) P80 B10 P115 P163 14

I/O P81 A10 P116 P164 17

I/O - D9 P117 P166 20

I/O - - - P167 23

I/O - - - P168 26

I/O - - - P169 29

GND - C9 P118 P170 -

I/O - B9 P119 P171 32

I/O - A9 P120 P172 35

VCC(2) - - - P173 -

I/O P82 D8 P121 P174 38

I/O P83 C8 P122 P175 41

I/O - - - P176 44

I/O - - - P177 47

I/O P84 B8 P123 P178 50

I/O P85 A8 P124 P179 53

I/O P86 B7 P125 P180 56

I/O P87 A7 P126 P181 59

GND P88 C7 P127 P182 -
2/8/00

XCS20 and XCS20XL Device Pinouts 
XCS20/XL
Pad Name VQ100 CS144(2,4) TQ144 PQ208

Bndry
Scan
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Additional XCS20/XL Package Pins

PQ208
Not Connected Pins

P12 P18 (1) P33 (1) P39 P65 P71 (1)

P86 (1) P92 P111 P121(1) P140(1) P144
P165 P173(1) P192(1) P202 P203 -

9/16/98

Notes: 
1. 5V Spartan family only
2. 3V Spartan-XL family only
3. The “PWRDWN” on the XCS20XL is not part of the 

Boundary Scan chain. For the XCS20XL, subtract 1 from all 
Boundary Scan numbers from GCK3 on (247 and higher).

4. CS144 package discontinued by PDN2004-01

XCS30 and XCS30XL Device Pinouts
XCS30/XL
Pad Name VQ100(5) TQ144 PQ208 PQ240 BG256(5) CS280(2,5)

Bndry
Scan

VCC P89 P128 P183 P212 VCC(4) C10 -

I/O P90 P129 P184 P213 C10 D10 74

I/O P91 P130 P185 P214 D10 E10 77

I/O P92 P131 P186 P215 A9 A9 80

I/O P93 P132 P187 P216 B9 B9 83

I/O - - P188 P217 C9 C9 86

I/O - - P189 P218 D9 D9 89

I/O P94 P133 P190 P220 A8 A8 92

I/O P95 P134 P191 P221 B8 B8 95

VCC - - P192 P222 VCC(4) A7 -

I/O - - - P223 A6 B7 98

I/O - - - P224 C7 C7 101

I/O - P135 P193 P225 B6 D7 104

I/O - P136 P194 P226 A5 A6 107

GND - P137 P195 P227 GND(4) GND(4) -

I/O - - P196 P228 C6 B6 110

I/O - - P197 P229 B5 C6 113

I/O - - P198 P230 A4 D6 116

I/O - - P199 P231 C5 E6 119

I/O P96 P138 P200 P232 B4 A5 122

I/O P97 P139 P201 P233 A3 C5 125

I/O - - P202 P234 D5 B4 128

I/O - - P203 P235 C4 C4 131

I/O - P140 P204 P236 B3 A3 134

I/O - P141 P205 P237 B2 A2 137

I/O P98 P142 P206 P238 A2 B3 140

I/O, SGCK1(1), GCK8(2) P99 P143 P207 P239 C3 B2 143

VCC P100 P144 P208 P240 VCC(4) A1 -

GND P1 P1 P1 P1 GND(4) GND(4) -

I/O, PGCK1(1), GCK1(2) P2 P2 P2 P2 B1 C3 146

I/O P3 P3 P3 P3 C2 C2 149

I/O - P4 P4 P4 D2 B1 152
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I/O - P5 P5 P5 D3 C1 155

I/O, TDI P4 P6 P6 P6 E4 D4 158

I/O, TCK P5 P7 P7 P7 C1 D3 161

I/O - - P8 P8 D1 E2 164

I/O - - P9 P9 E3 E4 167

I/O - - P10 P10 E2 E1 170

I/O - - P11 P11 E1 F5 173

I/O - - P12 P12 F3 F3 176

I/O - - - P13 F2 F2 179

GND - P8 P13 P14 GND(4) GND(4) -

I/O - P9 P14 P15 G3 F4 182

I/O - P10 P15 P16 G2 F1 185

I/O, TMS P6 P11 P16 P17 G1 G3 188

I/O P7 P12 P17 P18 H3 G2 191

VCC - - P18 P19 VCC(4) G1 -

I/O - - - P20 H2 G4 194

I/O - - - P21 H1 H1 197

I/O - - P19 P23 J2 H4 200

I/O - - P20 P24 J1 J1 203

I/O - P13 P21 P25 K2 J2 206

I/O P8 P14 P22 P26 K3 J3 209

I/O P9 P15 P23 P27 K1 J4 212

I/O P10 P16 P24 P28 L1 K1 215

GND P11 P17 P25 P29 GND(4) GND(4) -

VCC P12 P18 P26 P30 VCC(4) K2 -

I/O P13 P19 P27 P31 L2 K3 218

I/O P14 P20 P28 P32 L3 K4 221

I/O P15 P21 P29 P33 L4 K5 224

I/O - P22 P30 P34 M1 L1 227

I/O - - P31 P35 M2 L2 230

I/O - - P32 P36 M3 L3 233

I/O - - - P38 N1 M2 236

I/O - - - P39 N2 M3 239

VCC - - P33 P40 VCC(4) M4 -

I/O P16 P23 P34 P41 P1 N1 242

I/O P17 P24 P35 P42 P2 N2 245

I/O - P25 P36 P43 R1 N3 248

I/O - P26 P37 P44 P3 N4 251

GND - P27 P38 P45 GND(4) GND(4) -

I/O - - - P46 T1 P1 254

I/O - - P39 P47 R3 P2 257

I/O - - P40 P48 T2 P3 260

I/O - - P41 P49 U1 P4 263

I/O - - P42 P50 T3 P5 266

I/O - - P43 P51 U2 R1 269

XCS30 and XCS30XL Device Pinouts (Continued)
XCS30/XL
Pad Name VQ100(5) TQ144 PQ208 PQ240 BG256(5) CS280(2,5)
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Product Obsolete/Under Obsolescence
GND P25 P29 GND(4) GND(4) -

VCC P26 P30 VCC(4) VCC(4) -

I/O P27 P31 L2 K3 254

I/O P28 P32 L3 K4 257

I/O P29 P33 L4 K5 260

I/O P30 P34 M1 L1 263

I/O P31 P35 M2 L2 266

I/O P32 P36 M3 L3 269

I/O - - M4 L4 272

I/O - - - M1 275

I/O - P38 N1 M2 278

I/O - P39 N2 M3 281

VCC P33 P40 VCC(4) VCC(4) -

I/O P34 P41 P1 N1 284

I/O P35 P42 P2 N2 287

I/O P36 P43 R1 N3 290

I/O P37 P44 P3 N4 293

GND P38 P45 GND(4) GND(4) -

I/O - P46 T1 P1 296

I/O P39 P47 R3 P2 299

I/O P40 P48 T2 P3 302

I/O P41 P49 U1 P4 305

I/O P42 P50 T3 P5 308

I/O P43 P51 U2 R1 311

I/O - - - R2 314

I/O - - - R4 317

I/O P44 P52 V1 T1 320

I/O P45 P53 T4 T2 323

I/O P46 P54 U3 T3 326

I/O P47 P55 V2 U1 329

I/O P48 P56 W1 V1 332

I/O, 
SGCK2(1), 
GCK2 (2)

P49 P57 V3 U2 335

Not 
Connected(1) 
M1(2)

P50 P58 W2 V2 338

GND P51 P59 GND(4) GND(4) -

MODE(1), 
M0(2)

P52 P60 Y1 W1 341

VCC P53 P61 VCC(4) VCC(4) -

Not 
Connected(1)

PWRDWN(2)

P54 P62 W3 V3 342(1)

I/O, 
PGCK2(1), 
GCK3(2)

P55 P63 Y2 W2 343 (3)

XCS40 and XCS40XL Device Pinouts 
XCS40/XL
Pad Name PQ208 PQ240 BG256 CS280(2,5)

Bndry
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I/O (HDC) P56 P64 W4 W3 346 (3)

I/O P57 P65 V4 T4 349 (3)

I/O P58 P66 U5 U4 352 (3)

I/O P59 P67 Y3 V4 355 (3)

I/O (LDC) P60 P68 Y4 W4 358 (3)

I/O - - - R5 361 (3)

I/O - - - U5 364 (3)

I/O P61 P69 V5 T5 367 (3)

I/O P62 P70 W5 W5 370 (3)

I/O P63 P71 Y5 R6 373 (3)

I/O P64 P72 V6 U6 376 (3)

I/O P65 P73 W6 V6 379 (3)

I/O - P74 Y6 T6 382 (3)

GND P66 P75 GND(4) GND(4) -

I/O P67 P76 W7 W6 385 (3)

I/O P68 P77 Y7 U7 388 (3)

I/O P69 P78 V8 V7 391 (3)

I/O P70 P79 W8 W7 394 (3)

VCC P71 P80 VCC(4) VCC(4) -

I/O P72 P81 Y8 W8 397 (3)

I/O P73 P82 U9 U8 400 (3)

I/O - - V9 V8 403 (3)

I/O - - W9 T8 406 (3)

I/O - P84 Y9 W9 409 (3)

I/O - P85 W10 V9 412 (3)

I/O P74 P86 V10 U9 415 (3)

I/O P75 P87 Y10 T9 418 (3)

I/O P76 P88 Y11 W10 421 (3)

I/O (INIT) P77 P89 W11 V10 424 (3)

VCC P78 P90 VCC(4) VCC(4) VCC(4)

GND P79 P91 GND(4) GND(4) -

I/O P80 P92 V11 T10 427 (3)

I/O P81 P93 U11 R10 430 (3)

I/O P82 P94 Y12 W11 433 (3)

I/O P83 P95 W12 V11 436 (3)

I/O P84 P96 V12 U11 439 (3)

I/O P85 P97 U12 T11 442 (3)

I/O - - Y13 W12 445 (3)

I/O - - W13 V12 448 (3)

I/O - P99 V13 U12 451 (3)

I/O - P100 Y14 T12 454 (3)

VCC P86 P101 VCC(4) VCC(4) -

I/O P87 P102 Y15 V13 457 (3)

I/O P88 P103 V14 U13 460 (3)

I/O P89 P104 W15 T13 463 (3)

XCS40 and XCS40XL Device Pinouts 
XCS40/XL
Pad Name PQ208 PQ240 BG256 CS280(2,5)
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