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3. Atthe rising edge of CCLK: If BUSY is Low, the data is
accepted on this clock. If BUSY is High (from a previous
write), the data is not accepted. Acceptance instead

Table 11: SelectMAP Write Timing Characteristics

occurs on the first clock after BUSY goes Low, and the
data must be held until this has happened.

Repeat steps 2 and 3 until all the data has been sent.
5. De-assert CS and WRITE.

&

Description Symbol Units
Dy.7 Setup/Hold 1/2 Tsmpcc/Tsmeep 5.0/1.7 ns, min
CS Setup/Hold 3/4 Tsmesce/Tsmeces 7.0/1.7 ns, min
COLK WRITE Setup/Hold 5/6 Tsmcew/Tsmwec 7.0/1.7 ns, min
BUSY Propagation Delay 7 TsMmcKBY 12.0 ns, max
Maximum Frequency Fce 66 MHz, max
Maximum Frequency with no handshake FcenH 50 MHz, max
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Figure 17: Write Operations

A flowchart for the write operation is shown in Figure 18.
Note that if CCLK is slower than fooyn, the FPGA never
asserts BUSY, In this case, the above handshake is unnec-
essary, and data can simply be entered into the FPGA every
CCLK cycle.

Abort

During a given assertion of CS, the user cannot switch from
a write to a read, or vice-versa. This action causes the cur-

rent packet command to be aborted. The device remains
BUSY until the aborted operation has completed. Following
an abort, data is assumed to be unaligned to word bound-
aries, and the FPGA requires a new synchronization word
prior to accepting any new packets.

To initiate an abort during a write operation, de-assert
WRITE. At the rising edge of CCLK, an abort is initiated, as
shown in Figure 19.
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Figure 22: Standard DLL Symbol CLKDLL
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Figure 23: High Frequency DLL Symbol CLKDLLHF

BUFGDLL Pin Descriptions

Use the BUFGDLL macro as the simplest way to provide
zero propagation delay for a high-fanout on-chip clock from
an external input. This macro uses the IBUFG, CLKDLL and
BUFG primitives to implement the most basic DLL applica-
tion as shown in Figure 24.

IBUFG BUFG

CLKDLL
I o ™o
CLKIN CLKO
CLK90 |

CLKFB CLK180
CLK270

CLK2X  [—

CLKDV  [—

f RST LOCKED —
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Figure 24: BUFGDLL Schematic

This symbol does not provide access to the advanced clock
domain controls or to the clock multiplication or clock divi-
sion features of the DLL. This symbol also does not provide
access to the RST, or LOCKED pins of the DLL. For access
to these features, a designer must use the library DLL prim-
itives described in the following sections.

Source Clock Input — |

The | pin provides the user source clock, the clock signal on
which the DLL operates, to the BUFGDLL. For the BUF-
GDLL macro the source clock frequency must fall in the low
frequency range as specified in the data sheet. The BUF-

GDLL requires an external signal source clock. Therefore,
only an external input port can source the signal that drives
the BUFGDLL | pin.

Clock Output — O

The clock output pin O represents a delay-compensated
version of the source clock () signal. This signal, sourced by
a global clock buffer BUFG symbol, takes advantage of the
dedicated global clock routing resources of the device.

The output clock has a 50-50 duty cycle unless you deacti-
vate the duty cycle correction property.

CLKDLL Primitive Pin Descriptions

The library CLKDLL primitives provide access to the com-
plete set of DLL features needed when implementing more
complex applications with the DLL.

Source Clock Input — CLKIN

The CLKIN pin provides the user source clock (the clock
signal on which the DLL operates) to the DLL. The CLKIN
frequency must fall in the ranges specified in the data sheet.
A global clock buffer (BUFG) driven from another CLKDLL,
one of the global clock input buffers (IBUFG), or an
IO_LVDS_DLL pin on the same edge of the device (top or
bottom) must source this clock signal. There are four
IO_LVDS_DLL input pins that can be used as inputs to the
DLLs. This makes a total of eight usable input pins for DLLs
in the Virtex-E family.

Feedback Clock Input — CLKFB

The DLL requires a reference or feedback signal to provide
the delay-compensated output. Connect only the CLKO or
CLK2X DLL outputs to the feedback clock input (CLKFB)
pin to provide the necessary feedback to the DLL. The feed-
back clock input can also be provided through one of the fol-
lowing pins.

IBUFG - Global Clock Input Pad

IO_LVDS_DLL - the pin adjacent to IBUFG
If an IBUFG sources the CLKFB pin, the following special
rules apply.

1. Anexternal input port must source the signal that drives
the IBUFG | pin.

2. The CLK2X output must feedback to the device if both
the CLKO and CLK2X outputs are driving off chip
devices.

3. That signal must directly drive only OBUFs and nothing
else.

These rules enable the software determine which DLL clock
output sources the CLKFB pin.

Reset Input — RST

When the reset pin RST activates the LOCKED signal deac-
tivates within four source clock cycles. The RST pin, active
High, must either connect to a dynamic signal or tied to
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Table 44: Bidirectional I/0 Library Macros

Name Inputs Bidirectional Outputs
IOBUFDS_FD_LVDS D,T,C 10, 10B Q
IOBUFDS_FDE_LVDS D, T,CE,C 10, 10B Q
IOBUFDS_FDC_LVDS D, T,C,CLR 10, 10B Q
IOBUFDS_FDCE_LVDS D, T, CE, C, CLR 10, 10B Q
IOBUFDS_FDP_LVDS D, T, C, PRE 10, I0B Q
IOBUFDS_FDPE_LVDS D, T, CE, C, PRE 10, 10B Q
IOBUFDS_FDR_LVDS D, T,C,R 10, 10B Q
IOBUFDS_FDRE_LVDS D, T,CE,C,R 10, 10B Q
IOBUFDS_FDS_LVDS D,TC,S 10, 10B Q
IOBUFDS_FDSE_LVDS D, T,CEC,S 10, 10B Q
IOBUFDS_LD_LVDS DTG 10, 10B Q
IOBUFDS_LDE_LVDS D, T, GE, G 10, 10B Q
IOBUFDS_LDC_LVDS D, T, G, CLR 10, 10B Q
IOBUFDS_LDCE_LVDS D, T, GE, G, CLR 10, 10B Q
IOBUFDS_LDP_LVDS D, T, G, PRE 10, 10B Q
IOBUFDS_LDPE_LVDS D, T, GE, G, PRE 10, 10B Q

Revision History

The following table shows the revision history for this document.

Date Version Revision

12/7/99 1.0 Initial Xilinx release.

1/10/00 1.1 Re-released with spd.txt v. 1.18, FG860/900/1156 package information, and additional DLL,
Select RAM and Selectl/O information.

1/28/00 1.2 Added Delay Measurement Methodology table, updated Selectl/O section, Figures 30, 54,
& 55, text explaining Table 5, Tgyp values, buffered Hex Line info, p. 8, I/O Timing
Measurement notes, notes for Tables 15, 16, and corrected F1156 pinout table footnote
references.

2/29/00 1.3 Updated pinout tables, V¢ page 20, and corrected Figure 20.

5/23/00 1.4 Correction to table on p. 22.

7/10/00 1.5 *  Numerous minor edits.
e Data sheet upgraded to Preliminary.
* Preview -8 numbers added to Virtex-E Electrical Characteristics tables.

8/1/00 1.6 * Reformatted entire document to follow new style guidelines.
* Changed speed grade values in tables on pages 35-37.
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Virtex-E Electrical Characteristics

Definition of Terms

Electrical and switching characteristics are specified on a
per-speed-grade basis and can be designated as Advance,
Preliminary, or Production. Each designation is defined as
follows:

Advance: These speed files are based on simulations only
and are typically available soon after device design specifi-
cations are frozen. Although speed grades with this desig-
nation are considered relatively stable and conservative,
some under-reporting might still occur.

Preliminary: These speed files are based on complete ES
(engineering sample) silicon characterization. Devices and
speed grades with this designation are intended to give a
better indication of the expected performance of production
silicon. The probability of under-reporting delays is greatly
reduced as compared to Advance data.

Production: These speed files are released once enough
production silicon of a particular device family member has
been characterized to provide full correlation between
speed files and devices over numerous production lots.
There is no under-reporting of delays, and customers
receive formal notification of any subsequent changes. Typ-
ically, the slowest speed grades transition to Production
before faster speed grades.

All specifications are representative of worst-case supply
voltage and junction temperature conditions. The parame-
ters included are common to popular designs and typical
applications. Contact the factory for design considerations
requiring more detailed information.

Table 1 correlates the current status of each Virtex-E device
with a corresponding speed file designation.

Table 1: Virtex-E Device Speed Grade Designations

Speed Grade Designations

Device Advance Preliminary | Production

XCV50E -8,-7,-6
XCV100E -8,—7,-6
XCV200E -8,—7,-6
XCV300E -8,—7,-6
XCV400E -8,—7,-6
XCV600E -8,—7,-6
XCV1000E -8,—7,—6
XCV1600E -8,—7,—6
XCV2000E -8,—7,—6
XCV2600E -8,—7,—6
XCV3200E -8,—7,—6

All specifications are subject to change without notice.
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I0B Input Switching Characteristics Standard Adjustments

Speed Grade(!)
Description Symbol Standard Min -8 -7 -6 Units
Data Input Delay Adjustments
Standard-specific data input delay TivTTL LVTTL 0.0 0.0 0.0 0.0 ns
adjustments T LveMos: LVCMOS2 002 | 00 | 00 | 00 | ns
TILVEMOS18 LVCMOS18 0.12 | +0.20 | +0.20 | +0.20 | ns
TivDs LVDS 0.00 | +0.15 | +0.15 | +0.15 | ns
TILvPECL LVPECL 0.00 | +0.15 | +0.15 | +0.15 | ns
Tipci3s_ 3 PCl, 33 MHz, 3.3V | —-0.05 | +0.08 | +0.08 | +0.08 ns
Tipcies.a | PCl, 66 MHz, 3.3V | -0.05 | -0.11 | —-0.11 | -0.11 | ns
TieTL GTL +0.10 | +0.14 | +0.14 | +0.14 | ns
TiGTLPLUS GTL+ +0.06 | +0.14 | +0.14 | +0.14 ns
TIHSTL HSTL +0.02 | +0.04 | +0.04 | +0.04 | ns
TissTL2 SSTL2 —0.04 | +0.04 | +0.04 @ +0.04 | ns
TissTL3 SSTL3 —0.02 | +0.04 | +0.04 | +0.04 | ns
TieTT CTT +0.01 | +0.10 | +0.10 | +0.10 | ns
TiaGP AGP —0.03 | +0.04 | +0.04 | +0.04 | ns

Notes:

1. Input timing i for LVTTL is measured at 1.4 V. For other I/O standards, see Table 4.

SR

CLK >4

ICE ds022_02 091300

Figure 1: Virtex-E Input/Output Block (I0B)
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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

© 2000-20083 Xilinx, Inc. All rights reserved. All Xilinx trademarks, registered trademarks, patents, and disclaimers are as listed at http://www.xilinx.com/legal.htm.
All other trademarks and registered trademarks are the property of their respective owners. All specifications are subject to change without notice.
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Table 4: CS144 — XCV50E, XCV100E, XCV200E

Bank Pin Description Pin #
1 VCCO A13
1 VCCO D7
2 VCCO B12
3 VCCO G11
3 VCCO M13
4 VCCO N13
5 VCCO N1
5 VCCO N7
6 VCCO M2
7 VCCO B2
7 VCCO G2

NA GND Al
NA GND B9
NA GND B11
NA GND C7
NA GND D5
NA GND E4
NA GND E11
NA GND F1
NA GND G10
NA GND J1
NA GND J12
NA GND L3
NA GND L5
NA GND L7
NA GND L9
NA GND N12
Notes:

1. VRggg or I/O option only in the XCV200E; otherwise, 1/0

option only.

2. VRggfg or /O option only in the XCV100E, 200E; otherwise,

I/O option only.

CS144 Differential Pin Pairs

Virtex-E devices have differential pin pairs that can also pro-
vide other functions when not used as a differential pair. A V
in the AO column indicates that the pin pair can be used as
an asynchronous output for all devices provided in this
package. Pairs with a note number in the AO column are
device dependent. They can have asynchronous outputs if
the pin pair are in the same CLB row and column in the
device. Numbers in this column refer to footnotes that indi-
cate which devices have pin pairs than can be asynchro-
nous outputs. The Other Functions column indicates
alternative function(s) not available when the pair is used as
a differential pair or differential clock.

Table 5: CS144 Differential Pin Pair Summary
XCV50E, XCV100E, XCV200E

P N Other
Pair | Bank Pin Pin AO Functions
Global Differential Clock

0 4 K7 N8 | NA | IO_DLL_L18P
1 M7 M6 | NA | 10_DLL_L18N
2 1 A7 B7 | NA | I0_DLL_L2P
3 0 A6 C6 | NA | 10_DLL_L2N
IO LVDS

Total Pairs: 30, Asynchronous Output Pairs: 18
0 0 A4 B4 V VREF
1 0 A5 B5 V -
2 1 B7 C6 | NA | 10_LVDS_DLL
3 1 D8 cs V -
4 1 D9 C9 \ VREF
5 1 D10 | C10 V CS, WRITE
6 2 C11 | C12 \ DIN, DO
7 2 D13 | E10 1 D1, VREF
8 2 E12 | E13 V D2
9 2 F10 | F11 1 D3, VREF
10 3 F13 | G13 | NA -
11 3 H12 | H11 1 D4, VREF
12 3 H10 | J13 V D5
13 3 J11 J10 1 D6, VREF
14 3 K10 | L13 \ INIT
15 4 L11 | M11 \ -
16 4 N10 K9 \ VREF
17 4 N9 K8 v -
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Table 10: BG352 — XCV100E, XCV200E, XCV300E Table 10: BG352 — XCV100E, XCV200E, XCV300E
Bank Pin Description Pin # Bank Pin Description Pin #
NA VCCINT V24 NA GND A19
NA VCCINT R23 NA GND A14
NA VCCINT P25 NA GND A8
NA VCCINT L25 NA GND A5
NA VCCINT J24 NA GND A2
NA GND A1
0 VCCO D19 NA GND B26
0 VCCO B25 NA GND B1
0 VCCO A17 NA GND E26
1 VCCO D13 NA GND E1
1 VCCO D7 NA GND H26
1 VCCO A10 NA GND H1
2 VCCO K1 NA GND N1
2 VCCO H4 NA GND P26
2 VCCO B2 NA GND W26
3 VCCO Y4 NA GND WA1
3 VCCO U1 NA GND AB26
3 VCCO P4 NA GND AB1
4 VCCO AF10 NA GND AE26
4 VCCO AE2 NA GND AE1
4 VCCO AC8 NA GND AF26
5 VCCO AF17 NA GND AF25
5 VCCO AC20 NA GND AF22
5 VCCO AC14 NA GND AF19
6 VCCO AE25 NA GND AF13
6 VCCO W23 NA GND AF8
6 VCCO u26 NA GND AF5
7 VCCO N23 NA GND AF2
7 VCCO K26 NA GND AF1
7 VCCO G23 Notes:
1. No Connect in the XCV100E.
2. Vggr or /O option only in the XCV200E and XCV300E;
NA GND A26 otherwise, I/0 option only.
NA GND A25
NA GND A22
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Table 12: BG432 — XCV300E, XCV400E, XCV600E

Table 12: BG432 — XCV300E, XCV400E, XCV600E

Bank Pin Description Pin # Bank Pin Description Pin #
2 IO_L41N_Y H2 3 IO_L56N_Y Y3
2 IO_VREF_L42P_Y H11 3 IO_L57P_Y Y4
2 IO_L42N_Y J4 3 IO_L57N_Y Y2
2 IO_VREF_L43P_YY J2 3 IO_L58P_YY AA3
2 IO_D1_L43N_YY K4 3 IO_D5_L58N_YY AB1
2 10_D2_L44P_YY K2 3 I0_D6_L59P_YY AB3
2 I0_L44N_YY K1 3 IO_VREF_L59N_YY AB4
2 I0_L45P_Y L2 3 IO_L60P_Y AD1
2 IO_L45N_Y M4 3 IO_VREF_L60ON_Y AC3!
2 I0_L46P_Y M3 3 IO_L61P_Y AC4
2 IO_L46N_Y M2 3 IO_L61N_Y AD2
2 I0_L47P_Y N4 3 IO_L62P_YY AD3
2 IO_L47N_Y N3 3 IO_VREF_L62N_YY AD4
2 IO_VREF_L48P_YY N1 3 IO_L63P_Y AF2
2 IO_D3_L48N_YY P4 3 IO_L63N_Y AE3
2 I0_L49P_Y P3 3 10_L64P AE4
2 IO_L49N_Y P2 3 I0_L64N AG1
2 IO_VREF_L50P_Y R32 3 I0_L65P_Y AG2
2 IO_L50N_Y R4 3 IO_VREF_L65N_Y AF3
2 IO_L51P_YY R1 3 I0_L66P_Y AF4
2 IO_L51N_YY T3 3 IO_L66N_Y AHA1

3 10_L67P AH2
3 10 AA2 3 I0_L67N AG3
3 10 AC2 3 IO_D7_L68P_YY AG4
3 10 AE2 3 IO_INIT_L68N_YY AJ2
3 10 us 3 10 T2
3 10 W1
3 I0_L52P_Y U4 4 GCKO AL16
3 IO_VREF_L52N_Y u22 4 10 AH10
3 I0_L53P_Y U1 4 10 AJ11
3 I0_L53N_Y V3 4 10 AK7
3 I0_D4_L54P_YY V4 4 10 AL12
3 IO_VREF_L54N_YY V2 4 10 AL15
3 I0_L55P_Y W3 4 IO_L69P_YY AJ4
3 IO_L55N_Y W4 4 IO_LB6ON_YY AK3
3 I0_L56P_Y Y1 4 IO_L70P_Y AH5
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Table 17: FG256 Differential Pin Pair Summary

XCV50E, XCV100E, XCV200E, XCV300E

Table 17: FG256 Differential Pin Pair Summary

XCV50E, XCV100E, XCV200E, XCV300E

P N Other P N Other
Pair Bank Pin Pin AO Functions Pair Bank Pin Pin AO Functions
19 2 C15 | D14 \ DIN, DO 55 5 M7 R6 \ -
20 2 B16 | E13 6 VREF 56 5 P6 R5 \ VREF
21 2 Ci6 | E14 \ - 57 5 N6 T5 2 -
22 2 F13 | E15 1 VREF 58 5 M6 T4 \ VREF
23 2 F12 | D16 5 - 59 5 T3 P5 \ -
24 2 F14 | E16 3 D1 60 5 T2 N5 7 VREF
25 2 F15 | G13 V D2 61 6 R1 M3 \ -
26 2 F16 | G12 6 - 62 6 N2 M4 6 VREF
27 2 G15 | G14 V - 63 6 P1 L5 \ -
28 2 H13 | G16 3 D3 64 6 L3 N1 1 VREF
29 2 J13 | Hi15 4 - 65 6 L4 M2 5 -
30 2 H14 | H16 \ - 66 6 K4 M1 3 VREF
31 3 Ki5 | J14 4 - 67 6 L1 L2 \ -
32 3 J16 | K16 3 VREF 68 6 K1 K3 6 -
33 3 K12 | L15 \ - 69 6 K5 K2 \ -
34 3 K13 | L16 6 - 70 6 J1 J3 3 VREF
35 3 K14 | M16 \ D5 71 6 H1 Ja 4 -
36 3 N16 | L13 3 VREF 72 7 H4 G1 \ -
37 3 P16 | L12 5 - 73 7 H2 G5 4 -
38 3 M15 | L14 1 VREF 74 7 H3 G4 3 VREF
39 3 M14 | R16 V - 75 7 F5 G2 \ -
40 3 M13 | T15 6 VREF 76 7 F1 F4 6 -
41 3 N14 | N15 \ INIT 77 7 F2 G3 \ -
42 4 T14 | P13 \ - 78 7 D1 E1 3 VREF
43 4 P12 | R13 7 VREF 79 7 E2 E4 5 -
44 4 N12 | T13 \ - 80 7 C1 F3 1 VREF
45 4 T12 | P11 \ VREF 81 7 E3 D2 \ -
46 4 R12 | N1t 2 - 82 7 A2 B1 6 VREF
47 4 T11 | M11 \ VREF Notes:
w4 A To X oo
49 4 R10 M10 1 - 3. AO in the XCV50E, 300E.
4. AO in the XCV100E, 200E.
50 4 P9 T9 1 VREF 5. AO in the XCV200E.
51 4 N10 | R9 1 . 6. AO in the XCV100E.
7. AO in the XCV50E.
52 5 N9 T8 | NA | 10_LVDS_DLL
53 5 R7 P8 1 VREF
54 5 P7 T6 1 -
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Table 19: FG456 Differential Pin Pair Summary

XCV200E, XCV300E

XCV200E, XCV300E

Table 19: FG456 Differential Pin Pair Summary

P N Other P N Other
Pair | Bank Pin Pin AO Functions Pair | Bank Pin Pin AO Functions
18 1 Ci14 | B14 2 - 53 3 U22 | R18 2 -
19 1 A15 | F12 2 - 54 3 T21 | V22 V -
20 1 C15 | B15 V - 55 3 T20 | U21 \ VREF
21 1 E14 | A16 V VREF 56 3 w22 | T18 d -
22 1 C16 | D14 2 - 57 3 ut9 | U20 d VREF
23 1 A17 | D15 2 - 58 3 w21 | AA22 | < -
24 1 A18 | B17 \ VREF 59 3 Y21 | V19 \ INIT
25 1 C17 | D16 \ - 60 4 w18 | AA20 | -
26 1 A19 | B18 d VREF 61 4 Y18 | V17 | NA -
27 1 cis | D17 v - 62 4 AB20 | W17 \ VREF
28 1 C19 | A20 \ (o]} 63 4 AA18 | V16 | NA -
29 2 C21 | D20 x/ DIN, DO 64 4 AB19 | AB18 | VREF
30 2 C22 | D21 x/ - 65 4 W16 | AA17 | 1 -
31 2 D22 | E21 x/ VREF 66 4 Y16 | V15 1 -
32 2 E22 | F18 \ - 67 4 AB16 | Y15 \ VREF
33 2 F21 F19 \ VREF 68 4 AA15 | AB15 | -
34 2 F2 | G19 | 2 - 69 4 W15 | Y14 1 -
35 2 G20 | G18 1 - 70 4 V14 | AA14 | A -
36 2 H18 | H22 2 D1, VREF 71 4 AB14 | Vi3 | NA -
37 2 H20 | H19 \ D2 72 4 AA13 | AB13 | VREF
38 2 H21 | J19 d - 73 4 W13 | AA12 -
39 2 J18 | J20 \ - 74 4 Y12 | V12 -
40 2 K18 | J21 2 - 75 5 U12 | AA11 | NA | I0_LVDS_DLL
41 2 K22 | K21 1 VREF 76 5 AB11 | W11 1 -
42 2 K19 | L22 2 - 77 5 Vi1 | Y10 V VREF
43 2 L21 L18 \ - 78 5 AB10 | W10 \ -
44 2 L17 | L20 x/ - 79 5 V10 | Y9 2 -
45 3 M18 | M20 V - 80 5 AB9 | W9 2 -
46 3 M19 | M17 2 - 81 5 V9 | AA8 \ -
47 3 N22 | N21 2 VREF 82 5 Y8 w8 \ VREF
48 3 N20 | N18 \ - 83 5 W7 | AA7 2 -
49 3 N19 | P21 v - 84 5 AB6 | AA6 | 2 -
50 3 P20 | P19 v - 85 5 AB5 | AA5 v VREF
51 3 P18 | R21 x/ D5 86 5 Y7 we V -
52 3 T22 | R19 2 VREF 87 5 AA4 | Y6 d VREF
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Table 19: FG456 Differential Pin Pair Summary

XCV200E, XCV300E

FG676 Fine-Pitch Ball Grid Array Package
XCV400E and XCV600E devices in the FG676 fine-pitch

P N Other Ball Grid Array package have footprint compatibility. Pins
Pair | Bank Pin Pin AO Functions labeled 10_VREF can be used as either in all parts unless
device-dependent as indicated in the footnotes. If the pin is
88 S v7 AB3 \/ ) not used as Vgrgg it can be used as general I/O. Immedi-
89 6 Y2 W3 N - ately following Table 20, see Table 21 for Differential Pair
9 6 V3 va N ] information.
91 6 U4 Y1 N, VREF Table 20: FG676 — XCV400E, XCV600E
92 6 W1 V2 N - Bank Pin Description Pin #
93 6 U2 T3 v VREF 0 GCKa3 E13
94 6 V1 T5 2 - 0 10 A6
95 6 U1 R5 1 - 0 10 A9
96 6 T1 | R4 | 2 VREF 0 10 A10!
97 6 P3 R2 V - 0 10 B3
98 6 R1 P5 \ - 0 (o] B41
99 6 N5 P2 v . 0 10 B121
100 6 N4 P1 2 - 0 10 Cé
101 6 N2 N3 1 VREF 0 10 c8
102 6 M4 N1 2 - 0 10 D5
103 6 M6 M3 v - 0 10 D13!
104 7 L4 L3 V - 0 10 G13
105 7 L1 L5 V - 0 IO_LON_Y c4
106 7 K2 L6 2 - 0 IO_LOP_Y F7
107 7 K3 K4 2 VREF 0 IO_LIN_YY G8
108 7 K5 K1 v - 0 IO_L1P_YY C5
109 7 J2 J3 \/ - 0 IO_VREF_L2N_YY D6
110 7 H1 J5 v - 0 IO_L2P_YY E7
111 7 H3 H2 V - 0 IO_L3N A4
112 7 H4 G1 2 VREF 0 I0_L3P F8
113 7 F2 F1 2 - 0 IO_L4N B5
114 7 G3 H5 V - 0 IO_L4P D7
115 7 E2 E1 v VREF 0 |IO_VREF_L5N_YY E8
116 7 G5 F3 v - 0 IO_L5P_YY G9
117 7 D2 E3 v VREF 0 IO_L6N_YY A5
118 7 C1 F5 v - 0 IO_L6P_YY F9
Notes: 0 IO_L7N_Y D8
2. A0 inthe XOVa00E. 0 0.L7P Y c7
0 IO_VREF_L8N_Y B72
0 IO_L8P_Y E9
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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 #
2 I0_L63N G4 2 IO_L81N_Y T3
2 I0_L64P G3 2 IO_L82P_YY P2
2 I0_L64N E2 2 IO_L82N_YY us
2 IO_VREF_L65P_Y H4 2 10_L83P P1
2 IO_L65N_Y E1 2 IO_L83N U4
2 I0_L66P_YY H3 2 I0_L84P_Y R2
2 IO_L66N_YY F2 2 IO_L84N_Y us
2 I0_L67P J4 2 IO_VREF_L85P_YY V5
2 I0_L67N F1 2 IO_D3_L85N_YY R1
2 I0_L68P_Y J3 2 IO_L86P_YY V4
2 IO_L68N_Y G2 2 IO_L8BN_YY T2
2 IO_VREF_L69P_YY G1 2 10_L87P V3
2 IO_LBIN_YY K4 2 I0_L87N T1
2 IO_L70P_YY H2 2 10_L88P W4
2 IO_L70N_YY K3 2 I0_L88N U2
2 IO_VREF_L71P H13 2 IO_VREF_L89P_YY W3
2 I0_L71N L4 2 IO_L8IN_YY U1
2 I0_L72P J2 2 IO_L90P_YY AA3
2 I0_L72N L3 2 IO_L9ON_YY V2
2 IO_VREF_L73P_YY J1 2 IO_VREF_L91P AA42
2 IO_L73N_YY M3 2 IO_L91N Vi1
2 I0_L74P_YY K2 2 I0_L92P_YY AB2
2 I0_L74N_YY N4 2 IO_L92N_YY W2
2 I0_L75P K1
2 I0_L75N N3 3 10 AP3
2 IO_VREF_L76P_YY L2 3 10 AT3
2 I0O_D1_L76N_YY P4 3 10 AB3
2 I0_D2_L77P_YY P3 3 10_L93P AB4
2 IO_L77N_YY L1 3 IO_VREF_L93N w12
2 I0_L78P_Y R4 3 IO_L94P_YY AB5
2 IO_L78N_Y M2 3 IO_L94AN_YY Y2
2 I0_L79P R3 3 IO_L95P_YY AC2
2 I0_L79N M1 3 IO_VREF_L95N_YY Y1
2 I0_L80P T4 3 10_L96P AC3
2 IO_L8ON N2 3 I0_L96N AA1
2 IO_VREF_L81P_Y N1 3 10_L97P AC4
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Table 26: FG900 — XCV600E, XCV1000E, XCV1600E

Table 26: FG900 — XCV600E, XCV1000E, XCV1600E

Bank Pin Description Pin # Bank Pin Description Pin #
6 10 AC5* 6 IO_L229N_YY Y74
6 10 AD14 6 IO_VREF_L229P_YY ACH
6 10 AE5® 6 IO_L230N Vi1
6 I0_L212N_YY AF3 6 I0_L230P AA3
6 I0_L212P_YY AC6 6 I0_L231N_YY AA23
6 I0_L213N AH24 6 I0_L231P_YY U104
6 I0_L213P AG23 6 I0_L232N W7
6 10_L214N AB9 6 I0_L232P AA6
6 10_L214P AE4 6 I0_L233N_YY Y6
6 IO_VREF_L215N_YY AE3! 6 I0_L233P_YY Y4
6 I0_L215P_YY AH1 6 I0_L234N_Y AA14
6 IO_L216N_Y ABg* 6 I0_L234P_Y V74
6 I0_L216P_Y ADG3 6 I0_L235N_YY Y3
6 I0_L217N_YY AG1 6 I0_L235P_YY Y2
6 I0_L217P_YY AA10 6 IO_VREF_L236N Y51
6 IO_VREF_L218N AA9 6 I0_L236P W5
6 10_L218P AD4 6 I0_L237N_YY W4
6 IO_L219N_YY AD5 6 I0_L237P_YY W6
6 I0_L219P_YY AD2 6 I0_L238N_YY V6
6 I0_L220N_YY AD3 6 I0_L238P_YY W2
6 I0_L220P_YY AF2 6 I0_L239N U9
6 10_L221N AA8 6 I0_L239P V4
6 10_L221P AA7 6 IO_VREF_L240N_YY AB2
6 IO_VREF_L222N_YY AF1 6 I0_L240P_YY T8
6 I0_L222P_YY Y9 6 I0_L241N_YY us
6 I0_L223N_YY AB6 6 I0_L241P_YY Wi1
6 I0_L223P_YY AC4 6 I0_L242N Y1
6 10_L224N AE1 6 10_L242P T9
6 10_L224P W8 6 I0_L243N_YY T7
6 IO_L225N_YY Y8 6 10_L243P_YY us
6 I0_L225P_YY AB4 6 IO_VREF_L244N_YY T5
6 IO_VREF_L226N_YY AB3 6 10_L244P_YY V2
6 I0_L226P_YY W9 6 I0_L245N_YY R94
6 I0_L227N_YY AA54 6 I0_L245P_YY Tes
6 I0_L227P_YY w108 6 IO_VREF_L246N_YY T42
6 I0_L228N_YY AB1 6 I0_L246P_YY U2
6 10_L228P_YY V10 6 I0_L247N T1
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FG900 Differential Pin Pairs
Virtex-E devices have differential pin pairs that can also pro-

Table 27: FG900 Differential Pin Pair Summary
XCV600E, XCV1000E, XCV1600E

vide other functions when not used as a differential pair. A \ P N Other
in the AO column indicates that the pin pair can be used as Pair | Bank | Pin Pin | AO Functions
an asynchronous output for all devices provided in this
package. Pairs with a note number in the AO column are 18 0 C10 H12 4 :
device dependent. They can have asynchronous outputs if 19 0 F11 H13 2 -
the pin pair are in the same CLB row and column in the
device. Numbers in this column refer to footnotes that indi- 20 0 D11 E11 2 )
cate which devices have pin pairs than can be asynchro- 21 0 G12 B11 2 -
nous outputs. The Other Functions column indicates
alternative function(s) not available when the pair is used as 22 0 Cc11 F12 v )
a differential pair or differential clock. 23 0 D12 A10 N VREF
Table 27: FG900 Differential Pin Pair Summary 24 0 A1 E12 1 -
XCV600E, XCV1000E, XCV1600E o5 0 B12 G13 1 _
P N Other 26 | 0 | KI3 | A2 | i
Pair | Bank Pin Pin AO Functions
27 0 B13 | F13 x/ VREF
GCLK LVDS
28 0 E13 G14 2 -
3 0 C15 A15 NA | 10_DLL_ 34N
29 0 B14 D14 2 -
1 E15 E16 NA | IO_DLL_34P
30 0 J14 | A14 x/ -
1 5 AK16 | AH16 | NA | IO_DLL_177N
31 0 J15 | K14 | VREF
0 4 AJ16 | AF16 | NA | IO_DLL_177P
32 0 H15 B15 NA -
10 LVDS
_ _ 33 0 D15 | Fi15 x/ VREF
Total Pairs: 283, Asynchronous Output Pairs: 168
34 1 E16 A15 NA | 10_LVDS_DLL
0 0 F7 C4 4 -
35 1 F16 B16 4 VREF
1 0 G8 D5 2 -
36 1 H16 A16 4 -
2 0 H9 A3 2 VREF
37 1 Ki5 | C16 | VREF
3 0 J10 B4 2 -
38 1 G16 | K16 x/ -
4 0 D6 A4 Xl -
39 1 E17 A17 2 -
5 0 B5 E7 J VREF
40 1 C17 F17 2 -
6 0 F8 A5 1 -
41 1 A18 | E18 | VREF
7 0 N11 D7 1 -
42 1 A19 | D18 \ -
8 0 E8 G9 Xl -
43 1 G18 B19 1 -
9 0 J11 A6 l VREF
44 1 H18 D19 1 -
10 0 B7 Cc7 2 -
45 1 F19 | F18 V VREF
11 0 H10 cs8 2 -
46 1 K17 B20 \ -
12 0 F10 | G10 | -
47 1 A20 D20 2 -
13 0 H11 A8 Xl VREF
48 1 Cc20 G19 2 -
14 0 C9 D9 NA -
49 1 E20 K18 2 -
15 0 J12 B9 4 -
50 1 D21 B21 4 -
16 0 A9 E10 NA VREF
51 1 A21 F20 V -
17 0 B10 G11 NA -
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Table 27: FG900 Differential Pin Pair Summary Table 27: FG900 Differential Pin Pair Summary
XCV600E, XCV1000E, XCV1600E XCV600E, XCV1000E, XCV1600E
P N Other P N Other

Pair | Bank Pin Pin AO Functions Pair | Bank Pin Pin AO Functions
120 3 AA30 | W24 4 - 154 4 AC20 | AG23 2 -
121 3 AA29 V20 1 - 155 4 AF22 | AE22 \ -
122 3 Y27 w23 NA - 156 4 AJ22 | AG22 \ VREF
123 3 Y26 AB30 \ D5 157 4 AK24 | AD20 | NA -
124 3 V21 AA28 \ VREF 158 4 AA19 | AF21 4 -
125 3 Y25 AA27 4 - 159 4 AH22 | AA18 | NA VREF
126 3 w22 Y23 4 - 160 4 AG21 | AK23 | NA -
127 3 Y24 AB28 4 VREF 161 4 AH21 | AD19 4 -
128 3 AC30 | AA25 \ - 162 4 AE20 | AJ21 2 -
129 3 w21 AA24 2 - 163 4 AG20 | AF20 2 -
130 3 AB26 | AD30 \ - 164 4 AC18 | AF19 2 -
131 3 Y22 | AC27 | VREF 165 4 AJ20 | AE19 | -
132 3 AD28 | AB25 2 - 166 4 AK22 | AH20 \ VREF
133 3 AC26 | AE30 4 - 167 4 AG19 | AB17 1 -
134 3 AD27 | AF30 \ - 168 4 AJ19 | AD17 1 -
135 3 AF29 | AB24 1 VREF 169 4 AA16 | AA17 \ -
136 3 AB23 | AE28 4 - 170 4 AK21 | AB16 \ VREF
137 3 AG30 | AC25 3 - 171 4 AG18 | AK20 2 -
138 3 AE26 | AG29 4 VREF 172 4 AK19 | AD16 2 -
139 3 AH30 | AC24 1 - 173 4 AE16 | AE17 \ -
140 3 AF28 | AD25 | NA - 174 4 AG17 | AJ17 \ VREF
141 3 AH29 | AA22 \ INIT 175 4 AD15 | AH17 | NA -
142 4 AF27 | AK28 \ - 176 4 AG16 | AK17 4 VREF
143 4 AG26 | AH27 4 - 177 5 AF16 | AH16 | NA | 10_LvDS_DLL
144 4 AD23 | AJ27 2 - 178 5 AC15 | AG15 4 VREF
145 4 AB21 | AF25 2 VREF 179 5 AB15 | AF15 \ -
146 4 AC22 | AH26 2 - 180 5 AA15 | AF14 \ VREF
147 4 AA21 | AG25 | - 181 5 AH15 | AK15 | -
148 4 AJ26 | AD22 \ VREF 182 5 AB14 | AF13 2 -
149 4 AA20 | AH25 1 - 183 5 AH14 | AJ14 2 -
150 4 AC21 | AF24 1 - 184 5 AE14 | AG13 \ VREF
151 4 AG24 | AK26 | - 185 5 AK13 | AD13 | -
152 4 AJ24 | AF23 \ VREF 186 5 AE13 | AF12 1 -
153 4 AE23 | AB20 2 - 187 5 AC13 | AA13 1 -
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Table 28: FG1156 — XCV1000E, XCV1600E, XCV2000E,

XCV2600E, XCV3200E

XCV2600E, XCV3200E

Table 28: FG1156 — XCV1000E, XCV1600E, XCV2000E,

Bank Pin Description Pin # Bank Pin Description Pin #
6 IO_VREF_L299N_YY W5 7 I0_L307P_Y R14
6 I0_L299P_YY V1 7 IO_L308N_Y R6
6 I0_L300N_YY V7 7 I0_L308P_Y T10
6 IO_L300P_YY u2 7 I0_L309N_YY R2
6 IO_VREF_L301N_Y V6! 7 I0_L309P_YY R5
6 I0_L301P_Y U1 7 IO_L310N_YY P1

7 IO_VREF_L310P_YY P5
7 10 F5 7 IO_L311N_Y R8
7 10 Ge3 7 I0_L311P_Y P2
7 10 H1 7 IO_L312N_Y R95
7 10 H73 7 I0_L312P_Y N14
7 10 K23 7 IO_L313N_Y P4
7 10 K43 7 I0_L313P_Y R10
7 10 Le3 7 IO_L314N_YY P8
7 10 M53 7 I0_L314P_YY N2
7 10 M103 7 IO_L315N_YY P6°
7 10 N53 7 I0_L315P_YY P74
7 10 N10 7 IO_L316N_Y M1
7 10 R74 7 IO_VREF_L316P_Y N4
7 10 T2 7 I0_L317N_Y N6
7 10 T78 7 IO_L317P_Y N3
7 10 us 7 I0_L318N P9
7 10 V43 7 10_L318P M2
7 I0_L302N_YY U9 7 IO_L319N_Y N7
7 I0_L302P_YY U4 7 I0_L319P_Y M3
7 I0_L303N_Y U7 7 IO_L320N_Y P10
7 IO_VREF_L303P_Y us? 7 I0_L320P_Y M4
7 10_L304N_YY UK} 7 I0_L321N_Y L1
7 I0_L304P_YY ue 7 I0_L321P_Y N8
7 IO_L305N_YY T3 7 I0_L322N_YY L2
7 IO_VREF_L305P_YY T6 7 I0_L322P_YY N9
7 I0_L306N_Y T9 7 IO_L323N_YY M7
7 I0_L306P_Y T4 7 IO_VREF_L323P_YY K1
7 I0_L307N_Y T55 7 I0_L324N_Y M8
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Table 28: FG1156 — XCV1000E, XCV1600E, XCV2000E,

XCV2600E, XCV3200E

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

Bank Pin Description Pin # Bank Pin Description Pin #
NA VCCINT N22 NA VCCO_0 M17
NA VCCINT P13 NA VCCO_0 L17
NA VCCINT P22 NA VCCO_0 L16
NA VCCINT R13 NA VCCO_O0 E10
NA VCCINT R22 NA VCCO_0 C14
NA VCCINT T13 NA VCCO_0 A6
NA VCCINT T22 NA VCCO_0 M13
NA VCCINT uio NA VCCO_0 M14
NA VCCINT uas NA VCCO_0 M15
NA VCCINT V10 NA VCCO_0 M16
NA VCCINT Va5 NA VCCO_O0 L12
NA VCCINT W13 NA VCCO_0 L13
NA VCCINT W22 NA VCCO_0 L14
NA VCCINT Y13 NA VCCO_0 L15
NA VCCINT Y22 NA VCCO_1 M18
NA VCCINT AA13 NA VCCO_1 L18
NA VCCINT AA22 NA VCCO_1 L23
NA VCCINT AB13 NA VCCO_1 E25
NA VCCINT AB14 NA VCCO_1 C21
NA VCCINT AB15 NA VCCO_1 A29
NA VCCINT AB16 NA VCCO_1 M19
NA VCCINT AB19 NA VCCO_1 M20
NA VCCINT AB20 NA VCCO_1 M21
NA VCCINT AB21 NA VCCO_1 M22
NA VCCINT AB22 NA VCCO_1 L19
NA VCCINT AC12 NA VCCO_1 L20
NA VCCINT AC23 NA VCCO_1 L21
NA VCCINT AD24 NA VCCO_1 L22
NA VCCINT AD11 NA VCCO_2 u24
NA VCCINT AE10 NA VCCO_2 u23
NA VCCINT AE17 NA VCCO_2 N24
NA VCCINT AE18 NA VCCO_2 M24
NA VCCINT AE25 NA VCCO_2 K30

NA VCCO_2 F34
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Table 28: FG1156 — XCV1000E, XCV1600E, XCV2000E,

XCV2600E, XCV3200E

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

Bank Pin Description Pin # Bank Pin Description Pin #
NA VCCO_7 K5 NA GND AK17
NA VCCO_7 F1 NA GND AH34
NA VCCO_7 T11 NA GND AC6
NA VCCO_7 T12 NA GND AA21
NA VCCO_7 R11 NA GND Y21
NA VCCO_7 R12 NA GND W20
NA VCCO_7 P3 NA GND V20
NA VCCO_7 P11 NA GND u21
NA VCCO_7 P12 NA GND T21
NA VCCO_7 N11 NA GND R20

NA GND P20
NA GND K32 NA GND H16
NA GND R4 NA GND F23
NA GND ANA1 NA GND C3
NA GND AM11 NA GND B2
NA GND AK5 NA GND A28
NA GND AH28 NA GND AP34
NA GND AD32 NA GND AM3
NA GND AA20 NA GND AL31
NA GND Y20 NA GND AH7
NA GND W19 NA GND AD3
NA GND V19 NA GND AA19
NA GND u20 NA GND Y19
NA GND T20 NA GND W18
NA GND R19 NA GND V18
NA GND P19 NA GND u19
NA GND H8 NA GND T19
NA GND F12 NA GND R18
NA GND C2 NA GND P18
NA GND B1 NA GND J26
NA GND A7 NA GND Fé
NA GND AP1 NA GND C1
NA GND AN2 NA GND C34
NA GND AM15 NA GND A3
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Table 29: FG1156 Differential Pin Pair Summary:

Table 29: FG1156 Differential Pin Pair Summary:

XCV1000E, XCV1600E, XCV2000E, XCV2600E, XCV3200E = XCV1000E, XCV1600E, XCV2000E, XCV2600E, XCV3200E

P N Other P N Other
Pair | Bank | Pin Pin AO Functions Pair | Bank | Pin Pin AO Functions
3200 2600 3200 2600
32 0 B14 E14 2000 1600 - 52 1 A21 H20 2000 1600 -
1000 1000
3200 2600 53 1 J20 E21 3200 -
33 0 D14 G15 2000 1600 VREF
3200 2600
1000 54 1 K20 D21 1000 -
34 0 D15 J16 3200 1600 - 3200 2600
3200 2000 55 1 H21 | B21 1000 i
35 0 B15 F15 1000 -
56 1 F21 G21 2000 1600 -
36 0 E15 A15 32(1)%5800 - 3200 2600
57 1 B22 A22 2000 1600 VREF
37 0 A16 G16 3200 2600 - 1000
3200 2600 3200 2600
38 0 J17 F16 2000 1600 - 58 1 ca2 J21 2000 1600 -
1000 1000
3200 2600 3200 2600
39 0 B16 C16 2000 1600 VREF 59 1 G22 D22 1000 i
1000
2600 1600 60 1 A23 | K2 322%58 ” i
40 0 Al17 H17 1000 -
2600 1600 61 1 B23 | F22 322%58 ” i
41 0 B17 | G17 1000 VREF
3200 1600
42 1 J18 | C17 None |O_LVDS_DLL 62 1 H22 | C23 1000 i
2600 1600 3200 2600
43 1 ci8 G18 1000 VREF 63 1 K22 D23 2000 1600 -
1000
2600 1600
44 1 F18 | H18 1000 i 3200 2600
3200 2600 64 1 J22 A24 203%33‘00 VREF
45 1 A19 B19 2000 1600 VREF
1000 65 1 D24 H23 263%33 00 -
3200 2600
46 1 C19 K19 2000 1600 - 2600 1600
1000 66 1 E24 A25 1000 -
47 1 E19 F19 3200 2600 - 3200 2600
67 1 c25 A26 2000 1600 VREF
3200 2000
48 1 J19 G19 1000 - 1000
3200 2600
49 1 G20 A20 3200 2000 - 68 1 B26 F24 2000 1600 -
1000
1000
50 1 F20 B20 3200 1600 - 69 1 F25 K23 3200 2600 i
3200 2600
51 1 E20 D20 2000 1600 VREF 70 1 H24 C26 8200 2000 VREF
1000
1000
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