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Configuration through the TAP uses the CFG_IN instruc-
tion. This instruction allows data input on TDI to be con-
verted into data packets for the internal configuration bus.

The following steps are required to configure the FPGA
through the Boundary Scan port (when using TCK as a
start-up clock).

1. Load the CFG_IN instruction into the Boundary Scan
instruction register (IR).

Enter the Shift-DR (SDR) state.

Shift a configuration bitstream into TDI.
Return to Run-Test-Idle (RTI).

Load the JSTART instruction into IR.
Enter the SDR state.

Clock TCK through the startup sequence.
Return to RTI.
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Configuration and readback via the TAP is always available.
The Boundary Scan mode is selected by a <101> or <001>
on the mode pins (M2, M1, MO). For details on TAP charac-
teristics, refer to XAPP139.

Configuration Sequence

The configuration of Virtex-E devices is a three-phase pro-
cess. First, the configuration memory is cleared. Next, con-
figuration data is loaded into the memory, and finally, the
logic is activated by a start-up process.

Configuration is automatically initiated on power-up unless
it is delayed by the user, as described below. The configura-
tion process can also be initiated by asserting PROGRAM.
The end of the memory-clearing phase is signalled by INIT
going High, and the completion of the entire process is sig-
nalled by DONE going High.

The power-up timing of configuration signals is shown in
Figure 20.
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Figure 20: Power-Up Timing Configuration Signals

The corresponding timing characteristics are listed in
Table 12.

Table 12: Power-up Timing Characteristics

Description Symbol Value Units
Power-on Reset! TpoR 2.0 | ms, max
Program Latency TpL 100.0 s, max

0.5 s, min
CCLK (output) Delay Ticck

4.0 5, max
Program Pulse Width | TprogrAM 300 ns, min

Notes:

1. Tpog delay is the initialization time required after Vet and
Vceo in Bank 2 reach the recommended operating voltage.

Delaying Configuration

INIT can be held Low using an open-drain driver. An
open-drain is required since INIT is a bidirectional
open-drain pin that is held Low by the FPGA while the con-
figuration memory is being cleared. Extending the time that
the pin is Low causes the configuration sequencer to wait.
Thus, configuration is delayed by preventing entry into the
phase where data is loaded.

Start-Up Sequence

The default Start-up sequence is that one CCLK cycle after
DONE goes High, the global 3-state signal (GTS) is
released. This permits device outputs to turn on as neces-
sary.

One CCLK cycle later, the Global Set/Reset (GSR) and Glo-
bal Write Enable (GWE) signals are released. This permits
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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

Unterminated Output Driving
a Parallel Terminated Input

Double Parallel Terminated
V;

V"
> 0= >

Veer

Series Terminated Output Driving
a Parallel Terminated Input
Vi

> 0=

Vier

VTT
> S
o

Series-Parallel Terminated Output
Driving a Parallel Terminated Input
Vir Vir

Series Terminated Output

D= Dot

Vaer

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 6 4
GTL 4 4
GTL+ 4 4
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Table 42: Input Library Macros

Name Inputs Outputs
IBUFDS_FD_LVDS I, 1B, C Q
IBUFDS_FDE_LVDS I, 1B, CE, C Q
IBUFDS_FDC_LVDS I, 1B, C, CLR Q
IBUFDS_FDCE_LVDS | |, IB, CE, C, CLR Q
IBUFDS_FDP_LVDS l, 1B, C, PRE Q
IBUFDS_FDPE_LVDS | |, 1B, CE, C, PRE Q
IBUFDS_FDR_LVDS I,IB,C, R Q
IBUFDS_FDRE_LVDS I, IB,CE, C,R Q
IBUFDS_FDS_LVDS I,IB,C, S Q
IBUFDS_FDSE_LVDS I, IB,CE,C, S Q
IBUFDS_LD_LVDS I, 1B, G Q
IBUFDS_LDE_LVDS I, 1B, GE, G Q
IBUFDS_LDC_LVDS I, 1B, G, CLR Q
IBUFDS_LDCE_LVDS ||, 1B, GE, G, CLR Q
IBUFDS_LDP_LVDS l, 1B, G, PRE Q
IBUFDS_LDPE_LVDS I, IB, GE, G, PRE Q

Creating LVDS Output Buffers

LVDS output buffers can be placed in a wide number of |IOB
locations. The exact locations are dependent on the pack-
age used. The Virtex-E package information lists the possi-
ble locations as 10_L#P for the P-side and IO_L#N for the
N-side, where # is the pair number.

HDL Instantiation

Both output buffers are required to be instantiated in the
design and placed on the correct I0_L#P and I0O_L#N loca-
tions. The IOB must have the same net source the following
pins, clock (C), set/reset (SR), output (O), output clock
enable (OCE). In addition, the output (O) pins must be
inverted with respect to each other, and if output registers
are used, the INIT states must be opposite values (one
HIGH and one LOW). Failure to follow these rules leads to
DRC errors in software.

VHDL Instantiation

dataO_p OBUF_LVDS port map
(I=>data_int (0), O=>data_p(0));

datalO_inv: INV
(I=>data_int (0),

port map
O=>data_n_int(0)) ;

dataO_n OBUF_LVDS port map
(I=>data_n_int (0), O=>data_n(0));

Verilog Instantiation

OBUF_LVDS datalO_p
.O(data_pl[0]));

(.I(data_int[0]),

INV dataO_inv (.I(data_int[0],
.O(data_n_int[0]);

OBUF_LVDS datalO_n
.0(data_n[0]));

(.I(data_n_int[0]),

Location Constraints

All LVDS buffers must be explicitly placed on a device. For
the output buffers this can be done with the following con-
straint in the .ucf or .ncf file.

NET data_p<0> LOC = D28; # IO_LOP

NET data_n<0> LOC = B29; # IO_LON

Synchronous vs. Asynchronous Outputs

If the outputs are synchronous (registered in the IOB) then
any |O_L#P|N pair can be used. If the outputs are asynchro-
nous (no output register), then they must use one of the
pairs that are part of the same IOB group at the end of a
ROW or COLUMN in the device.

The LVDS pairs that can be used as asynchronous outputs
are listed in the Virtex-E pinout tables. Some pairs are
marked as asynchronous-capable for all devices in that
package, and others are marked as available only for that
device in the package. If the device size might change at
some point in the product lifetime, then only the common
pairs for all packages should be used.

Adding an Output Register

All LVDS buffers can have an output register in the IOB. The
output registers must be in both the P-side and N-side IOBs.
All the normal 10B register options are available (FD, FDE,
FDC, FDCE, FDP, FDPE, FDR, FDRE, FDS, FDSE, LD,
LDE, LDC, LDCE, LDP, LDPE). The register elements can
be inferred or explicitly instantiated in the HDL code.

Special care must be taken to insure that the D pins of the
registers are inverted and that the INIT states of the regis-
ters are opposite. The clock pin (C), clock enable (CE) and
set/reset (CLR/PRE or S/R) pins must connect to the same
source. Failure to do this leads to a DRC error in the soft-
ware.

The register elements can be packed in the 10B using the
IOB property to TRUE on the register or by using the map
-pr [ijo|b] where i is inputs only, o is outputs only and b
is both inputs and outputs.

To improve design coding times VHDL and Verilog synthe-
sis macro libraries have been developed to explicitly create
these structures. The output library macros are listed in
Table 43. The O and OB inputs to the macros are the exter-
nal net connections.
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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.

' 2000-2003 Xilinx, Inc. All rights reserved. All Xilinx trademark s, 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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Date Version Revision
07/23/01 292 Under Absolute Maximum Ratings, changed (Tgg ) to 220 €.
Changes made to SSTL symbol names in IOB Input Switching Characteristics
Standard Adjustments table.
07/26/01 23 Removed Tgpo parameter and added footnote to Absolute Maximum Ratings table.
9/18/01 24 Reworded power supplies footnote to Absolute Maximum Ratings table.
10/25/01 25 Updated the speed grade designations used in data sheets, and added Table 1, which
shows the current speed grade designation for each device.
Added XCV2600E and XCV3200E values to DC Characteristics Over Recommended
Operating Conditions and Power-On Power Supply Requirements tables.
11/09/01 26 Updated the Power-On Power Supply Requirements table.
02/01/02 27 Updated footnotes to the DC Input and Output Levels and DLL Clock Tolerance,
Jitter, and Phase Information tables.
07/17/02 28 Data sheet designation upgraded from Preliminary to Production.
Removed mention of MIL-M-38510/605 specification.
Added link to XAPP158 from the Power-On Power Supply Requirements section.
09/10/02 29 Revised V| in Absolute Maximum Ratings table.
Added Clock CLK switching characteristics to Table 2, “IOB Input Switching
Characteristics,” on page 6 and I0B Output Switching Characteristics, Figure 1.
12/22/02 291 Added footnote regarding V|5 PCI compliance to Absolute Maximum Ratings table.
The fastest ramp rate is OV to nominal voltage in 2 ms
03/14/03 2902 Under Power-On Power Supply Requirements, the fastest ramp rate is no longer a

"suggested" rate.

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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Table 15: BG560 Differential Pin Pair Summary

XCV400E, XCV600E, XCV1000E, XCV1600E, XCV2000E

Table 15: BG560 Differential Pin Pair Summary
XCV400E, XCV600E, XCV1000E, XCV1600E, XCV2000E

P N Other P N Other
Pair | Bank Pin Pin AO Functions Pair | Bank Pin Pin AO Functions
47 2 F4 C1 14 - 78 3 AC1 AB4 17 -
48 2 G5 E3 15 VREF 79 3 AC3 AB5 D5
49 2 D2 G4 16 - 80 3 AC4 AD3 VREF
50 2 H5 E2 15 - 81 3 AE1l AC5 4 -
51 2 H4 G3 VREF 82 3 AD4 AF1 18 VREF
52 2 J5 F1 17 VREF 83 3 AF2 AD5 14 -
53 2 J4 H3 14 - 84 3 AG2 AE4 20 VREF
54 2 K5 H2 18 VREF 85 3 AH1 AES5 VREF
55 2 J3 K4 19 - 86 3 AF4 AJl 15 -
56 2 L5 K3 D1 87 3 AJ2 AF5 14 -
57 2 L4 K2 D2 88 3 AG4 AK2 15 VREF
58 2 M5 L3 17 - 89 3 AJ3 AGS5 14 -
59 2 L1 M4 14 - 90 3 AL1 AH4 14 VREF
60 2 NS M2 15 VREF 91 3 AJ4 AH5 INIT
61 2 N4 N3 16 - 92 4 AL4 AJ6 -
62 2 N2 P5 15 - 93 4 AK5S AN3 8 VREF
63 2 P4 P3 D3 94 4 AL5 AJ7 -
64 2 P2 RS 17 - 95 4 AM4 AM5 VREF
65 2 R4 R3 14 - 96 4 AK7 AL6 3 -
66 2 R1 T4 18 VREF 97 4 AM6 ANG -
67 2 T5 T3 19 VREF 98 4 AL7 AJ9 VREF
68 2 T2 U3 - 99 4 AN7 AL8 9 VREF
69 3 Ul U2 19 VREF 100 4 AMS8 AJ10 7 -
70 3 V2 V4 18 VREF 101 4 AL9 AM9 7 VREF
71 3 V5 V3 14 - 102 4 AK10 AN9 2 -
72 3 W1 W3 17 - 103 4 AL10 | AM10 VREF
73 3 w4 W5 VREF 104 4 AL11 | AJ12 -
74 3 Y3 Y4 15 - 105 4 AN11 | AK12 8 -
75 3 AAl Y5 16 - 106 4 AL12 | AM12 -
76 3 AA3 AA4 15 VREF 107 4 AK13 | AL13 VREF
77 3 AB3 AA5 14 - 108 4 AM13 | AN13 3 -
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Table 15: BG560 Differential Pin Pair Summary
XCV400E, XCV600E, XCV1000E, XCV1600E, XCV2000E

Table 15: BG560 Differential Pin Pair Summary
XCV400E, XCV600E, XCV1000E, XCV1600E, XCV2000E

P N Other P N Other
Pair | Bank Pin Pin AO Functions Pair | Bank Pin Pin AO Functions
109 4 AJ14 | AK14 - 140 6 AG30 | AK32 | 15 VREF
110 4 AM14 | AN15 VREF 141 6 AF29 | AH31 | 16 -
111 4 AJ15 | AK15 1 - 142 6 AF30 | AH32 | 15 -
112 4 AL15 | AM16 7 - 143 6 AH33 | AE29 VREF
113 4 AL16 | AJ16 7 VREF 144 6 AE30 | AG33 | 17 VREF
114 4 AK16 | AN17 2 VREF 145 6 AF32 | AD29 | 14 -
115 5 AM17 | AM18 | NA | IO_LVDS_DLL 146 6 AD30 | AE31 | 18 VREF
116 5 AK18 | AJ18 7 VREF 147 6 AC29 | AE32 | 19 -
117 5 AN19 | AL19 7 - 148 6 AC30 | AD31 VREF
118 5 AK19 | AM20 9 - 149 6 AC31 | AB29 -
119 5 AJ19 | AL20 VREF 150 6 AB30 | AC33 | 17 -
120 5 AN21 | AL21 - 151 6 AA29 | AB31 | 14 -
121 5 AJ20 | AM22 3 - 152 6 AA31 | AA30 | 15 VREF
122 5 AK21 | AN23 VREF 153 6 Y29 AA32 | 16 -
123 5 AJ21 | AM23 - 154 6 Y30 AA33 | 15 -
124 5 AK22 | AM24 8 - 155 6 W29 Y32 VREF
125 5 AL23 | AJ22 - 156 6 w31 W30 17 -
126 5 AK23 | AL24 VREF 157 6 V30 W33 14 -
127 5 AN26 | AJ23 13 - 158 6 V31 V29 18 VREF
128 5 AK24 | AM26 7 VREF 159 6 uU33 V32 19 VREF
129 5 AM27 | AJ24 - 160 7 u32 U3l -
130 5 AL26 | AK25 5 VREF 161 7 T30 T32 19 VREF
131 5 AN29 | AJ25 VREF 162 7 T31 T29 18 VREF
132 5 AK26 | AM29 - 163 7 R31 R33 14 -
133 5 AM30 | AJ26 11 - 164 7 R29 R30 17 -
134 5 AK27 | AL29 VREF 165 7 P31 P32 VREF
135 5 AN31 | AJ27 - 166 7 P29 P30 15 -
136 5 AM31 | AK28 | 12 VREF 167 7 N31 M32 16 -
137 6 AJ30 | AH29 - 168 7 L33 N30 15 VREF
138 6 AH30 | AK31 | 17 VREF 169 7 L32 M31 14 -
139 6 AJ31 | AG29 | 14 - 170 7 L31 M30 17 -

Module 4 of 4 www.xilinx.com DS022-4 (v2.5) March 14, 2003
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Table 16: FG256 Package XCV50E, XCV100E,
XCV200E, XCV300E

Table 16: FG256 Package XCV50E, XCV100E,
XCV200E, XCV300E

Bank Pin Description Pin # Bank Pin Description Pin #
7 IO_L74N_Y G4 NA VCCINT D13
7 IO_VREF_L74P_Y H3 NA VCCINT E5
7 IO_L75N_YY G2 NA VCCINT E12
7 IO_L75P_YY F5 NA VCCINT M5
7 IO_L76N F4 NA VCCINT M12
7 IO_L76P F1 NA VCCINT N4
7 IO_L77N_YY G3 NA VCCINT N13
7 IO_L77P_YY F2 NA VCCINT P3
7 IO_L78N_Y El NA VCCINT P14
7 IO_VREF_L78P_Y D11
7 IO_L79N E4 0 VCCO F8
7 IO_L79P E2 0 VCCO E8
7 IO_L8ON_Y F3 1 VCCO F9
7 IO_VREF_L80P_Y C1 1 VCCO E9
7 IO_L8IN_YY D2 2 VCCO H12
7 IO_L81P_YY E3 2 VCCO H11
7 IO_VREF_L82N B12 3 VCCO J12
7 I0_L82P A2 3 VCCO J11

4 VCCO M9
2 CCLK D15 4 VCCO L9
3 DONE R14 5 VCCO M8
NA DXN R4 5 VCCO L8
NA DXP P4 6 VCCO J6
NA MO N3 6 VCCO J5
NA M1 P2 7 VCCO H6
NA M2 R3 7 VCCO H5
NA PROGRAM P15
NA TCK C4 NA GND T16
NA TDI A15 NA GND T1
2 TDO B14 NA GND R15
NA T™MS D3 NA GND R2
NA GND L11
NA VCCINT C3 NA GND L10
NA VCCINT Ci4 NA GND L7
NA VCCINT D4 NA GND L6
Module 4 of 4 www.xilinx.com DS022-4 (v2.5) March 14, 2003
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FG456 Fine-Pitch Ball Grid Array Packages

Table 18: FG456 XCV200E and XCV300E

XCV200E and XCV300E devices in FG456 fine-pitch Ball Bank Pin Description Pin #
Grid Array packages have footprint compatibility. Pins 0 IO L1ON C9
labeled 10_VREF can be used as either in both devices pro- —
vided in this package. If the pin is not used as Vggp, it can be 0 I0_L10P E10
used as general I/O. Immediately following Table 18, see 0 IO VREF L11N YY A9
Table 19 for Differential Pair information. - - -
0 IO_L11P_YY C10
Table 18: FG456 XCV200E and XCV300E 0 IO_L12N_Y F11
Bank Pin Description Pin # 0 I0_L12P_Y B10
0 GCK3 C11 0 IO_LVDS_DLL_L13N Bl1
0 10 A2l
0 10 A3 1 GCK2 All
0 10 A6t 1 10 A121
0 10 Al0 1 10 Al4
0 10 B5 1 le} B161
0 10 B9 1 10 B19
0 10 C5 1 10 E13
0 10 D8 1 10 E15
0 10 D10 1 10 E16
0 10 E11l 1 o) E171
0 IO_LON D5 1 IO_LVDS_DLL_L13P D11
0 IO_LOP B3 1 IO_L14N_Y C12
0 |IO_VREF_LIN_YY B4 1 IO_L14P_Y D12
0 IO _L1P_YY E6 1 |O_L15N_Y B12
0 IO_L2N Ad 1 IO_L15P_Y Al3
0 IO_L2P E7 1 IO_L16N_YY E12
0 IO_VREF_L3N_YY C6 1 IO_VREF_L16P_YY B13
0 I0_L3P_YY D6 1 IO L17N_YY C13
0 IO _L4N_Y AS 1 IO_L17P_YY D13
0 IO_L4P_Y B6 1 IO_L18N_Y B14
0 IO_L5N_Y D7 1 IO _L18P_Y Cl4
0 IO_L5P_Y c7 1 IO_L19N_Y F12
0 IO_VREF_LB6N_YY E8 1 IO_L19P_Y Al5
0 IO_L6P_YY B7 1 IO_L20N_YY B15
0 IO_L7N_YY A7 1 I0_L20P_YY C15
0 IO_L7P_YY E9 1 IO_L21IN_YY Al6
0 IO_L8N_Y c8 1 IO_VREF_L21P_YY E1l4
0 IO_L8P_Y B8 1 IO _L22N_Y D14
0 IO_LON_Y D9 1 I0_L22P_Y C16
0 IO _L9P_Y A8 1 IO _L23N_Y D15
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Table 20: FG676 XCV400E, XCV600E

Table 20: FG676 XCV400E, XCV600E

Bank Pin Description Pin # Bank Pin Description Pin #

3 10 Y26 3 IO_VREF_L85N_YY w23
3 10 AB25 3 I0_L86P_Y AA24
3 10 AC251 3 I0_L86N_Y Y23
3 10 AC26 3 IO_L87P_Y AB26
3 IO_L69P_YY P21 3 I0_L87N_Y W21
3 IO_L69N_YY P23 3 I0_L88P_Y Y22
3 IO_L70P_Y P22 3 |IO_VREF_L88N_Y w22
3 IO_VREF_L70N_Y R25 3 I0_L89P_Y AA23
3 IO_L71P_Y P19 3 IO_L8IN_Y AB24
3 IO_L7IN_Y P20 3 IO_L9OP_YY W20
3 IO_L72P_YY R21 3 IO_L90ON_YY AC24
3 IO_L72N_YY R22 3 I0_D7_L91P_YY AB23
3 |IO_D4_L73P_YY R24 3 IO_INIT_L9IN_YY Y21
3 IO_VREF_L73N_YY R23

3 IO_L74P_Y T24 4 GCKO AAl4
3 IO_L74N_Y R20 4 10 AC18
3 IO_L75P_Y T22 4 10 AE151
3 IO_L75N_Y u24 4 10 AE20
3 IO_L76P_Y T23 4 10 AE23
3 [O_L76N_Y u25 4 10 AF141
3 IO_L77P_Y T21 4 10 AF161
3 IO_L77N_Y u20 4 10 AF181
3 IO_L78P_YY u22 4 10 AF21
3 IO_L78N_YY V26 4 10 AF231
3 IO _L79P_YY T20 4 10_L92P_YY AC22
3 I0_D5_L79N_YY u23 4 I0_L92N_YY AD26
3 IO_D6_L80P_YY V24 4 I0_L93P_Y AD23
3 IO_VREF_L8ON_YY u21 4 IO_L93N_Y AA20
3 IO_L81P_YY V23 4 I0_L94P_YY Y19
3 I0_L8IN_YY w24 4 I0_L94AN_YY AC21
3 IO_L82P_Y V22 4 IO_VREF_L95P_YY AD22
3 I0_VREF_L82N_Y w262 4 I0_L95N_YY AB20
3 IO_L83P_Y Y25 4 I0_L96P AE22
3 |IO_L83N_Y V21 4 |O_L96N Y18
3 IO_L84P_YY V20 4 I0_L97P AF22
3 I0_L8AN_YY AA26 4 I0_L97N AA19
3 I0_L85P_YY Y24 4 I0_VREF_L98P_YY AD21
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FG676 Differential Pin Pairs

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

Table 21: FG676 Differential Pin Pair Summary
XCV400E, XCV600E

vide other functions when not used as a differential pair. A Ban P N Other
in the AO column indicates that the pin pair can be used as Pair Kk 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 E12 All }
device dependent. They can have asynchronous outputs if 19 0 C12 D12 1 -
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 H13 Al2 1 VREF
cate which devices have pin pairs than can be asynchro- 21 1 Fl4 B13 | NA | 10 LVDS DLL
nous outputs. The Other Functions column indicates - -
alternative function(s) not available when the pair is used as 22 1 F13 El4 NA :
a differential pair or differential clock. 23 1 Ald D14 1 VREF
Table 21: FG676 Differential Pin Pair Summary 24 1 H14 Ci4 1 -
XCV400E, XCV600E o5 1 C15 G14 _
Ban | P N Other 26 | 1 | D15 | EI5 VREF
Pair k Pin Pin AO Functions
27 1 F15 C16 -
Global Differential Clock
28 1 D16 G15 - -
3 0 E13 B13 NA | IO_DLL_L21N
S 29 1 Al7 E16 -
2 1 C13 F14 NA | 10_DLL_L21P
I 30 1 E17 C17 -
1 5 AB13 | AF13 | NA | IO_DLL_L115N
I 31 1 D17 F16 1 -
0 4 AA14 | AC14 | NA | 10_DLL_L115P
S 32 1 C18 F17 -
IOLVDS
) . 33 1 Gl6 Al18 VREF
Total Pairs: 183, Asynchronous Output Pairs: 97
34 1 G117 C19 -
0 0 F7 Cc4 1 -
35 1 B19 D18 1 VREF
1 0 C5 G8 -
36 1 E18 D19 1 -
2 0 E7 D6 VREF
37 1 B20 F18 -
3 0 F8 Ad NA -
38 1 C20 G19 VREF
4 0 D7 B5 NA -
39 1 E19 G18 -
5 0 G9 E8 VREF
40 1 D20 A21 -
6 0 F9 A5 -
41 1 c21 F19 VREF
7 0 C7 D8 1 -
42 1 E20 B22 -
8 0 E9 B7 1 VREF
43 1 D21 A23 2 -
9 0 D9 A7 NA -
44 1 E21 Cc22 Cs
10 0 G10 B8 NA VREF
45 2 E23 F22 DIN, DO
11 0 F10 C9 -
46 2 E24 F20 -
12 0 E10 A8 1 -
47 2 G21 G22 2 -
13 0 D10 Gl1 -
48 2 F24 H20 1 VREF
14 0 F11 B10 -
49 2 E25 H21 1 -
15 0 E11 C10 NA -
50 2 F23 G23 -
16 0 D11 G12 -
51 2 H23 J20 VREF
17 0 F12 C11 VREF
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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 0 10 L13N Y 229
have footprint compatibility. Pins labeled 10_VREF can be - -
used as either in all parts unless device-dependent as indi- 0 I0_L13P_Y B29
cated in the footnotes. If the pin is not used as Vrgg it can
) . IO_VREF_L14N_YY B2
be used as general I/O. Immediately following Table 22, see 0 o - - 8
Table 23 for Differential Pair information. 0 I0_L14P_YY A28
Table 22: FG680- XCVB00E, XCV1000E, XCV1600E, XC\V2000E 0 IO_LISN_YY c28
Bank Pin Description Pin # 0 IO_L15P_YY B27
0 GCK3 A20 0 IO_L16N_Y D27
0 10 D35 0 IO_L16P_Y A27
0 [e) B36 0 IO_L17N_Y c27
0 IO_LON_Y C35 0 IO_L17P_Y B26
0 IO_LOP_Y A36 0 IO_L18N_YY D26
0 IO_VREF_LIN_Y D341 0 IO_L18P_YY C26
0 IO L1IP Y B35 0 IO_VREF_LI19N_YY A261
0 IO_L2N_YY C34 0 IO_L19P_YY D25
0 I0_L2P_YY A35 0 [O_L20N_Y B25
0 IO_VREF_L3N_YY D33 0 I0_L20P_Y C25
0 I0_L3P_YY B34 0 IO _L2IN_Y A25
0 10_L4N C33 0 IO _L21P_Y D24
0 IO L4P A34 0 IO _L22N_YY A24
0 IO_L5N_Y D32 0 IO_L22P_YY B23
0 IO_L5P_Y B33 0 IO_VREF_L23N_YY C24
0 IO_LB6N_YY Cc32 0 I0_L23P_YY A23
0 IO_L6P_YY D31 0 IO_L24N_Y B24
0 IO_VREF_L7N_YY A33 0 IO_L24P_Y B22
0 IO_L7P_YY C31 0 IO_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 O L9P VY D30 0 |IO_VREF_L27N_YY c23
0 IO_L10ON_YY A31 0 IO_L27P_YY A21
0 IO_L10P_YY C30 0 IO _L28N_Y E22
0 I0_VREF_L11IN_YY B30 0 IO_L28P_Y B20
0 IO _L11P_YY D29 0 IO_LVDS_DLL_L29N c22
0 IO_L12N_Y A30 0 |IO_VREF D222
0 I0_L12P_Y C29
1 GCK2 D21
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Table 24: FG860 XCV1000E, XCV1600E, XCV2000E

Table 24: FG860 XCV1000E, XCV1600E, XCV2000E

Bank Pin Description Pin # Bank Pin Description Pin #
0 IO_VREF_L27N_YY D27 1 IO_L38P_YY E19
0 I0_L27P_YY B25 1 IO_L39N_Y D18
0 IO_L28N_Y A25 1 IO_L39P_Y A19
0 I0_L28P_Y D26 1 IO_L4ON_Y E18
0 IO_L29N_Y A24 1 IO_L40P_Y C19
0 IO_L29P_Y E25 1 IO_L4IN_YY B19
0 10_L30N_YY D25 1 IO_VREF_L41P_YY E17
0 IO_L30P_YY B24 1 IO_L42N_YY A18
0 IO_VREF_L31N_YY E24 1 IO_L42P_YY D16
0 [O_L31P_YY A23 1 IO_L43N_Y E16
0 I0_L32N_Y C23 1 IO_L43P_Y B18
0 IO_L32P_Y E23 1 IO_L44N_Y F16
0 IO_VREF_L33N_Y B231 1 IO_L44P_Y Al7
0 IO_L33P_Y D23 1 IO_L45N_YY C17
0 IO_LVDS_DLL_L34N A22 1 IO_VREF_L45P_YY E15

1 IO_L46N_YY B17
1 GCK2 B22 1 IO_L46P_YY D14
1 10 Al4 1 IO_L47N_Y Al6
1 10 A20 1 I0_L47P_Y El4
1 10 B11 1 |IO_L48N_Y C16
1 10 B13 1 IO_L48P_Y D13
1 10 Ccs8 1 IO_L49N_Y B16
1 10 C18 1 IO_L49P_Y D12
1 10 Cc21 1 IO_L50N_Y A15
1 10 D7 1 IO_L50P_Y E12
1 10 D10 1 IO_L5IN_YY C15
1 10 D15 1 IO_L51P_YY Ci11
1 10 D17 1 IO_L52N_YY B15
1 10 E20 1 IO_VREF_L52P_YY D11
1 IO_LVDS_DLL_L34P D22 1 IO_L53N_Y E11
1 IO_L35N_Y D21 1 IO_L53P_Y Ci14
1 IO_VREF _L35P_Y B211! 1 IO_L54N_Y C10
1 IO _L36N_Y D20 1 IO_L54P_Y B14
1 IO_L36P_Y A21 1 IO_L55N_YY Al13
1 IO_L37N_YY C20 1 IO_VREF_L55P_YY E10
1 IO_VREF_L37P_YY D19 1 IO_L56N_YY C13
1 IO_L38N_YY B20 1 IO_L56P_YY Cc9
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Table 25: FG860 Differential Pin Pair Summary
XCV1000E, XCV1600E, XCV2000E

FG900 Fine-Pitch Ball Grid Array Package

XCV600E, XCV1000E, and XCV1600E devices in the

P N Other FG900 fine-pitch Ball Grid Array package have footprint
Pair | Bank Pin Pin | AO Functions compatibility. Pins labeled 10_VREF can be used as either
in all parts unless device-dependent as indicated in the foot-
256 7 T38 T4l ) notes. If the pin is not used as Vg it can be used as gen-
257 7 T42 R39 1 VREF eral 1/0. Immediately following Table 26, see Table 27 for
Differential Pair information.
258 7 R38 R42 2 -
259 7 P39 R40 4 _ Table 26: FG900 XCV600E, XCV1000E, XCV1600E
260 7 P38 R41 5 _ Bank Pin Description Pin #
261 7 N39 P42 1 - 0 GCK3 c15
4
262 7 M39 P40 3 - 0 10 AT Z
0 10 Al13
263 7 M38 P41 -
0 10 Cc54
264 7 L39 N42 VREF
0 10 ce4
265 7 N41 L38 2 -
0 10 C144
266 7 M42 K40 -
0 10 D8®
267 7 K38 M40 VREF
0 10 D10
268 7 J40 M41 2 -
0 10 D134
269 7 L40 J39 5 VREF
0 10 E6
270 7 L41 J38 -
0 10 E9°
271 7 H39 K42 VREF
0 10 E145
272 7 H38 K41 1 - 0 o Fod
273 7 G40 J41 2 - 0 10 F145
274 7 G39 H42 - 0 10 G15
275 7 G42 G38 1 VREF 0 10 K115
276 7 F40 G41 2 - 0 10 K12
277 7 F41 F42 4 - 0 10 134
278 7 E42 F39 2 VREF 0 I0_LON_YY Cab
279 7 E41 E40 1 - 0 IO_LOP_YY F73
280 7 D41 E39 3 - 0 IO LIN_Y D5
Notes: 0 IO_L1P_Y G8
1. AOinthe XCV1000E, 2000E. — —
2. AO in the XCV1000E, 1600E. 0 I0_VREF_L2N_Y A3l
3. AOin the XCV2000E.
4. AO in the XCV1600E. 0 I0_L2P_Y Ho
5. AO in the XCV1000E. 0 IO_L3N_Y B44
0 IO_L3P_Y Jio04
0 IO_LAN_YY Ad
0 IO_LAP_YY D6
0 IO_VREF_L5N_YY E7
0 IO_L5P_YY B5
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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 AC54 6 IO_L229N_YY Y74
6 10 AD14 6 IO_VREF_L229P_YY AC1
6 10 AE5° 6 IO_L230N V11
6 I0_L212N_YY AF3 6 I0_L230P AA3
6 I0_L212P_YY AC6 6 10_L231IN_YY AA23
6 I0_L213N AH24 6 I0_L231P_YY U104
6 I0_L213P AG23 6 IO_L232N w7
6 10_L214N AB9 6 10_L232P AAB
6 10_L214P AE4 6 10_L233N_YY Y6
6 IO_VREF_L215N_YY AE31 6 |O_L233P_YY Y4
6 I0_L215P_YY AH1 6 I0_L234N_Y AA14
6 IO_L216N_Y AB84 6 I0_L234P_Y V74
6 IO_L216P_Y ADG63 6 IO_L235N_YY Y3
6 I0_L217N_YY AG1 6 [0_L235P_YY Y2
6 I0_L217P_YY AA10 6 I0_VREF_L236N Y51
6 I0_VREF_L218N AA9 6 I0_L236P W5
6 10_L218P AD4 6 10_L237N_YY W4
6 I0_L219N_YY AD5 6 I0_L237P_YY W6
6 I0_L219P_YY AD2 6 10_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 I0_VREF_L240N_YY AB2
6 IO_VREF_L222N_YY AF1 6 I0_L240P_YY T8
6 IO_L222P_YY Y9 6 IO_L241IN_YY U5
6 I0_L223N_YY AB6 6 I0_L241P_YY w1
6 10_L223P_YY AC4 6 I0_L242N Y1
6 I0_L224N AE1 6 |O_L242P T9
6 10_L224P w8 6 [O_L243N_YY T7
6 I0_L225N_YY Y8 6 I0_L243P_YY U3
6 IO_L225P_YY AB4 6 IO_VREF_L244N_YY T5
6 I0_VREF_L226N_YY AB3 6 I0_L244P_YY V2
6 I0_L226P_YY w9 6 I0_L245N_YY R94
6 IO_L227N_YY AA54 6 |O_L245P_YY T63
6 I0_L227P_YY w103 6 I0_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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Table 26: FG900 XCV600E, XCV1000E, XCV1600E Table 26: FG900 XCV600E, XCV1000E, XCV1600E
Bank Pin Description Pin # Bank Pin Description Pin #
NA GND AG27 NA GND J13
NA GND D27 NA GND C13
NA GND AF26 NA GND V9
NA GND E26 NA GND N9
NA GND F25 NA GND J9
NA GND AE25 NA GND AJ8
NA GND G24 NA GND ACS8
NA GND AJ23 NA GND H8
NA GND AD24 NA GND AD7
NA GND H23 NA GND B8
NA GND B23 NA GND AE6
NA GND AC23 NA GND G7
NA GND AB22 NA GND F6
NA GND V22 NA GND AF5
NA GND N22 NA GND E5
NA GND AH18 NA GND AG4
NA GND AB18 NA GND D4
NA GND Ji18 NA GND V3
NA GND C18 NA GND N3
NA GND u17 NA GND C3
NA GND T17 NA GND AK2
NA GND R17 NA GND AH3
NA GND P17 NA GND AC2
NA GND uleé NA GND H2
NA GND T16 NA GND B2
NA GND R16 NA GND A2
NA GND P16 NA GND AK1
NA GND uU15 NA GND AJ2
NA GND T15 NA GND AJl
NA GND R15 NA GND Al
NA GND P15 NA GND B1
NA GND ul4 Notes:
NA GND T14 1. XtFFI%FrvSirs g?)l/%pgggoonng/nilr;.the XCV1000E and XCV1600E;
NA GND R14 2. ggt%nocr)rgllg option only in the XCV1600E; otherwise, 1/10
NA GND P14 3. /O option only in the XCV600E.
4. No Connect in the XCV600E.

NA GND AH13 5. No Connect in the XCV600E, 1000E.
NA GND AB13
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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 #
0 IO_L40P_Y Al7 1 IO_L49P_Y G20
0 IO_VREF_L41IN_Y G171 1 IO_L50N B20°
0 IO_L41P_Y B17 1 IO_L50P F204
0 IO_LVDS_DLL_L42N C17 1 IO_L5IN_YY D20

1 |IO_VREF_L51P_YY E20
1 GCK2 D17 1 IO_L52N_YY H20
1 10 Al8 1 IO_L52P_YY A21
1 10 B183 1 IO_L53N E21°
1 10 B24 1 I0_L53P J204
1 10 B25 1 IO_L54N_Y D21
1 10 E223 1 IO_L54P_Y K20
1 10 E233 1 IO_L55N_Y B21
1 10 D183 1 IO_L55P_Y H21
1 10 D19 1 IO_L56N_YY G215
1 10 D253 1 IO_L56P_YY F214
1 10 D263 1 IO_L57N_YY A22
1 10 D283 1 IO_VREF_L57P_YY B22
1 10 D293 1 IO_L58N_YY J21
1 10 G233 1 IO_L58P_YY Cc22
1 10 J233 1 IO_L59N_Y D22
1 |IO_LVDS_DLL_L42P Ji8 1 IO_L59P_Y G22
1 IO_L43N_Y G18 1 IO_L60N_Y K21
1 IO_VREF_L43P_Y cisl 1 IO_L60P_Y A23
1 IO_L44N_Y H18 1 IO_L6IN_Y F22
1 IO_L44P_Y F18 1 IO_L61P_Y B23
1 IO_L45N_YY B19 1 IO_L62N_Y C23
1 IO_VREF_L45P_YY A19 1 IO_L62P_Y H22
1 IO_L46N_YY K19 1 IO_LB63N_YY D23
1 IO_L46P_YY C19 1 IO_L63P_YY K22
1 1O_L47N F195 1 IO_L64N_YY A24
1 I0_LA47P E194 1 IO_VREF_L64P_YY J22
1 IO_L48N_Y G19 1 IO_L65N_Y H23
1 I0_L48P_Y J19 1 IO_L65P_Y D24
1 IO_L49N_Y A20 1 IO_L66N_Y A25
DS022-4 (v2.5) March 14, 2003 www.xilinx.com Module 4 of 4

Production Product Specification

1-800-255-7778

121


http://www.xilinx.com









http://www.xilinx.com
http://www.xilinx.com
http://www.xilinx.com

