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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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Disparity Control

The 8B/10B encoder is initialized with a negative running
disparity. Unique control allows forcing the current running
disparity state.

TXRUNDISP signals its current running disparity. This may
be useful in those cases where there is a need to manipu-
late the initial running disparity value.

Bits TXCHARDISPMODE and TXCHARDISPVAL control
the generation of running disparity before each byte.

For example, the transceiver can generate the sequence
K28.5+ K28.5+ K28.5– K28.5–

or 
K28.5– K28.5– K28.5+ K28.5+ 

by specifying inverted running disparity for the second and
fourth bytes.

Transmit FIFO

Proper operation of the circuit is only possible if the FPGA
clock (TXUSRCLK) is frequency-locked to the reference
clock (REFCLK). Phase variations up to one clock cycle are
allowable. The FIFO has a depth of four. Overflow or under-
flow conditions are detected and signaled at the interface.
Bypassing of this FIFO is programmable.

8B/10B Encoder
Note: In the RocketIO transceiver, the most-significant byte is 

sent first; in the RocketIO X transceiver, the least-signifi-
cant byte is sent first.

A bypassable 8B/10B encoder is included. The encoder uses
the same 256 data characters and 12 control characters
used by Gigabit Ethernet, Fibre Channel, and InfiniBand. 

The encoder accepts 8 bits of data along with a K-character
signal for a total of 9 bits per character applied, and
generates a 10 bit character for transmission. If the
K-character signal is High, the data is encoded into one of
the twelve possible K-characters available in the 8B/10B
code. If the K-character input is Low, the 8 bits are encoded
as standard data. If the K-character input is High, and a
user applies other than one of the twelve possible
combinations, TXKERR indicates the error.

8B/10B Decoder
Note: In the RocketIO transceiver, the most-significant byte is 

sent first; in the RocketIO X transceiver, the 
least-significant byte is sent first.

An optional 8B/10B decoder is included. A programmable
option allows the decoder to be bypassed. When the
8B/10B decoder is bypassed, the 10-bit character order is,
for example,

RXCHARISK[0] (first bit received)
RXRUNDISP[0]
RXDATA[7:0] (last bit received is RXDATA[0])

The decoder uses the same table that is used for Gigabit
Ethernet, Fibre Channel, and InfiniBand. In addition to

decoding all data and K-characters, the decoder has sev-
eral extra features. The decoder separately detects both
“disparity errors” and “out-of-band” errors. A disparity error
is the reception of 10-bit character that exists within the
8B/10B table but has an incorrect disparity. An out-of-band
error is the reception of a 10-bit character that does not exist
within the 8B/10B table. It is possible to obtain an
out-of-band error without having a disparity error. The
proper disparity is always computed for both legal and ille-
gal characters. The current running disparity is available at
the RXRUNDISP signal.

The 8B/10B decoder performs a unique operation if
out-of-band data is detected. If out-of-band data is
detected, the decoder signals the error and passes the ille-
gal 10-bits through and places them on the outputs. This
can be used for debugging purposes if desired.
The decoder also signals the reception of one of the 12 valid
K-characters. In addition, a programmable comma detect is
included. The comma detect signal registers a comma on
the receipt of any comma+, comma–, or both. Since the
comma is defined as a 7-bit character, this includes several
out-of-band characters. Another option allows the decoder
to detect only the three defined commas (K28.1, K28.5, and
K28.7) as comma+, comma–, or both. In total, there are six
possible options, three for valid commas and three for "any
comma."
Note that all bytes (1, 2, 4, or 8) at the RX FPGA interface
each have their own individual 8B/10B indicators (K-charac-
ter, disparity error, out-of-band error, current running dispar-
ity, and comma detect).
Power Sequencing

Receiver Buffer
The receiver includes buffers (FIFOs) in the datapath. This
section gives the reasons for including the buffers and out-
lines their operation. 

The receiver buffer is required for two reasons: 

• Clock correction to accommodate the slight difference 
in frequency between the recovered clock RXRECCLK 
and the internal FPGA user clock RXUSRCLK 

• Channel bonding to allow realignment of the input 
stream to ensure proper alignment of data being read 
through multiple transceivers

The receiver uses an elastic buffer, where "elastic" refers to
the ability to modify the read pointer for clock correction and
channel bonding. 

Comma Detection

Word alignment is dependent on the state of comma detect
bits. If comma detect is enabled, the transceiver recognizes
up to two 10-bit preprogrammed characters. Upon detection
of the character or characters, the comma detect output is
driven high and the data is synchronously aligned. If a
comma is detected and the data is aligned, no further align-
ment alteration takes place. If a comma is received and
realignment is necessary, the data is realigned and an indi-

http://www.xilinx.com
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Functional Description: RocketIO Multi-Gigabit Transceiver (MGT) 
This section summarizes the features of the RocketIO
multi-gigabit transceiver. For an in-depth discussion of the
RocketIO MGT, including digital and analog design consid-
erations, refer to the RocketIO Transceiver User Guide.

RocketIO Overview
Up to twenty RocketIO MGTs are available. The MGT is
designed to operate at any baud rate in the range of
622 Mb/s to 3.125 Gb/s per channel. This includes specific
baud rates used by various standards as listed in Table 4.

The RocketIO MGT consists of the Physical Media Attach-
ment (PMA) and Physical Coding Sublayer (PCS). The
PMA contains the 3.125 Gb/s serializer/deserializer
(SERDES), TX/RX buffers, clock generator, and clock
recovery circuitry. The PCS contains the bypassable 8B/10B
encoder/ decoder, elastic buffers, and Cyclic Redundancy
Check (CRC) units. The encoder and decoder handle the
8B/10B coding scheme. The elastic buffers support the
clock correction (rate matching) and channel bonding fea-
tures. The CRC units perform CRC generation and check-
ing. 

See Table 7, page 17, for a summary of the differences
between the RocketIO X PMA/PCS and the RocketIO
PMA/PCS.

Figure 10, page 11 shows a high-level block diagram of the
RocketIO transceiver and its FPGA interface signals.

PMA

Transmitter Output
The RocketIO transceiver is implemented in Current Mode
Logic (CML). A CML transmitter output consists of transis-
tors configured as shown in Figure 8. CML uses a positive
supply and offers easy interface requirements. In this con-
figuration, both legs of the driver, VP and VN, sink current,
with one leg always sinking more current than its comple-
ment. The CML output consists of a differential pair with
50 (or, optionally, 75) source resistors. The signal swing
is created by switching the current in a common-source dif-
ferential pair.

Transmitter Termination
On-chip termination is provided at the transmitter, eliminat-
ing the need for external termination. The output driver and
termination are powered by VTTX. This configuration uses a
CML approach with selectable 50 or 75 termination to
TXP and TXN as shown in Figure 9.

Table  4:  Protocols Supported by RocketIO Transceiver

Mode
Channels 
(Lanes)(1)

I/O Bit Rate 
(Gb/s)

Fibre Channel 1

1.06

2.12

3.1875 (2)

Gigabit Ethernet 1 1.25

10Gbit Ethernet 4 3.125

Infiniband 1, 4, 12 2.5

Aurora 1, 2, 3, 4, ... 0.622 – 3.125

Custom Protocol 1, 2, 3, 4, ... up to 3.125

Notes: 
1. One channel is considered to be one transceiver.
2. Virtex-II Pro MGT can support the 10G Fibre Channel data rates of 

3.1875 Gb/s across 6" of standard FR-4 PCB and one connector 
(Molex 74441 or equivalent) with a bit error rate of 10-12 or better.

Figure 8:  CML Output Configuration

CML Output Driver
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Figure 9:  RocketIO Transmit Termination
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FPGA Transmit Interface

The FPGA can send either one, two, or four characters of
data to the transmitter. Each character can be either 8 bits
or 10 bits wide. If 8-bit data is applied, the additional inputs
become control signals for the 8B/10B encoder. When the
8B/10B encoder is bypassed, the 10-bit character order is
generated as follows:

TXCHARDISPMODE[0] (first bit transmitted)
TXCHARDISPVAL[0]
TXDATA[7:0] (last bit transmitted is TXDATA[0])

Disparity Control
The 8B/10B encoder is initialized with a negative running
disparity. Unique control allows forcing the current running
disparity state.

TXRUNDISP signals its current running disparity. This may
be useful in those cases where there is a need to manipu-
late the initial running disparity value.

Bits TXCHARDISPMODE and TXCHARDISPVAL control
the generation of running disparity before each byte.

For example, the transceiver can generate the sequence
K28.5+ K28.5+ K28.5– K28.5–

or 
K28.5– K28.5– K28.5+ K28.5+ 

by specifying inverted running disparity for the second and
fourth bytes.

Transmit FIFO
Proper operation of the circuit is only possible if the FPGA
clock (TXUSRCLK) is frequency-locked to the reference
clock (REFCLK). Phase variations up to one clock cycle are
allowable. The FIFO has a depth of four. Overflow or under-
flow conditions are detected and signaled at the interface.
Bypassing of this FIFO is programmable.

8B/10B Encoder
Note: In the RocketIO transceiver, the most-significant byte is 

sent first; in the RocketIO X transceiver, the least-signifi-
cant byte is sent first.

A bypassable 8B/10B encoder is included. The encoder uses
the same 256 data characters and 12 control characters
used by Gigabit Ethernet, Fibre Channel, and InfiniBand. 

The encoder accepts 8 bits of data along with a K-character
signal for a total of 9 bits per character applied, and
generates a 10 bit character for transmission. If the
K-character signal is High, the data is encoded into one of
the twelve possible K-characters available in the 8B/10B
code. If the K-character input is Low, the 8 bits are encoded
as standard data. If the K-character input is High, and a
user applies other than one of the twelve possible
combinations, TXKERR indicates the error.

8B/10B Decoder
Note: In the RocketIO transceiver, the most-significant byte is 

sent first; in the RocketIO X transceiver, the 
least-significant byte is sent first.

An optional 8B/10B decoder is included. A programmable
option allows the decoder to be bypassed. When the
8B/10B decoder is bypassed, the 10-bit character order is,
for example,

RXCHARISK[0] (first bit received)
RXRUNDISP[0]
RXDATA[7:0] (last bit received is RXDATA[0])

The decoder uses the same table that is used for Gigabit
Ethernet, Fibre Channel, and InfiniBand. In addition to
decoding all data and K-characters, the decoder has sev-
eral extra features. The decoder separately detects both
“disparity errors” and “out-of-band” errors. A disparity error
is the reception of 10-bit character that exists within the
8B/10B table but has an incorrect disparity. An out-of-band
error is the reception of a 10-bit character that does not exist
within the 8B/10B table. It is possible to obtain an
out-of-band error without having a disparity error. The
proper disparity is always computed for both legal and ille-
gal characters. The current running disparity is available at
the RXRUNDISP signal.

The 8B/10B decoder performs a unique operation if
out-of-band data is detected. If out-of-band data is
detected, the decoder signals the error and passes the ille-
gal 10-bits through and places them on the outputs. This
can be used for debugging purposes if desired.

The decoder also signals the reception of one of the 12 valid
K-characters. In addition, a programmable comma detect is
included. The comma detect signal registers a comma on
the receipt of any comma+, comma–, or both. Since the
comma is defined as a 7-bit character, this includes several
out-of-band characters. Another option allows the decoder
to detect only the three defined commas (K28.1, K28.5, and
K28.7) as comma+, comma–, or both. In total, there are six
possible options, three for valid commas and three for "any
comma."

Note that all bytes (1, 2, or 4) at the RX FPGA interface
each have their own individual 8B/10B indicators (K-charac-
ter, disparity error, out-of-band error, current running dispar-
ity, and comma detect).
Power Sequencing

Table  5:  Clock Ratios for Various Data Widths

Fabric Data Width
Frequency Ratio of 
USRCLK:USRCLK2

1-byte 1:2(1)

2-byte 1:1

4-byte 2:1(1)

Notes: 
1. Each edge of slower clock must align with falling edge of 

faster clock.

http://www.xilinx.com
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CRC may adjust certain trailing bytes to generate the
required running disparity at the end of the packet. 

On the receiver side, the CRC logic verifies the received
CRC value, supporting the same standards as above. 

The CRC logic also supports a user mode, with a simple
data packet stucture beginning and ending with
user-defined SOP and EOP characters. 

Loopback
In order to facilitate testing without having the need to either
apply patterns or measure data at GHz rates, two program-
mable loop-back features are available. 

One option, serial loopback, places the gigabit transceiver
into a state where transmit data is directly fed back to the
receiver. An important point to note is that the feedback path
is at the output pads of the transmitter. This tests the
entirety of the transmitter and receiver.

The second option, parallel loopback, checks the digital cir-
cuitry. When parallel loopback is enabled, the serial loop-
back path is disabled. However, the transmitter outputs

remain active, and data can be transmitted. If TXINHIBIT is
asserted, TXP is forced to 0 until TXINHIBIT is de-asserted.

Reset

The receiver and transmitter have their own synchronous
reset inputs. The transmitter reset recenters the transmis-
sion FIFO, and resets all transmitter registers and the
8B/10B decoder. The receiver reset recenters the receiver
elastic buffer, and resets all receiver registers and the
8B/10B encoder. Neither reset has any effect on the PLLs. 

Power
All RocketIO transceivers in the FPGA, whether instantiated
in the design or not, must be connected to power and
ground. Unused transceivers can be powered by any 2.5V
source, and passive filtering is not required.

Power Down
The Power Down module is controlled by the transceiver’s
POWERDOWN input pin. The Power Down pin on the
FPGA package has no effect on the transceiver.

http://www.xilinx.com
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• Execution unit
• Timers
• Debug logic unit

It operates on instructions in a five stage pipeline consisting
of a fetch, decode, execute, write-back, and load write-back
stage. Most instructions execute in a single cycle, including
loads and stores.

Instruction and Data Cache
The embedded PPC405 core provides an instruction cache
unit (ICU) and a data cache unit (DCU) that allow concur-
rent accesses and minimize pipeline stalls. The instruction
and data cache array are 16 KB each. Both cache units are
two-way set associative. Each way is organized into 256
lines of 32 bytes (eight words). The instruction set provides
a rich assortment of cache control instructions, including
instructions to read tag information and data arrays.

The PPC405 core accesses external memory through the
instruction (ICU) and data cache units (DCU). The cache
units each include a 64-bit PLB master interface, cache
arrays, and a cache controller. The ICU and DCU handle
cache misses as requests over the PLB to another PLB
device such as an external bus interface unit. Cache hits are
handled as single cycle memory accesses to the instruction
and data caches.

Instruction Cache Unit (ICU)
The ICU provides one or two instructions per cycle to the
instruction queue over a 64-bit bus. A line buffer (built into
the output of the array for manufacturing test) enables the
ICU to be accessed only once for every four instructions, to
reduce power consumption by the array.

The ICU can forward any or all of the four or eight words of
a line fill to the EXU to minimize pipeline stalls caused by
cache misses. The ICU aborts speculative fetches aban-
doned by the EXU, eliminating unnecessary line fills and
enabling the ICU to handle the next EXU fetch. Aborting
abandoned requests also eliminates unnecessary external
bus activity, thereby increasing external bus utilization.

Data Cache Unit (DCU)
The DCU transfers one, two, three, four, or eight bytes per
cycle, depending on the number of byte enables presented
by the CPU. The DCU contains a single-element command
and store data queue to reduce pipeline stalls; this queue
enables the DCU to independently process load/store and
cache control instructions. Dynamic PLB request prioritiza-
tion reduces pipeline stalls even further. When the DCU is
busy with a low-priority request while a subsequent storage
operation requested by the CPU is stalled; the DCU auto-
matically increases the priority of the current request to the
PLB.

The DCU provides additional features that allow the pro-
grammer to tailor its performance for a given application.
The DCU can function in write-back or write-through mode,

as controlled by the Data Cache Write-through Register
(DCWR) or the Translation Look-aside Buffer (TLB); the
cache controller can be tuned for a balance of performance
and memory coherency. Write-on-allocate, controlled by the
store word on allocate (SWOA) field of the Core Configura-
tion Register 0 (CCR0), can inhibit line fills caused by store
misses, to further reduce potential pipeline stalls and
unwanted external bus traffic.

Fetch and Decode Logic
The fetch/decode logic maintains a steady flow of instruc-
tions to the execution unit by placing up to two instructions
in the fetch queue. The fetch queue consists of three buf-
fers: pre-fetch buffer 1 (PFB1), pre-fetch buffer 0 (PFB0),
and decode (DCD). The fetch logic ensures that instructions
proceed directly to decode when the queue is empty.

Static branch prediction as implemented on the PPC405
core takes advantage of some standard statistical proper-
ties of code. Branches with negative address displacement
are by default assumed taken. Branches that do not test the
condition or count registers are also predicted as taken. The
PPC405 core bases branch prediction upon these default
conditions when a branch is not resolved and speculatively
fetches along the predicted path. The default prediction can
be overridden by software at assembly or compile time.

Branches are examined in the decode and pre-fetch buffer 0
fetch queue stages. Two branch instructions can be handled
simultaneously. If the branch in decode is not taken, the
fetch logic fetches along the predicted path of the branch
instruction in pre-fetch buffer 0. If the branch in decode is
taken, the fetch logic ignores the branch instruction in
pre-fetch buffer 0. 

Execution Unit
The embedded PPC405 core has a single issue execution
unit (EXU) containing the register file, arithmetic logic unit
(ALU), and the multiply-accumulate (MAC) unit. The execu-
tion unit performs all 32-bit PowerPC integer instructions in
hardware.

The register file is comprised of thirty-two 32-bit general
purpose registers (GPR), which are accessed with three
read ports and two write ports. During the decode stage,
data is read out of the GPRs and fed to the execution unit.
Likewise, during the write-back stage, results are written to
the GPR. The use of the five ports on the register file
enables either a load or a store operation to execute in par-
allel with an ALU operation. 

Memory Management Unit (MMU)
The embedded PPC405 core has a 4 GB address space,
which is presented as a flat address space.

The MMU provides address translation, protection func-
tions, and storage attribute control for embedded applica-
tions. The MMU supports demand-paged virtual memory
and other management schemes that require precise con-
trol of logical-to-physical address mapping and flexible

http://www.xilinx.com
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Figure 23 shows the SSTL2, SSTL18, and HSTL configura-
tions. HSTL can sink current up to 48 mA. (HSTL IV)  

All pads are protected against damage from electrostatic
discharge (ESD) and from over-voltage transients.
Virtex-II Pro uses two memory cells to control the configura-
tion of an I/O as an input. This is to reduce the probability of
an I/O configured as an input from flipping to an output
when subjected to a single event upset (SEU) in space
applications.

Prior to configuration, all outputs not involved in configura-
tion are forced into their high-impedance state. The
pull-down resistors and the weak-keeper circuits are inac-
tive. The dedicated pin HSWAP_EN controls the pull-up
resistors prior to configuration. By default, HSWAP_EN is
set High, which disables the pull-up resistors on user I/O
pins. When HSWAP_EN is set Low, the pull-up resistors are
activated on user I/O pins.

All Virtex-II Pro IOBs (except RocketIO transceiver pins)
support IEEE 1149.1 and IEEE 1532 compatible Bound-
ary-Scan testing.

Input Path
The Virtex-II Pro IOB input path routes input signals directly
to internal logic and / or through an optional input flip-flop or
latch, or through the DDR input registers. An optional delay
element at the D-input of the storage element eliminates
pad-to-pad hold time. The delay is matched to the internal
clock-distribution delay of the Virtex-II Pro device, and when
used, assures that the pad-to-pad hold time is zero.

Each input buffer can be configured to conform to any of the
low-voltage signaling standards supported. In some of
these standards the input buffer utilizes a user-supplied
threshold voltage, VREF. The need to supply VREF imposes
constraints on which standards can be used in the same
bank. See I/O banking description.

Output Path
The output path includes a 3-state output buffer that drives
the output signal onto the pad. The output and / or the
3-state signal can be routed to the buffer directly from the
internal logic or through an output / 3-state flip-flop or latch,
or through the DDR output / 3-state registers.

Each output driver can be individually programmed for a
wide range of low-voltage signaling standards. In most sig-
naling standards, the output High voltage depends on an
externally supplied VCCO voltage. The need to supply VCCO
imposes constraints on which standards can be used in the
same bank. See I/O banking description.

I/O Banking

Some of the I/O standards described above require VCCO
and VREF voltages. These voltages are externally supplied
and connected to device pins that serve groups of IOB
blocks, called banks. Consequently, restrictions exist about
which I/O standards can be combined within a given bank.

Eight I/O banks result from dividing each edge of the FPGA
into two banks, as shown in Figure 24 and Figure 25. Each
bank has multiple VCCO pins, all of which must be con-
nected to the same voltage. This voltage is determined by
the output standards in use. 

Table  11:  LVCMOS Programmable Currents (Sink and Source)

SelectIO-Ultra Programmable Current (Worst-Case Guaranteed Minimum)

LVTTL 2 mA 4 mA 6 mA 8 mA 12 mA 16 mA 24 mA

LVCMOS33 2 mA 4 mA 6 mA 8 mA 12 mA 16 mA 24 mA

LVCMOS25 2 mA 4 mA 6 mA 8 mA 12 mA 16 mA 24 mA

LVCMOS18 2 mA 4 mA 6 mA 8 mA 12 mA 16 mA n/a

LVCMOS15 2 mA 4 mA 6 mA 8 mA 12 mA 16 mA n/a

Figure 23:  SSTL or HSTL SelectIO-Ultra Standards

VCCO

OBUF

VREF

Clamp
Diode

PAD

VCCAUX = 2.5V
VCCINT = 1.5V
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Table  12:  Summary of Voltage Supply Requirements 
for All Input and Output Standards

I/O Standard

VCCO VREF Termination Type

Output Input Input Output Input

LVTTL(1)

3.3 3.3

N/R N/R N/R

LVCMOS33(1) N/R N/R N/R

LVDCI_33(1) N/R Series N/R

PCIX(2) N/R N/R N/R

PCI33_3(2) N/R N/R N/R

PCI66_3(2) N/R N/R N/R

LVDS_25

2.5

Note (3)

N/R N/R N/R

LVDSEXT_25 N/R N/R N/R

LDT_25 N/R N/R N/R

ULVDS_25 N/R N/R N/R

BLVDS_25 N/R N/R N/R

LVPECL_25 N/R N/R N/R

SSTL2_I 1.25 N/R N/R

SSTL2_II 1.25 N/R N/R

LVCMOS25

2.5

N/R N/R N/R

LVDCI_25 N/R Series N/R

LVDCI_DV2_25 N/R Series N/R

LVDS_25_DCI N/R N/R Split

LVDSEXT_25_DCI N/R N/R Split

SSTL2_I_DCI 1.25 N/R Split

SSTL2_II_DCI 1.25 Split Split

LVDS_25_DT N/R N/R N/R

LVDSEXT_25_DT N/R N/R N/R

LDT_25_DT N/R N/R N/R

ULVDS_25_DT N/R N/R N/R

HSTL_III_18

1.8

Note (3)

1.1 N/R N/R

HSTL_IV_18 1.1 N/R N/R

HSTL_I_18 0.9 N/R N/R

HSTL_II_18 0.9 N/R N/R

SSTL18_I 0.9 N/R N/R

SSTL18_II 0.9 N/R N/R

LVCMOS18

1.8

N/R N/R N/R

LVDCI_18 N/R Series N/R

LVDCI_DV2_18 N/R Series N/R

HSTL_III_DCI_18 1.1 N/R Single

HSTL_IV_DCI_18 1.1 Single Single

HSTL_I_DCI_18 0.9 N/R Split

HSTL_II_DCI_18 0.9 Split Split

SSTL18_I_DCI 0.9 N/R Split

SSTL18_II_DCI 0.9 Split Split

HSTL_III

1.5

Note (3)

0.9 N/R N/R

HSTL_IV 0.9 N/R N/R

HSTL_I 0.75 N/R N/R

HSTL_II 0.75 N/R N/R

LVCMOS15

1.5

N/R N/R N/R

LVDCI_15 N/R Series N/R

LVDCI_DV2_15 N/R Series N/R

GTLP_DCI 1 Single Single

HSTL_III_DCI 0.9 N/R Single

HSTL_IV_DCI 0.9 Single Single

HSTL_I_DCI 0.75 N/R Split

HSTL_II_DCI 0.75 Split Split

GTL_DCI 1.2 1.2 0.8 Single Single

GTLP
N/R Note (3)

1 N/R N/R

GTL 0.8 N/R N/R

Notes: 
1. See application note XAPP659 for more detailed information.
2. See application note XAPP653 for more detailed information.
3. Pin voltage must not exceed VCCO.
4. N/R = no requirement.

Table  12:  Summary of Voltage Supply Requirements 
for All Input and Output Standards (Continued)

I/O Standard

VCCO VREF Termination Type

Output Input Input Output Input

http://www.xilinx.com/bvdocs/appnotes/xapp659.pdf
http://www.xilinx.com/bvdocs/appnotes/xapp653.pdf
http://www.xilinx.com
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Configurable Logic Blocks (CLBs)
The Virtex-II Pro configurable logic blocks (CLB) are orga-
nized in an array and are used to build combinatorial and
synchronous logic designs. Each CLB element is tied to a
switch matrix to access the general routing matrix, as
shown in Figure 32. A CLB element comprises 4 similar
slices, with fast local feedback within the CLB. The four
slices are split in two columns of two slices with two inde-
pendent carry logic chains and one common shift chain.

Slice Description
Each slice includes two 4-input function generators, carry
logic, arithmetic logic gates, wide function multiplexers and
two storage elements. As shown in Figure 33, each 4-input
function generator is programmable as a 4-input LUT, 16
bits of distributed SelectRAM+ memory, or a 16-bit vari-
able-tap shift register element.

The output from the function generator in each slice drives
both the slice output and the D input of the storage element.
Figure 34 shows a more detailed view of a single slice.

Configurations

Look-Up Table

Virtex-II Pro function generators are implemented as
4-input look-up tables (LUTs). Four independent inputs are
provided to each of the two function generators in a slice (F
and G). These function generators are each capable of
implementing any arbitrarily defined boolean function of four
inputs. The propagation delay is therefore independent of
the function implemented. Signals from the function gener-
ators can exit the slice (X or Y output), can input the XOR
dedicated gate (see arithmetic logic), or input the carry-logic
multiplexer (see fast look-ahead carry logic), or feed the D
input of the storage element, or go to the MUXF5 (not
shown in Figure 34). 

In addition to the basic LUTs, the Virtex-II Pro slice contains
logic (MUXF5 and MUXFX multiplexers) that combines
function generators to provide any function of five, six,
seven, or eight inputs. The MUXFX is either MUXF6,
MUXF7, or MUXF8 according to the slice considered in the
CLB. Selected functions up to nine inputs (MUXF5 multi-
plexer) can be implemented in one slice. The MUXFX can
also be a MUXF6, MUXF7, or MUXF8 multiplexer to map
any function of six, seven, or eight inputs and selected wide
logic functions.

Register/Latch

The storage elements in a Virtex-II Pro slice can be config-
ured either as edge-triggered D-type flip-flops or as
level-sensitive latches. The D input can be directly driven by
the X or Y output via the DX or DY input, or by the slice
inputs bypassing the function generators via the BX or BY
input. The clock enable signal (CE) is active High by default.
If left unconnected, the clock enable for that storage ele-
ment defaults to the active state.

In addition to clock (CK) and clock enable (CE) signals,
each slice has set and reset signals (SR and BY slice
inputs). SR forces the storage element into the state speci-
fied by the attribute SRHIGH or SRLOW. SRHIGH forces a
logic 1 when SR is asserted. SRLOW forces a logic 0. When
SR is used, an optional second input (BY) forces the stor-
age element into the opposite state via the REV pin. The
reset condition is predominant over the set condition. (See
Figure 35.)

The initial state after configuration or global initial state is
defined by a separate INIT0 and INIT1 attribute. By default,
setting the SRLOW attribute sets INIT0, and setting the
SRHIGH attribute sets INIT1. For each slice, set and reset
can be set to be synchronous or asynchronous.
Virtex-II Pro devices also have the ability to set INIT0 and
INIT1 independent of SRHIGH and SRLOW.

The control signals clock (CLK), clock enable (CE) and
set/reset (SR) are common to both storage elements in one
slice. All of the control signals have independent polarity. Any
inverter placed on a control input is automatically absorbed. 

Figure 32:  Virtex-II Pro CLB Element

Figure 33:  Virtex-II Pro Slice Configuration 
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Two separate components of the phase shift range must be
understood: 

• PHASE_SHIFT attribute range
• FINE_SHIFT_RANGE DCM timing parameter range

The PHASE_SHIFT attribute is the numerator in the following
equation: 

Phase Shift (ns) = (PHASE_SHIFT/256) * PERIODCLKIN 

The full range of this attribute is always -255 to +255, but its
practical range varies with CLKIN frequency, as constrained
by the FINE_SHIFT_RANGE component, which represents
the total delay achievable by the phase shift delay line. Total
delay is a function of the number of delay taps used in the
circuit. Across process, voltage, and temperature, this abso-
lute range is guaranteed to be as specified under DCM Tim-
ing Parameters in Virtex-II Pro and Virtex-II Pro X Platform
FPGAs: DC and Switching Characteristics.

Absolute range (fixed mode) = ± FINE_SHIFT_RANGE

Absolute range (variable mode) = ± FINE_SHIFT_RANGE/2

The reason for the difference between fixed and variable
modes is as follows. For variable mode to allow symmetric,
dynamic sweeps from -255/256 to +255/256, the DCM sets
the "zero phase skew" point as the middle of the delay line,
thus dividing the total delay line range in half. In fixed mode,

since the PHASE_SHIFT value never changes after configu-
ration, the entire delay line is available for insertion into
either the CLKIN or CLKFB path (to create either positive or
negative skew). 

Taking both of these components into consideration, the fol-
lowing are some usage examples: 

• If PERIODCLKIN = 2 * FINE_SHIFT_RANGE, then 
PHASE_SHIFT in fixed mode is limited to ± 128, and in 
variable mode it is limited to ± 64. 

• If PERIODCLKIN = FINE_SHIFT_RANGE, then 
PHASE_SHIFT in fixed mode is limited to ± 255, and in 
variable mode it is limited to ± 128. 

• If PERIODCLKIN  0.5 * FINE_SHIFT_RANGE, then 
PHASE_SHIFT is limited to ± 255 in either mode.

Operating Modes
The frequency ranges of DCM input and output clocks
depend on the operating mode specified, either
low-frequency mode or high-frequency mode, according to
Table 30. For actual values, see Virtex-II Pro and
Virtex-II Pro X Platform FPGAs: DC and Switching Charac-
teristics. The CLK2X, CLK2X180, CLK90, and CLK270 out-
puts are not available in high-frequency mode.

High or low-frequency mode is selected by an attribute.

Figure 63:  Fine-Phase Shifting Effects

CLKOUT_PHASE_SHIFT
= FIXED

CLKOUT_PHASE_SHIFT
= VARIABLE

CLKOUT_PHASE_SHIFT
= NONE
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CLKFB

CLKIN

CLKIN

CLKFB

(PS/256) x PERIODCLKIN

(PS negative)

(PS/256) x PERIODCLKIN

(PS positive)

CLKFB (PS/256) x PERIODCLKIN

(PS negative)

(PS/256) x PERIODCLKIN

(PS positive)
DS031_48_110300

Table  30:  DCM Frequency Ranges

Output Clock

Low-Frequency Mode High-Frequency Mode

CLKIN Input CLK Output CLKIN Input CLK Output

CLK0, CLK180 CLKIN_FREQ_DLL_LF CLKOUT_FREQ_1X_LF CLKIN_FREQ_DLL_HF CLKOUT_FREQ_1X_HF

CLK90, CLK270 CLKIN_FREQ_DLL_LF CLKOUT_FREQ_1X_LF NA NA

CLK2X, CLK2X180 CLKIN_FREQ_DLL_LF CLKOUT_FREQ_2X_LF NA NA

CLKDV CLKIN_FREQ_DLL_LF CLKOUT_FREQ_DV_LF CLKIN_FREQ_DLL_HF CLKOUT_FREQ_DV_HF

CLKFX, CLKFX180 CLKIN_FREQ_FX_LF CLKOUT_FREQ_FX_LF CLKIN_FREQ_FX_HF CLKOUT_FREQ_FX_HF

http://www.xilinx.com
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3  IO_L49N_3  T22 NC

3  IO_L49P_3  T21 NC

3  IO_L48N_3  T20 NC

3  IO_L48P_3  T19 NC

3  IO_L47N_3  T18 NC

3  IO_L47P_3  U18 NC

3  IO_L45N_3/VREF_3  U22 NC

3  IO_L45P_3  U21 NC

3  IO_L43N_3  U20 NC

3  IO_L43P_3  U19 NC

3  IO_L06N_3  V22

3  IO_L06P_3  V21

3  IO_L05N_3  V20

3  IO_L05P_3  V19

3  IO_L03N_3/VREF_3  W22

3  IO_L03P_3  W21

3  IO_L02N_3  Y22

3  IO_L02P_3  Y21

3  IO_L01N_3/VRP_3  AA22

3  IO_L01P_3/VRN_3  AB21

4  IO_L01N_4/BUSY/DOUT(1)  W18

4  IO_L01P_4/INIT_B  W17

4  IO_L02N_4/D0/DIN(1)  V17

4  IO_L02P_4/D1  V16

4  IO_L03N_4/D2  W16

4  IO_L03P_4/D3  Y16

4  IO_L05_4/No_Pair  V15

4  IO_L06N_4/VRP_4  W15

4  IO_L06P_4/VRN_4  Y15

4  IO_L07N_4  U14

4  IO_L07P_4/VREF_4  V14

4  IO_L09N_4  W14

4  IO_L09P_4/VREF_4  W13

4  IO_L67N_4  U13

4  IO_L67P_4  V13

4  IO_L69N_4  Y13

Table  6:  FG456/FGG456 — XC2VP2, XC2VP4, and XC2VP7

Bank Pin Description Pin Number

No Connects

XC2VP2 XC2VP4 XC2VP7
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7  VCCO_7  K7

7  VCCO_7  J7

7  VCCO_7  H6

7  VCCO_7  G6

N/A  CCLK  W20

N/A  PROG_B  B1

N/A  DONE  Y18

N/A  M0  Y4

N/A  M1  W3

N/A  M2  Y5

N/A  TCK  B22

N/A  TDI  D3

N/A  TDO  D20

N/A  TMS  A21

N/A  PWRDWN_B  Y19

N/A  HSWAP_EN  A2

N/A  RSVD  C18

N/A  VBATT  C19

N/A  DXP  C4

N/A  DXN  C5

N/A  AVCCAUXTX4  B4 NC NC

N/A  VTTXPAD4  B3 NC NC

N/A  TXNPAD4  A3 NC NC

N/A  TXPPAD4  A4 NC NC

N/A  GNDA4  C6 NC NC

N/A  RXPPAD4  A5 NC NC

N/A  RXNPAD4  A6 NC NC

N/A  VTRXPAD4  B5 NC NC

N/A  AVCCAUXRX4  B6 NC NC

N/A  AVCCAUXTX6  B8

N/A  VTTXPAD6  B7

N/A  TXNPAD6  A7

N/A  TXPPAD6  A8

N/A  GNDA6  C9

N/A  RXPPAD6  A9

N/A  RXNPAD6  A10

Table  6:  FG456/FGG456 — XC2VP2, XC2VP4, and XC2VP7

Bank Pin Description Pin Number

No Connects

XC2VP2 XC2VP4 XC2VP7
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N/A  GND  L11

N/A  GND  L10

N/A  GND  K9

N/A  GND  K14

N/A  GND  K13

N/A  GND  K12

N/A  GND  K11

N/A  GND  K10

N/A  GND  J9

N/A  GND  J14

N/A  GND  J13

N/A  GND  J12

N/A  GND  J11

N/A  GND  J10

N/A  GND  E5

N/A  GND  E18

N/A  GND  D4

N/A  GND  D19

N/A  GND  C3

N/A  GND  C20

N/A  GND  AB22

N/A  GND  AB12

N/A  GND  AB1

N/A  GND  A22

N/A  GND  A11

N/A  GND  A1

Notes: 
1. See Table 4 for an explanation of the signals available on this pin.

Table  6:  FG456/FGG456 — XC2VP2, XC2VP4, and XC2VP7

Bank Pin Description Pin Number

No Connects

XC2VP2 XC2VP4 XC2VP7
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7  IO_L87N_7  M25   

7  IO_L86P_7  M24   

7  IO_L86N_7  M23   

7  IO_L85P_7  M22   

7  IO_L85N_7  M21   

7  IO_L60P_7  N19 NC   

7  IO_L60N_7  M19 NC   

7  IO_L59P_7  L26 NC   

7  IO_L59N_7  L25 NC   

7  IO_L58P_7  L24 NC   

7  IO_L58N_7/VREF_7  L23 NC

7  IO_L57P_7  L22 NC   

7  IO_L57N_7  L21 NC   

7  IO_L56P_7  M20 NC   

7  IO_L56N_7  L20 NC   

7  IO_L55P_7  L19 NC   

7  IO_L55N_7  K20 NC   

7  IO_L54P_7  K26 NC   

7  IO_L54N_7  J26 NC   

7  IO_L53P_7  K24 NC   

7  IO_L53N_7  K23 NC   

7  IO_L52P_7  K22 NC   

7  IO_L52N_7/VREF_7  K21 NC

7  IO_L51P_7  J25 NC   

7  IO_L51N_7  J24 NC   

7  IO_L50P_7  J23 NC   

7  IO_L50N_7  J22 NC   

7  IO_L49P_7  J21 NC   

7  IO_L49N_7  J20 NC   

7  IO_L48P_7  H26 NC   

7  IO_L48N_7  H25 NC   

7  IO_L47P_7  H24 NC   

7  IO_L47N_7  H23 NC   

7  IO_L46P_7  H22 NC   

7  IO_L46N_7/VREF_7  H21 NC

7  IO_L45P_7  G26 NC   

7  IO_L45N_7  F26 NC   

Table  8:  FF672 — XC2VP2, XC2VP4, and XC2VP7

Bank Pin Description
Pin 

Number

No Connects

XC2VP2 XC2VP4 XC2VP7
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N/A  M0  AD24    

N/A  M1  AC24    

N/A  M2  AC23    

N/A  TCK  G7    

N/A  TDI  F26    

N/A  TDO  F5    

N/A  TMS  H8    

N/A  PWRDWN_B  AD7    

N/A  HSWAP_EN  H23    

N/A  RSVD  D6    

N/A  VBATT  H7    

N/A  DXP  H24    

N/A  DXN  D25    

N/A  AVCCAUXTX4  B26    

N/A  VTTXPAD4  B27    

N/A  TXNPAD4  A27    

N/A  TXPPAD4  A26    

N/A  GNDA4  C25    

N/A  RXPPAD4  A25    

N/A  RXNPAD4  A24    

N/A  VTRXPAD4  B25    

N/A  AVCCAUXRX4  B24    

N/A  AVCCAUXTX6  B19    

N/A  VTTXPAD6  B20    

N/A  TXNPAD6  A20    

N/A  TXPPAD6  A19    

N/A  GNDA6  C19    

N/A  RXPPAD6  A18    

N/A  RXNPAD6  A17    

N/A  VTRXPAD6  B18    

N/A  AVCCAUXRX6  B17    

N/A  AVCCAUXTX7  B13    

N/A  VTTXPAD7  B14    

N/A  TXNPAD7  A14    

N/A  TXPPAD7  A13    

N/A  GNDA7  C12    

Table  9:  FF896 — XC2VP7, XC2VP20, XC2VPX20, and XC2VP30

Bank

Pin Description

Pin 
Number

No Connects

Virtex-II Pro devices
XC2VPX20

(if Different) XC2VP7
XC2VP20, 
XC2VPX20 XC2VP30
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N/A  GND  N17    

N/A  GND  N16    

N/A  GND  N15    

N/A  GND  N14    

N/A  GND  N13    

N/A  GND  N12    

N/A  GND  M19    

N/A  GND  M18    

N/A  GND  M17    

N/A  GND  M16    

N/A  GND  M15    

N/A  GND  M14    

N/A  GND  M13    

N/A  GND  M12    

N/A  GND  L28    

N/A  GND  L25    

N/A  GND  L20    

N/A  GND  L11    

N/A  GND  L6    

N/A  GND  L3    

N/A  GND  H30    

N/A  GND  H1    

N/A  GND  F25    

N/A  GND  F18    

N/A  GND  F13    

N/A  GND  F6    

N/A  GND  E26    

N/A  GND  E5    

N/A  GND  D27    

N/A  GND  D22    

N/A  GND  D19    

N/A  GND  D12    

N/A  GND  D9    

N/A  GND  D4    

N/A  GND  C28    

N/A  GND  C17    

Table  9:  FF896 — XC2VP7, XC2VP20, XC2VPX20, and XC2VP30

Bank

Pin Description

Pin 
Number

No Connects

Virtex-II Pro devices
XC2VPX20

(if Different) XC2VP7
XC2VP20, 
XC2VPX20 XC2VP30
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3  IO_L17N_3  AH9

3  IO_L17P_3  AJ9

3  IO_L16N_3  AK7

3  IO_L16P_3  AL7

3  IO_L15N_3/VREF_3  AK4

3  IO_L15P_3  AL4

3  IO_L14N_3  AJ7

3  IO_L14P_3  AJ8

3  IO_L13N_3  AK3

3  IO_L13P_3  AL3

3  IO_L12N_3  AL5

3  IO_L12P_3  AL6

3  IO_L11N_3  AK8

3  IO_L11P_3  AL8

3  IO_L10N_3  AL1

3  IO_L10P_3  AL2

3  IO_L09N_3/VREF_3  AM6

3  IO_L09P_3  AM7

3  IO_L08N_3  AL9

3  IO_L08P_3  AM9

3  IO_L07N_3  AM5

3  IO_L07P_3  AN5

3  IO_L06N_3  AM1

3  IO_L06P_3  AM2

3  IO_L05N_3  AN8

3  IO_L05P_3  AN9

3  IO_L04N_3  AN6

3  IO_L04P_3  AP6

3  IO_L03N_3/VREF_3  AN4

3  IO_L03P_3  AP4

3  IO_L02N_3  AN7

3  IO_L02P_3  AP7

3  IO_L01N_3/VRP_3  AN3

3  IO_L01P_3/VRN_3  AP3

4  IO_L01N_4/BUSY/DOUT(1)  AK10

4  IO_L01P_4/INIT_B  AJ10

4  IO_L02N_4/D0/DIN(1)  AF11

Table  11:  FF1148 — XC2VP40 and XC2VP50

Bank Pin Description Pin Number

No Connects

XC2VP40 XC2VP50
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N/A  TXPPAD7  A20   

N/A  GNDA7  C21   

N/A  RXPPAD7  A19   

N/A  RXNPAD7  A18   

N/A  VTRXPAD7  B19   

N/A  AVCCAUXRX7  B18   

N/A  AVCCAUXTX8  B16   

N/A  VTTXPAD8  B17   

N/A  TXNPAD8  A17   

N/A  TXPPAD8  A16   

N/A  GNDA8  C16   

N/A  RXPPAD8  A15   

N/A  RXNPAD8  A14   

N/A  VTRXPAD8  B15   

N/A  AVCCAUXRX8  B14   

N/A  AVCCAUXTX9  B12   

N/A  VTTXPAD9  B13   

N/A  TXNPAD9  A13   

N/A  TXPPAD9  A12   

N/A  GNDA9  C12   

N/A  RXPPAD9  A11   

N/A  RXNPAD9  A10   

N/A  VTRXPAD9  B11   

N/A  AVCCAUXRX9  B10   

N/A  AVCCAUXTX10  B8   

N/A  VTTXPAD10  B9   

N/A  TXNPAD10  A9   

N/A  TXPPAD10  A8   

N/A  GNDA10  C8   

N/A  RXPPAD10  A7   

N/A  RXNPAD10  A6   

N/A  VTRXPAD10  B7   

N/A  AVCCAUXRX10  B6   

N/A  AVCCAUXTX11  B4   

N/A  VTTXPAD11  B5   

N/A  TXNPAD11  A5   

Table  13:  FF1704 — XC2VP70, XC2VPX70, and XC2VP100

Bank

Pin Description

Pin Number

No Connects

Virtex-II Pro Devices
XC2VPX70

(if Different)
XC2VP70, 
XC2VPX70 XC2VP100
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6  IO_L02P_6  BA34

6  IO_L02N_6  AY34

6  IO_L03P_6  BB37

6  IO_L03N_6/VREF_6  BA37

6  IO_L04P_6  BB36

6  IO_L04N_6  BA36

6  IO_L05P_6  AW34

6  IO_L05N_6  AW35

6  IO_L06P_6  BB35

6  IO_L06N_6  BA35

6  IO_L73P_6  BA38

6  IO_L73N_6  AY38

6  IO_L74P_6  AU34

6  IO_L74N_6  AT34

6  IO_L75P_6  AY39

6  IO_L75N_6/VREF_6  AY40

6  IO_L76P_6  AY37

6  IO_L76N_6  AW36

6  IO_L77P_6  AR34

6  IO_L77N_6  AR35

6  IO_L78P_6  AY35

6  IO_L78N_6  AY36

6  IO_L79P_6  AW41

6  IO_L79N_6  AW42

6  IO_L80P_6  AP35

6  IO_L80N_6  AN34

6  IO_L81P_6  AW40

6  IO_L81N_6/VREF_6  AV40

6  IO_L82P_6  AW39

6  IO_L82N_6  AV39

6  IO_L83P_6  AM34

6  IO_L83N_6  AM35

6  IO_L84P_6  AW38

6  IO_L84N_6  AV37

6  IO_L61P_6  AV41

6  IO_L61N_6  AU40

6  IO_L62P_6  AL34

Table  14:  FF1696 — XC2VP100

Bank Pin Description Pin Number

No Connects

XC2VP100
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7  IO_L08N_7  N35

7  IO_L07P_7  G41

7  IO_L07N_7  G42

7  IO_L72P_7  G39

7  IO_L72N_7  G40

7  IO_L71P_7  P32

7  IO_L71N_7  P33

7  IO_L70P_7  F38

7  IO_L70N_7/VREF_7  G38

7  IO_L69P_7  F37

7  IO_L69N_7  G37

7  IO_L68P_7  N32

7  IO_L68N_7  N33

7  IO_L67P_7  G35

7  IO_L67N_7  G36

7  IO_L66P_7  F41

7  IO_L66N_7  F42

7  IO_L65P_7  P31

7  IO_L65N_7  N31

7  IO_L64P_7  E41

7  IO_L64N_7/VREF_7  F40

7  IO_L63P_7  E36

7  IO_L63N_7  F36

7  IO_L62P_7  M34

7  IO_L62N_7  M35

7  IO_L61P_7  E35

7  IO_L61N_7  F35

7  IO_L84P_7  D40

7  IO_L84N_7  E40

7  IO_L83P_7  L34

7  IO_L83N_7  L35

7  IO_L82P_7  D39

7  IO_L82N_7/VREF_7  E39

7  IO_L81P_7  D38

7  IO_L81N_7  E37

7  IO_L80P_7  K34

7  IO_L80N_7  J35

Table  14:  FF1696 — XC2VP100

Bank Pin Description Pin Number

No Connects

XC2VP100

http://www.xilinx.com


Virtex-II Pro and Virtex-II Pro X Platform FPGAs: Pinout Information
R

DS083 (v5.0) June 21, 2011 www.xilinx.com Module 4 of 4
Product Specification 290

Product Not Recommended For New Designs

N/A  M2  AM33

N/A  TCK  K10

N/A  TDI  M32

N/A  TDO  M11

N/A  TMS  L10

N/A  PWRDWN_B  AP10

N/A  HSWAP_EN  K33

N/A  RSVD  J10

N/A  VBATT  M12

N/A  DXP  M31

N/A  DXN  L33

N/A  VCCINT  AK30

N/A  VCCINT  N30

N/A  VCCINT  AJ29

N/A  VCCINT  P29

N/A  VCCINT  AJ28

N/A  VCCINT  AH28

N/A  VCCINT  R28

N/A  VCCINT  P28

N/A  VCCINT  AJ27

N/A  VCCINT  AH27

N/A  VCCINT  AG27

N/A  VCCINT  AF27

N/A  VCCINT  AE27

N/A  VCCINT  AD27

N/A  VCCINT  AC27

N/A  VCCINT  AB27

N/A  VCCINT  AA27

N/A  VCCINT  Y27

N/A  VCCINT  W27

N/A  VCCINT  V27

N/A  VCCINT  U27

N/A  VCCINT  T27

N/A  VCCINT  R27

N/A  VCCINT  P27

N/A  VCCINT  AH26

Table  14:  FF1696 — XC2VP100

Bank Pin Description Pin Number

No Connects

XC2VP100
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