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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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Recommended Operating Conditions

DC Characteristics Over Recommended Operating Conditions

Symbol Description Min Max Units

VCCINT Supply voltage relative to GND, TC = –55°C to +125°C Ceramic packages 2.5 – 5% 2.5 + 5% V

Supply voltage relative to GND, TJ = –55°C to +125°C Plastic packages 2.5 – 5% 2.5 + 5% V

VCCO Supply voltage relative to GND, TC = –55°C to +125°C Ceramic packages 1.2 3.6 V

Supply voltage relative to GND, TJ = –55°C to +125°C Plastic packages 1.2 3.6 V

TIN Input signal transition time - 250 ns

TIC Initialization Temperature Range(4) XQVR300 –55 +125 °C

XQVR600 –55 +125 °C

XQVR1000 –40 +125 °C

TOC Operational Temperature Range(5) XQVR300 –55 +125 °C

XQVR600 –55 +125 °C

XQVR1000 –55 +125 °C

Notes: 
1. Correct operation is guaranteed with a minimum VCCINT of 2.25V (Nominal VCCINT – 10%). Below the minimum value stated above, 

all delay parameters increase by 3% for each 50 mV reduction in VCCINT below the specified range.
2. At junction temperatures above those listed as Operating Conditions, all delay parameters increase by 0.35% per °C.
3. Input and output measurement threshold is ~50% of VCC.
4. Initialization occurs from the moment of VCC ramp-up to the rising transition of the INIT pin.
5. The device is operational after the INIT pin has transitioned high.

Symbol Description Device Min Max Units

VDRINT Data retention VCCINT voltage
(below which configuration data may be lost)

All 2.0 - V

VDRIO Data retention VCCO voltage
(below which configuration data may be lost)

All 1.2 - V

ICCINTQ Quiescent VCCINT supply current(1) XQV100 - 50 mA

XQV300 - 75 mA

XQV600 - 100 mA

XQV1000 - 100 mA

ICCOQ Quiescent VCCINT supply current(1) XQV100 - 2 mA

XQV300 - 2 mA

XQV600 - 2 mA

XQV1000 - 2 mA

IREF VREF current per VREF pin - - 20 µA

IL Input or output leakage current - –10 +10 µA

CIN Input capacitance (sample tested) - - 8 pF

IRPU Pad pull-up (when selected) at VIN = 0V, VCCO = 3.3V (sample tested) - (2) 0.25 mA

IRPD Pad pull-down (when selected) at VIN = 3.6V (sample tested) - (2) 0.15 mA

Notes: 
1. With no output current loads, no active input pull-up resistors, all I/O pins in a High-Z state and floating.
2. Internal pull-up and pull-down resistors guarantee valid logic levels at unconnected input pins. These pull-up and pull-down resistors 

do not guarantee valid logic levels when input pins are connected to other circuits.
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IOB Input Switching Characteristics Standard Adjustments

Symbol  Description Standard

Speed Grade

Units-4

Data Input Delay Adjustments

TILVTTL Standard-specific data input delay adjustments LVTTL 0.0 ns

TILVCMOS2 LVCMOS2 –0.05 ns

TIPCI33_3 PCI, 33 MHz, 3.3V –0.14 ns

TIPCI33_5 PCI, 33 MHz, 5.0V 0.33 ns

TIGTL GTL 0.26 ns

TIGTLP GTL+ 0.14 ns

TIHSTL HSTL 0.04 ns

TISSTL2 SSTL2 –0.10 ns

TISSTL3 SSTL3 –0.06 ns

TICTT CTT 0.02 ns

TIAGP AGP –0.08 ns
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IOB Output Switching Characteristics Standard Adjustments

Output delays terminating at a pad are specified for LVTTL with 12 mA drive and fast slew rate. For other standards, adjust
the delays by the values shown.

Symbol  Description Standard

Speed Grade

Units-4

Output Delay Adjustments

TOLVTTL_S2 Standard-specific adjustments for output delays 
terminating at pads (based on standard capacitive 
load, Csl)

LVTTL, slow 2 mA 17.0 ns

TOLVTTL_S4 4 mA 8.6 ns

TOLVTTL_S6 6 mA 5.6 ns

TOLVTTL_S8 8 mA 3.5 ns

TOLVTTL_S12 12 mA 2.2 ns

TOLVTTL_S16 16 mA 2.0 ns

TOLVTTL_S24 24 mA 1.6 ns

TOLVTTL_F2 LVTTL, fast  2 mA 15.1 ns

TOLVTTL_F4 4 mA 6.1 ns

TOLVTTL_F6 6 mA 3.6 ns

TOLVTTL_F8 8 mA 1.2 ns

TOLVTTL_F12 12 mA 0.0 ns

TOLVTTL_F16 16 mA –0.05 ns

TOLVTTL_F24 24 mA –0.23 ns

TOLVCMOS2 LVCMOS2 0.12 ns

TOPCI33_3 PCI, 33 MHz, 3.3V 2.7 ns

TOPCI33_5 PCI, 33 MHz, 5.0V 3.3 ns

TOGTL GTL 0.6 ns

TOGTLP GTL+ 1.0 ns

TOHSTL_I HSTL I –0.5 ns

TOHSTL_III HSTL III –1.0 ns

TOHSTL_IV HSTL IV –1.1 ns

TOSSTL2_I SSTL2 I –0.5 ns

TOSSTL2_II SSTL2 II –1.0 ns

TOSSTL3_I SSTL3 I –0.5 ns

TOSSTL3_II SSTL3 II –1.1 ns

TOCTT CTT –0.6 ns

TOAGP AGP –1.0 ns
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Calculation of Tioop as a Function of Capacitance
The values for Tioop were based on the standard capacitive
load (Csl) for each I/O standard as listed in Table 2.

For other capacitive loads, use the formulas below to calcu-
late the corresponding Tioop:

Tioop = Tioopl + Topadjust + (Cload - Csl) * fl

Where:

Topadjust is reported above in the Output Delay 
Adjustment section.

Cload is the capacitive load for the design. 

Clock Distribution Guidelines and Switching Characteristics

Table  2:  Constants for Use in Calculation of Top

Standard Csl (pF) fl (ns/pF)

LVTTL slow 
slew rate

2 mA drive 35 0.41

4 mA drive 35 0.20

6 mA drive 35 0.100

8 mA drive 35 0.086

12 mA drive 35 0.058

16 mA drive 35 0.050

24 mA drive 35 0.048

LVTTL fast 
slew rate

2 mA drive 35 0.41

4 mA drive 35 0.20

6 mA drive 35 0.13

8 mA drive 35 0.079

12 mA drive 35 0.044

16 mA drive 35 0.043

24 mA drive 35 0.033

LVCMOS2 35 0.041

PCI 33 MHz 5V 50 0.050

PCI 33 MHZ 3.3V 10 0.050

GTL 0 0.014

GTL+ 0 0.017

HSTL Class I 20 0.022

HSTL Class III 20 0.016

HSTL Class IV 20 0.014

SSTL2 Class I 30 0.028

SSTL2 Class II 30 0.016

SSTL3 Class 1 30 0.029

SSTL3 Class II 30 0.016

CTT 20 0.035

AGP 10 0.037

Table  2:  Constants for Use in Calculation of Top 

Standard Csl (pF) fl (ns/pF)

Symbol  Description Device

Speed Grade

Units

-4

Min Max

Global Clock Skew

TGSKEWIOB Global clock skew between IOB flip-flops XQV100 - 0.15 ns

XQV300 - 0.18 ns

XQV600 - 0.17 ns

XQV1000 - 0.25 ns

TGPIO Global clock PAD to output All - 0.9 ns

TGIO Global clock buffer I input to O output All - 0.9 ns

Notes: 
1. These clock-distribution delays are provided for guidance only. They reflect the delays encountered in a typical design under 

worst-case conditions. Precise values for a particular design are provided by the timing analyzer.
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CLB Arithmetic Switching Characteristics

Setup times not listed explicitly can be approximated by decreasing the combinatorial delays by the setup time adjustment
listed. Precise values are provided by the timing analyzer.

Symbol  Description

Speed Grade

Units

-4

Min Max

Combinatorial Delays

TOPX F operand inputs to X via XOR - 1.0 ns

TOPXB F operand input to XB output - 1.4 ns

TOPY F operand input to Y via XOR - 2.0 ns

TOPYB F operand input to YB output - 2.0 ns

TOPCYF F operand input to COUT output - 1.5 ns

TOPGY G operand inputs to Y via XOR - 1.2 ns

TOPGYB G operand input to YB output - 2.1 ns

TOPCYG G operand input to COUT output - 1.6 ns

TBXCY BX initialization input to COUT - 1.1 ns

TCINX CIN input to X output via XOR - 0.6 ns

TCINXB CIN input to XB - 0.1 ns

TCINY CIN input to Y via XOR - 0.6 ns

TCINYB CIN input to YB - 0.6 ns

TBYP CIN input to COUT output - 0.2 ns

Multiplier Operation

TFANDXB F1/2 operand inputs to XB output via AND - 0.5 ns

TFANDYB F1/2 operand inputs to YB output via AND - 1.1 ns

TFANDCY F1/2 operand inputs to COUT output via AND - 0.6 ns

TGANDYB G1/2 operand inputs to YB output via AND - 0.7 ns

TGANDCY G1/2 operand inputs to COUT output via AND - 0.2 ns

Setup and Hold Times before/after Clock CLK Setup Time / Hold Time

TCCKX/TCKCX CIN input to FFX 1.3 / 0 - ns

TCCKY/TCKCY CIN input to FFY 1.4 / 0 - ns

Notes: 
1. A Zero “0” Hold Time listing indicates no hold time or a negative hold time. Negative values can not be guaranteed “best-case”, but if 

a “0” is listed, there is no positive hold time.
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CLB SelectRAM Switching Characteristics

BLOCKRAM Switching Characteristics

Symbol  Description

Speed Grade

Units

-4

Min Max

Sequential Delays

TSHCKO Clock CLK to X/Y outputs (WE active) - 3.0 ns

Shift-Register Mode

TSHCKO Clock CLK to X/Y outputs - 3.0 ns

Setup Times before Clock CLK Setup Time / Hold Time

TAS/TAH F/G address inputs 0.7 / 0 - ns

TDS/TDH BX/BY data inputs (DIN) 0.9 / 0 - ns

TWS/TWH CE input (WE) 1.0 / 0 - ns

Shift-Register Mode

TSHDICK BX/BY data inputs (DIN) 0.9 - ns

TSHCECK CE input (WS) 1.0 - ns

Clock CLK

TWPH Minimum pulse width, High 3.1 - ns

TWPL Minimum pulse width, Low 3.1 - ns

TWC Minimum clock period to meet address write cycle time 6.2 - ns

Shift-Register Mode

TSRPH Minimum pulse width, High 3.1 - ns

TSRPL Minimum pulse width, Low 3.1 - ns

Symbol  Description

Speed Grade

Units

-4

Min Max

Sequential Delays

TBCKO Clock CLK to DOUT output - 4.1 ns

Setup Times Before Clock Clk

TBACK/TBCKA ADDR inputs 1.5 / 0 - ns

TBDCK/TBCKD DIN inputs 1.5 / 0 - ns

TBECK/TBCKE EN input 3.4 / 0 - ns

TBRCK/TBCKR RST input 3.2 / 0 - ns

TBWCK/TBCKW WEN input 3.0 / 0 - ns

Clock CLK

TBPWH Minimum pulse width, High 2.0 - ns

TBPWL Minimum pulse width, Low 2.0 - ns

TBCCS CLKA -> CLKB setup time for different ports 4.0 - ns

Notes:  
1. A Zero “0” Hold Time listing indicates no hold time or a negative hold time. Negative values can not be guaranteed “best-case”, but 

if a “0” is listed, there is no positive hold time.
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TBUF Switching Characteristics

JTAG Test Access Port Switching Characteristics

Virtex Pin-to-Pin Output Parameter Guidelines
Testing of switching parameters is modeled after testing
methods specified by MIL-M-38510/605. All devices are
100% functionally tested. Listed below are representative

values for typical pin locations and normal clock loading.
Values are expressed in nanoseconds unless otherwise
noted.

Global Clock Input to Output Delay for LVTTL, 12 mA, Fast Slew Rate, with DLL

Global Clock Input to Output Delay for LVTTL, 12 mA, Fast Slew Rate, without DLL

Symbol  Description 

Speed Grade

Units

-4

Min Max
Combinatorial Delays

TIO IN input to OUT output - 0.0 ns

TOFF TRI input to OUT output high-impedance - 0.2 ns

TON Tri input to valid data on OUT output - 0.2 ns

Symbol  Description 

Speed Grade

Units
-4

Min Max
TTAPTCK TMS and TDI setup times before TCK 4.0 - ns
TTCKTAP TMS and TDI hold times after TCK 2.0 - ns
TTCKTDO Output delay from clock TCK to output TDO - 11.0 ns

FTCK Maximum TCK clock frequency - 33 MHz

Symbol Description Device

 Speed Grade

Units

-4

Min Max

LVTTL Global Clock Input to Output Delay using Output Flip-flop, 
12 mA, Fast Slew Rate, with DLL. For data output with different 
standards, adjust the delays with the values shown in "IOB Output 
Switching Characteristics Standard Adjustments" on page 8.

XQV100 - 3.6 ns

XQV300 - 3.6 ns

XQV600 - 3.6 ns

XQV1000 - 3.6 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 35 pF external capacitive load. For different loads, see Table 2.
3. DLL output jitter is already included in the timing calculation.

Symbol Description Device

 Speed Grade

Units

-4

Min Max

LVTTL Global Clock Input to Output Delay using Output Flip-flop, 
12 mA, Fast Slew Rate, without DLL. For data output with different 
standards, adjust the delays with the values shown in "IOB Output 
Switching Characteristics Standard Adjustments" on page 8.

XQV100 - 5.7 ns

XQV300 - 5.9 ns

XQV600 - 6.0 ns

XQV1000 - 6.3 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 35 pF external capacitive load. For different loads, see Table 2.
DS002 (v1.5) December 5, 2001 www.xilinx.com 13
Preliminary Product Specification 1-800-255-7778

http://www.xilinx.com


QPro Virtex 2.5V QML High-Reliability FPGAs
R

Virtex Pin-to-Pin Input Parameter Guidelines
Testing of switching parameters is modeled after testing
methods specified by MIL-M-38510/605. All devices are
100% functionally tested. Listed below are representative

values for typical pin locations and normal clock loading.
Values are expressed in nanoseconds unless otherwise
noted

Global Clock Setup and Hold for LVTTL Standard, with DLL

Global Clock Setup and Hold for LVTTL Standard, without DLL

Symbol Description Device

Speed Grade

Units

-4

Min Max

Input Setup and Hold Time Relative to Global Clock Input Signal for LVTTL Standard. For data input with different 
standards, adjust the setup time delay by the values shown in Input Delay Adjustments.

TPSDLL/TPHDLL No Delay

Global clock and IFF, with DLL

XQV100 2.1 / –0.4 - ns

XQV300 2.1 / –0.4 - ns

XQV600 2.1 / –0.4 - ns

XQV1000 2.1 / –0.4 - ns

Notes: 
1. IFF = Input Flip-Flop or Latch
2. Setup time is measured relative to the Global Clock input signal with the fastest route and the lightest load. Hold time is measured 

relative to the Global Clock input signal with the slowest route and heaviest load.
3. DLL output jitter is already included in the timing calculation.

Symbol Description Device

Speed Grade

Units

-4

Min Max

Input Setup and Hold Time Relative to Global Clock Input Signal for LVTTL Standard. For data input with different 
standards, adjust the setup time delay by the values shown in Input Delay Adjustments.

TPSFD/TPHFD Full Delay

Global clock and IFF, without DLL

XQV100 3.0 / 0.0 - ns

XQV300 3.1 / 0.0 - ns

XQV600 3.3 / 0.0 - ns

XQV1000 3.6 / 0.0 - ns

Notes: 
1. IFF = Input Flip-Flop or Latch
2. Setup time is measured relative to the Global Clock input signal with the fastest route and the lightest load. Hold time is measured 

relative to the Global Clock input signal with the slowest route and heaviest load.
3. A Zero “0” Hold Time listing indicates no hold time or a negative hold time. Negative values can not be guaranteed “best-case”, but 

if a “0” is listed, there is no positive hold time.
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QPro Virtex Pinouts

Pinout Tables
See the Xilinx WebLINX web site (http://www.xil-
inx.com/partinfo/databook.htm) for updates or additional
pinout information. For convenience, Table 3, Table 4 and

Table 5 list the locations of special-purpose and power-sup-
ply pins. Pins not listed are user I/Os. 

Table  3:  Virtex QFP Package Pinout Information

Pin Name Device PQ/HQ240

GCK0 All 92

GCK1 All 89

GCK2 All 210

GCK3 All 213

M0 All 60

M1 All 58

M2 All 62

CCLK All 179

PROGRAM All 122

DONE All 120

INIT All 123

BUSY/DOUT All 178

D0/DIN All 177

D1 All 167

D2 All 163

D3 All 156

D4 All 145

D5 All 138

D6 All 134

D7 All 124

WRITE All 185

CS All 184

TDI All 183

TDO All 181

TMS All 2

TCK All 239

VCCINT All 16, 32, 43, 77, 88, 104, 
137, 148, 164, 198, 214, 

225

VCCO

(The VCCO for the PQ/HQ240 package is common to all eight I/O 
banks. Different output standards per I/O bank that require different 
VCCO values cannot be supported.)

All 15, 30, 44, 61, 76, 90, 
105, 121, 136, 150, 165, 
180, 197, 212, 226, 240
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VREF, Bank 0

(VREF pins are listed incrementally. Connect all pins listed for both 
the required device and all smaller devices listed in the same 
package.)

Within each bank, if input reference voltage is not required, all VREF 
pins are general I/O.

XQV100 ... + 229

XQV300 ... + 236

XQV600 ... + 230

VREF, Bank 1

(VREF pins are listed incrementally. Connect all pins listed for both 
the required device and all smaller devices listed in the same 
package.)

Within each bank, if input reference voltage is not required, all VREF 
pins are general I/O.

XQV100 ... + 194

XQV300 ... + 187

XQV600 ... + 193

VREF, Bank 2

(VREF pins are listed incrementally. Connect all pins listed for both 
the required device and all smaller devices listed in the same 
package.)

Within each bank, if input reference voltage is not required, all VREF 
pins are general I/O.

XQV100 ... + 168

XQV300 ... + 175

XQV600 ... + 169

VREF, Bank 3

(VREF pins are listed incrementally. Connect all pins listed for both 
the required device and all smaller devices listed in the same 
package.)

Within each bank, if input reference voltage is not required, all VREF 
pins are general I/O.

XQV100 ... + 133

XQV300 ... + 126

XQV600 ... + 132

VREF, Bank 4

(VREF pins are listed incrementally. Connect all pins listed for both 
the required device and all smaller devices listed in the same 
package.)

Within each bank, if input reference voltage is not required, all VREF 
pins are general I/O.

XQV100 ... + 108

XQV300 ... + 115

XQV600 ... + 109

VREF, Bank 5

(VREF pins are listed incrementally. Connect all pins listed for both 
the required device and all smaller devices listed in the same 
package.)

Within each bank, if input reference voltage is not required, all VREF 
pins are general I/O.

XQV100 ... + 73

XQV300 ... + 66

XQV600 ... + 72

VREF, Bank 6 

(VREF pins are listed incrementally. Connect all pins listed for both 
the required device and all smaller devices listed in the same 
package.)

Within each bank, if input reference voltage is not required, all VREF 
pins are general I/O.

XQV100 ... + 47

XQV300 ... + 54

XQV600 ... + 48

Table  3:  Virtex QFP Package Pinout Information (Continued)

Pin Name Device PQ/HQ240
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VREF, Bank 7 (VREF pins are listed incrementally. Connect all pins 
listed for both the required device and all smaller devices listed in the 
same package.)

Within each bank, if input reference voltage is not required, all VREF 
pins are general I/O.

XQV100 ... + 12

XQV300 ... + 5

XQV600 ... + 11

GND All 1, 8, 14, 22, 29, 37, 45, 51, 
59, 69, 75, 83, 91, 98, 

106, 112, 119, 129, 135, 
143, 151, 158, 166, 172, 
182, 190, 196, 204, 211, 

219, 227, 233

Table  4:  Virtex Plastic Ball Grid and Ceramic Column Grid Pinout Information

Pin Name Device BG256 BG352 BG432 BG560/CG560

GCK0 All Y11 AE13 AL16 AL17

GCK1 All Y10 AF14 AK16 AJ17

GCK2 All A10 B14 A16 D17

GCK3 All B10 D14 D17 A17

M0 All Y1 AD24 AH28 AJ29

M1 All U3 AB23 AH29 AK30

M2 All W2 AC23 AJ28 AN32

CCLK All B19 C3 D4 C4

PROGRAM All Y20 AC4 AH3 AM1

DONE All W19 AD3 AH4 AJ5

INIT All U18 AD2 AJ2 AH5

BUSY/DOUT All D18 E4 D3 D4

D0/DIN All C19 D3 C2 E4

D1 All E20 G1 K4 K3

D2 All G19 J3 K2 L4

D3 All J19 M3 P4 P3

D4 All M19 R3 V4 W4

D5 All P19 U4 AB1 AB5

D6 All T20 V3 AB3 AC4

D7 All V19 AC3 AG4 AJ4

WRITE All A19 D5 B4 D6

CS All B18 C4 D5 A2

TDI All C17 B3 B3 D5

TDO All A20 D4 C4 E6

TMS All D3 D23 D29 B33

TCK All A1 C24 D28 E29

DXN All W3 AD23 AH27 AK29

Table  3:  Virtex QFP Package Pinout Information (Continued)

Pin Name Device PQ/HQ240
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VREF, Bank 0

(VREF pins are listed incrementally. 
Connect all pins listed for both the 
required device and all smaller 
devices listed in the same package.) 

Within each bank, if input reference 
voltage is not required, all VREF pins 
are general I/O.

XQV100 A4, A8, B4 - - -

XQV300 - A16, C19, 
C21, D21

B19, D22, D24, 
D26

-

XQV600 - - ... + C18, C24 - 

XQV1000 - - - A19, D20, D26, 
D29, E21, E23, 

E24, E27, 

VREF, Bank 1 

(VREF pins are listed incrementally. 
Connect all pins listed for both the 
required device and all smaller 
devices listed in the same package.) 

Within each bank, if input reference 
voltage is not required, all VREF pins 
are general I/O.

XQV100 A17, B12, 
B15

- - -

XQV300 - B6, C9, C12, 
D6

A13, B7, C6, 
C10

-

XQV600 - - ... + B15, D10 -

XQV1000 - - - A6, D7, D10, 
D11, D13, D16, 

E7, E15

VREF, Bank 2

(VREF pins are listed incrementally. 
Connect all pins listed for both the 
required device and all smaller 
devices listed in the same package.)

Within each bank, if input reference 
voltage is not required, all VREF pins 
are general I/O.

XQV100 C20, F19, J18 - - -

XQV300 - D2, E2, H2, 
M4

E2, G3, J2, N1 -

XQV600 - - ... + H1, R3 -

XQV1000 - - - B3, G5, H4, K5, 
L5, N5, P4, R1

VREF, Bank 3

(VREF pins are listed incrementally. 
Connect all pins listed for both the 
required device and all smaller 
devices listed in the same package.)

Within each bank, if input reference 
voltage is not required, all VREF pins 
are general I/O.

XQV100 M18, R19, 
V20

- - -

XQV300 - R4, V4, Y3, 
AC2

V2, AB4, AD4, 
AF3

-

XQV600 - - ... + U2, AC3 -

XQV1000 - - - V4, W5, AA4, 
AD3, AE5, AF1, 

AH4, AK2

Table  4:  Virtex Plastic Ball Grid and Ceramic Column Grid Pinout Information (Continued)

Pin Name Device BG256 BG352 BG432 BG560/CG560
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VREF, Bank 4

(VREF pins are listed incrementally. 
Connect all pins listed for both the 
required device and all smaller 
devices listed in the same package.)

Within each bank, if input reference 
voltage is not required, all VREF pins 
are general I/O.

XQV100 V12, W15, 
Y18

- - -

XQV300 - AC12, AE4, 
AE5, AE8

AJ7, AL4, AL8, 
AL13

-

XQV600 - - ... + AK8, AK15 -

XQV1000 - - - AK13, AL7, AL9, 
AL10, AL16, 

AM4, AM14,AN3

VREF, Bank 5

(VREF pins are listed incrementally. 
Connect all pins listed for both the 
required device and all smaller 
devices listed in the same package.)

Within each bank, if input reference 
voltage is not required, all VREF pins 
are general I/O.

XQV100 V9, W6, Y3 - - -

XQV300 -  AC15, AC18, 
AD20, AE23

AJ18, AJ25, 
AK23, AK27

-

XQV600 - - ... + AJ17, 
AL24

-

XQV1000 - - - AJ18, AJ25, 
AK28, AL20, 
AL24, AL29, 
AM26, AN23 

VREF, Bank 6

(VREF pins are listed incrementally. 
Connect all pins listed for both the 
required device and all smaller 
devices listed in the same package.)

Within each bank, if input reference 
voltage is not required, all VREF pins 
are general I/O.

XQV100 M2, R3, T1 - - -

XQV300 - R24, Y26, 
AA25, AD26

V28, AB28, 
AE30, AF28

-

XQV600 - - ... + U28, AC28 -

XQV1000 - - - V29, Y32, 
AA30,AD31, 
AE29, AK32, 
AE31, AH30

VREF, Bank 7

(VREF pins are listed incrementally. 
Connect all pins listed for both the 
required device and all smaller 
devices listed in the same package.)

Within each bank, if input reference 
voltage is not required, all VREF pins 
are general I/O.

XQV100 D1, G3, H1 - - -

XQV300 - D26, E24, 
G26, L26

F28, F31, J30, 
N30 

-

XQV600 - - ... + J28, R31 -

XQV1000 - - - D31, E31, G31, 
H32, K31, P31, 

T31, L33

Table  4:  Virtex Plastic Ball Grid and Ceramic Column Grid Pinout Information (Continued)

Pin Name Device BG256 BG352 BG432 BG560/CG560
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Ceramic Quad Flat Package (CB228) Pinout 
Information  

Table  5:  CQFP Package (CB228)

Function Pin No.

GND 1

TMS 2

IO 3

IO 4

IO_VREF_7 5

IO 6

IO 7

GND 8

IO 9

IO 10

IO 11

IO_VREF_7 12

IO 13

GND 14

VCCINT 15

IO 16

IO 17

VCCO 18

IO 19

IO 20

IO_VREF_7 21

IO 22

IO 23

IO 24

IO 25

IO_IRDY 26

GND 27

VCCO 28

IO_TRDY 29

VCCINT 30

IO 31

IO 32

IO 33

IO_VREF_6 34

IO 35

IO 36

VCCO 37

IO 38

IO 39

IO 40

VCCINT 41

GND 42

IO 43

IO_VREF_6 44

IO 45

IO 46

IO_VREF_6 47

GND 48

IO 49

IO 50

IO_VREF_6 51

IO 52

IO 53

IO 54

M1 55

GND 56

M0 57

VCCO 58

M2 59

IO 60

IO 61

IO 62

IO_VREF_5 63

IO 64

IO 65

GND 66

IO_VREF_5 67

IO 68

IO 69

IO_VREF5 70

IO 71

GND 72

VCCINT 73

IO 74

IO 75

VCCO 76

IO 77

IO 78

Table  5:  CQFP Package (CB228) (Continued)

Function Pin No.
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IO_VREF_5 79

IO 80

IO 81

IO 82

VCCINT 83

GCK1 84

VCCO 85

GND 86

GCKO 87

IO 88

IO 89

IO 90

IO 91

IO_VREF_4 92

IO 93

IO 94

VCCO 95

IO 96

IO 97

IO 98

VCCINT 99

GND 100

IO 101

IO_VREF_4 102

IO 103

IO 104

IO_VREF_4 105

GND 106

IO 107

IO 108

IO_VREF_4 109

IO 110

IO 111

IO 112

GND 113

DONE 114

VCCO 115

PROGRAM 116

IO_INIT 117

IO_D7 118

Table  5:  CQFP Package (CB228) (Continued)

Function Pin No.

IO 119

IO_VREF_3 120

IO 121

IO 122

GND 123

IO_VREF_3 124

IO 125

IO 126

IO_VREF_3 127

IO_D6 128

GND 129

VCCINT 130

IO_D5 131

IO 132

VCCO 133

IO 134

IO 135

IO_VREF_3 136

IO_D4 137

IO 138

IO 139

VCCINT 140

IO_TRDY 141

VCCO 142

GND 143

IO_IRDY 144

IO 145

IO 146

IO 147

IO_D3 148

IO_VREF_2 149

IO 150

IO 151

VCCO 152

IO 153

IO 154

IO_D2 155

VCCINT 156

GND 157

IO_D1 158

Table  5:  CQFP Package (CB228) (Continued)

Function Pin No.
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IO_VREF_2 159

IO 160

IO 161

IO_VREF_2 162

GND 163

IO 164

IO 165

IO_VREF_2 166

IO 167

IO_DIN_D0 168

IO_DOUT_BUSY 169

CCLK 170

VCCO 171

TDO 172

GND 173

TDI 174

IO_CS 175

IO_WRITE 176

IO 177

IO_VREF_1 178

IO 179

GND 180

IO_VREF_1 181

IO 182

IO 183

IO_VREF_1 184

IO 185

GND 186

VCCINT 187

IO 188

IO 189

IO 190

VCCO 191

IO 192

IO 193

IO_VREF_1 194

IO 195

IO 196

IO 197

IO 198

Table  5:  CQFP Package (CB228) (Continued)

Function Pin No.

GCK2 199

GND 200

VCCO 201

GCK3 202

VCCINT 203

IO 204

IO 205

IO 206

IO_VREF_0 207

IO 208

IO 209

VCCO 210

IO 211

IO 212

IO 213

VCCINT 214

GND 215

IO 216

IO_VREF_0 217

IO 218

IO 219

IO_VREF_0 220

GND 221

IO 222

IO 223

IO_VREF_0 224

IO 225

IO 226

TCK 227

VCCO 228

GND 1, 8, 14, 27, 42, 48, 
56, 66, 72, 86, 100, 
106, 113, 123, 129, 
143, 157, 163, 173, 
180, 186, 200, 215, 

221

VCCINT 15, 30, 41, 73, 83, 99, 
130, 140, 156, 187, 

203, 214

VCCO 18, 28, 37, 58, 76, 85, 
95, 115, 133, 142, 
152, 171, 191, 201, 

210, 228

Table  5:  CQFP Package (CB228) (Continued)

Function Pin No.
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Pinout Diagrams
The following diagrams illustrate the locations of spe-
cial-purpose pins on Virtex FPGAs. Table 6 lists the sym-
bols used in these diagrams. The diagrams also show
I/O-bank boundaries.

Table  6:  Pinout Diagram Symbols

Symbol Pin Function

S General I/O

d Device-dependent general I/O, n/c on 
smaller devices

V VCCINT

v Device-dependent VCCINT, n/c on smaller 
devices

O VCCO

R VREF

r Device-dependent VREF, remains I/O on 
smaller devices

G Ground

Ø, 1, 2, 3 Global Clocks

❿ , ❶ , ❷ M0, M1, M2

➉ , ➀ , ➁ , ➂ ,

➃ , ➄ , ➅ , ➆

D0/DIN, D1, D2, D3, D4, D5, D6, D7

B DOUT/BUSY

D DONE

P PROGRAM

I INIT

K CCLK

W WRITE

S CS

T Boundary-scan test aAccess port

+ Temperature diode, anode

– Temperature diode, cathode

n No connect

Table  6:  Pinout Diagram Symbols

Symbol Pin Function
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CG560 Pin Function Diagram
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Package Drawing CG560 Ceramic Column Grid

CG560 Ceramic Column Grid Package
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SMD (Class Q) Odering Options

Revision History
The following table shows the revision history for this document

Date Version Revision

10/04/99 1.0 Initial Xilinx release.

06/01/00 1.1 Upated format.

02/13/01 1.2 Updated Temperature Specifications.

11/05/01 1.3 Changed V600 Power-up temp min to –55°C. Added L33 as Bank 7 VREF. Updated format.

11/15/01 1.4 Fixed boken links. Added note for VCCO banking rules for PQ240 package.

12/05/01 1.5 Corrected Table 5 pin description for pin 9 and pin 39.

5962 9957201 Q Y C

Lead FinishGeneric Standard 
Microcircuit Drawing (SMD)

Device Type

Package Type

QML Certified MIL-PRF-38535(1)

Valid SMD Combinations 

SMD Number Device Pkg Markings Lead Finish

5962-9957201QYC XQV300-4CB228Q Lid Gold Plate

5962-9957201QZC XQV300-4CB228Q Base Gold Plate

5962-9957201NTB XQV300-4PQ240N - Solder Plate

5962-9957201NNA XQV300-4BG352N - Solder Ball

5962-9957201NUA XQV300-4BG432N - Solder Ball

5962-9957301QYC XQV600-4CB228Q Lid Gold Plate

5962-9957301QZC XQV600-4CB228Q Base Gold Plate

5962-9957301NTB XQV600-4HQ240N - Solder Plate

5962-9957301NUA XQV600-4BG432N - Solder Ball

5962-9957401QXC XQV1000-4CG560Q - Solder Column

5962-9957401NUA XQV1000-4BG560N - Solder Ball

Notes: 
1. Type N designates QML Plastic.
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