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Virtex™-E 1.8 V Field Programmable Gate Arrays

SXILINX®

Storage Elements

Figure 4: 2-Slice Virtex-E CLB
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Figure 5: Detailed View of Virtex-E Slice

The storage elements in the Virtex-E slice can be config-
ured either as edge-triggered D-type flip-flops or as
level-sensitive latches. The D inputs can be driven either by
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the function generators within the slice or directly from slice
inputs, bypassing the function generators.

In addition to Clock and Clock Enable signals, each Slice
has synchronous set and reset signals (SR and BY). SR
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ground. As the DLL delay taps reset to zero, glitches can
occur on the DLL clock output pins. Activation of the RST
pin can also severely affect the duty cycle of the clock out-
put pins. Furthermore, the DLL output clocks no longer
deskew with respect to one another. For these reasons,
rarely use the reset pin unless re-configuring the device or
changing the input frequency.

2x Clock Output — CLK2X

The output pin CLK2X provides a frequency-doubled clock
with an automatic 50/50 duty-cycle correction. Until the
CLKDLL has achieved lock, the CLK2X output appears as a
1x version of the input clock with a 25/75 duty cycle. This
behavior allows the DLL to lock on the correct edge with
respect to source clock. This pin is not available on the
CLKDLLHF primitive.

Clock Divide Output — CLKDV

The clock divide output pin CLKDV provides a lower fre-
quency version of the source clock. The CLKDV_DIVIDE
property controls CLKDV such that the source clock is
divided by N where N is either 1.5, 2, 2.5, 3, 4, 5, 8, or 16.

This feature provides automatic duty cycle correction such
that the CLKDV output pin always has a 50/50 duty cycle,
with the exception of noninteger divides in HF mode, where
the duty cycle is 1/3 for N=1.5 and 2/5 for N=2.5.

1x Clock Outputs — CLK[0/90/1801270]

The 1x clock output pin CLKO represents a delay-compen-
sated version of the source clock (CLKIN) signal. The
CLKDLL primitive provides three phase-shifted versions of
the CLKO signal while CLKDLLHF provides only the 180
phase-shifted version. The relationship between phase shift
and the corresponding period shift appears in Table 13.

Table 13: Relationship of Phase-Shifted Output Clock
to Period Shift

Phase (degrees) Period Shift (percent)
0 0%
90 25%
180 50%
270 75%

The timing diagrams in Figure 25 illustrate the DLL clock
output characteristics.
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Figure 25: DLL Output Characteristics

The DLL provides duty cycle correction on all 1x clock out-
puts such that all 1x clock outputs by default have a 50/50
duty cycle. The DUTY_CYCLE_CORRECTION property
(TRUE by default), controls this feature. In order to deacti-
vate the DLL duty cycle correction, attach the
DUTY_CYCLE_CORRECTION=FALSE property to the
DLL symbol. When duty cycle correction deactivates, the
output clock has the same duty cycle as the source clock.

The DLL clock outputs can drive an OBUF, a BUFG, or they
can route directly to destination clock pins. The DLL clock
outputs can only drive the BUFGs that reside on the same
edge (top or bottom).

Locked Output — LOCKED

To achieve lock, the DLL might need to sample several thou-
sand clock cycles. After the DLL achieves lock, the
LOCKED signal activates. The DLL timing parameter sec-
tion of the data sheet provides estimates for locking times.

To guarantee that the system clock is established prior to
the device “waking up,” the DLL can delay the completion of
the device configuration process until after the DLL locks.
The STARTUP_WAIT property activates this feature.

Until the LOCKED signal activates, the DLL output clocks
are not valid and can exhibit glitches, spikes, or other spuri-
ous movement. In particular the CLK2X output appears as a
1x clock with a 25/75 duty cycle.
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represents a combination of the LVTTL IBUFG and BUFG
symbols, such that the output of the BUFGP can connect
directly to the clock pins throughout the design.

Unlike previous architectures, the Virtex-E BUFGP symbol
can only be placed in a global clock pad location. The LOC
property can specify a location for the BUFGP.

OBUF

An OBUF must drive outputs through an external output
port. The generic output buffer (OBUF) symbol appears in
Figure 40.

The extension to the base name defines which I/O standard
the OBUF uses. With no extension specified for the generic
OBUF symbol, the assumed standard is slew rate limited
LVTTL with 12 mA drive strength.

OBUF
L 0

x133_04_111699

Figure 40: Virtex-E Output Buffer (OBUF) Symbol

The LVTTL OBUF additionally can support one of two slew
rate modes to minimize bus transients. By default, the slew
rate for each output buffer is reduced to minimize power bus
transients when switching non-critical signals.

LVTTL output buffers have selectable drive strengths.
The format for LVTTL OBUF symbol names is as follows:
OBUF_<slew_rate>_<drive_strength>

where <slew_rate> is either F (Fast) or S (Slow), and
<drive_strength> is specified in milliamps (2, 4, 6, 8, 12, 16,
or 24).

The following list details variations of the OBUF symbol.

» OBUF

e OBUF_S_2
» OBUF_S_4
» OBUF_S_6
e OBUF_S_8
* OBUF_S_12
* OBUF_S_16
* OBUF_S_24
» OBUF_F_2

e OBUF_F_4
» OBUF_F_6

» OBUF_F_8

* OBUF_F_12
» OBUF_F_16
» OBUF_F_24

* OBUF_LVCMOS2
e OBUF_PCI33_3

e OBUF_PCI66_3
e OBUF_GTL

e OBUF_GTLP

e OBUF_HSTL_I

e OBUF_HSTL_II
e OBUF_HSTL_IV
e OBUF_SSTL3_I
e OBUF_SSTL3_II
e OBUF_SSTL2_|
e OBUF_SSTL2_lI
e OBUF_CTT

e OBUF_AGP

e OBUF_LVCMOS18
* OBUF_LVDS

e OBUF_LVPECL

The Virtex-E series supports eight banks for the HQ and PQ
packages. The CS packages support four Voo banks.

OBUF placement restrictions require that within a given
Vco bank each OBUF share the same output source drive
voltage. Input buffers of any type and output buffers that do
not require Voo can be placed within any Voo bank.
Table 20 summarizes the Virtex-E output compatibility
requirements. The LOC property can specify a location for
the OBUF.

Table 20: Output Standards Compatibility
Requirements

Rule 1 | Only outputs with standards that share compatible
Vcco can be used within the same bank.

Rule 2 | There are no placement restrictions for outputs
with standards that do not require a Vgco.

Vcco | Compatible Standards

3.3 LVTTL, SSTL3_I, SSTL3_II, CTT, AGP, GTL,
GTL+, PCI33_3, PCl66_3

25 SSTL2_I, SSTL2_lI, LVCMOS2, GTL, GTL+
1.5 HSTL_I, HSTL_III, HSTL_IV, GTL, GTL+

OBUFT

The generic 3-state output buffer OBUFT (see Figure 41)
typically implements 3-state outputs or bidirectional 1/O.

The extension to the base name defines which 1/O standard
OBUFT uses. With no extension specified for the generic
OBUFT symbol, the assumed standard is slew rate limited
LVTTL with 12 mA drive strength.

The LVTTL OBUFT additionally can support one of two slew
rate modes to minimize bus transients. By default, the slew
rate for each output buffer is reduced to minimize power bus
transients when switching non-critical signals.
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Figure 42: Input/Output Buffer Symbol (IOBUF)

The following list details variations of the IOBUF symbol.

* |OBUF

* [OBUF_S_2
* |OBUF_S_4
* |OBUF_S_6
* |OBUF_S_8

* |OBUF_S_12
* |OBUF_S_16
* [OBUF_S_24

« IOBUF_F_2
« IOBUF_F_4
« IOBUF_F_6
« IOBUF_F_8

e |OBUF_F_12

e |OBUF_F_16
 |OBUF_F_24

e |OBUF_LVCMOS2
e |OBUF_PCI33_3
 |OBUF_PCIl66_3
e |OBUF_GTL

e |OBUF_GTLP

e |OBUF_HSTL_I

e |OBUF_HSTL_III
e |OBUF_HSTL_IV
e |OBUF_SSTL3_|
e |OBUF_SSTL3_II
e |OBUF_SSTL2_|
 |OBUF_SSTL2_lI
e |OBUF_CTT

e |OBUF_AGP
 |OBUF_LVCMOS18
e |OBUF_LVDS

e |OBUF_LVPECL
When the IOBUF symbol used supports an I/O standard

that requires a differential amplifier input, the IOBUF auto-
matically configures with a differential amplifier input buffer.

The low-voltage I/O standards with a differential amplifier
input require an external reference voltage input Vyeg

The voltage reference signal is “banked” within the Virtex-E
device on a half-edge basis such that for all packages there
are eight independent Vygg banks internally. See Figure 38,
page 34 for a representation of the Virtex-E 1/0 banks.
Within each bank approximately one of every six I/O pins is
automatically configured as a Vrgf input. After placing a dif-
ferential amplifier input signal within a given Vggg bank, the
same external source must drive all I/O pins configured as a
VREF input.

IOBUF placement restrictions require any differential ampli-
fier input signals within a bank be of the same standard.

The Virtex-E series supports eight banks for the HQ and PQ
packages. The CS package supports four Vo banks.

Additional restrictions on the Virtex-E Selectl/O 10BUF
placement require that within a given Vgcg bank each
IOBUF must share the same output source drive voltage.
Input buffers of any type and output buffers that do not
require Voo can be placed within the same Vg bank.
The LOC property can specify a location for the IOBUF.

An optional delay element is associated with the input path
in each IOBUF. When the IOBUF drives an input flip-flop
within the 10B, the delay element activates by default to
ensure a zero hold-time requirement. Override this default
with the NODELAY=TRUE property.

In the case when the IOBUF does not drive an input flip-flop
within the OB, the delay element de-activates by default to
provide higher performance. To delay the input signal, acti-
vate the delay element with the DELAY=TRUE property.

3-state output buffers and bidirectional buffers can have
either a weak pull-up resistor, a weak pull-down resistor, or
a weak “keeper” circuit. Control this feature by adding the
appropriate symbol to the output net of the IOBUF (PUL-
LUP, PULLDOWN, or KEEPER).

Selectl/O Properties

Access to some of the Selectl/O features (for example, loca-
tion constraints, input delay, output drive strength, and slew
rate) is available through properties associated with these
features.

Input Delay Properties

An optional delay element is associated with each IBUF.
When the IBUF drives a flip-flop within the 10B, the delay
element activates by default to ensure a zero hold-time
requirement. Use the NODELAY=TRUE property to over-
ride this default.

In the case when the IBUF does not drive a flip-flop within
the 10B, the delay element by default de-activates to pro-
vide higher performance. To delay the input signal, activate
the delay element with the DELAY=TRUE property.
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SSTL2 1l

A sample circuit illustrating a valid termination technique for
SSTL2_II appears in Figure 52. DC voltage specifications
appear in Table 31.

SSTL2 Class I

50Q

—L 250

x133_16_111699

Figure 52: Terminated SSTL2 Class Il

Table 31: SSTL2_Il Voltage Specifications

Parameter Min Typ Max
Veeo 2.3 2.5 2.7
Vger = 0.5 x Vo 1.15 1.25 1.35
V11 = Vgeg + N 1.11 1.25 1.39
Viy = VReg + 0.18 1.33 1.43 3.0@)
V) =Vggr—0.18 -0.38) | 1.07 117
Von =VRer + 0.8 1.95 - -
VoL=VRer—0.8 - - 0.55
lon at Vou (mA) -15.2 - -
loLat VoL (mA) 15.2 - -
Notes:
1. N must be greater than or equal to -0.04 and less than or

equal to 0.04.

2. Vg maximumis Voo + 0.3.
3. V| minimum does not conform to the formula.

CTT

A sample circuit illustrating a valid termination technique for
CTT appear in Figure 53. DC voltage specifications appear
in Table 32.

x133_17_111699

Figure 563: Terminated CTT

Table 32: CTT Voltage Specifications

Parameter Min Typ Max
Veeo 2.05M | 33 3.6
VREE 1.35 1.5 1.65
Vit 1.35 1.5 1.65
Vin = Vgeg + 0.2 1.55 1.7 -
VL =Vggr—-0.2 - 1.3 1.45
Von = VRer + 0.4 1.75 1.9 -
VoL= VRer - 0.4 - 1.1 1.25
lon at Von (mA) -8 - -
loLat VoL (mA) 8 - -

Notes:
1. Timing delays are calculated based on Vo min of 3.0V.

PCI33_3 & PCI66_3

PCI33_3 or PCI66_3 require no termination. DC voltage
specifications appear in Table 33.

Table 33: PCI33_3 and PCI66_3 Voltage Specifications

Parameter Min Typ Max
Veeco 3.0 3.3 3.6
VRer - - -
V17 - - -
Vin = 0.5 x Veco 1.5 | 1.65 | Vgeo+0.5
ViL=0.3x Vo -0.5 | 0.99 1.08
Vou = 0.9 x Vgeo 2.7 - -
VoL=0.1x Veeo - - 0.36
lon at Vop (MA) Note 1 - -
lgLat VoL (mA) Note 1 - -

Notes:
1. Tested according to the relevant specification.
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Virtex-E Data Sheet

The Virtex-E Data Sheet contains the following modules:

e DS022-1, Virtex-E 1.8V FPGAs: e DS022-3, Virtex-E 1.8V FPGAs:
Introduction and Ordering Information (Module 1) DC and Switching Characteristics (Module 3)
e DS022-2, Virtex-E 1.8V FPGAs: e DS022-4, Virtex-E 1.8V FPGAs:
Functional Description (Module 2) Pinout Tables (Module 4)
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I0B 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.

Speed Grade
Description Symbol Standard Min -8 -7 -6 Units

Output Delay Adjustments

Standard-specific adjustments for output ToLvTTL s2 LVTTL, Slow, 2 mA 4.2 +14.7 +14.7 | +14.7 ns

ST oy | am | a5 | s s s |

TowvTTL_S6 6 mA 1.8 +4.8 +4.8 +4.8 ns

ToLvTTL S8 8 mA 1.2 +3.0 +3.0 +3.0 ns

TowvTTL_s12 12 mA 1.0 +1.9 +1.9 +1.9 ns

ToLvTTL S16 16 mA 0.9 +1.7 +1.7 +1.7 ns

ToLvTTL S24 24 mA 0.8 +1.3 +1.3 +1.3 ns

TowvTTL F2 LVTTL, Fast, 2 mA 1.9 +13.1 +13.1 +13.1 ns

ToLvTTL Fa 4 mA 0.7 +5.3 +5.3 +5.3 ns

TolvTTL F6 6 mA 0.20 +3.1 +3.1 +3.1 ns

TolvTTL Fs 8 mA 0.10 +1.0 +1.0 +1.0 ns

TowvTTL Fi2 12mA 0.0 0.0 0.0 0.0 ns

ToLvTTL F16 16 mA —-0.10 —-0.05 -0.05 | -0.05 ns

ToLvTTL Fo4 24 mA -0.10 -0.20 -0.20 | -0.20 ns

ToLvemos 2 LVCMOS2 0.10 +0.09 +0.09 | +0.09 ns

ToLvcmos_ 18 LVCMOS18 0.10 +0.7 +0.7 +0.7 ns

ToLvps LVDS -0.39 -1.2 -1.2 -1.2 ns

TowvPECL LVPECL —-0.20 —-0.41 -0.41 | -0.41 ns

Torcias 3 PCI, 33 MHz, 3.3V 0.50 +2.3 +2.3 +2.3 ns

Torcies 3 PCl, 66 MHz, 3.3V 0.10 —0.41 —0.41 —0.41 ns

ToaTL GTL 0.6 +0.49 | +0.49 | +0.49 ns

TogTLP GTL+ 0.7 +0.8 +0.8 +0.8 ns

ToHSTL_| HSTL | 0.10 -0.51 -0.51 -0.51 ns

ToHsTL I HSTL Il -0.10 -0.91 -0.91 -0.91 ns

ToHsTL_ IV HSTL IV -0.20 -1.01 -1.01 -1.01 ns

TossTL2 | SSTL2 | -0.10 —0.51 —0.51 —-0.51 ns

TossTL2 1l SSTL2 I —-0.20 -0.91 —-0.91 -0.91 ns

TossTLs. | SSTL3 | -0.20 -0.51 -0.51 -0.51 ns

TossTLa I SSTL3 I -0.30 -1.01 -1.01 -1.01 ns

Toctr CTT 0.0 -0.61 | -0.61 | —0.61 ns

Toagp AGP 0.1 —-0.91 -0.91 | -0.91 ns
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Block RAM Switching Characteristics

Speed Grade(!)

Description Symbol Min -8 -7 -6 Units
Sequential Delays
Clock CLK to DOUT output Tecko 0.63 2.46 3.1 3.5 ns, max
Setup and Hold Times before Clock CLK
ADDR inputs Teack/TecKA 0.42/0 0.9/0 | 1.0/0 | 11/0 ns, min
DIN inputs Teock/Teckp | 0.42/0 09/0 | 1.0/0 | 1.1/0 ns, min
EN input Teeck/Tecke | 0.97/0 20/0 | 22/0 | 25/0 ns, min
RST input Terek/TBCKR 0.9/0 1.8/0 | 21/0 | 23/0 ns, min
WEN input Tewek/Teckw | 0.86/0 1.7/0 | 20/0 | 22/0 ns, min
Clock CLK
Minimum Pulse Width, High TepwH 0.6 1.2 1.35 1.5 ns, min
Minimum Pulse Width, Low TepwL 0.6 1.2 1.35 1.5 ns, min
CLKA -> CLKB setup time for different ports Teces 1.2 2.4 2.7 3.0 ns, min

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.

TBUF Switching Characteristics

Speed Grade
Description Symbol Min -8 -7 -6 Units

Combinatorial Delays

IN input to OUT output Tio 0.0 0.0 0.0 0.0 ns, max

TRI input to OUT output high-impedance TorFr 0.05 0.092 0.10 0.1 ns, max

TRI input to valid data on OUT output Ton 0.05 0.092 0.10 0.1 ns, max
JTAG Test Access Port Switching Characteristics

Description Symbol Value Units

TMS and TDI Setup times before TCK T1aPTK 4.0 ns, min

TMS and TDI Hold times after TCK TrckTAP 2.0 ns, min

Output delay from clock TCK to output TDO TrckTDO 11.0 ns, max

Maximum TCK clock frequency Frck 33 MHz, max
DS022-3 (v2.9.2) March 14, 2003 www.xilinx.com Module 3 of 4
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Global Clock Set-Up and Hold for LVTTL Standard, without DLL

Speed Grade(2 3)
Description(1) Symbol Device Min -8 -7 -6 Units

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 IOB Input Switching
Characteristics Standard Adjustments, page 8.

Full Delay Tpseo/TpHED | XCV50E 18/0 | 18/0 | 1.8/0 | 18/0 | ns
Global Clock and IFF, without DLL XCV100E | 1.8/0 | 1.8/0 | 1.8/0 | 18/0 | ns
XCV200E | 1.9/0 | 1.9/0 | 19/0 | 19/0 | ns
XCV300E | 2.0/0 | 2.0/0 | 20/0 | 20/0 | ns
XCV400E | 2.0/0 | 2.0/0 | 20/0 | 20/0 | ns
XCVB00E | 21/0 | 21/0 | 21/0 | 21/0 | ns
XCV1000E | 2.3/0 | 23/0 | 23/0 | 23/0 | ns
XCV1600E | 25/0 | 25/0 | 25/0 | 25/0 | ns
XCV2000E | 25/0 | 25/0 | 25/0 | 25/0 | ns
XCV2600E | 2.7/0 | 27/0 | 27/0 | 27/0 | ns
XCV3200E | 2.8/0 | 2.8/0 | 28/0 | 28/0 | 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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Virtex-E Pin Definitions

Pin Name Dedicated Pin Direction Description
GCKOo0, GCK1, Yes Input Clock input pins that connect to Global Clock Buffers.
GCK2, GCKS3
MO, M1, M2 Yes Input Mode pins are used to specify the configuration mode.
CCLK Yes Input or The configuration Clock 1/O pin: it is an input for SelectMAP and
Output slave-serial modes, and output in master-serial mode. After
configuration, it is input only, logic level = Don’t Care.
PROGRAM Yes Input Initiates a configuration sequence when asserted Low.
DONE Yes Bidirectional | Indicates that configuration loading is complete, and that the start-up

sequence is in progress. The output can be open drain.

INIT No Bidirectional | When Low, indicates that the configuration memory is being cleared.
(Open-drain) The pin becomes a user I/O after configuration.

BUSY/DOUT No Output In SelectMAP mode, BUSY controls the rate at which configuration
data is loaded. The pin becomes a user I/O after configuration unless
the SelectMAP port is retained.

In bit-serial modes, DOUT provides preamble and configuration data
to downstream devices in a daisy-chain. The pin becomes a user /O
after configuration.

DO/DIN, No Input or In SelectMAP mode, D0O-7 are configuration data pins. These pins
D1. D2 Output become user I/Os after configuration unless the SelectMAP port is
T retained.
D3, D4, , , . . . -
In bit-serial modes, DIN is the single data input. This pin becomes a
D5, De, user I/O after configuration.
D7
WRITE No Input In SelectMAP mode, the active-low Write Enable signal. The pin
becomes a user I/O after configuration unless the SelectMAP port is
retained.

CS No Input In SelectMAP mode, the active-low Chip Select signal. The pin
becomes a user I/O after configuration unless the SelectMAP port is
retained.

TDI, TDO, Yes Mixed Boundary-scan Test-Access-Port pins, as defined in IEEE1149.1.
TMS, TCK
DXN, DXP Yes N/A Temperature-sensing diode pins. (Anode: DXP, cathode: DXN)
VeaInT Yes Input Power-supply pins for the internal core logic.
Veeo Yes Input Power-supply pins for the output drivers (subject to banking rules)
VREF No Input Input threshold voltage pins. Become user I/Os when an external
threshold voltage is not needed (subject to banking rules).
GND Yes Input Ground
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SXILINX®

Virtex™-E 1.8 V Field Programmable Gate Arrays

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

XCV300E, XCV400E

Table 6: PQ240 — XCV50E, XCV100E, XCV200E,

Pin # Pin Description Bank Pin # Pin Description Bank
P74 IO_L43P_YY 5 P263 IO_VREF 7
P73t IO_VREF_L43N_YY 5 P24 [O_L57N_Y 7
P72 10 5 P23 IO_VREF_L57P_Y 7
P71 I0_L44P_YY 5 P21 [O_L58N_Y 7
P70 IO_VREF_L44N_YY 5 P20 I0_L58P_Y 7
P68 IO_L45P_YY 5 P19 10 7
P67 IO_L45N_YY 5 P18 IO_L59N_YY 7
P662 IO_VREF_L46P_Y 5 P17 IO_L59P_YY 7
P65 IO_L46N_Y 5 P13 [O_L60ON_Y 7
P64 I0_L47P_YY 5 P121 IO_VREF_L60P_Y 7
P63 IO_L47N_YY 5 P11 10 7
P10 [O_L61N_Y 7
P57 IO_L48N_YY 6 P9 IO_VREF_L61P_Y 7
P56 I0_L48P_YY 6 P7 IO_L62N_Y 7
P542 IO_VREF 6 P6 I0_L62P_Y 7
P53 IO_L49N_Y 6 P52 IO_VREF_LB63N_Y 7
P52 I0_L49P_Y 6 P4 IO_L63P_Y 7
P50 IO_VREF_L50N_Y 6 P3 10 7
P49 I0_L50P_Y 6
P48 10 6 P179 CCLK 2
P471 IO_VREF_L51N_Y 6 P120 DONE 3
P46 IO_L51P_Y 6 P60 MO NA
P42 IO_L52N_YY 6 P58 M1 NA
P41 I0_L52P_YY 6 P62 M2 NA
P40 10 6 P122 PROGRAM NA
P39 I0_L53N_Y 6 P183 TDI NA
P38 I0_L53P_Y 6 P239 TCK NA
P36 IO_VREF_L54N_Y 6 P181 TDO 2
P35 IO_L54P_Y 6 P2 T™MS NA
P34 IO_L55N_Y 6
P333 IO_VREF_L55P_Y 6 P225 VCCINT NA
P31 10 6 P214 VCCINT NA
P198 VCCINT NA
P28 IO_L56N_YY 7 P164 VCCINT NA
P27 IO_L56P_YY 7 P148 VCCINT NA
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SXILINX®

Table 14: BG560 — XCV400E, XCV600E, XCV1000E,

XCV1600E, XCV2000E

XCV1600E, XCV2000E

Table 14: BG560 — XCV400E, XCV600E, XCV1000E,

Bank Pin Description Pin# See Note Bank Pin Description Pin# See Note

0 IO_L11P_YY B24 1 IO_L25P_Y C15

0 IO_L12N_Y E22 1 IO_L26N_YY D15

0 IO_L12P_Y Cc23 1 IO_VREF_L26P_YY E15

0 IO_L13N_YY A23 1 IO_L27N_YY C14

0 IO_L13P_YY D22 1 IO_L27P_YY D14

0 IO_VREF_L14N_YY E21 3 1 IO_L28N_Y A13

0 IO_L14P_YY B22 1 IO_L28P_Y E14

0 IO_L15N_Y D21 1 IO_L29N_YY C13

0 IO_L15P_Y c21 1 IO_VREF_L29P_YY D13 3

0 IO_L16N_YY B21 1 IO_L30N_YY C12

0 IO_L16P_YY E20 1 IO_L30P_YY E13

0 IO_VREF_L17N_YY D20 1 IO_L31N_Y A1

0 IO_L17P_YY Cc20 1 IO_L31P_Y D12

0 IO_L18N_Y B20 1 IO_L32N_YY B11

0 IO_L18P_Y E19 1 IO_L32P_YY C11

0 IO_L19N_Y D19 1 IO_L33N_YY B10

0 IO_L19P_Y C19 1 IO_VREF_L33P_YY D11

0 IO_VREF_L20N_Y A19 1 IO_L34N_Y C10

0 IO_L20P_Y D18 1 IO_L34P_Y A9

0 I0_LVDS_DLL_L21N Cc18 1 IO_L35N_Y C9

0 IO_VREF E18 2 1 IO_VREF_L35P_Y D10 4
1 IO_L36N_Y A8

1 GCK2 D17 1 IO_L36P_Y B8

1 10 A3 1 IO_L37N_Y E10

1 10 D9 1 IO_VREF_L37P_Y Cs8 1

1 10 E8 1 IO_L38N_YY B7

1 10 E11 1 IO_VREF_L38P_YY A6

1 IO_LVDS_DLL_L21P E17 1 IO_L39N_YY Cc7

1 IO_VREF_L22N_Y C17 2 1 IO_L39P_YY D8

1 IO_L22P_Y B17 1 IO_L40ON_Y A5

1 I0_L23N_Y B16 1 IO_L40P_Y B5

1 IO_VREF_L23P_Y D16 1 IO_L41N_YY Cé

1 I0_L24N_Y E16 1 IO_VREF_L41P_YY D7

1 IO_L24P_Y C16 1 IO_L42N_YY A4

1 IO_L25N_Y A15 1 IO_L42P_YY B4
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Table 20: FG676 — XCV400E, XCV600E Table 20: FG676 — XCV400E, XCV600E

Bank Pin Description Pin # Bank Pin Description Pin #
7 10 D2 7 IO_L174N_Y J5
7 10 D3 7 IO_VREF_L174P_Y H12
7 10 E1 7 IO_L175N_Y G2
7 10 G1 7 I0_L175P_Y J6
7 10 H2 7 IO_L176N_YY J7
7 10 J11 7 I0_L176P_YY F1
7 (o) L1 7 IO_L177N_YY H4
7 10 M11 7 IO_VREF_L177P_YY G4
7 10 N1 7 IO_L178N_Y F3
7 IO_L160N_YY N5 7 I0_L178P_Y H5
7 I0_L160P_YY N8 7 [O_L179N_Y E2
7 IO_L161N_YY N6 7 I0_L179P_Y H6
7 IO_L161P_YY N3 7 IO_L180N_Y G5
7 IO_L162N_Y N4 7 IO_VREF_L180P_Y F4
7 IO_VREF_L162P_Y M2 7 IO_L181N_Y H7
7 IO_L163N_Y N7 7 I0_L181P_Y G6
7 I0_L163P_Y M7 7 IO_L182N_YY E3
7 IO_L164N_YY M6 7 I0_L182P_YY E4
7 I0_L164P_YY M3
7 IO_L165N_YY M4 2 CCLK D24
7 IO_VREF_L165P_YY M5 3 DONE AB21
7 IO_L166N_Y L3 NA DXN AB7
7 I0_L166P_Y L7 NA DXP Y8
7 IO_L167N_Y L6 NA MO AD4
7 I0_L167P_Y K2 NA M1 W7
7 IO_L168N_Y L4 NA M2 AB6
7 I0_L168P_Y K1 NA PROGRAM AA22
7 IO_L169N_Y K3 NA TCK E6
7 I0_L169P_Y L5 NA TDI D22
7 IO_L170N_YY K5 2 TDO Cc23
7 I0_L170P_YY J3 NA T™MS F5
7 IO_L171N_YY K4
7 I0_L171P_YY J4 NA NC T25
7 I0_L172N_YY H3 NA NC T2
7 IO_VREF_L172P_YY K6 NA NC P2
7 I0_L173N_YY K7 NA NC N25
7 I0_L173P_YY G3 NA NC L25
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Table 21: FG676 Differential Pin Pair Summary
XCV400E, XCV600E

Table 21: FG676 Differential Pin Pair Summary
XCV400E, XCV600E

Ban P N Other Ban P N Other
Pair k Pin Pin AO Functions Pair k Pin Pin AO Functions
120 | 5 | AD11 | Y12 d - 154 | 6 T3 R7 1 -
121 5 | AB11 | AD10 | NA - 155 | 6 R6 R4 x/ VREF
122 5 | AC11 | AE10 | - 156 6 R5 R3 \ -
123 | 5 | AC10 | AA11 | - 157 | 6 P7 P8 2 -
124 | 5 Y11 AD9 1 - 158 | 6 P6 R1 1 VREF
125 5 | AB10 | AF9 \ - 159 6 P4 P5 \ -
126 5 AD8 | AA10 | VREF 160 7 N8 N5 \ -
127 5 AES8 Y10 \ - 161 7 N3 N6 \ -
128 | 5 AC9 | AF8 1 VREF 162 | 7 M2 N4 1 VREF
129 | 5 AF7 | AB9 1 - 163 | 7 M7 N7 2 -
130 5 AA9 | AF6 \ - 164 7 M3 M6 \ -
131 5 AC8 | AC7 \ VREF 165 7 M5 M4 \ VREF
132 | 5 AD6 Y9 d - 166 | 7 L7 L3 1 -
133 | 5 AE5 | AAS8 d - 167 | 7 K2 L6 1 -
134 | 5 AC6 | ABS8 d VREF 168 | 7 K1 L4 1 -
135 | 5 AD5 | AA7 d - 169 | 7 L5 K3 2 -
136 | 5 AF4 | AC5 | 2 - 170 | 7 J3 K5 V -
137 6 AC3 | AA5 \ - 171 7 J4 K4 \ -
138 6 AB4 | AC2 \ - 172 7 K6 H3 \ VREF
139 | 6 AA4 we 2 - 173 | 7 G3 K7 V -
140 | 6 Y5 AB3 1 VREF 174 | 7 H1 J5 1 VREF
141 6 V7 AB2 1 - 175 | 7 J6 G2 2 -
142 6 Y4 AB1 \ - 176 7 F1 J7 \ -
143 6 W5 V5 \ VREF 177 7 G4 H4 \ VREF
144 | 6 V6 AA1 % - 178 | 7 H5 F3 1 -
145 | 6 Y3 w4 2 - 179 | 7 H6 E2 2 -
146 | 6 uz Y1 1 VREF 180 | 7 F4 G5 1 VREF
147 | 6 V4 Wi % - 181 7 G6 H7 2 -
148 6 ue w2 \ VREF 182 7 E4 E3 \ -
149 | 6 T5 V3 V - Notes:
10 6 | U4 | Us | Y : 2 AO in the XOVAOOE.
151 6 us T7 2 -
152 | 6 T6 U2 1 -
153 | 6 T4 Ut 1 -
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FG680 Fine-Pitch Ball Grid Array Package Table 22: FG680-XCV600E, XCV1000E, XCV1600E, XCV2000E
XCV600E, XCV1000E, XCV1600E, and XCV2000E Bank Pin Description Pin #
devices in the FG680 fine-pitch Ball Grid Array package
have footprint compatibility. Pins labeled 10_VREF can be 0 I0_L13N_Y A29
used as either in all parts unless device-dependent as indi- 0 IO_L13P_Y B29
cated in the footnotes. If the pin is not used as VRgp it can
be used as general I/0. Immediately following Table 22, see 0 IO_VREF_L14N_YY B28
Table 23 for Differential Pair information. 0 I0_L14P_YY A28
Table 22: FG680- XCVB00E, XCV1000E, XCV1600E, XCV2000E 0 IO_L1SN_YY C28
Bank Pin Description Pin # 0 IO_L15P_YY B27
0 GCK3 A20 0 IO_L16N_Y D27
0 (o] D35 0 IO_L16P_Y A27
0 10 B36 0 IO_L17N_Y Cc27
0 IO_LON_Y C35 0 IO_L17P_Y B26
0 IO_LOP_Y A36 0 IO_L18N_YY D26
0 IO_VREF_L1N_Y D341 0 IO_L18P_YY C26
0 IO L1P_Y B35 0 IO_VREF_L19N_YY A26'1
0 IO_L2N_YY C34 0 IO_L19P_YY D25
0 I0_L2P_YY A35 0 IO_L20N_Y B25
0 IO_VREF_L3N_YY D33 0 IO_L20P_Y C25
0 IO_L3P_YY B34 0 IO_L21N_Y A25
0 IO_L4N C33 0 lO_L21P_Y D24
0 I0_L4P A34 0 I0_L22N_YY A24
0 IO_L5N_Y D32 0 |0_L22P_YY B23
0 IO _L5P_Y B33 0 IO_VREF_L23N_YY Cc24
0 IO_L6N_YY C32 0 I0_L23P_YY A23
0 IO_L6P_YY D31 0 IO_L24N_Y B24
0 IO_VREF_L7N_YY A33 0 I0_L24P_Y B22
0 IO_L7P_YY C31 0 |O_L25N_Y E23
0 IO L8N_Y B32 0 IO_L25P_Y A22
0 |IO_L8P_Y B31 0 IO_L26N_YY D23
0 IO_VREF_L9N_Y A323 0 IO_L26P_YY B21
0 I0O_L9P_Y D30 0 IO_VREF_L27N_YY Cc23
0 IO_L10N_YY A31 0 IO_L27P_YY A21
0 IO_L10P_YY C30 0 IO_L28N_Y E22
0 IO_VREF_L11N_YY B30 0 IO_L28P_Y B20
0 IO _L11P_YY D29 0 IO_LVDS_DLL_L29N Cc22
0 IO_L12N_Y A30 0 IO_VREF D222
0 I0_L12P_Y Cc29
1 GCK2 D21
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Table 22: FG680- XCV600E, XCV1000E, XCV1600E, XCV2000E Table 22: FG680 - XCV600E, XCV1000E, XCV1600E, XCV2000E

Bank Pin Description Pin # Bank Pin Description Pin #
4 IO_VREF_L132P_YY AV8 4 I0_L150P_Y AT18
4 I0_L132N_YY AU9 4 IO_L150N_Y AV17
4 I0_L133P_Y AWS 4 I0_L151P_YY AU18
4 IO_L133N_Y AT10 4 IO_L151N_YY AW17
4 IO_VREF_L134P_Y AvVg3 4 IO_VREF_L152P_YY AT19
4 IO_L134N_Y AU10 4 IO_L152N_YY AV18
4 I0_L135P_YY AW9 4 I0_L153P_Y AU19
4 IO_L135N_YY AT11 4 IO_L153N_Y AW18
4 IO_VREF_L136P_YY AV10 4 IO_VREF_L154P AU212
4 IO_L136N_YY AU11 4 I0_L154N AV19
4 I0_L137P_Y AW10 4 IO_LVDS_DLL_L155P AT21
4 IO_L137N_Y AU12
4 I0_L138P_Y AV11 5 GCK1 AU22
4 IO_L138N_Y AT13 5 10 AT34
4 IO_VREF_L139P_YY AW11 5 10 AW20
4 IO_L139N_YY AU13 5 IO_LVDS_DLL_L155N AT22
4 I0_L140P_YY AT14 5 IO_VREF_L156P_Y AV202
4 IO_L140N_YY AV12 5 IO_L156N_Y AR22
4 I0_L141P_Y AU14 5 I0_L157P_YY AvV23
4 IO_L141N_Y AW12 5 IO_VREF_L157N_YY AW21
4 I0_L142P_Y AT15 5 I0_L158P_YY AU23
4 IO_L142N_Y AV13 5 IO_L158N_YY AV21
4 10_L143P_YY AU15 5 I0_L159P_Y AT23
4 IO_L143N_YY AW13 5 IO_L159N_Y AW22
4 IO_VREF_L144P_YY Avial 5 I0_L160P_Y AR23
4 IO_L144N_YY AT16 5 IO_L160N_Y AV22
4 IO_L145P_Y AW14 5 I0_L161P_YY AvV24
4 IO_L145N_Y AU16 5 IO_VREF_L161N_YY AW23
4 IO_L146P_Y AV15 5 I0_L162P_YY AwW24
4 IO_L146N_Y AR17 5 I0_L162N_YY AU24
4 I0_L147P_YY AW15 5 I0_L163P_Y AW25
4 IO_L147N_YY AT17 5 IO_L163N_Y AT24
4 IO_VREF_L148P_YY AU17 5 I0_L164P_Y AV25
4 IO_L148N_YY AV16 5 IO_L164N_Y AU25
4 IO_L149P_Y AR18 5 I0_L165P_YY AW26
4 IO_L149N_Y AW16 5 IO_VREF_L165N_YY AT251
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Table 22: FG680- XCV600E, XCV1000E, XCV1600E, XCV2000E

Table 22: FG680 - XCV600E, XCV1000E, XCV1600E, XCV2000E

Bank Pin Description Pin # Bank Pin Description Pin #
5 IO_L166P_YY AV26 5 I0_L184P_Y AU34
5 IO_L166N_YY AW27 5 IO_L184N_Y AU36
5 IO_L167P_Y AU26
5 IO_L167N_Y Av27 6 10 W39
5 IO_L168P_Y AT26 6 0] AR37
5 IO_L168N_Y AW28 6 10 AR39
5 IO_L169P_YY AU27 6 IO_L185N_YY AR36
5 IO_L169N_YY AV28 6 I0O_L185P_YY AT38
5 IO_L170P_YY AW29 6 IO_L186N_Y AR38
5 IO_VREF_L170N_YY AT27 6 I0_L186P_Y AP36
5 IO_L171P_Y AW30 6 IO_VREF_L187N AT39!
5 IO_L171N_Y AU28 6 I0O_L187P AP37
5 IO_L172P_Y AV30 6 IO_L188N AP38
5 IO_L172N_Y AV29 6 I0_L188P AP39
5 IO_L173P_YY AW31 6 IO_VREF_L189N_Y AN36
5 IO_VREF_L173N_YY AU29 6 I0_L189P_Y AN38
5 IO_L174P_YY AV31 6 IO_L190N_YY AN37
5 [O_L174N_YY AT29 6 I0_L190P_YY AN39
5 IO_L175P_Y AW32 6 IO_L191N AM36
5 IO_VREF_L175N_Y AU303 6 IO_L191P AM38
5 IO_L176P_Y AW33 6 IO_L192N_Y AM37
5 IO_L176N_Y AT30 6 I0_L192P_Y AL36
5 IO_L177P_YY AV33 6 IO_VREF_L193N_YY AM39
5 IO_VREF_L177N_YY AU31 6 I0_L193P_YY AL37
5 IO_L178P_YY AT31 6 I0_L194N_YY AL38
5 IO_L178N_YY AW34 6 I0_L194P_YY AK36
5 IO_L179P_Y AV32 6 IO_VREF_L195N AL393
5 IO_L179N_Y AV34 6 IO_L195P AK37
5 IO_L180P_Y AU32 6 IO_L196N AK38
5 IO_L180N_Y AW35 6 I0_L196P AJ36
5 IO_L181P_YY AT32 6 IO_VREF_L197N_YY AK39
5 IO_VREF_L181N_YY AV35 6 I0_L197P_YY AJ37
5 IO_L182P_YY AU33 6 IO_L198N_YY AJ38
5 IO_L182N_YY AW36 6 I0_L198P_YY AH37
5 IO_L183P_Y AT33 6 IO_L199N AJ39
5 IO_VREF_L183N_Y AV36! 6 IO_L199P AH38
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Table 22: FG680- XCV600E, XCV1000E, XCV1600E, XCV2000E

Table 22: FG680 - XCV600E, XCV1000E, XCV1600E, XCV2000E

Bank Pin Description Pin # Bank Pin Description Pin #
7 I0_L234N_YY K38 NA TDI B3
7 I0_L234P_YY L37 2 TDO C4
7 I0_L235N_YY J39 NA TMS E36
7 IO_VREF_L235P_YY L36
7 I0_L236N J38 NA VCCINT E8
7 I0_L236P K37 NA VCCINT E9
7 I0_L237N H39 NA VCCINT E15
7 IO_VREF_L237P K363 NA VCCINT E16
7 I0_L238N_YY H38 NA VCCINT E24
7 I0_L238P_YY J37 NA VCCINT E25
7 I0_L239N_YY G39 NA VCCINT E31
7 IO_VREF_L239P_YY G38 NA VCCINT E32
7 IO_L240N_Y J36 NA VCCINT H5
7 I0_L240P_Y F39 NA VCCINT H35
7 I0_L241N H37 NA VCCINT J5
7 I0_L241P F38 NA VCCINT J35
7 I0_L242N_YY H36 NA VCCINT R5
7 10_L242P_YY E39 NA VCCINT R35
7 I0_L243N_Y G37 NA VCCINT T5
7 IO_VREF_L243P_Y E38 NA VCCINT T35
7 I0_L244N G36 NA VCCINT AD5
7 10_L244P D39 NA VCCINT AD35
7 I0_L245N D38 NA VCCINT AE5
7 IO_VREF_L245P F361 NA VCCINT AE35
7 I0_L246N_Y D37 NA VCCINT AL5
7 I0_L246P_Y E37 NA VCCINT AL35

NA VCCINT AM5
2 CCLK E4 NA VCCINT AM35
3 DONE AU5 NA VCCINT ARS8
NA DXN AV37 NA VCCINT AR9
NA DXP AU35 NA VCCINT AR15
NA MO AT37 NA VCCINT AR16
NA M1 AU38 NA VCCINT AR24
NA M2 AT35 NA VCCINT AR25
NA PROGRAM AT5 NA VCCINT AR31
NA TCK C36 NA VCCINT AR32
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Table 23: FG680 Differential Pin Pair Summary
XCV600E, XCV1000E, XCV1600E, XCV2000E

Table 23: FG680 Differential Pin Pair Summary
XCV600E, XCV1000E, XCV1600E, XCV2000E

P N Other P N Other
Pair | Bank Pin Pin | AO Functions Pair | Bank Pin Pin | AO Functions
52 1 B8 A8 \ VREF 86 2 V4 T2 \/ -
53 1 A7 D9 \ - 87 2 V3 T1 7 -
54 1 B7 cs 3 - 88 2 w4 U2 4 -
55 1 A6 D8 3 - 89 2 w3 U1 V VREF
56 1 B6 C7 \ VREF 90 2 AA3 V2 V -
57 1 A5 D7 d - 91 2 AA4 | V1 4 VREF
58 1 B5 Cé 5 VREF 92 2 AB2 | w2 | -
59 1 A4 D6 5 - 93 3 AB4 | W1 4 VREF
60 1 D5 B4 \ CSs 94 3 AB5 Y2 V -
61 2 E3 c2 \ DIN, DO 95 3 AC2 Y1 V VREF
62 2 D3 F3 6 - 96 3 AC3 | AA1 | 4 -
63 2 D2 G4 | 4 VREF 97 3 AC4 | AA2 | 7 -
64 2 G3 E2 4 - 98 3 AC5 | AB1 | -
65 2 H4 E1 6 VREF 99 3 AD3 | AC1 | VREF
66 2 H3 F2 d - 100 3 AD1 | AD4 | 6 -
67 2 J4 F1 4 - 101 3 AD2 | AE3 | 4 -
68 2 J3 G2 6 - 102 3 AE1 | AE4 | -
69 2 G1 K4 d VREF 103 3 AE2 | AF3 | 6 VREF
70 2 H2 K3 d - 104 3 AF4 | AF1 | 4 -
71 2 H1 L4 7 VREF 105 3 AG3 | AF2 | 4 -
72 2 J2 L3 4 - 106 3 AG4 | AG1 | 6 -
73 2 J1 M3 \ VREF 107 3 AH3 | AG2 | D5
74 2 K2 N4 \ - 108 3 AH1 | A2 | VREF
75 2 K1 N3 4 - 109 3 AH2 | AJ3 | 4 -
76 2 L2 P4 \ D1 110 3 AJ1 A4 | A -
77 2 P3 L1 \ D2 111 3 AK1 | AK3 | VREF
78 2 R4 M2 | 6 - 112 3 AK2 | AK4 | 4 -
79 2 R3 M1 4 - 113 3 ALl | AL2 | 7 VREF
80 2 T4 N2 4 - 114 3 AM1 | AL3 | -
81 2 N1 T3 6 VREF 115 3 AM2 | AL4 | VREF
82 2 P2 Us x/ - 116 3 AM3 | AN1 | 6 -
83 2 P1 U4 4 - 117 3 AM4 | AP1 | 4 -
84 2 R2 us 6 - 118 3 AN2 | AP2 | -
85 2 V5 R1 x/ D3 119 3 AN3 | AR1 | 6 VREF
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Table 26: FG900 — XCV600E, XCV1000E, XCV1600E Table 26: FG900 — XCV600E, XCV1000E, XCV1600E
Bank Pin Description Pin # Bank Pin Description Pin #
2 10 D295 2 IO_L8ON_YY L22
2 10 G264 2 IO_L81P_YY H27
2 10 H244 2 IO_L8IN_YY G29
2 10 H254 2 I0_L82P G30
2 10 H28% 2 I0_L82N M21
2 10 J254 2 IO_L83P_YY J24
2 10 J27°5 2 IO_L83N_YY J26
2 10 K304 2 IO_VREF_L84P_YY H30
2 10 M244 2 IO_L84N_YY L23
2 10 M254 2 IO_L85P_YY K264
2 10 N20 2 IO_L85N_YY J2g3
2 10 N234 2 I0_L86P_YY J29
2 10 P26° 2 IO_L86N_YY K24
2 10 pP275 2 IO_L87P_YY K274
2 10 P304 2 IO_VREF_L87N_YY J30
2 10 R30 2 I0_D1_L88P M22
2 IO_DOUT_BUSY_L70P_YY J22 2 IO_D2_L88N K29
2 IO_DIN_DO_L70N_YY E27 2 IO_L89P_YY K283
2 IO_L71P C294 2 IO_L8IN_YY L254
2 IO_L71N D283 2 I0_L90P N21
2 I0_L72P_Y G25 2 I0_L90ON K25
2 I0_L72N_Y E25 2 IO_L91P_YY L24
2 IO_VREF_L73P_YY E281 2 IO_L9TN_YY L27
2 IO_L73N_YY C30 2 I0_L92P_Y L294
2 I0_L74P_Y K224 2 I0_L92N_Y M234
2 I0_L74N_Y Fa78 2 IO_L93P_YY L26
2 IO_L75P_YY D30 2 IO_L93N_YY L28
2 IO_L75N_YY J23 2 IO_VREF_L94P L30?
2 IO_VREF_L76P_Y L21 2 10_L94N M27
2 I0_L76N_Y F28 2 IO_L95P_YY M26
2 IO_L77P_YY G28 2 IO_L95N_YY M29
2 IO_L77N_YY E30 2 IO_L96P_YY N29
2 IO_L78P_YY G27 2 IO_L96N_YY M30
2 IO_L78N_YY E29 2 I0_L97P N25
2 I0_L79P K23 2 I0_L97N N27
2 IO_L79N H26 2 IO_VREF_L98P_YY N30
2 IO_VREF_L80P_YY F30 2 IO_D3_L98N_YY P21
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