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Date

Version

Revision

11/20/00

1.8

Upgraded speed grade -8 numbers in Virtex-E Electrical Characteristics tables to
Preliminary.

Updated minimums in Table 13 and added notes to Table 14.

Added to note 2 to Absolute Maximum Ratings.

Changed speed grade -8 numbers for Tgnckoszz: TReag: TBccss @nd Tickor
Changed all minimum hold times to —0.4 under Global Clock Setup and Hold for
LVTTL Standard, with DLL.

Revised maximum Tp| | pw in -6 speed grade for DLL Timing Parameters.

Changed GCLKO to BA22 for FG860 package in Table 46.

2/12/01

1.9

Revised footnote for Table 14.

Added numbers to Virtex-E Electrical Characteristics tables for XCV1000E and
XCV2000E devices.

Updated Table 27 and Table 78 to include values for XCV400E and XCV600E devices.

Revised Table 62 to include pinout information for the XCV400E and XCV600E devices
in the BG560 package.

Updated footnotes 1 and 2 for Table 76 to include XCV2600E and XCV3200E devices.

4/2/01

2.0

Updated numerous values in Virtex-E Switching Characteristics tables.
Converted data sheet to modularized format. See the Virtex-E Data Sheet section.

10/25/01

2.1

Updated the Virtex-E Device/Package Combinations and Maximum I/O table to
show XCV3200E in the FG1156 package.

11/09/01

2.2

Minor edits.

07/17/02

2.3

Data sheet designation upgraded from Preliminary to Production.

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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Input termination techniques include the following.
* None
* Parallel (Shunt)

These termination techniques can be applied in any combi-
nation. A generic example of each combination of termina-
tion methods appears in Figure 43.

Unterminated

Double Parallel Terminated
Vor
> 0= >

Veer

Unterminated Output Driving

Series Terminated Output Driving
a Parallel Terminated Input

a Parallel Terminated Input
Vi

VYT
> P
Vaer Vaer

Series-Parallel Terminated Output
Driving a Parallel Terminated Input

Series Terminated Output m

e iy

Vege

x133_07_111699

Figure 43: Overview of Standard Input and Output
Termination Methods

Simultaneous Switching Guidelines

Ground bounce can occur with high-speed digital ICs when
multiple outputs change states simultaneously, causing
undesired transient behavior on an output, or in the internal
logic. This problem is also referred to as the Simultaneous
Switching Output (SSO) problem.

Ground bounce is primarily due to current changes in the
combined inductance of ground pins, bond wires, and
ground metallization. The IC internal ground level deviates
from the external system ground level for a short duration (a
few nanoseconds) after multiple outputs change state
simultaneously.

Ground bounce affects stable Low outputs and all inputs
because they interpret the incoming signal by comparing it
to the internal ground. If the ground bounce amplitude
exceeds the actual instantaneous noise margin, then a
non-changing input can be interpreted as a short pulse with
a polarity opposite to the ground bounce.

Table 21 provides guidelines for the maximum number of
simultaneously switching outputs allowed per output
power/ground pair to avoid the effects of ground bounce. See
Table 22 for the number of effective output power/ground pairs
for each Virtex-E device and package combination.

Table 21: Guidelines for Max Number of Simultaneously Switching Outputs per Power/Ground Pair

Package
Standard BGA, CS, FGA HQ PQ, TQ
LVTTL Slow Slew Rate, 2 mA drive 68 49 36
LVTTL Slow Slew Rate, 4 mA drive 41 31 20
LVTTL Slow Slew Rate, 6 mA drive 29 22 15
LVTTL Slow Slew Rate, 8 mA drive 22 17 12
LVTTL Slow Slew Rate, 12 mA drive 17 12 9
LVTTL Slow Slew Rate, 16 mA drive 14 10 7
LVTTL Slow Slew Rate, 24 mA drive 9 7 5
LVTTL Fast Slew Rate, 2 mA drive 40 29 21
LVTTL Fast Slew Rate, 4 mA drive 24 18 12
LVTTL Fast Slew Rate, 6 mA drive 17 13 9
LVTTL Fast Slew Rate, 8 mA drive 13 10 7
LVTTL Fast Slew Rate, 12 mA drive 10 7 5
LVTTL Fast Slew Rate, 16 mA drive 8 6 4
LVTTL Fast Slew Rate, 24 mA drive 5 4 3
LVCMOS 10 7 5
PCI 8 6 4
GTL 4 4 4
GTL+ 4 4 4
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Power-On Power Supply Requirements

Xilinx FPGAs require a certain amount of supply current during power-on to insure proper device operation. The actual
current consumed depends on the power-on ramp rate of the power supply. This is the time required to reach the nominal
power supply voltage of the device! from OV. The fastest ramp rate is OV to nominal voltage in 2 ms, and the slowest allowed
ramp rate is OV to nominal voltage in 50 ms. For more details on power supply requirements, see XAPP158 on
www.xilinx.com.

Product (Commercial Grade) Description(2) Current Requirement(®)
XCV50E - XCV600E Minimum required current supply 500 mA
XCV812E - XCV2000E Minimum required current supply 1A
XCV2600E - XCV3200E Minimum required current supply 1.2A
Virtex-E Family, Industrial Grade Minimum required current supply 2A

Notes:

1. Ramp rate used for this specification is from 0 - 1.8 V DC. Peak current occurs on or near the internal power-on reset threshold and
lasts for less than 3 ms.

2. Devices are guaranteed to initialize properly with the minimum current available from the power supply as noted above.
3. Larger currents might result if ramp rates are forced to be faster.

DC Input and Output Levels

Values for V|_and V,y are recommended input voltages. Values for Ig_ and lgy are guaranteed over the recommended
operating conditions at the Vg and Vg test points. Only selected standards are tested. These are chosen to ensure that
all standards meet their specifications. The selected standards are tested at minimum Vgcg with the respective Vg and
Von Vvoltage levels shown. Other standards are sample tested.

Input/Output ViL ViH VoL VoH loL lox
Standard V, Min V, Max V, Min V, Max V, Max V, Min mA mA
LvTTLM -05 0.8 2.0 3.6 0.4 2.4 24 -24
LVCMOS2 -05 0.7 1.7 2.7 0.4 1.9 12 -12
LVCMOS18 ~0.5 | 35% Veeo | 65% Veco 1.95 0.4 Veeo — 0.4 8 -8
PCI, 3.3V -0.5 | 30% Veeo | 50% Veco | Veco+ 0.5 | 10% Veeo | 90% Veco | Note2 | Note 2
GTL —0.5 | VRgg—0.05 | Vgeg + 0.05 3.6 0.4 n/a 40 n/a
GTL+ -05 Vggg — 0.1 Vgep + 0.1 3.6 0.6 n/a 36 n/a
HSTL 1) -05 | VRgr—0.1 | Vggr+0.1 3.6 0.4 Veeo — 0.4 8 -8
HSTL 1lI -05 | Vpgr—0.1 | Vggr+0.1 3.6 0.4 Veeo — 0.4 24 -8
HSTL IV -0.5 | Vpgr—0.1 | Vggr+0.1 3.6 0.4 Veeo — 0.4 48 -8
SSTL3 | -0.5 | Vggr—0.2 | Vggr+0.2 3.6 Vgeg — 0.6 | Vgee + 0.6 8 -8
SSTL3 I -05 | Vpgr—0.2 | Vggr+0.2 3.6 Vper—0.8 | Vggr + 0.8 16 -16
SSTL2 | -05 | Vpgr—0.2 | Vggr+0.2 3.6 Vper — 0.61 | Vggr + 0.61 7.6 -7.6
SSTL2 11 —-05 | Vpgr—0.2 | Vggr+0.2 3.6 Vper—0.80 | Vggr+0.80 |  15.2 -15.2
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Input/Output Vi Vi VoL VoH loL lon
Standard V, Min V, Max V, Min V, Max V, Max V, Min mA mA
CTT -05 VREF -0.2 VREF +0.2 3.6 VREF -04 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. VgL and Vgy 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 V¢ of 1.8 V) are provided in an HSTL white paper on
www.xilinx.com.
LVDS DC Specifications
DC Parameter Symbol Conditions Min Typ Max | Units
Supply Voltage Vceo 2375 | 25 |2.625 \'%
Output High Voltage for Q and Q VoH Rt =100 Q across Q and Q signals | 1.25 | 1.425 | 1.6 \Y
Output Low Voltage for Q and Q VoL Rt = 100 Q across Q and Q signals 09 |1.075| 1.25 Vv
Differential Output Voltage (Q — Q), _
o — Vopirr | Ry =100 Q across Q and Q signals | 250 | 350 | 450 mV
Q = High (Q - Q), Q = High
Output Common-Mode Voltage Vocum Rt = 100 Q across Q and Q signals | 1.125 | 1.25 | 1.375 \'%
Differential Input Voltage (Q — Q), _
= — Vipier | Common-mode input voltage=1.25V | 100 350 NA mV
Q = High (Q - Q), Q = High
Input Common-Mode Voltage Viem Differential input voltage = £350 mV 0.2 1.25 2.2 \

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

LVPECL DC Specifications

These values are valid at the output of the source termination pack shown under LVPECL, with a 100 Q differential load only.
The Vpn 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.

DC Parameter Min Max Min Max Min Max Units
Veeo 3.0 3.3 3.6 \'
Von 1.8 2.1 1.92 2.28 2.13 2.41 \
VoL 0.96 1.27 1.06 1.43 1.30 1.57 \
V4 1.49 2.72 1.49 2.72 1.49 2.72 \
Vi 0.86 2.125 0.86 2.125 0.86 2125 \Y
Differential Input Voltage 0.3 - 0.3 - 0.3 - \
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Figure 2: Detailed View of Virtex-E Slice
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CLB Distributed RAM Switching Characteristics

Speed Grade(1)

Description Symbol Min -8 -7 -6 Units
Sequential Delays
Clock CLK to X/Y outputs (WE active) 16 x 1 mode TsHCKO16 0.67 1.38 1.5 1.7 ns, max
Clock CLK to X/Y outputs (WE active) 32 x 1 mode TsHCKO32 0.84 1.66 1.9 2.1 ns, max
Shift-Register Mode
Clock CLK to X/Y outputs TREG 1.25 2.39 2.9 3.2 ns, max
Setup and Hold Times before/after Clock CLK
F/G address inputs Tas/TaH 0.19/0 | 0.38/0 | 0.42/0 | 0.47/0 | ns, min
BX/BY data inputs (DIN) Tps/Tpy | 0.44/0 | 0.87/0|0.97/0 | 1.09/0 | ns, min
SR input (WE) Tws/Twn | 029/0 | 057/0| 0.7/0 | 0.8/0 | ns, min
Clock CLK
Minimum Pulse Width, High TwpH 0.96 1.9 2.1 2.4 ns, min
Minimum Pulse Width, Low TwpL 0.96 1.9 2.1 2.4 ns, min
Minimum clock period to meet address write cycle time Twe 1.92 3.8 4.2 4.8 ns, min
Shift-Register Mode
Minimum Pulse Width, High TsrpH 1.0 1.9 21 2.4 ns, min
Minimum Pulse Width, Low TsrpL 1.0 1.9 2.1 2.4 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.
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Figure 3: Dual-Port Block SelectRAM
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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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Table 10: BG352 — XCV100E, XCV200E, XCV300E

Table 10: BG352 — XCV100E, XCV200E, XCV300E

Bank Pin Description Pin # Bank Pin Description Pin #
4 IO_VREF_4_L53P_Y AC12 5 I0_L64P_YY AC21
4 I0_L53N_Y AD12 5 IO_VREF_5_L64N_YY AE232
4 I0_L54P AE12 5 10 AD22
4 I0_L54N AF12 5 10 AF241
4 10 AD13! 5 10 AC221
4 IO_LVDS_DLL_L55P AC13
4 GCKO AE13 6 IO_LB5N_YY AC24

6 I0_L65P_YY AD25
5 GCK1 AF14 6 10 AB241
5 [O_LVDS_DLL_L55N AD14 6 10 AA231
5 10 AF151 6 10 AC25
5 10 AE15 6 IO_VREF_6_L66N_YY AD262
5 I0_L56P_Y AD15 6 I0_L66P_YY AC26
5 IO_VREF_5_L56N_Y AC15 6 10 Y231
5 IO_L57P_Y AE16 6 IO_L67N_YY AA24
5 I0_L57N_Y AE17 6 I0_L67P_YY AB25
5 10 AD16" 6 IO_VREF_6_L68N_Y AA25
5 I0_L58P AC16 6 IO_L68P_Y Y24
5 I0_L58N AF18 6 10 Y251
5 10 AE18! 6 10 AA261
5 IO_L59P_YY AD17 6 IO_L69N V23
5 IO_L59N_YY AC17 6 I0_L69P W24
5 IO_L60P_YY AD18 6 10 W25
5 IO_VREF_5_L60N_YY AC18 6 IO_VREF_6_L70N _Y Y26
5 IO_L61P _Y AF20 6 IO_L70P _Y u23
5 IO_L6IN_Y AE20 6 IO_L71N_YY V25
5 10 AD19 6 I0_L71P_YY u24
5 10 AC191 6 10 V26!
5 10 AF211 6 I0_L72N T23
5 I0_L62P_YY AE21 6 I0_L72P u25
5 IO_VREF_5_L62N_YY AD20 6 10 T241
5 IO_L63P_YY AF23 6 IO_L73N_YY T25
5 IO_L63N_YY AE22 6 I0_L73P_YY T26
5 10 AD211 6 IO_VREF_6_L74N _Y R24
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BG432 Differential Pin Pairs
Virtex-E devices have differential pin pairs that can also Vir-

Table 13: BG432 Differential Pin Pair Summary
XCV300E, XCV400E, XC600E

tex-E devices have differential pin pairs that can also pro- Pair | Bank P N AO Other
vide other functions when not used as a differential pair. A Pin Pin Functions
in the AO column indicates that the pin pair can be used as
an asynchronous output for all devices provided in this 16 1 B16 C17 | NA | 10_LVDS_DLL
package. Pairs with a note nhumber in the AO column are 17 1 B15 Al5 1 VREF
device dependent. They can have asynchronous outputs if
the pin pair are in the same CLB row and column in the 18 1 D15 C15 1 -
device. Numbers in this column refer to footnotes that indi-
cate which devices have pin pairs than can be asynchro- 19 1 A13 B14 v VREF
nous outputs. The Other Functions column indicates 20 1 D14 B13 N -
alternative function(s) not available when the pair is used as
a differential pair or differential clock. 21 1 B12 C13 v )
Table 13: BGA432 Differential Pin Pair Summary 22 | 1 | C12 | D18 | N ]
XCV300E, XCV400E, XC600E 23 1 C11 D12 \ -
Pair | Bank P N AO Other 24 1 Cc10 B10 N VREF
Pin Pin Functions o5 1 D10 co 1 VREF
Global Differential Clock o6 1 B8 A8 1 i
0 4 AL16 | AH15 | NA | I0_DLL_L86P 57 1 B7 cs N VREE
1 5 AK16 | AL17 | NA | IO_DLL_L86N o8 1 A6 D8 N -
2 1 A16 B16 NA | IO_DLL_L16P 29 1 D7 B6 > -
3 0 D17 C17 NA | IO_DLL_L16N 30 1 C6 A5 N VREF
IO LVDS 31 1 D6 B5 ol -
Total Outputs: 137, Asynchronous Output Pairs: 63
32 1 C5 A4 1 -
0 0 D27 B29 1 -
33 1 D5 B4 V CS, WRITE
1 0 C27 | B28 v -
34 2 D3 c2 V| DIN, DO, BUSY
2 0 A28 D26 V VREF
35 2 D2 E4 3 -
3 0 C26 B27 2 -
36 2 D1 E3 4 -
4 0 A27 | D25 V -
37 2 E2 F4 1 VREF
5 0 C25 | D24 V VREF
38 2 E1 F3 5 -
6 0 D23 B25 1 -
39 2 F2 G4 1 -
7 0 B24 C24 1 VREF
40 2 G3 G2 l VREF
8 0 A24 D22 V VREF
41 2 H3 H2 4 -
9 0 B22 C22 x/ -
42 2 H1 J4 1 VREF
10 0 D20 | C21 V -
43 2 J2 K4 Yl D1
11 0 C20 | B21 V -
44 2 K2 K1 l D2
12 0 D19 | A20 v -
45 2 L2 M4 4 -
13 0 A19 B19 v VREF
46 2 M3 M2 1 -
14 0 D18 B18 1 -
47 2 N4 N3 1 -
15 0 B17 ci18 1 VREF
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Table 13: BG432 Differential Pin Pair Summary
XCV300E, XCV400E, XC600E

Table 13: BG432 Differential Pin Pair Summary
XCV300E, XCV400E, XC600E

Pair | Bank P N AO Other Pair | Bank P N AO Other
Pin Pin Functions Pin Pin Functions

48 2 N1 P4 \ D3 80 4 AH12 | AK11 \ -

49 2 P3 P2 4 - 81 4 AJ12 | AK12 | -

50 2 R3 R4 VREF 82 4 AH13 | AJ13 \ -

51 2 R1 T3 \ - 83 4 AL13 | AK14 | VREF
52 3 U4 u2 1 VREF 84 4 AH14 | AJ14 1 -

53 3 Ut V3 4 - 85 4 AK15 | AJ15 1 VREF
54 3 V4 V2 d VREF 86 5 AH15 | AL17 | NA | 10_LVDS_DLL
55 3 w3 W4 1 - 87 5 AK17 | AJ17 1 VREF
56 3 Y1 Y3 1 - 88 5 AH17 | AK18 | 1 -

57 3 Y4 Y2 4 - 89 5 AL19 | AJ18 \ VREF
58 3 AA3 | AB1 \ D5 90 5 AH18 | AL20 \ -

59 3 AB3 | AB4 \ VREF 91 5 AK20 | AH19 | -

60 3 AD1 AC3 1 VREF 92 5 AJ20 | AK21 d -

61 3 AC4 | AD2 4 - 93 5 AJ21 | AL22 | -

62 3 AD3 | AD4 \ VREF 94 5 AJ22 | AK23 | VREF
63 3 AF2 | AE3 1 - 95 5 AH22 | AL24 | 1 VREF
64 3 AE4 | AG1 5 - 96 5 AK24 | AH23 | 1 -

65 3 AG2 | AF3 1 VREF 97 5 AK25 | AJ25 | VREF
66 3 AF4 | AH1 4 - 98 5 AL26 | AK26 | -

67 3 AH2 | AG3 3 - 99 5 AH25 | AL27 | 2 -

68 3 AG4 AJ2 \ INIT 100 5 AJ26 | AK27 | VREF
69 4 AJ4 AK3 \ - 101 5 AH26 | AL28 \ -

70 4 AH5 | AK4 1 - 102 | 5 AJ27 | AK28 | 1 -

71 4 AJ5 | AH6 % - 103 | 6 AH30 | AJ30 | -

72 4 AL4 | AK5 d VREF 104 | 6 AH31 | AG28 | 3 -

73 4 AJ6 | AH7 2 - 105 | 6 AG30 | AG29 | 4 -

74 4 AL5 AK6 \ - 106 6 AG31 | AF28 1 VREF
75 4 AJ7 AL6 \ VREF 107 6 AF30 | AF29 | 5 -

76 4 AH9 | AJ8 1 - 108 | 6 AF31 | AE28 | 1 -

77 4 AK8 | AJ9 1 VREF 109 | 6 AD28 | AE30 | VREF
78 4 AL8 | AK9 d VREF 110 | 6 AD31 | AD30 | 4 -

79 4 AK10 | AL10 | - 111 6 AC29 | AC28 | 1 VREF

Module 4 of 4 www.xilinx.com DS022-4 (v2.5) March 14, 2003
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Table 14: BG560 — XCV400E, XCV600E, XCV1000E,
XCV1600E, XCV2000E

Table 14: BG560 — XCV400E, XCV600E, XCV1000E,
XCV1600E, XCV2000E

Bank Pin Description Pin# See Note Bank Pin Description Pin# See Note
1 I0_L43N_Y C5 2 IO_L58P_Y M5
1 IO_VREF_L43P_Y E7 3 2 IO_L58N_Y L3
1 IO_WRITE_L44N_YY D6 2 IO_L59P_Y L1
1 IO_CS_L44P_YY A2 2 IO_L59N_Y M4
2 IO_VREF_L60P_Y N5 3
2 10 D3 2 IO_LBON_Y M2
2 10 F3 2 IO_L61P_Y N4
2 10 G1 2 IO_L61N_Y N3
2 10 J2 2 IO_L62P_Y N2
2 IO_DOUT_BUSY_L45P_YY D4 2 IO_L62N_Y P5
2 IO_DIN_DO_L45N_YY E4 2 IO_VREF_L63P_YY P4
2 IO_L46P_Y F5 2 IO_D3_LB63N_YY P3
2 IO_VREF_L46N_Y B3 3 2 IO_L64P_Y P2
2 IO_L47P_Y F4 2 IO_L64N_Y R5
2 IO_L47N_Y C1 2 IO_L65P_Y R4
2 IO_VREF_L48P_Y G5 2 IO_LB5N_Y R3
2 I0_L48N_Y E3 2 IO_VREF_L66P_Y R1
2 IO_L49P_Y D2 2 IO_L66N_Y T4
2 IO_L49N_Y G4 2 IO_L67P_Y T5
2 IO_L50P_Y H5 2 IO_VREF_L67N_Y T3 2
2 IO_L50N_Y E2 2 IO_L68P_YY T2
2 IO_VREF_L51P_YY H4 2 IO_LB8N_YY UK
2 IO_L51IN_YY G3
2 IO_L52P_Y J5 3 10 AE3
2 IO_VREF_L52N_Y F1 1 3 10 AF3
2 IO_L53P_Y J4 3 0] AH3
2 IO_L53N_Y H3 3 10 AK3
2 IO_VREF_L54P_Y K5 4 3 IO_VREF_L69P_Y U1 2
2 I0_L54N_Y H2 3 IO_LBIN_Y u2
2 IO_L55P_Y J3 3 IO_L70P_Y V2
2 IO_L55N_Y K4 3 IO_VREF_L70N_Y V4
2 IO_VREF_L56P_YY L5 3 IO_L71P_Y V5
2 I0_D1_L56N_YY K3 3 IO_L71N_Y V3
2 I0_D2_L57P_YY L4 3 IO_L72P_Y WA
2 IO_L57N_YY K2 3 IO_L72N_Y W3
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Table 15: BG560 Differential Pin Pair Summary
XCV400E, XCV600E, XCV1000E, XCV1600E, XCV2000E

FG256 Fine-Pitch Ball Grid Array Packages

XCV50E, XCV100E, XCV200E, and XCV300E devices in

P N Other FG256 fine-pitch Ball Grid Array packages have footprint
Pair | Bank Pin Pin AO Functions compatibility. Pins labeled I0_VREF can be used as either
in all parts unless device-dependent as indicated in the foot-
171 7 J33 M29 \/ - notes. If the pin is not used as Vg it can be used as gen-
eral 1/0. Immediately following Table 16, see Table 17 for
172 ’ K31 L30 v VREF Differential Pair information.
173 7 H33 L29 4 -
Table 16: FG256 Package — XCV50E, XCV100E,
174 7 H32 J31 18 VREF XCV200E, XCV300E
175 7 H31 K29 14 - Bank Pin Description Pin #
176 | 7 G32 | J30 | 20 VREF 0 GCK3 B8
177 | 7 | G31 | J29 | VREF 0 10 B3
178 7 E32 | E33 | 15 - 0 10 E7
0 10 D8
179 7 F31 H29 14 -
0 IO_LON_Y C5
180 7 E31 D32 15 VREF
0 IO_VREF_LOP_Y A32
181 7 C33 G29 14 - 0 10_LAN_YY D5
182 7 D31 F30 14 VREF 0 I0_L1P_YY E6
Notes: 0 IO_VREF_L2N_YY B4
1. AO in the XCV1600E.
2. AO in the XCV2000E. 0 I0_L2P_YY A4
3. AOin the XCV1600E, 2000E. 0 I0_L3N_Y D6
4. AO !n the XCV1000E, 1600E. 0 IO L3P Y B5
5. AO in the XCV1000E, 2000E.
6. AOin the XCV1000E. 0 IO_VREF_L4N_YY ce1
7. AO in the XCV1000E, 1600E, 2000E. 0 IO_L4P_YY A5
8. AO in the XCV600E, 1600E. o B6
9. AO in the XCV400E, 600E, 1600E. 0 IO_L5N_YY
10. AO in the XCV400E, 600E, 1000E, 2000E. 0 I0_L5P_YY C7
11. AO in the XCV400E, 600E, 1000E. 0 IO_L6N_Y D7
12. AO in the XCV400E, 1000E, 2000E.
13. AO in the XCV400E, 600E, 1000E, 1600E. 0 IO_L6P_Y C8
14. AO in the XCV400E, 1000E, 1600E. 0 IO_VREF_L7N_Y B7
15. AO in the XCV600E, 1000E, 2000E.
16. AO in the XCV600E, 2000E. 0 I0_L7P_Y AG
17. AO in the XCV400E, 600E, 1600E, 2000E. 0 I0_LVDS_DLL_L8N A7
18. AO in the XCV600E, 1000E, 1600E, 2000E.
19. AO in the XCV400E, 600E, 2000E.
20. AO in the XCV400E, 1000E. 1 GCK2 co
1 10 B10
1 I0O_LVDS_DLL_L8P A8
1 IO_L9N_Y D9
1 I0O_L9P_Y A9
1 IO_L10N_Y E10
1 IO_VREF_L10P_Y B9
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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 #
NA GND D20 NA GND AR19
NA GND D12 NA GND AR12
NA GND C39 NA GND AH5
NA GND C37 NA GND AH4
NA GND C3 NA GND AH36
NA GND Cc20 NA GND AH35
NA GND C1 NA GND AA5
NA GND B39 NA GND AA35
NA GND B38 NA GND A39
NA GND B2 NA GND A38
NA GND B1 NA GND A37
NA GND AW39 NA GND A3
NA GND AW38 NA GND A2
NA GND AW37 NA GND A1
NA GND AW3 Notes:

NA GND AW2 1. gt%EeFrvf/)irsg,ol/%pggﬂoonng,nil?l.the XCV1000E, 1600E, 2000E;
NA GND AWA 2. |\//8E(l):pct)i:)|r/100rc1)|‘;):lon only in the XCV1600E, 2000E; otherwise,
NA GND AV39 3. VRggr or I/O option only in the XCV2000E; otherwise, 1/O
NA GND AV38 option only.
NA GND Av2
NA GND AV1
NA GND AU39
NA GND AU37
NA GND AU3
NA GND AU20
NA GND AU1
NA GND AT4
NA GND AT36
NA GND AT28
NA GND AT20
NA GND AT12
NA GND AR5
NA GND AR35
NA GND AR28
NA GND AR21
NA GND AR20
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FG680 Differential Pin Pairs

Table 23: FG680 Differential Pin Pair Summary

XCV600E, XCV1000E, XCV1600E, XCV2000E

Virtex-E devices have differential pin pairs that can also pro-

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 C26 D26 V }
device dependent. They can have asynchronous outputs if 19 0 D25 A26 N VREF
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 C25 B25 3 }
cate which devices have pin pairs than can be asynchro- 21 0 D24 A25 3 -
nous outputs. The Other Functions column indicates
alternative function(s) not available when the pair is used as 22 0 B23 A24 V )
a differential pair or differential clock. 23 0 A23 C24 N VREF
Table 23: FG680 Differential Pin Pair Summary 24 0 B22 B24 5 -
XCV600E, XCV1000E, XCV1600E, XCV2000E 5 0 ADD Eo3 5 _
P N Other 26 | o0 | B21 | D23 | W i
Pair | Bank Pin Pin | AO Functions
27 0 A21 | C23 | VREF
GCLK LVDS
28 0 B20 E22 2 -
3 0 A20 C22 | NA | IO_DLL_L29N
29 1 A19 C22 | NA | I0_LVDS_DLL
1 D21 A19 | NA IO_DLL_L29P
30 1 B19 C21 2 VREF
1 5 AU22 | AT22 | NA | IO_DLL_L155N
31 1 A18 C19 2 -
0 4 AW19 | AT21 | NA | IO_DLL_L155P
32 1 B18 | D19 | VREF
10 LVDS
_ _ 33 1 A17 | c18 | -
Total Pairs: 247, Asynchronous Output Pairs: 111
34 1 B17 D18 5 -
0 0 A36 C35 5 -
35 1 A16 E18 5 -
1 0 B35 D34 5 VREF
36 1 D17 | C17 | W VREF
2 0 A35 | C34 | -
37 1 E17 | B16 | -
3 0 B34 | D33 | VREF
38 1 C16 A15 3 -
4 0 A34 C33 3 -
39 1 D16 B15 3 -
5 0 B33 D32 3 -
40 1 B14 Al14 \ VREF
6 0 D31 | C32 | -
41 1 A13 | Ci15 | -
7 0 C31 | A33 | VREF
42 1 B13 D15 5 -
8 0 B31 B32 5 -
43 1 A12 C14 5 -
9 0 D30 A32 5 VREF
44 1 C13 | D14 | -
10 0 C30 | A31 | -
45 1 D13 | B12 | VREF
11 0 D29 | B30 | VREF
46 1 C12 A1l 2 -
12 0 C29 A30 2 -
47 1 C11 B11 2 -
13 0 B29 A29 2 -
48 1 D11 A10 \ VREF
14 0 A28 | B28 | VREF
49 1 Cc10 | B10 | -
15 0 B27 | C28 | -
50 1 D10 A9 5 VREF
16 0 A27 D27 5 -
51 1 C9 B9 5 -
17 0 B26 c27 5 -
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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 24: FG860 — XCV1000E, XCV1600E, XCV2000E

Table 24: FG860 — XCV1000E, XCV1600E, XCV2000E

Bank Pin Description Pin # Bank Pin Description Pin #
3 IO_L117N_Y AJ5 3 I0_L136P AR2
3 I0_L118P AG2 3 IO_L136N AT1
3 IO_L118N AK4 3 I0_L137P_Y AV4
3 [O_L119P_Y AG3 3 IO_VREF_L137N_Y AT2
3 IO_L119N_Y AL4 3 I0_L138P_Y AU
3 IO_L120P_Y AH1 3 I0_L138N_Y AU5
3 IO_L120N_Y AL5 3 I0_L139P_Y AU2
3 I0_L121P_Y AH2 3 IO_L139N_Y AW3
3 IO_L121N_Y AM4 3 I0_D7_L140P_YY AV1
3 I0_L122P_YY AH3 3 IO_INIT_L140N_YY AWS5
3 I0_D5_L122N_YY AM5
3 I0_D6_L123P_YY AJ1 4 GCKO BA22
3 IO_VREF_L123N_YY AN3 4 10 AV17
3 I0_L124P_Y AN4 4 10 AY11
3 IO_L124N_Y AJ3 4 10 AY12
3 I0_L125P_YY AN5 4 10 AY13
3 IO_L125N_YY AKA1 4 10 AY14
3 I0_L126P_YY AK2 4 10 BA8
3 IO_VREF_L126N_YY AP4 4 10 BA17
3 I0_L127P_Y AK3 4 10 BA19
3 IO_L127N_Y AP5 4 10 BA20
3 I0_L128P_Y AR3 4 10 BA21
3 IO_VREF_L128N_Y AL22 4 10 BB9
3 I0_L129P_YY AR4 4 10 BB18
3 IO_L129N_YY AL3 4 I0_L141P_YY AV6
3 I0_L130P_YY AM1 4 I0_L141N_YY BA4
3 IO_VREF_L130N_YY AT3 4 I0_L142P_Y AY4
3 I0_L131P_Y AM2 4 IO_L142N_Y BA5
3 IO_L131N_Y AT4 4 I0_L143P_Y AW6
3 [O_L132P_Y AT5 4 IO_L143N_Y BB5
3 IO_L132N_Y AN1 4 IO_VREF_L144P_Y BA6
3 I0_L133P_YY AU3 4 IO_L144N_Y AY5
3 IO_L133N_YY AN2 4 I0_L145P_Y BB6
3 I0_L134P_Y AP1 4 IO_L145N_Y AY6
3 IO_VREF_L134N_Y AP2 4 I0_L146P_YY BA7
3 IO_L135P_Y AR1 4 IO_L146N_YY AV7
3 IO_L135N_Y AV3 4 IO_VREF_L147P_YY BB7
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Table 26: FG900 — XCV600E, XCV1000E, XCV1600E

Table 26: FG900 — XCV600E, XCV1000E, XCV1600E

Bank Pin Description Pin # Bank Pin Description Pin #
1 10 J20° 1 I0_L52N_YY C21
1 10 L184 1 IO_VREF_L52P_YY A22
1 IO_LVDS_DLL_L34P E16 1 IO_L53N_YY H19
1 IO_L35N_YY B16 1 IO_L53P_YY B22
1 IO_VREF_L35P_YY F162 1 IO_L54N_YY E21
1 IO_L36N_YY A16 1 IO_L54P_YY D22
1 I0_L36P_YY H16 1 IO_L55N_YY F21
1 [O_L37N_YY C16 1 IO_VREF_L55P_YY C22
1 IO_VREF_L37P_YY K15 1 IO_L56N_YY H20
1 IO_L38N_YY K16 1 I0_L56P_YY E22
1 IO_L38P_YY G16 1 IO_L57N_Y G21
1 I0_L39N_Y A17 1 IO_L57P_Y A23
1 I0_L39P_Y E17 1 IO_L58N_Y A24
1 I0_L40N_Y F17 1 IO_L58P_Y K19
1 IO_L40P_Y C17 1 IO_L59N_YY C24
1 IO_L41N_YY E18 1 IO_VREF_L59P_YY B24
1 IO_VREF_L41P_YY A18 1 IO_L60ON_YY H21
1 IO_L42N_YY D18 1 IO_L60P_YY G22
1 I0_L42P_YY A19 1 I0_L61N_Y E23
1 I0_L43N_Y B19 1 IO_L61P_Y C25
1 IO_L43P_Y G18 1 IO_L62N_Y D24
1 I0_L44N_Y D19 1 I0_L62P_Y A26
1 I0_L44P_Y H18 1 IO_L63N_YY B26
1 [O_L45N_YY F18 1 IO_VREF_L63P_YY K20
1 IO_VREF_L45P_YY F191 1 I0_L64N_YY D25
1 [O_L46N_YY B20 1 IO_L64P_YY J21
1 |O_L46P_YY K17 1 |O_L65N_Y C26*
1 I0_L47N_Y D204 1 IO_L65P_Y F234
1 I0_L47P_Y A20% 1 IO_L66N_Y B27
1 I0_L48N_Y G19 1 IO_VREF_L66P_Y G231
1 I0_L48P_Y C20 1 IO_L67N_Y A27
1 I0_L49N_Y K18 1 IO_L67P_Y F24
1 I0_L49P_Y E20 1 IO_L68N_YY B283
1 IO_L50N_YY B214 1 I0_L68P_YY A284
1 IO_L50P_YY D214 1 IO_WRITE_LBI9N_YY K21
1 IO_L51N_YY F20 1 IO_CS_L69P_YY c27
1 IO_L51P_YY A21
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Table 26: FG900 — XCV600E, XCV1000E, XCV1600E

Table 26: FG900 — XCV600E, XCV1000E, XCV1600E

Bank Pin Description Pin # Bank Pin Description Pin #
5 10_L182N AF13 5 I0_L201P AC11
5 10_L183P AH14 5 IO_L201N AG8
5 I0_L183N AJ14 5 I0_L202P_YY AK8
5 I0_L184P_YY AE14 5 IO_VREF_L202N_YY AF7
5 IO_VREF_L184N_YY AG13 5 I0_L203P_YY AG7
5 IO_L185P_YY AK13 5 I0_L203N_YY AK7
5 IO_L185N_YY AD13 5 10_L204P AJ7
5 I0_L186P AE13 5 I0_L204N AD10
5 I0_L186N AF12 5 IO_L205P AH6
5 I0_L187P AC13 5 IO_L205N AC10
5 10_L187N AA13 5 I0_L206P_YY AD9
5 I0_L188P_YY AA12 5 IO_VREF_L206N_YY AG6
5 IO_VREF_L188N_YY AJ121 5 I0_L207P_YY AB10
5 I0_L189P_YY AB12 5 I0_L207N_YY AJ5
5 IO_L189N_YY AE11 5 I0_L208P ADg*
5 I0_L190P AK124 5 I0_L208N AK54
5 I0_L190N Y134 5 I0_L209P AC9
5 I0_L191P AG11 5 IO_VREF_L209N AJ4!
5 I0_L191N AF11 5 I0_L210P AG5
5 10_L192P AH11 5 IO_L210N AK4
5 I0_L192N AJ11 5 I0_L211P_YY AH53
5 I0_L193P_YY AE124 5 I0_L211N_YY AG3*
5 IO_L193N_YY AG104
5 I0_L194P_YY AD12 6 10 T24
5 IO_L194N_YY AK11 6 10 T104
5 IO_L195P_YY AJ10 6 10 U1
5 IO_VREF_L195N_YY AC12 6 0] u4s
5 IO_L196P_YY AK10 6 10 ue*
5 IO_L196N_YY AD11 6 10 u74
5 IO_L197P_YY AJ9 6 10 V14
5 IO_L197N_YY AE9 6 10 V5°
5 IO_L198P_YY AH10 6 10 V8
5 IO_VREF_L198N_YY AF9 6 10 Y104
5 IO_L199P_YY AH9 6 10 AA44
5 IO_L199N_YY AK9 6 10 AB5%
5 10_L200P AF8 6 10 AB74
5 I0_L200N AB11 6 10 AC35
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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
153 3 AD31 | AF33 | 2000 1600 VREF 172 4 AP31 | AK29 | 2000 1600 -
1000 1000
3200 2600 3200 1600
154 3 AC28 | AF31 1600 1000 - 173 4 AP30 | AN31 1000 -
3200 2600 3200 2000
155 3 AC27 | AF32 1600 - 174 4 AH27 | AN30 1000 -
156 3 AE29 | AD28 | 2600 1000 VREF 175 4 AM30 | AK28 322(());())00 VREF
3200 2600
157 3 AD30 | AG32 | 2000 1600 - 3200 2600
1000 176 4 AG26 | AN29 1000 -
158 3 AC26 | AH33 | 2000 1600 - 3200 2600
3900 2600 177 4 AF25 | AM29 20(;(()) 3 goo -
159 3 AD26 | AF30 | 2000 1600 VREF
1000 3200 2600
178 4 AL29 | AL28 | 2000 1600 VREF
160 3 AC25 | AH32 2600 2000 - 1000
1000
o , nE2s | ALsa 3200 2600 _ 179 4 AE24 | AN28 | 2000 1600 -
2000 180 4 AJ27 | AH26 | 3200 1000 -
162 3 AG30 | AD27 ?ggg fggg i 181 4 AG25 | AK27 | 3200 1000 -
182 4 AM28 | AF24 | 3200 2600 -
3200 2600
3200 2600
163 3 AF29 | AK34 | 2000 1600 - 183 4 AJ26 | AP27 | 2000 1600 i
1000
1000
164 3 AD25 | AE27 gggg fggg - 3200 2600
184 4 AK26 | AN27 | 2000 1600 VREF
165 3 AJ33 | AH31 263%5800 VREF 1000
185 4 AE23 | AM27 | 3200 1600 -
3200 2600
166 8 AE26 | AL33 1600 1000 ) 186 4 AL26 | AP26 3232028 00 -
167 3 AF28 | AL32 | 2600 1600 -
3900 2600 187 4 AN26 | AJ25 323202800 VREF
168 3 AJ31 | AF27 1600 1000 VREF
188 4 AG24 | AP25 | 3200 2600 -
169 3 AG29 | AJ32 263%5 g 00 - 3200 2600
189 4 AF23 | AM26 | 2000 1600 -
170 3 AK33 | AH30 322%55 00 - 1000
3200 2600
3200 2600 190 4 AJ24 | AN25 | 2000 1600 VREF
171 3 AK32 | AK31 | 2000 1600 INIT 1000
1000
2600 1600
191 4 AE22 | AM25 1000 -
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