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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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Mounting Type Surface Mount

Operating Temperature -40°C ~ 100°C (TJ)
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Figure 29 provides examples illustrating the use of the SSTL2_I_DCI, SSTL2_II_DCI, SSTL18_I_DCI, and SSTL18_II_DCI
I/O standards. For a complete list, see the Virtex-II Pro Platform FPGA User Guide. 

Figure 29:  SSTL DCI Usage Examples
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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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Figure 57 shows clock distribution in Virtex-II Pro devices. 

In each quadrant, up to eight clocks are organized in clock rows. A clock row supports up to 16 CLB rows (eight up and eight
down). To reduce power consumption, any unused clock branches remain static.

Global clocks are driven by dedicated clock buffers (BUFG),
which can also be used to gate the clock (BUFGCE) or to mul-
tiplex between two independent clock inputs (BUFGMUX).

The most common configuration option of this element is as
a buffer. A BUFG function in this (global buffer) mode, is
shown in Figure 58. 

The Virtex-II Pro global clock buffer BUFG can also be con-
figured as a clock enable/disable circuit (Figure 59), as well
as a two-input clock multiplexer (Figure 60). A functional
description of these two options is provided below. Each of
them can be used in either of two modes, selected by con-
figuration: rising clock edge or falling clock edge. 
This section describes the rising clock edge option. For the
opposite option, falling clock edge, just change all "rising"
references to "falling" and all "High" references to "Low",
except for the description of the CE and S levels. The rising
clock edge option uses the BUFGCE and BUFGMUX prim-
itives. The falling clock edge option uses the BUFGCE_1
and BUFGMUX_1 primitives.

BUFGCE
If the CE input is active (High) prior to the incoming rising
clock edge, this Low-to-High-to-Low clock pulse passes
through the clock buffer. Any level change of CE during the
incoming clock High time has no effect.

If the CE input is inactive (Low) prior to the incoming rising
clock edge, the following clock pulse does not pass through
the clock buffer, and the output stays Low. Any level change
of CE during the incoming clock High time has no effect. CE
must not change during a short setup window just prior to
the rising clock edge on the BUFGCE input I. Violating this
setup time requirement can result in an undefined runt
pulse output. 

BUFGMUX
BUFGMUX can switch between two unrelated, even asyn-
chronous clocks. Basically, a Low on S selects the I0 input,
a High on S selects the I1 input. Switching from one clock to
the other is done in such a way that the output High and Low
time is never shorter than the shortest High or Low time of
either input clock. As long as the presently selected clock is
High, any level change of S has no effect. 

Figure 57:  Virtex-II Pro Clock Distribution
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Configuration Timing

Configuration Memory Clearing Parameters

Power-up timing of configuration signals is shown in Figure 7; corresponding timing characteristics are listed in Table 49.

Figure 7:  Configuration Power-Up Timing

Table  49:  Power-Up Timing Characteristics

Description
Figure 

References Symbol Value Units

Power-on reset 1 TPOR TPL + 2 ms, max

Program latency 2 TPL 4 s per frame, max

CCLK (output) delay 3 TICCK
0.25 s, min

4.00 s, max

Program pulse width TPROGRAM 300 ns, min

Notes: 
1. The M2, M1, and M0 mode pins should be set at a constant DC voltage level, either through pull-up or pull-down resistors, or tied 

directly to ground or VCCAUX. The mode pins should not be toggled during and after configuration.
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Master/Slave SelectMAP Parameters

Figure 10 is a generic timing diagram for data loading using SelectMAP. For other data loading diagrams, refer to the
Virtex-II Pro Platform FPGA User Guide.

Figure 10:  SelectMAP Mode Data Loading Sequence (Generic)

Table  51:  SelectMAP Mode Write Timing Characteristics

Description Device
Figure 

References Symbol Value Units

CCLK

DATA[0:7] setup/hold 

XC2VP2

1/2 TSMDCC/TSMCCD

5.0/0.0 ns, min

XC2VP4 5.0/0.0 ns, min

XC2VP7 5.0/0.0 ns, min

XC2VP20 5.0/0.0 ns, min

XC2VPX20 5.0/0.0 ns, min

XC2VP30 5.0/0.0 ns, min

XC2VP40 5.0/0.0 ns, min

XC2VP50 5.0/0.0 ns, min

XC2VP70 6.0/0.0 ns, min

XC2VPX70 6.0/0.0 ns, min

XC2VP100 7.5/0.0 ns, min

CS_B setup/hold 3/4 TSMCSCC/TSMCCCS 7.0/0.0 ns, min

RDWR_B setup/hold 5/6 TSMCCW/TSMWCC 7.0/0.0 ns, min

BUSY propagation delay 7 TSMCKBY 12.0 ns, max

Maximum start-up frequency FCC_STARTUP 50 MHz, max

Maximum frequency FCC_SELECTMAP 50 MHz, max

Maximum frequency with no handshake FCCNH 50 MHz, max
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JTAG Test Access Port Switching Characteristics

Characterization data for some of the most commonly requested timing parameters shown in Figure 11 is listed in Table 52. 
FI

Figure 11:  Virtex-II Pro Boundary Scan Port Timing Waveforms

Table  52:  Boundary-Scan Port Timing Specifications

Description
Figure 

References Symbol Value Units

TCK

TMS and TDI setup time 1 TTAPTCK 5.5 ns, min

TMS and TDI hold times 2 TTCKTAP 2.0 ns, min

Falling edge to TDO output valid 3 TTCKTDO 11.0 ns, max

Maximum frequency FTCK 33.0 MHz, max
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Input Clock Tolerances

Table  58:  Input Clock Tolerances

Description Symbol

Constraints

FCLKIN

Speed Grade

Units

–7 –6 –5

Min Max Min Max Min Max

Input Clock Low/High Pulse Width

PSCLK PSCLK_PULSE < 1MHz 25.00 25.00 25.00 ns

PSCLK and CLKIN(3) PSCLK_PULSE and 
CLKIN_PULSE

1 – 10 MHz 25.00 25.00 25.00 ns

10 – 25 MHz 10.00 10.00 10.00 ns

25 – 50 MHz 5.00 5.00 5.00 ns

50 – 100 MHz 3.00 3.00 3.00 ns

100 – 150 MHz 2.40 2.40 2.40 ns

150 – 200 MHz 2.00 2.00 2.00 ns

200 – 250 MHz 1.80 1.80 1.80 ns

250 – 300 MHz 1.50 1.50 1.50 ns

300 – 350 MHz 1.30 1.30 1.30 ns

350 – 400 MHz 1.15 1.15 1.15 ns

> 400 MHz 1.05 1.05 1.05 ns

Input Clock Cycle-Cycle Jitter (Low Frequency Mode)

CLKIN (using DLL outputs)(1) CLKIN_CYC_JITT_DLL_LF ±300 ±300 ±300 ps

CLKIN (using CLKFX outputs)(2) CLKIN_CYC_JITT_FX_LF ±300 ±300 ±300 ps

Input Clock Cycle-Cycle Jitter (High Frequency Mode)

CLKIN (using DLL outputs)(1) CLKIN_CYC_JITT_DLL_HF ±150 ±150 ±150 ps

CLKIN (using CLKFX outputs)(2) CLKIN_CYC_JITT_FX_HF ±150 ±150 ±150 ps

Input Clock Period Jitter (Low Frequency Mode)

CLKIN (using DLL outputs)(1) CLKIN_PER_JITT_DLL_LF ±1 ±1 ±1 ns

CLKIN (using CLKFX outputs)(2) CLKIN_PER_JITT_FX_LF ±1 ±1 ±1 ns

Input Clock Period Jitter (High Frequency Mode)

CLKIN (using DLL outputs)(1) CLKIN_PER_JITT_DLL_HF ±1 ±1 ±1 ns

CLKIN (using CLKFX outputs)(2) CLKIN_PER_JITT_FX_HF ±1 ±1 ±1 ns

Feedback Clock Path Delay Variation

CLKFB off-chip feedback CLKFB_DELAY_VAR_EXT ±1 ±1 ±1 ns

Notes: 
1. “DLL outputs” is used here to describe the outputs: CLK0, CLK90, CLK180, CLK270, CLK2X, CLK2X180, and CLKDV.
2. If both DLL and CLKFX outputs are used, follow the more restrictive specification.
3. If DCM phase shift feature is used and CLKIN frequency > 200 Mhz, CLKIN duty cycle must be within ±5% (45/55 to 55/45).
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6 IO_L23N_6 Y6 NC

6 IO_L24P_6 AA4 NC

6 IO_L24N_6 AA3 NC

6 IO_L31P_6 AA2

6 IO_L31N_6 AA1

6 IO_L33P_6 Y5

6 IO_L33N_6/VREF_6 W5

6 IO_L35P_6 Y4

6 IO_L35N_6 Y3

6 IO_L36P_6 Y2

6 IO_L36N_6 Y1

6 IO_L37P_6 W7

6 IO_L37N_6 W6

6 IO_L39P_6 W2

6 IO_L39N_6/VREF_6 W1

6 IO_L41P_6 V8

6 IO_L41N_6 V7

6 IO_L42P_6 V6

6 IO_L42N_6 V5

6 IO_L43P_6 V4

6 IO_L43N_6 V3

6 IO_L45P_6 V2

6 IO_L45N_6/VREF_6 V1

6 IO_L47P_6 U8

6 IO_L47N_6 T8

6 IO_L48P_6 U5

6 IO_L48N_6 U4

6 IO_L49P_6 U3

6 IO_L49N_6 T3

6 IO_L51P_6 U2

6 IO_L51N_6/VREF_6 U1

6 IO_L53P_6 T7

6 IO_L53N_6 R7

6 IO_L54P_6 T6

6 IO_L54N_6 T5

Table  7:  FG676/FGG676 — XC2VP20, XC2VP30, and XC2VP40

Bank Pin Description Pin Number

No Connects

XC2VP20 XC2VP30 XC2VP40

http://www.xilinx.com
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N/A AVCCAUXRX21 AE7

N/A VTRXPAD21 AE6

N/A RXNPAD21 AF7

N/A RXPPAD21 AF6

N/A GNDA21 AD6

N/A TXPPAD21 AF5

N/A TXNPAD21 AF4

N/A VTTXPAD21 AE4

N/A AVCCAUXTX21 AE5

N/A M2 AD4

N/A M0 AF3

N/A M1 AE3

N/A TDI D3

N/A VCCINT G10

N/A VCCINT G13

N/A VCCINT G14

N/A VCCINT G17

N/A VCCINT J9

N/A VCCINT J18

N/A VCCINT K7

N/A VCCINT K10

N/A VCCINT K11

N/A VCCINT K16

N/A VCCINT K17

N/A VCCINT K20

N/A VCCINT L10

N/A VCCINT L17

N/A VCCINT N7

N/A VCCINT N20

N/A VCCINT P7

N/A VCCINT P20

N/A VCCINT T10

N/A VCCINT T17

N/A VCCINT U7

Table  7:  FG676/FGG676 — XC2VP20, XC2VP30, and XC2VP40

Bank Pin Description Pin Number

No Connects

XC2VP20 XC2VP30 XC2VP40
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0  IO_L73N_0  G14   

0  IO_L73P_0  F14   

0  IO_L74N_0/GCLK7P  E14   

0  IO_L74P_0/GCLK6S  D14   

0  IO_L75N_0/GCLK5P  C14   

0  IO_L75P_0/GCLK4S  B14   

1  IO_L75N_1/GCLK3P  B13   

1  IO_L75P_1/GCLK2S  C13   

1  IO_L74N_1/GCLK1P  D13   

1  IO_L74P_1/GCLK0S  E13   

1  IO_L73N_1  F13   

1  IO_L73P_1  G13   

1  IO_L69N_1/VREF_1  H13   

1  IO_L69P_1  H12   

1  IO_L68N_1  C12   

1  IO_L68P_1  D12   

1  IO_L67N_1  E12   

1  IO_L67P_1  F12   

1  IO_L45N_1/VREF_1  D11 NC NC

1  IO_L45P_1  E11 NC NC

1  IO_L44N_1  G12 NC NC

1  IO_L44P_1  G11 NC NC

1  IO_L43N_1  D10 NC NC

1  IO_L43P_1  E10 NC NC

1  IO_L39N_1  F11 NC NC

1  IO_L39P_1  F10 NC NC

1  IO_L38N_1  H11 NC NC

1  IO_L38P_1  G10 NC NC

1  IO_L37N_1  C9 NC NC

1  IO_L37P_1  D9 NC NC

1  IO_L09N_1/VREF_1  F9   

1  IO_L09P_1  G9   

1  IO_L08N_1  A8   

1  IO_L08P_1  B8   

1  IO_L07N_1  C8   

1  IO_L07P_1  D8   

Table  8:  FF672 — XC2VP2, XC2VP4, and XC2VP7

Bank Pin Description
Pin 

Number

No Connects

XC2VP2 XC2VP4 XC2VP7
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6  IO_L44P_6  AA25    

6  IO_L44N_6  AA26    

6  IO_L45P_6  AC29    

6  IO_L45N_6/VREF_6  AB29    

6  IO_L46P_6  AB27    

6  IO_L46N_6  AB28    

6  IO_L47P_6  W23    

6  IO_L47N_6  W24    

6  IO_L48P_6  AA27    

6  IO_L48N_6  AA28    

6  IO_L49P_6  Y26    

6  IO_L49N_6  Y27    

6  IO_L50P_6  W25    

6  IO_L50N_6  W26    

6  IO_L51P_6  AB30    

6  IO_L51N_6/VREF_6  AA30    

6  IO_L52P_6  W27    

6  IO_L52N_6  W28    

6  IO_L53P_6  V23    

6  IO_L53N_6  V24    

6  IO_L54P_6  AA29    

6  IO_L54N_6  Y29    

6  IO_L55P_6  V25    

6  IO_L55N_6  V26    

6  IO_L56P_6  U23    

6  IO_L56N_6  U24    

6  IO_L57P_6  Y30    

6  IO_L57N_6/VREF_6  W30    

6  IO_L58P_6  V27    

6  IO_L58N_6  V28    

6  IO_L59P_6  U22    

6  IO_L59N_6  T22    

6  IO_L60P_6  W29    

6  IO_L60N_6  V29    

6  IO_L85P_6  U26    

6  IO_L85N_6  U27    

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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7  IO_L54N_7  L26    

7  IO_L53P_7  N26    

7  IO_L53N_7  N25    

7  IO_L52P_7  M30    

7  IO_L52N_7/VREF_7  L30    

7  IO_L51P_7  K28    

7  IO_L51N_7  K27    

7  IO_L50P_7  N24    

7  IO_L50N_7  N23    

7  IO_L49P_7  L29    

7  IO_L49N_7  K29    

7  IO_L48P_7  J28    

7  IO_L48N_7  J27    

7  IO_L47P_7  M26    

7  IO_L47N_7  M25    

7  IO_L46P_7  K30    

7  IO_L46N_7/VREF_7  J30    

7  IO_L45P_7  K26    

7  IO_L45N_7  K25    

7  IO_L44P_7  M24    

7  IO_L44N_7  M23    

7  IO_L43P_7  J29    

7  IO_L43N_7  H29    

7  IO_L42P_7   H28 NC

7  IO_L42N_7   H27 NC

7  IO_L41P_7   L24 NC

7  IO_L41N_7   L23 NC

7  IO_L40P_7   G30 NC

7  IO_L40N_7/VREF_7   G29 NC

7  IO_L39P_7   G28 NC

7  IO_L39N_7   G27 NC

7  IO_L38P_7   J26 NC

7  IO_L38N_7   J25 NC

7  IO_L37P_7   F30 NC

7  IO_L37N_7   F29 NC

7  IO_L36P_7   F28 NC

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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1  IO_L37N_1  G13

1  IO_L37P_1  H13

1  IO_L27N_1/VREF_1   J13 NC NC

1  IO_L27P_1   K13 NC NC

1  IO_L26N_1   D8 NC NC

1  IO_L26P_1   E8 NC NC

1  IO_L25N_1   F12 NC NC

1  IO_L25P_1   G12 NC NC

1  IO_L21N_1   G11 NC NC

1  IO_L21P_1   H11 NC NC

1  IO_L20N_1   C7 NC NC

1  IO_L20P_1   D7 NC NC

1  IO_L19N_1   E11 NC NC

1  IO_L19P_1   F11 NC NC

1  IO_L09N_1/VREF_1  J12

1  IO_L09P_1  K12

1  IO_L08N_1  D6

1  IO_L08P_1  D5

1  IO_L07N_1  E9

1  IO_L07P_1  F9

1  IO_L06N_1  J11

1  IO_L06P_1  K11

1  IO_L05_1/No_Pair  J10

1  IO_L03N_1/VREF_1  G10

1  IO_L03P_1  H10

1  IO_L02N_1  G9

1  IO_L02P_1  H9

1  IO_L01N_1/VRP_1  E7

1  IO_L01P_1/VRN_1  E6

2  IO_L01N_2/VRP_2  D2

2  IO_L01P_2/VRN_2  D1

2  IO_L02N_2  F8

2  IO_L02P_2  F7

2  IO_L03N_2  E4

2  IO_L03P_2  E3

2  IO_L04N_2/VREF_2  E2

2  IO_L04P_2  E1

Table  10:  FF1152 — XC2VP20, XC2VP30, XC2VP40, and XC2VP50

Bank Pin Description
Pin 

Number

No Connects

XC2VP20 XC2VP30 XC2VP40 XC2VP50
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1  VCCO_1  L15

1  VCCO_1  M13

1  VCCO_1  M14

1  VCCO_1  M15

1  VCCO_1  M16

1  VCCO_1  M17

2  VCCO_2  F3

2  VCCO_2  K6

2  VCCO_2  M11

2  VCCO_2  N11

2  VCCO_2  N12

2  VCCO_2  P11

2  VCCO_2  P12

2  VCCO_2  R5

2  VCCO_2  R11

2  VCCO_2  R12

2  VCCO_2  T12

2  VCCO_2  U12

3  VCCO_3  V12

3  VCCO_3  W12

3  VCCO_3  Y5

3  VCCO_3  Y11

3  VCCO_3  Y12

3  VCCO_3  AA11

3  VCCO_3  AA12

3  VCCO_3  AB11

3  VCCO_3  AB12

3  VCCO_3  AC11

3  VCCO_3  AE6

3  VCCO_3  AJ3

4  VCCO_4  AC13

4  VCCO_4  AC14

4  VCCO_4  AC15

4  VCCO_4  AC16

4  VCCO_4  AC17

4  VCCO_4  AD12

4  VCCO_4  AD13

4  VCCO_4  AD14

Table  10:  FF1152 — XC2VP20, XC2VP30, XC2VP40, and XC2VP50

Bank Pin Description
Pin 

Number

No Connects

XC2VP20 XC2VP30 XC2VP40 XC2VP50
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N/A  GND  AF34

N/A  GND  B34

N/A  GND  C1

N/A  GND  C2

N/A  GND  C10

N/A  GND  C16

N/A  GND  C19

N/A  GND  C25

N/A  GND  C33

N/A  GND  C34

N/A  GND  D4

N/A  GND  D31

N/A  GND  E5

N/A  GND  E12

N/A  GND  E23

N/A  GND  E30

N/A  GND  F6

N/A  GND  F29

N/A  GND  G7

N/A  GND  G28

N/A  GND  B1

N/A  GND  H8

N/A  GND  H12

N/A  GND  H15

N/A  GND  H20

N/A  GND  J1

N/A  GND  H27

N/A  GND  AF1

N/A  GND  K3

N/A  GND  K32

N/A  GND  M5

N/A  GND  M8

N/A  GND  M27

N/A  GND  M30

N/A  GND  P14

N/A  GND  P15

N/A  GND  P16

Table  10:  FF1152 — XC2VP20, XC2VP30, XC2VP40, and XC2VP50

Bank Pin Description
Pin 

Number

No Connects

XC2VP20 XC2VP30 XC2VP40 XC2VP50
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4  IO_L02P_4/D1  AE11

4  IO_L03N_4/D2  AM10

4  IO_L03P_4/D3  AL10

4  IO_L05_4/No_Pair  AH10

4  IO_L06N_4/VRP_4  AP10

4  IO_L06P_4/VRN_4  AN10

4  IO_L07N_4  AH11

4  IO_L07P_4/VREF_4  AH12

4  IO_L08N_4  AG12

4  IO_L08P_4  AG13

4  IO_L09N_4  AK11

4  IO_L09P_4/VREF_4  AJ11

4  IO_L19N_4  AM11

4  IO_L19P_4  AM12

4  IO_L20N_4  AF12

4  IO_L20P_4  AE12

4  IO_L21N_4  AP11

4  IO_L21P_4  AN11

4  IO_L25N_4  AK12

4  IO_L25P_4  AJ12

4  IO_L26N_4  AE13

4  IO_L26P_4  AD13

4  IO_L27N_4  AL12

4  IO_L27P_4/VREF_4  AL13

4  IO_L37N_4  AP12

4  IO_L37P_4  AN12

4  IO_L38N_4  AF14

4  IO_L38P_4  AF15

4  IO_L39N_4  AJ13

4  IO_L39P_4  AH13

4  IO_L43N_4  AN13

4  IO_L43P_4  AM13

4  IO_L44N_4  AE14

4  IO_L44P_4  AD14

4  IO_L45N_4  AH14

4  IO_L45P_4/VREF_4  AG14

4  IO_L46N_4  AK14

4  IO_L46P_4  AJ14

Table  11:  FF1148 — XC2VP40 and XC2VP50

Bank Pin Description Pin Number

No Connects

XC2VP40 XC2VP50
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6  IO_L34N_6  AH38   

6  IO_L35P_6  AH31   

6  IO_L35N_6  AH32   

6  IO_L36P_6  AJ40   

6  IO_L36N_6  AH40   

6  IO_L37P_6  AH41   

6  IO_L37N_6  AH42   

6  IO_L38P_6  AH35   

6  IO_L38N_6  AG35   

6  IO_L39P_6  AG36   

6  IO_L39N_6/VREF_6  AG37   

6  IO_L40P_6  AG38   

6  IO_L40N_6  AG39   

6  IO_L41P_6  AG32   

6  IO_L41N_6  AG33   

6  IO_L42P_6  AG40   

6  IO_L42N_6  AG41   

6  IO_L43P_6  AF33   

6  IO_L43N_6  AF34   

6  IO_L44P_6  AF35   

6  IO_L44N_6  AF36   

6  IO_L45P_6  AF37   

6  IO_L45N_6/VREF_6  AF38   

6  IO_L46P_6  AF39   

6  IO_L46N_6  AF40   

6  IO_L47P_6  AF31   

6  IO_L47N_6  AG31   

6  IO_L48P_6  AF41   

6  IO_L48N_6  AF42   

6  IO_L49P_6  AE35   

6  IO_L49N_6  AE36   

6  IO_L50P_6  AE31   

6  IO_L50N_6  AF32   

6  IO_L51P_6  AE38   

6  IO_L51N_6/VREF_6  AE39   

6  IO_L52P_6  AE41   

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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3  IO_L38P_3  AE9

3  IO_L37N_3  AH3

3  IO_L37P_3  AJ3

3  IO_L36N_3  AJ1

3  IO_L36P_3  AJ2

3  IO_L35N_3  AE6

3  IO_L35P_3  AE7

3  IO_L34N_3  AK6

3  IO_L34P_3  AK7

3  IO_L33N_3/VREF_3  AK3

3  IO_L33P_3  AK4

3  IO_L32N_3  AE12

3  IO_L32P_3  AF12

3  IO_L31N_3  AL5

3  IO_L31P_3  AL6

3  IO_L30N_3  AL3

3  IO_L30P_3  AL4

3  IO_L29N_3  AF10

3  IO_L29P_3  AF11

3  IO_L28N_3  AK2

3  IO_L28P_3  AL2

3  IO_L27N_3/VREF_3  AL7

3  IO_L27P_3  AM6

3  IO_L26N_3  AF7

3  IO_L26P_3  AF8

3  IO_L25N_3  AM4

3  IO_L25P_3  AM5

3  IO_L24N_3  AM1

3  IO_L24P_3  AM2

3  IO_L23N_3  AG10

3  IO_L23P_3  AG11

3  IO_L22N_3  AM7

3  IO_L22P_3  AN7

3  IO_L21N_3/VREF_3  AN5

3  IO_L21P_3  AN6

3  IO_L20N_3  AG8

3  IO_L20P_3  AG9

Table  14:  FF1696 — XC2VP100

Bank Pin Description Pin Number

No Connects

XC2VP100
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7  IO_L79P_7  D41

7  IO_L79N_7  D42

7  IO_L78P_7  C39

7  IO_L78N_7  C40

7  IO_L77P_7  H34

7  IO_L77N_7  H35

7  IO_L76P_7  C37

7  IO_L76N_7/VREF_7  D36

7  IO_L75P_7  B38

7  IO_L75N_7  C38

7  IO_L74P_7  F34

7  IO_L74N_7  G34

7  IO_L73P_7  C35

7  IO_L73N_7  C36

7  IO_L06P_7  A39

7  IO_L06N_7  B39

7  IO_L05P_7  D34

7  IO_L05N_7  D35

7  IO_L04P_7  A37

7  IO_L04N_7/VREF_7  B37

7  IO_L03P_7  A36

7  IO_L03N_7  B36

7  IO_L02P_7  B34

7  IO_L02N_7  C34

7  IO_L01P_7/VRN_7  A35

7  IO_L01N_7/VRP_7  B35

7  VCCO_7  W39

7  VCCO_7  P39

7  VCCO_7  K39

7  VCCO_7  F39

7  VCCO_7  D37

7  VCCO_7  W35

7  VCCO_7  P35

7  VCCO_7  K35

7  VCCO_7  M33

7  VCCO_7  H33

Table  14:  FF1696 — XC2VP100

Bank Pin Description Pin Number

No Connects

XC2VP100
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N/A  GND  AC25

N/A  GND  AB25

N/A  GND  AA25

N/A  GND  Y25

N/A  GND  W25

N/A  GND  V25

N/A  GND  U25

N/A  GND  AL24

N/A  GND  AF24

N/A  GND  AE24

N/A  GND  AD24

N/A  GND  AC24

N/A  GND  AB24

N/A  GND  AA24

N/A  GND  Y24

N/A  GND  W24

N/A  GND  V24

N/A  GND  U24

N/A  GND  M24

N/A  GND  BB23

N/A  GND  AV23

N/A  GND  AP23

N/A  GND  AF23

N/A  GND  AE23

N/A  GND  AD23

N/A  GND  AC23

N/A  GND  AB23

N/A  GND  AA23

N/A  GND  Y23

N/A  GND  W23

N/A  GND  V23

N/A  GND  U23

N/A  GND  J23

N/A  GND  E23

N/A  GND  A23

N/A  GND  AF22

N/A  GND  AE22

Table  14:  FF1696 — XC2VP100

Bank Pin Description Pin Number

No Connects

XC2VP100
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