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Instruction Set
The Virtex-E series Boundary Scan instruction set also
includes instructions to configure the device and read back
configuration data (CFG_IN, CFG_OUT, and JSTART). The
complete instruction set is coded as shown in Table 6.. 

Figure 11:  Virtex-E Family Boundary Scan Logic
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Table  6:  Boundary Scan Instructions

Boundary Scan 
Command 

Binary 
Code(4:0) Description

EXTEST 00000 Enables Boundary Scan 
EXTEST operation

SAMPLE/ 
PRELOAD

00001 Enables Boundary Scan 
SAMPLE/PRELOAD 
operation

USER1 00010 Access user-defined 
register 1

USER2 00011 Access user-defined 
register 2

CFG_OUT 00100 Access the 
configuration bus for 
read operations.

CFG_IN 00101 Access the 
configuration bus for 
write operations.

INTEST 00111 Enables Boundary Scan 
INTEST operation

USERCODE 01000 Enables shifting out 
USER code

IDCODE 01001 Enables shifting out of 
ID Code

HIGHZ 01010 3-states output pins 
while enabling the 
Bypass Register

JSTART 01100 Clock the start-up 
sequence when 
StartupClk is TCK

BYPASS 11111 Enables BYPASS

RESERVED All other 
codes

Xilinx reserved 
instructions

Table  6:  Boundary Scan Instructions (Continued)

Boundary Scan 
Command 

Binary 
Code(4:0) Description
DS022-2 (v2.8) January 16, 2006 www.xilinx.com Module 2 of 4
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DLL Properties

Properties provide access to some of the Virtex-E series
DLL features, (for example, clock division and duty cycle
correction).

Duty Cycle Correction Property
The 1x clock outputs, CLK0, CLK90, CLK180, and CLK270,
use the duty-cycle corrected default, exhibiting a 50/50 duty
cycle. The DUTY_CYCLE_CORRECTION property (by
default TRUE) controls this feature. To deactivate the DLL
duty-cycle correction for the 1x clock outputs, attach the
DUTY_CYCLE_CORRECTION=FALSE property to the
DLL symbol. 

Clock Divide Property 
The CLKDV_DIVIDE property specifies how the signal on
the CLKDV pin is frequency divided with respect to the
CLK0 pin. The values allowed for this property are 1.5, 2,
2.5, 3, 4, 5, 8, or 16; the default value is 2. 

Startup Delay Property 

This property, STARTUP_WAIT, takes on a value of TRUE
or FALSE (the default value). When TRUE the device con-
figuration DONE signal waits until the DLL locks before
going to High.

Virtex-E DLL Location Constraints
As shown in Figure 26, there are four additional DLLs in the
Virtex-E devices, for a total of eight per Virtex-E device.
These DLLs are located in silicon, at the top and bottom of
the two innermost block SelectRAM columns. The location
constraint LOC, attached to the DLL symbol with the identi-
fier DLL0S, DLL0P, DLL1S, DLL1P, DLL2S, DLL2P, DLL3S,
or DLL3P, controls the DLL location.

The LOC property uses the following form:

LOC = DLL0P
 

Design Factors
Use the following design considerations to avoid pitfalls and
improve success designing with Xilinx devices.

Input Clock

The output clock signal of a DLL, essentially a delayed ver-
sion of the input clock signal, reflects any instability on the
input clock in the output waveform. For this reason the qual-
ity of the DLL input clock relates directly to the quality of the
output clock waveforms generated by the DLL. The DLL
input clock requirements are specified in the data sheet. 

In most systems a crystal oscillator generates the system
clock. The DLL can be used with any commercially available
quartz crystal oscillator. For example, most crystal oscilla-
tors produce an output waveform with a frequency tolerance
of 100 PPM, meaning 0.01 percent change in the clock
period. The DLL operates reliably on an input waveform with
a frequency drift of up to 1 ns — orders of magnitude in
excess of that needed to support any crystal oscillator in the
industry. However, the cycle-to-cycle jitter must be kept to
less than 300 ps in the low frequencies and 150 ps for the
high frequencies.

Input Clock Changes

Changing the period of the input clock beyond the maximum
drift amount requires a manual reset of the CLKDLL. Failure
to reset the DLL produces an unreliable lock signal and out-
put clock.

It is possible to stop the input clock with little impact to the
DLL. Stopping the clock should be limited to less than 
100 μs to keep device cooling to a minimum. The clock
should be stopped during a Low phase, and when restored
the full High period should be seen. During this time,
LOCKED stays High and remains High when the clock is
restored.

When the clock is stopped, one to four more clocks are still
observed as the delay line is flushed. When the clock is
restarted, the output clocks are not observed for one to four
clocks as the delay line is filled. The most common case is
two or three clocks.

In a similar manner, a phase shift of the input clock is also
possible. The phase shift propagates to the output one to
four clocks after the original shift, with no disruption to the
CLKDLL control.

Output Clocks
As mentioned earlier in the DLL pin descriptions, some
restrictions apply regarding the connectivity of the output
pins. The DLL clock outputs can drive an OBUF, a global
clock buffer BUFG, or they can route directly to destination
clock pins. The only BUFGs that the DLL clock outputs can
drive are the two on the same edge of the device (top or bot-
tom). In addition, the CLK2X output of the secondary DLL
can connect directly to the CLKIN of the primary DLL in the
same quadrant.

Do not use the DLL output clock signals until after activation
of the LOCKED signal. Prior to the activation of the
LOCKED signal, the DLL output clocks are not valid and
can exhibit glitches, spikes, or other spurious movement.

Figure 26:   Virtex Series DLLs
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VHDL Initialization Example

library IEEE;
use IEEE.std_logic_1164.all;

entity MYMEM is
port (CLK, WE:in std_logic;
ADDR: in std_logic_vector(8 downto 0);
DIN: in std_logic_vector(7 downto 0);
DOUT: out std_logic_vector(7 downto 0));
end MYMEM;

architecture BEHAVE of MYMEM is
signal logic0, logic1: std_logic;

component RAMB4_S8
--synopsys translate_off
generic( INIT_00,INIT_01, INIT_02, INIT_03, INIT_04, INIT_05, INIT_06, INIT_07,
INIT_08, INIT_09, INIT_0a, INIT_0b, INIT_0c, INIT_0d, INIT_0e, INIT_0f : BIT_VECTOR(255 
downto 0) 
:= X"0000000000000000000000000000000000000000000000000000000000000000");
--synopsys translate_on
port (WE, EN, RST, CLK: in STD_LOGIC;
ADDR: in STD_LOGIC_VECTOR(8 downto 0);
DI: in STD_LOGIC_VECTOR(7 downto 0);
DO: out STD_LOGIC_VECTOR(7 downto 0));
end component;

--synopsys dc_script_begin
--set_attribute ram0 INIT_00 
"0123456789ABCDEF0123456789ABCDEF0123456789ABCDEF0123456789ABCDEF" -type string
--set_attribute ram0 INIT_01 
"FEDCBA9876543210FEDCBA9876543210FEDCBA9876543210FEDCBA9876543210" -type string
--synopsys dc_script_end

begin
logic0 <=’0’;
logic1 <=’1’;

ram0: RAMB4_S8
--synopsys translate_off
generic map (

INIT_00 => X"0123456789ABCDEF0123456789ABCDEF0123456789ABCDEF0123456789ABCDEF",
INIT_01 => X"FEDCBA9876543210FEDCBA9876543210FEDCBA9876543210FEDCBA9876543210")
--synopsys translate_on
port map (WE=>WE, EN=>logic1, RST=>logic0, CLK=>CLK,ADDR=>ADDR, DI=>DIN, DO=>DOUT);

end BEHAVE;
Module 2 of 4 www.xilinx.com DS022-2 (v2.8) January 16, 2006
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Application Examples
Creating a design with the SelectI/O features requires the
instantiation of the desired library symbol within the design
code. At the board level, designers need to know the termi-
nation techniques required for each I/O standard.

This section describes some common application examples
illustrating the termination techniques recommended by
each of the standards supported by the SelectI/O features.

Termination Examples
Circuit examples involving typical termination techniques for
each of the SelectI/O standards follow. For a full range of
accepted values for the DC voltage specifications for each
standard, refer to the table associated with each figure. 

The resistors used in each termination technique example
and the transmission lines depicted represent board level
components and are not meant to represent components
on the device.

GTL

A sample circuit illustrating a valid termination technique for
GTL is shown in Figure 44. 

Table 23 lists DC voltage specifications.

GTL+

A sample circuit illustrating a valid termination technique for
GTL+ appears in Figure 45. DC voltage specifications
appear in Table 24. 

Figure 44:   Terminated GTL

Table  23:  GTL Voltage Specifications

Parameter Min Typ Max

VCCO - N/A -

VREF = N × VTT
1 0.74 0.8 0.86

VTT 1.14 1.2 1.26

VIH = VREF + 0.05 0.79 0.85 -

VIL = VREF – 0.05 - 0.75 0.81

VOH - - -

VOL - 0.2 0.4

IOH at VOH(mA) - - -

IOLat VOL(mA) at 0.4V 32 - -

IOLat VOL(mA) at 0.2V - - 40

Notes: 
1. N must be greater than or equal to 0.653 and less than or 

equal to 0.68.

VREF = 0.8V

VTT = 1.2V

50Ω50Ω
VCCO = N/A

Z = 50

GTL

x133_08_111699

VTT = 1.2V

Figure 45:   Terminated GTL+

Table  24:  GTL+ Voltage Specifications

Parameter Min Typ Max

VCCO - - -

VREF = N × VTT
1 0.88 1.0 1.12

VTT 1.35 1.5 1.65

VIH = VREF + 0.1 0.98 1.1 -

VIL = VREF – 0.1 - 0.9 1.02

VOH - - -

VOL 0.3 0.45 0.6

IOH at VOH (mA) - - -

IOLat VOL (mA) at 0.6V 36 - -

IOLat VOL (mA) at 0.3V - - 48

Notes: 
1. N must be greater than or equal to 0.653 and less than or 

equal to 0.68.

VREF = 1.0V

VTT = 1.5V

50Ω
VCCO = N/A

Z = 50

GTL+

x133_09_012400

50Ω

VTT = 1.5V
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LVTTL

LVTTL requires no termination. DC voltage specifications
appears in Table 34. 

LVCMOS2
LVCMOS2 requires no termination. DC voltage specifica-
tions appear in Table 35.

LVCMOS18

LVCMOS18 does not require termination. Table 36 lists DC
voltage specifications.

AGP-2X
The specification for the AGP-2X standard does not docu-
ment a recommended termination technique. DC voltage
specifications appear in Table 37. 

Table  34:  LVTTL Voltage Specifications

Parameter Min Typ Max

VCCO 3.0 3.3 3.6

VREF - - -

VTT - - -

VIH 2.0 - 3.6

VIL −0.5 - 0.8

VOH 2.4 - -

VOL - - 0.4

IOH at VOH (mA) −24 - -

IOLat VOL (mA) 24 - -

Notes: 
1. Note: VOLand VOH for lower drive currents sample tested.

Table  35:  LVCMOS2 Voltage Specifications

Parameter Min Typ Max

VCCO 2.3 2.5 2.7

VREF - - -

VTT - - -

VIH 1.7 - 3.6

VIL −0.5 - 0.7

VOH 1.9 - -

VOL - - 0.4

IOH at VOH (mA) −12 - -

IOLat VOL (mA) 12 - -

Table  36:  LVCMOS18 Voltage Specifications

Parameter Min Typ Max

VCCO 1.70 1.80 1.90

VREF - - -

VTT - - -

VIH 0.65 x VCCO - 1.95

VIL – 0.5 - 0.2 x VCCO

VOH VCCO – 0.4 - -

VOL - - 0.4

IOH at VOH (mA) –8 - -

IOLat VOL (mA) 8 - -

Table  37:  AGP-2X Voltage Specifications

Parameter Min Typ Max

VCCO 3.0 3.3 3.6

VREF = N × VCCO
(1) 1.17 1.32 1.48

VTT - - -

VIH = VREF + 0.2 1.37 1.52 -

VIL = VREF – 0.2 - 1.12 1.28

VOH = 0.9 × VCCO 2.7 3.0 -

VOL = 0.1 × VCCO - 0.33 0.36

IOH at VOH (mA) Note 2 - -

IOLat VOL (mA) Note 2 - -

Notes: 
1. N must be greater than or equal to 0.39 and less than or 

equal to 0.41.
2. Tested according to the relevant specification.
DS022-2 (v2.8) January 16, 2006 www.xilinx.com Module 2 of 4
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LVDS DC Specifications

LVPECL DC Specifications

These values are valid at the output of the source termination pack shown under LVPECL, with a 100 Ω differential load only.
The VOH levels are 200 mV below standard LVPECL levels and are compatible with devices tolerant of lower common-mode
ranges. The following table summarizes the DC output specifications of LVPECL.

CTT – 0.5 VREF – 0.2 VREF + 0.2 3.6 VREF – 0.4 VREF + 0.4 8 –8

AGP – 0.5 VREF – 0.2 VREF + 0.2 3.6 10% VCCO 90% VCCO Note 2 Note 2

Notes: 
1. VOL and VOH for lower drive currents are sample tested.
2. Tested according to the relevant specifications.
3. DC input and output levels for HSTL18 (HSTL I/O standard with VCCO of 1.8 V) are provided in an HSTL white paper on 

www.xilinx.com.

DC Parameter Symbol Conditions Min Typ Max Units

Supply Voltage VCCO 2.375 2.5 2.625 V

Output High Voltage for Q and Q VOH RT = 100 Ω across Q and Q signals 1.25 1.425 1.6 V

Output Low Voltage for Q and Q VOL RT = 100 Ω across Q and Q signals 0.9 1.075 1.25 V

Differential Output Voltage (Q – Q), 

Q = High (Q – Q), Q = High
VODIFF RT = 100 Ω across Q and Q signals 250 350 450 mV

Output Common-Mode Voltage VOCM RT = 100 Ω across Q and Q signals 1.125 1.25 1.375 V

Differential Input Voltage (Q – Q), 

Q = High (Q – Q), Q = High
VIDIFF Common-mode input voltage = 1.25 V 100 350 NA mV

Input Common-Mode Voltage VICM Differential input voltage = ±350 mV 0.2 1.25 2.2 V

Note: Refer to the Design Consideration section for termination schematics.

Input/Output 
Standard

VIL VIH VOL VOH IOL IOH

V, Min V, Max V, Min V, Max V, Max V, Min mA mA

DC Parameter Min Max Min Max Min Max Units

VCCO 3.0 3.3 3.6 V

VOH 1.8 2.11 1.92 2.28 2.13 2.41 V

VOL 0.96 1.27 1.06 1.43 1.30 1.57 V

VIH 1.49 2.72 1.49 2.72 1.49 2.72 V

 VIL 0.86 2.125 0.86 2.125 0.86 2.125 V

Differential Input Voltage 0.3 - 0.3 - 0.3 - V
DS022-3 (v2.9.2) March 14, 2003 www.xilinx.com Module 3 of 4
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Calculation of Tioop as a Function of Capacitance
Tioop is the propagation delay from the O Input of the IOB to
the pad. The values for Tioop are based on the standard
capacitive load (Csl) for each I/O standard as listed in
Table 3.

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

Tioop = Tioop + Topadjust + (Cload – Csl) * fl

where:

Topadjust is reported above in the Output Delay 
Adjustment section.

Cload is the capacitive load for the design.

Table  3:  Constants for Use in Calculation of Tioop

Standard Csl (pF) fl (ns/pF)

LVTTL Fast Slew Rate, 2mA drive 35 0.41

LVTTL Fast Slew Rate, 4mA drive 35 0.20

LVTTL Fast Slew Rate, 6mA drive 35 0.13

LVTTL Fast Slew Rate, 8mA drive 35 0.079

LVTTL Fast Slew Rate, 12mA drive 35 0.044

LVTTL Fast Slew Rate, 16mA drive 35 0.043

LVTTL Fast Slew Rate, 24mA drive 35 0.033

LVTTL Slow Slew Rate, 2mA drive 35 0.41

LVTTL Slow Slew Rate, 4mA drive 35 0.20

LVTTL Slow Slew Rate, 6mA drive 35 0.10

LVTTL Slow Slew Rate, 8mA drive 35 0.086

LVTTL Slow Slew Rate, 12mA drive 35 0.058

LVTTL Slow Slew Rate, 16mA drive 35 0.050

LVTTL Slow Slew Rate, 24mA drive 35 0.048

LVCMOS2 35 0.041

LVCMOS18 35 0.050

PCI 33 MHZ 3.3 V 10 0.050

PCI 66 MHz 3.3 V 10 0.033

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 I 30 0.029

SSTL3 Class II 30 0.016

CTT 20 0.035

AGP 10 0.037

Notes: 
1. I/O parameter measurements are made with the capacitance 

values shown above. See the application examples (in 
Module 2 of this data sheet) for appropriate terminations.

2. I/O standard measurements are reflected in the IBIS model 
information except where the IBIS format precludes it.

Table  4:  Delay Measurement Methodology

Standard VL
1 VH

1
Meas. 
Point

VREF 
(Typ)2

LVTTL 0 3 1.4 -

LVCMOS2 0 2.5 1.125 -

PCI33_3 Per PCI Spec -

PCI66_3 Per PCI Spec -

GTL VREF –0.2 VREF +0.2 VREF 0.80

GTL+ VREF –0.2 VREF +0.2 VREF 1.0

HSTL Class I VREF –0.5 VREF +0.5 VREF 0.75

HSTL Class III VREF –0.5 VREF +0.5 VREF 0.90

HSTL Class IV VREF –0.5 VREF +0.5 VREF 0.90

SSTL3 I & II VREF –1.0 VREF +1.0 VREF 1.5

SSTL2 I & II VREF –0.75 VREF +0.75 VREF 1.25

CTT VREF –0.2 VREF +0.2 VREF 1.5

AGP VREF –

(0.2xVCCO)

VREF +

(0.2xVCCO)

VREF Per 
AGP 
Spec

LVDS 1.2 –0.125 1.2 + 0.125 1.2

LVPECL 1.6 –0.3 1.6 + 0.3 1.6

Notes: 
1. Input waveform switches between VLand VH.
2. Measurements are made at VREF (Typ), Maximum, and 

Minimum. Worst-case values are reported. 
I/O parameter measurements are made with the 
capacitance values shown in Table 3. See the application 
examples (in Module 2 of this data sheet) for appropriate 
terminations.

I/O standard measurements are reflected in the IBIS model 
information except where the IBIS format precludes it.
DS022-3 (v2.9.2) March 14, 2003 www.xilinx.com Module 3 of 4
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DLL Timing Parameters

All devices are 100 percent functionally tested. Because of the difficulty in directly measuring many internal timing
parameters, those parameters are derived from benchmark timing patterns. The following guidelines reflect worst-case
values across the recommended operating conditions. 

 

Description Symbol FCLKIN 

Speed Grade

Units

-8 -7 -6

Min Max Min Max Min Max

Input Clock Frequency (CLKDLLHF) FCLKINHF 60 350 60 320 60 275 MHz

Input Clock Frequency (CLKDLL) FCLKINLF 25 160 25 160 25 135 MHz

Input Clock Low/High Pulse Width TDLLPW ≥2�5 MHz 5.0 5.0 5.0 ns

≥�50 MHz 3.0 3.0 3.0 ns

≥100 MHz 2.4 2.4 2.4 ns

≥�150 
MHz

2.0 2.0 2.0 ns

≥�200 
MHz

1.8 1.8 1.8 ns

≥�250 
MHz

1.5 1.5 1.5 ns

≥�300 
MHz

1.3 1.3 NA ns

Figure 4:   DLL Timing Waveforms

TCLKIN TCLKIN + TIPTOL

Period Tolerance: the allowed input clock period change in nanoseconds.

Output Jitter: the difference between an ideal
reference clock edge and the actual design.

_

ds022_24_091200

Ideal Period

Actual Period

+ Jitter

+/- Jitter

+ Maximum
   Phase Difference

Phase Offset and Maximum Phase Difference

+ Phase Offset
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P173 IO_L16N_Y 2

P171 IO_VREF_L17P_Y 2

P170 IO_L17N_Y 2

P169 IO 2

P1681 IO_VREF_L18P_Y 2

P167 IO_D1_L18N_Y 2

P163 IO_D2_L19P_YY 2

P162 IO_L19N_YY 2

P161 IO 2

P160 IO_L20P_Y 2

P159 IO_L20N_Y 2

P157 IO_VREF_L21P_Y 2

P156 IO_D3_L21N_Y 2

P155 IO_L22P_Y 2

P1543 IO_VREF_L22N_Y 2

P153 IO_L23P_YY 2

P152 IO_L23N_YY 2

P149 IO 3

P1473 IO_VREF 3

P145 IO_D4_L24P_Y 3

P144 IO_VREF_L24N_Y 3

P142 IO_L25P_Y 3

P141 IO_L25N_Y 3

P140 IO 3

P139 IO_L26P_YY 3

P138 IO_D5_L26N_YY 3

P134 IO_D6_L27P_Y 3

P1331 IO_VREF_L27N_Y 3

P132 IO 3

P131 IO_L28P_Y 3

P130 IO_VREF_L28N_Y 3

P128 IO_L29P_Y 3

P127 IO_L29N_Y 3

P1262 IO_VREF_L30P_Y 3

Table  6:  PQ240 — XCV50E, XCV100E, XCV200E, 
XCV300E, XCV400E

Pin # Pin Description Bank

P125 IO_L30N_Y 3

P124 IO_D7_L31P_YY 3

P123 IO_INIT_L31N_YY 3

P118 IO_L32P_YY 4

P117 IO_L32N_YY 4

P1152 IO_VREF 4

P114 IO_L33P_YY 4

P113 IO_L33N_YY 4

P111 IO_VREF_L34P_YY 4

P110 IO_L34N_YY 4

P109 IO 4

P1081 IO_VREF_L35P_YY 4

P107 IO_L35N_YY 4

P103 IO_L36P_YY 4

P102 IO_L36N_YY 4

P101 IO 4

P100 IO_L37P_Y 4

P99 IO_L37N_Y 4

P97 IO_VREF_L38P_Y 4

P96 IO_L38N_Y 4

P95 IO_L39P_Y 4

P943 IO_VREF_L39N_Y 4

P93 IO_LVDS_DLL_L40P 4

P92 GCK0 4

P89 GCK1 5

P87 IO_LVDS_DLL_L40N 5

P863 IO_VREF 5

P84 IO_VREF_L41P_Y 5

P82 IO_L41N_Y 5

P81 IO 5

P80 IO 5

P79 IO_L42P_YY 5

P78 IO_L42N_YY 5

Table  6:  PQ240 — XCV50E, XCV100E, XCV200E, 
XCV300E, XCV400E

Pin # Pin Description Bank
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P66 IO_VREF_L46P 5

P65 IO_L46N 5

P64 IO_L47P_YY 5

P63 IO_L47N_YY 5

P62 M2 NA

P61 VCCO 5

P60 M0 NA

P59 GND NA

P58 M1 NA

P57 IO_L48N_YY 6

P56 IO_L48P_YY 6

P55 VCCO 6

P54 IO_VREF 6

P53 IO_L49N_Y 6

P52 IO_L49P_Y 6

P51 GND NA

P50 IO_VREF_L50N_Y 6

P49 IO_L50P_Y 6

P48 IO_VREF 6

P47 IO_VREF_L51N_Y 6

P46 IO_L51P_Y 6

P45 GND NA

P44 VCCO 6

P43 VCCINT NA

P42 IO_L52N_YY 6

P41 IO_L52P_YY 6

P401 IO_VREF 6

P39 IO_L53N_Y 6

P38 IO_L53P_Y 6

P37 GND NA

P36 IO_VREF_L54N_Y 6

P35 IO_L54P_Y 6

P34 IO_L55N_Y 6

P33 IO_VREF_L55P_Y 6

P32 VCCINT NA

P31 IO 6

Table  8:  HQ240 — XCV600E, XCV1000E

Pin # Pin Description Bank

P30 VCCO 6

P29 GND NA

P28 IO_L56N_YY 7

P27 IO_L56P_YY 7

P26 IO_VREF 7

P25 VCCO 7

P24 IO_L57N_Y 7

P23 IO_VREF_L57P_Y 7

P22 GND NA

P21 IO_L58N_Y 7

P20 IO_L58P_Y 7

P191 IO_VREF 7

P18 IO_L59N_YY 7

P17 IO_L59P_YY 7

P16 VCCINT NA

P15 VCCO 7

P14 GND NA

P13 IO_L60N_Y 7

P12 IO_VREF_L60P_Y 7

P11 IO_VREF 7

P10 IO_L61N_Y 7

P9 IO_VREF_L61P_Y 7

P8 GND NA

P7 IO_L62N_Y 7

P6 IO_L62P_Y 7

P5 IO_VREF_L63N_Y 7

P4 IO_L63P_Y 7

P3 IO 7

P2 TMS NA

P1 GND NA

Notes: 
1. VREF or I/O option only in the XCV1000E; otherwise, I/O 

option only.

Table  8:  HQ240 — XCV600E, XCV1000E

Pin # Pin Description Bank
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4  IO_VREF_4_L53P_Y  AC12

4  IO_L53N_Y  AD12

4  IO_L54P  AE12

4  IO_L54N  AF12

4  IO  AD131

4  IO_LVDS_DLL_L55P  AC13

4  GCK0  AE13

5  GCK1  AF14

5  IO_LVDS_DLL_L55N  AD14

5  IO  AF151

5  IO  AE15

5  IO_L56P_Y  AD15

5  IO_VREF_5_L56N_Y  AC15

5  IO_L57P_Y  AE16

5  IO_L57N_Y  AE17

5  IO  AD161

5  IO_L58P  AC16

5  IO_L58N  AF18

5  IO  AE181

5  IO_L59P_YY  AD17

5  IO_L59N_YY  AC17

5  IO_L60P_YY  AD18

5  IO_VREF_5_L60N_YY  AC18

5  IO_L61P _Y  AF20

5  IO_L61N _Y  AE20

5  IO  AD19

5  IO  AC191

5  IO  AF211

5  IO_L62P_YY  AE21

5  IO_VREF_5_L62N_YY  AD20

5  IO_L63P_YY  AF23

5  IO_L63N_YY  AE22

5  IO  AD211

Table  10:  BG352 — XCV100E, XCV200E, XCV300E

Bank Pin Description Pin #

5  IO_L64P_YY  AC21

5  IO_VREF_5_L64N_YY  AE232

5  IO  AD22

5  IO  AF241

5  IO  AC221

6  IO_L65N_YY  AC24

6  IO_L65P_YY  AD25

6  IO  AB241

6  IO  AA231

6  IO  AC25

6  IO_VREF_6_L66N_YY  AD262

6  IO_L66P_YY  AC26

6  IO  Y231

6  IO_L67N_YY  AA24

6  IO_L67P_YY  AB25

6  IO_VREF_6_L68N_Y  AA25

6  IO_L68P_Y  Y24

6  IO  Y251

6  IO  AA261

6  IO_L69N  V23

6  IO_L69P  W24

6  IO  W25

6  IO_VREF_6_L70N _Y  Y26

6  IO_L70P _Y  U23

6  IO_L71N_YY  V25

6  IO_L71P_YY  U24

6  IO  V261

6  IO_L72N  T23

6  IO_L72P  U25

6  IO  T241

6  IO_L73N_YY  T25

6  IO_L73P_YY  T26

6  IO_VREF_6_L74N _Y  R24

Table  10:  BG352 — XCV100E, XCV200E, XCV300E

Bank Pin Description Pin #
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6  IO_L74P _Y  R25

6  IO_L75N  R26

6  IO_L75P  P24

6  IO  P231

6  IO  N26

7  IO_L76N_YY  N25

7  IO_L76P_YY  N24

7  IO  M261

7  IO_L77N  M25

7  IO_L77P  M24

7  IO_L78N _Y  M23

7  IO_VREF_7_L78P _Y  L26

7  IO_L79N_YY  K25

7  IO_L79P_YY  L24

7  IO  L231

7  IO_L80N  J26

7  IO_L80P  J25

7  IO  K241

7  IO_L81N_YY  K23

7  IO_L81P_YY  H25

7  IO_L82N _Y  J23

7  IO_VREF_7_L82P _Y  G26

7  IO_L83N _Y  G25

7  IO_L83P _Y  H24

7  IO  H23

7  IO  F261

7  IO  F251

7  IO_L84N_Y  G24

7  IO_VREF_7_L84P_Y  D26

7  IO_L85N_YY  E25

7  IO_L85P_YY  F24

7  IO  F231

7  IO_L86N_YY  D25

Table  10:  BG352 — XCV100E, XCV200E, XCV300E

Bank Pin Description Pin #

7  IO_VREF_7_L86P_YY  E242

7  IO  C26

7  IO  E231

7  IO  D241

7  IO  C25

NA  TDI  B3

NA  TDO  D4

NA  CCLK  C3

NA  TCK  C24

NA  TMS  D23

NA  PROGRAM  AC4

NA  DONE  AD3

NA  DXN  AD23

NA  DXP  AE24

NA  M2  AC23

NA  M0  AD24

NA  M1  AB23

NA  VCCINT  A20

NA  VCCINT  B16

NA  VCCINT  C14

NA  VCCINT  D12

NA  VCCINT  D10

NA  VCCINT  K4

NA  VCCINT  L1

NA  VCCINT  P2

NA  VCCINT  T1

NA  VCCINT  W2

NA  VCCINT  AC10

NA  VCCINT  AF11

NA  VCCINT  AE14

NA  VCCINT  AF16

NA  VCCINT  AE19

Table  10:  BG352 — XCV100E, XCV200E, XCV300E

Bank Pin Description Pin #
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4 IO_L70N_Y AK4

4 IO_L71P_YY AJ5

4 IO_L71N_YY AH6

4 IO_VREF_L72P_YY AL4

4 IO_L72N_YY AK5

4 IO_L73P_Y AJ6

4 IO_L73N_Y AH7

4 IO_L74P_YY AL5

4 IO_L74N_YY AK6

4 IO_VREF_L75P_YY AJ7

4 IO_L75N_YY AL6

4 IO_L76P_Y AH9

4 IO_L76N_Y AJ8

4 IO_VREF_L77P_Y AK81

4 IO_L77N_Y AJ9

4 IO_VREF_L78P_YY AL8

4 IO_L78N_YY AK9

4 IO_L79P_YY AK10

4 IO_L79N_YY AL10

4 IO_L80P_YY AH12

4 IO_L80N_YY AK11

4 IO_L81P_YY AJ12

4 IO_L81N_YY AK12

4 IO_L82P_YY AH13

4 IO_L82N_YY AJ13

4 IO_VREF_L83P_YY AL13

4 IO_L83N_YY AK14

4 IO_L84P_Y AH14

4 IO_L84N_Y AJ14

4 IO_VREF_L85P_Y AK152

4 IO_L85N_Y AJ15

4 IO_LVDS_DLL_L86P AH15

5 GCK1 AK16

5 IO AH20

5 IO AJ19

Table  12:  BG432 — XCV300E, XCV400E, XCV600E

Bank Pin Description Pin #

5 IO AJ23

5 IO AJ24

5 IO_LVDS_DLL_L86N AL17

5 IO_L87P_Y AK17

5 IO_VREF_L87N_Y AJ172

5 IO_L88P_Y AH17

5 IO_L88N_Y AK18

5 IO_L89P_YY AL19

5 IO_VREF_L89N_YY AJ18

5 IO_L90P_YY AH18

5 IO_L90N_YY AL20

5 IO_L91P_YY AK20

5 IO_L91N_YY AH19

5 IO_L92P_YY AJ20

5 IO_L92N_YY AK21

5 IO_L93P_YY AJ21

5 IO_L93N_YY AL22

5 IO_L94P_YY AJ22

5 IO_VREF_L94N_YY AK23

5 IO_L95P_Y AH22

5 IO_VREF_L95N_Y AL241

5 IO_L96P_Y AK24

5 IO_L96N_Y AH23

5 IO_L97P_YY AK25

5 IO_VREF_L97N_YY AJ25

5 IO_L98P_YY AL26

5 IO_L98N_YY AK26

5 IO_L99P_Y AH25

5 IO_L99N_Y AL27

5 IO_L100P_YY AJ26

5 IO_VREF_L100N_YY AK27

5 IO_L101P_YY AH26

5 IO_L101N_YY AL28

5 IO_L102P_Y AJ27

5 IO_L102N_Y AK28

Table  12:  BG432 — XCV300E, XCV400E, XCV600E

Bank Pin Description Pin #
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3 IO Y26

3 IO AB25

3 IO AC251

3 IO AC26

3 IO_L69P_YY P21

3 IO_L69N_YY P23

3 IO_L70P_Y P22

3 IO_VREF_L70N_Y R25

3 IO_L71P_Y P19

3 IO_L71N_Y P20

3 IO_L72P_YY R21

3 IO_L72N_YY R22

3 IO_D4_L73P_YY R24

3 IO_VREF_L73N_YY R23

3 IO_L74P_Y T24

3 IO_L74N_Y R20

3 IO_L75P_Y T22

3 IO_L75N_Y U24

3 IO_L76P_Y T23

3 IO_L76N_Y U25

3 IO_L77P_Y T21

3 IO_L77N_Y U20

3 IO_L78P_YY U22

3 IO_L78N_YY V26

3 IO_L79P_YY T20

3 IO_D5_L79N_YY U23

3 IO_D6_L80P_YY V24

3 IO_VREF_L80N_YY U21

3 IO_L81P_YY V23

3 IO_L81N_YY W24

3 IO_L82P_Y V22

3 IO_VREF_L82N_Y W262

3 IO_L83P_Y Y25

3 IO_L83N_Y V21

3 IO_L84P_YY V20

3 IO_L84N_YY AA26

3 IO_L85P_YY Y24

Table  20:  FG676 — XCV400E, XCV600E

Bank Pin Description Pin #

3 IO_VREF_L85N_YY W23

3 IO_L86P_Y AA24

3 IO_L86N_Y Y23

3 IO_L87P_Y AB26

3 IO_L87N_Y W21

3 IO_L88P_Y Y22

3 IO_VREF_L88N_Y W22

3 IO_L89P_Y AA23

3 IO_L89N_Y AB24

3 IO_L90P_YY W20

3 IO_L90N_YY AC24

3 IO_D7_L91P_YY AB23

3 IO_INIT_L91N_YY Y21

4 GCK0 AA14

4 IO AC18

4 IO AE151

4 IO AE20

4 IO AE23

4 IO AF141

4 IO AF161

4 IO AF181

4 IO AF21

4 IO AF231

4 IO_L92P_YY AC22

4 IO_L92N_YY AD26

4 IO_L93P_Y AD23

4 IO_L93N_Y AA20

4 IO_L94P_YY Y19

4 IO_L94N_YY AC21

4 IO_VREF_L95P_YY AD22

4 IO_L95N_YY AB20

4 IO_L96P AE22

4 IO_L96N Y18

4 IO_L97P AF22

4 IO_L97N AA19

4 IO_VREF_L98P_YY AD21

Table  20:  FG676 — XCV400E, XCV600E

Bank Pin Description Pin #
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NA GND P14

NA GND P13

NA GND P12

NA GND P11

NA GND P10

NA GND N2

NA GND N17

NA GND N16

NA GND N15

NA GND N14

NA GND N13

NA GND N12

NA GND N11

NA GND N10

NA GND M17

NA GND M16

NA GND M15

NA GND M14

NA GND M13

NA GND M12

NA GND M11

NA GND M10

NA GND L17

NA GND L16

NA GND L15

NA GND L14

NA GND L13

NA GND L12

NA GND L11

NA GND L10

NA GND K17

NA GND K16

NA GND K15

NA GND K14

NA GND K13

NA GND K12

NA GND K11

Table  20:  FG676 — XCV400E, XCV600E

Bank Pin Description Pin #

NA GND K10

NA GND J25

NA GND J2

NA GND E5

NA GND E22

NA GND D4

NA GND D23

NA GND C3

NA GND C24

NA GND B9

NA GND B25

NA GND B2

NA GND B18

NA GND B14

NA GND AF26

NA GND AF1

NA GND AE9

NA GND AE25

NA GND AE2

NA GND AE18

NA GND AE13

NA GND AD3

NA GND AD24

NA GND AC4

NA GND AC23

NA GND AB5

NA GND AB22

NA GND A26

NA GND A1

Notes: 
1. NC in the XCV400E.
2. VREF or I/O option only in the XCV600E; otherwise, I/O 

option only.

Table  20:  FG676 — XCV400E, XCV600E

Bank Pin Description Pin #
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FG900 Fine-Pitch Ball Grid Array Package
XCV600E, XCV1000E, and XCV1600E devices in the
FG900 fine-pitch Ball Grid Array package have footprint
compatibility. Pins labeled I0_VREF can be used as either
in all parts unless device-dependent as indicated in the foot-
notes. If the pin is not used as VREF, it can be used as gen-
eral I/O. Immediately following Table 26, see Table 27 for
Differential Pair information.

256 7 T38 T41 √ -

257 7 T42 R39 1 VREF

258 7 R38 R42 2 -

259 7 P39 R40 4 -

260 7 P38 R41 2 -

261 7 N39 P42 1 -

262 7 M39 P40 3 -

263 7 M38 P41 √ -

264 7 L39 N42 √ VREF

265 7 N41 L38 2 -

266 7 M42 K40 √ -

267 7 K38 M40 √ VREF

268 7 J40 M41 2 -

269 7 L40 J39 5 VREF

270 7 L41 J38 √ -

271 7 H39 K42 √ VREF

272 7 H38 K41 1 -

273 7 G40 J41 2 -

274 7 G39 H42 √ -

275 7 G42 G38 1 VREF

276 7 F40 G41 2 -

277 7 F41 F42 4 -

278 7 E42 F39 2 VREF

279 7 E41 E40 1 -

280 7 D41 E39 3 -

Notes: 
1. AO in the XCV1000E, 2000E.
2. AO in the XCV1000E, 1600E.
3. AO in the XCV2000E.
4. AO in the XCV1600E.
5. AO in the XCV1000E.

Table  25:  FG860 Differential Pin Pair Summary
XCV1000E, XCV1600E, XCV2000E

Pair Bank

P

Pin

N

Pin AO

Other

Functions

Table  26:  FG900 — XCV600E, XCV1000E, XCV1600E

Bank Pin Description Pin #

0 GCK3 C15

0 IO A74

0 IO A134

0 IO C54

0 IO C64

0 IO C144

0 IO D85

0 IO D10

0 IO D134

0 IO E6

0 IO E95

0 IO E145

0 IO F94

0 IO F145

0 IO G15

0 IO K115

0 IO K12

0 IO L134

0 IO_L0N_YY C44

0 IO_L0P_YY F73

0 IO_L1N_Y D5

0 IO_L1P_Y G8

0 IO_VREF_L2N_Y A31

0 IO_L2P_Y H9

0 IO_L3N_Y B44

0 IO_L3P_Y J104

0 IO_L4N_YY A4

0 IO_L4P_YY D6

0 IO_VREF_L5N_YY E7

0 IO_L5P_YY B5
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0 IO_L6N_Y A5

0 IO_L6P_Y F8

0 IO_L7N_Y D7

0 IO_L7P_Y N11

0 IO_L8N_YY G9

0 IO_L8P_YY E8

0 IO_VREF_L9N_YY A6

0 IO_L9P_YY J11

0 IO_L10N_Y C7

0 IO_L10P_Y B7

0 IO_L11N_Y C8

0 IO_L11P_Y H10

0 IO_L12N_YY G10

0 IO_L12P_YY F10

0 IO_VREF_L13N_YY A8

0 IO_L13P_YY H11

0 IO_L14N D94

0 IO_L14P C93

0 IO_L15N_YY B9

0 IO_L15P_YY J12

0 IO_L16N E104

0 IO_VREF_L16P A9

0 IO_L17N G11

0 IO_L17P B10

0 IO_L18N_YY H124

0 IO_L18P_YY C104

0 IO_L19N_Y H13

0 IO_L19P_Y F11

0 IO_L20N_Y E11

0 IO_L20P_Y D11

0 IO_L21N_Y B114

0 IO_L21P_Y G124

0 IO_L22N_YY F12

0 IO_L22P_YY C11

0 IO_VREF_L23N_YY A101

0 IO_L23P_YY D12

0 IO_L24N_Y E12

Table  26:  FG900 — XCV600E, XCV1000E, XCV1600E

Bank Pin Description Pin #

0 IO_L24P_Y A11

0 IO_L25N_Y G13

0 IO_L25P_Y B12

0 IO_L26N_YY A12

0 IO_L26P_YY K13

0 IO_VREF_L27N_YY F13

0 IO_L27P_YY B13

0 IO_L28N_Y G14

0 IO_L28P_Y E13

0 IO_L29N_Y D14

0 IO_L29P_Y B14

0 IO_L30N_YY A14

0 IO_L30P_YY J14

0 IO_VREF_L31N_YY K14

0 IO_L31P_YY J15

0 IO_L32N B154

0 IO_L32P H153

0 IO_VREF_L33N_YY F152,3

0 IO_L33P_YY D154

0 IO_LVDS_DLL_L34N A15

1 GCK2 E15

1 IO A254

1 IO B174

1 IO B184

1 IO C234

1 IO D164

1 IO D175

1 IO D234

1 IO E194

1 IO E245

1 IO F224

1 IO G175

1 IO G204

1 IO J164

1 IO J174

1 IO J195

Table  26:  FG900 — XCV600E, XCV1000E, XCV1600E

Bank Pin Description Pin #
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0 IO_L40P_Y A17

0 IO_VREF_L41N_Y G171

0 IO_L41P_Y B17

0 IO_LVDS_DLL_L42N C17

1 GCK2 D17

1 IO A18

1 IO B183

1 IO B24

1 IO B25

1 IO E223

1 IO E233

1 IO D183

1 IO D19

1 IO D253

1 IO D263

1 IO D283

1 IO D293

1 IO G233

1 IO J233

1 IO_LVDS_DLL_L42P J18

1 IO_L43N_Y G18

1 IO_VREF_L43P_Y C181

1 IO_L44N_Y H18

1 IO_L44P_Y F18

1 IO_L45N_YY B19

1 IO_VREF_L45P_YY A19

1 IO_L46N_YY K19

1 IO_L46P_YY C19

1 IO_L47N F195

1 IO_L47P E194

1 IO_L48N_Y G19

1 IO_L48P_Y J19

1 IO_L49N_Y A20

Table  28:  FG1156 — XCV1000E, XCV1600E, XCV2000E, 
XCV2600E, XCV3200E

Bank Pin Description Pin #

1 IO_L49P_Y G20

1 IO_L50N B205

1 IO_L50P F204

1 IO_L51N_YY D20

1 IO_VREF_L51P_YY E20

1 IO_L52N_YY H20

1 IO_L52P_YY A21

1 IO_L53N E215

1 IO_L53P J204

1 IO_L54N_Y D21

1 IO_L54P_Y K20

1 IO_L55N_Y B21

1 IO_L55P_Y H21

1 IO_L56N_YY G215

1 IO_L56P_YY F214

1 IO_L57N_YY A22

1 IO_VREF_L57P_YY B22

1 IO_L58N_YY J21

1 IO_L58P_YY C22

1 IO_L59N_Y D22

1 IO_L59P_Y G22

1 IO_L60N_Y K21

1 IO_L60P_Y A23

1 IO_L61N_Y F22

1 IO_L61P_Y B23

1 IO_L62N_Y C23

1 IO_L62P_Y H22

1 IO_L63N_YY D23

1 IO_L63P_YY K22

1 IO_L64N_YY A24

1 IO_VREF_L64P_YY J22

1 IO_L65N_Y H23

1 IO_L65P_Y D24

1 IO_L66N_Y A25

Table  28:  FG1156 — XCV1000E, XCV1600E, XCV2000E, 
XCV2600E, XCV3200E

Bank Pin Description Pin #
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7 IO_L324P_Y L4

7 IO_L325N_YY J1

7 IO_L325P_YY L5

7 IO_L326N_YY J2

7 IO_VREF_L326P_YY K3

7 IO_L327N_Y L7

7 IO_L327P_Y J3

7 IO_L328N_Y M95

7 IO_L328P_Y H24

7 IO_L329N_Y J4

7 IO_VREF_L329P_Y K62

7 IO_L330N_YY L8

7 IO_L330P_YY G2

7 IO_L331N_YY H35

7 IO_L331P_YY K74

7 IO_L332N_YY G3

7 IO_VREF_L332P_YY J5

7 IO_L333N_Y L9

7 IO_L333P_Y H5

7 IO_L334N_Y J65

7 IO_L334P_Y H44

7 IO_L335N_Y G4

7 IO_L335P_Y K8

7 IO_L336N_YY J7

7 IO_L336P_YY F2

7 IO_L337N_YY F35

7 IO_L337P_YY L104

7 IO_L338N_Y E1

7 IO_VREF_L338P_Y_Y H6

7 IO_L339N_Y G5

7 IO_L339P_Y E2

7 IO_L340N K9

7 IO_L340P D1

7 IO_L341N_Y E3

Table  28:  FG1156 — XCV1000E, XCV1600E, XCV2000E, 
XCV2600E, XCV3200E

Bank Pin Description Pin #

7 IO_VREF_L341P_Y J8

7 IO_L342N_Y E4

7 IO_L342P_Y D2

7 IO_L343N_Y F4

7 IO_L343P_Y D3

2 CCLK C31

3 DONE AM31

NA DXN AJ5

NA DXP AL5

NA M0 AK4

NA M1 AG7

NA M2 AL3

NA PROGRAM AG28

NA TCK D5

NA TDI C30

2 TDO K26

NA TMS C4

NA VCCINT K10

NA VCCINT K17

NA VCCINT K18

NA VCCINT K25

NA VCCINT L11

NA VCCINT L24

NA VCCINT M12

NA VCCINT M23

NA VCCINT N13

NA VCCINT N14

NA VCCINT N15

NA VCCINT N16

NA VCCINT N19

NA VCCINT N20

NA VCCINT N21

Table  28:  FG1156 — XCV1000E, XCV1600E, XCV2000E, 
XCV2600E, XCV3200E

Bank Pin Description Pin #
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71 1 A27 G24
3200 2000 

1000 
-

72 1 G25 B27 3200 1600 -

73 1 C27 E26
3200 2600 
2000 1600 

1000 
VREF

74 1 B28 J24
3200 2600 
2000 1600 

1000 
-

75 1 H25 K24 3200 2600 -

76 1 F26 D27 3200 1000 -

77 1 C28 G26 3200 1000 -

78 1 J25 E27 2000 1600 -

79 1 H26 A30
3200 2600 
2000 1600 

1000 
VREF

80 1 B29 G27
3200 2600 
2000 1600 

1000 
-

81 1 C29 F27
3200 2600 

1000 
-

82 1 F28 E28
3200 2000 

1000 
VREF

83 1 B30 L25
3200 2000 

1000 
-

84 1 E29 B31
3200 1600 

1000 
-

85 1 D30 A31
3200 2600 
2000 1600 

1000 
CS

86 2 D32 J27
3200 2600 
2000 1600 

1000 
DIN, D0

87 2 E31 F30
3200 2600 

2000 
-

88 2 G29 F32
2600 2000 

1000 
-

89 2 E32 G30
3200 2600 
1600 1000 

VREF

90 2 M25 G31 2600 1600 -

Table  29:  FG1156 Differential Pin Pair Summary:
XCV1000E, XCV1600E, XCV2000E, XCV2600E, XCV3200E

Pair Bank

P

Pin

N

Pin AO

Other

Functions

91 2 L26 D33
3200 2600 
1600 1000 

-

92 2 D34 H29
2600 2000 

1000 
VREF

93 2 J28 E33
3200 2600 
2000 1600 

-

94 2 H28 H30
3200 2600 
2000 1600 

1000 
-

95 2 H32 K28
3200 2600 
1600 1000 

-

96 2 L27 F33
3200 2600 

2000 
-

97 2 M26 E34
2600 2000 

1000 
-

98 2 H31 G32
3200 2600 
2000 1600 

1000 
VREF

99 2 N25 J31 2000 1600 -

100 2 J30 G33
3200 2600 
2000 1600 

1000 
-

101 2 H34 J29 2600 1000 VREF

102 2 M27 H33
3200 2600 

1600 
-

103 2 K29 J34
3200 2600 
1600 1000 

-

104 2 L29 J33
3200 2600 
2000 1600 

1000 
VREF

105 2 M28 K34
3200 2600 
2000 1600 

1000 
-

106 2 N27 L34
3200 1600 

1000 
-

107 2 K33 P26
2000 1600 

1000 
D1

108 2 R25 M34
3200 2600 

2000 
-

109 2 L31 L33 2000 1000 -

110 2 P27 M33
3200 2600 
1600 1000 

-

Table  29:  FG1156 Differential Pin Pair Summary:
XCV1000E, XCV1600E, XCV2000E, XCV2600E, XCV3200E

Pair Bank

P

Pin

N

Pin AO

Other

Functions
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