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Boundary Scan Mode

In the Boundary Scan mode, configuration is done through

the IEEE 1149.1 Test Access Port. Note that the

PROGRAM pin must be pulled High prior to reconfiguration.

no JTAG operations can be performed.

A Low on the PROGRAM pin resets the TAP controller and
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LVTTL 3-state output
strengths.

buffers have selectable drive

The format for LVTTL OBUFT symbol names is as follows:
OBUFT_<slew_rate>_<drive_strength>

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

OBUFT

)

x133_05_111699

Figure 41: 3-State Output Buffer Symbol (OBUFT)
The following list details variations of the OBUFT symbol.

e OBUFT

» OBUFT_S_2

» OBUFT_S_4
* OBUFT_S_6

* OBUFT_S_8

e OBUFT_S_12
e OBUFT_S_16
» OBUFT_S_24

e OBUFT_F_2
» OBUFT_F_4
» OBUFT_F_6
» OBUFT_F_8

* OBUFT_F_12

* OBUFT_F_16

» OBUFT_F_24

e OBUFT_LVCMOS2
* OBUFT_PCI33_3

* OBUFT_PCI66_3

e OBUFT_GTL

e OBUFT_GTLP

e OBUFT_HSTL_I

e  OBUFT_HSTL_INI

e OBUFT_HSTL_IV
e OBUFT_SSTL3_I

e OBUFT_SSTL3_II
e OBUFT_SSTL2_I

e OBUFT_SSTL2_lI
e OBUFT_CTT

* OBUFT_AGP

* OBUFT_LVCMOS18
e OBUFT_LVDS

* OBUFT_LVPECL

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

The Selectl/O OBUFT placement restrictions require that
within a given Vo bank each OBUFT share the same out-
put source drive voltage. Input buffers of any type and out-
put buffers that do not require Voo can be placed within
the same Vo bank.

The LOC property can specify a location for the OBUFT.

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

The weak “keeper” circuit requires the input buffer within the
IOB to sample the I/O signal. So, OBUFTs programmed for
an 1/O standard that requires a Vggr have automatic place-
ment of a Vrgg in the bank with an OBUFT configured with
a weak “keeper” circuit. This restriction does not affect most
circuit design as applications using an OBUFT configured
with a weak “keeper” typically implement a bidirectional 1/0.
In this case the IBUF (and the corresponding VRrgg) are
explicitly placed.

The LOC property can specify a location for the OBUFT.

IOBUF

Use the IOBUF symbol for bidirectional signals that require
both an input buffer and a 3-state output buffer with an
active high 3-state pin. The generic input/output buffer
IOBUF appears in Figure 42.

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

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

LVTTL bidirectional buffers have selectable output drive
strengths.

The format for LVTTL IOBUF symbol names is as follows:
IOBUF_<slew_rate>_<drive_strength>

where <slew_rate> is either F (Fast) or S (Slow), and
<drive_strength> is specified in milliamps (2, 4, 6, 8, 12, 16,
or 24).
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Table 21: Guidelines for Max Number of Simultaneously Switching Outputs per Power/Ground Pair (Continued)

Package
Standard BGA, CS, FGA HQ PQ, TQ
HSTL Class | 18 13 9
HSTL Class llI 9 7 5
HSTL Class IV 5 4 3
SSTL2 Class | 15 11 8
SSTL2 Class Il 10 7 5
SSTL3 Class | 11 6
SSTL3 Class Il 7 4
CTT 14 10 7
AGP 9 7 5
Note: This analysis assumes a 35 pF load for each output.
Table 22: Virtex-E Equivalent Power/Ground Pairs
Pkg/Part XCV100E | XCV200E | XCV300E | XCV400E | XCV600E | XCV1000E | XCV1600E | XCV2000E
CS144 12 12
PQ240 20 20 20 20
HQ240 20 20
BG352 20 32 32
BG432 32 40 40
BG560 40 40 56 58 60
FG256(") 20 24 24
FG456 40 40
FG676 54 56
FG680(2) 46 56 56 56
FG860 58 60 64
FG900 56 58 60
FG1156 96 104 120
Notes:
1. Virtex-E devices in FG256 packages have more Vg than Virtex series devices.
2. FG680 numbers are preliminary.
Module 2 of 4 www.xilinx.com DS022-2 (v2.8) January 16, 2006
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HSTL

A sample circuit illustrating a valid termination technique for HSTL Class IlI
HSTL_I appears in Figure 46. A sample circuit illustrating a
valid termination technique for HSTL_IlIl appears in
Figure 47.

Table 25: HSTL Class | Voltage Specification

Parameter Min Typ Max
Veeo 1.40 1.50 1.60 Figure 47: Terminated HSTL Class llI
VRer 0.68 0.75 0.90 A sample circuit illustrating a valid termination technique for
Vi1 - Veeo x 0.5 - HSTL_IV appears in Figure 48.
Vin VRer + 0.1 - - Table 27: HSTL Class IV Voltage Specification
ViL - - VRer - 0.1 Parameter Min Typ Max
Vou Veco—0.4 - - Veeo 1.40 1.50 1.60
VoL 0.4 VREE - 0.90 -
IOH at VOH (mA) -8 - - VTT - VCCO -
IOLat VOL (mA) 8 - - VIH VREF + 0.1 - -
ViL - - VRer — 0.1
HSTL Class | Vou Voo — 0.4 . .
Voo = 1.5V V=075V VoL - - 0.4
IOH at VOH (mA) -8 - -
|O|_at VOL (mA) 48 - -
Note: Per EIA/JESDB8-6, “The value of Vgg is to be selected
X133.10-1116%9 by the user to provide optimum noise margin in the use
Figure 46: Terminated HSTL Class | conditions specified by the user.
Table 26: HSTL Class lll Voltage Specification
HSTL Class IV
Parameter Min Typ Max
Veco 1.40 1.50 1.60 Voco =15V Vrr=18V Vrr=1.8V
Ve (M - 0.90 - =
Vit - Veco - B -
VIH VREF + 01 _ _ ' . ) x133_12_111699
Figure 48: Terminated HSTL Class IV
Vi - - VRer—0.1
Vou Vceo— 0.4 - -
VoL - - 0.4
lon at Vo (MA) -8 - -
|o|_at VOL (mA) 24 - -

Note: Per EIA/JESD8-6, “The value of Vrgg is to be selected
by the user to provide optimum noise margin in the use
conditions specified by the user.”
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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 I, 1B, CE, C, CLR Q
IBUFDS_FDP_LVDS I, 1B, C, PRE Q
IBUFDS_FDPE_LVDS I, 1B, CE, C, PRE Q
IBUFDS_FDR_LVDS I,1B,C, R Q
IBUFDS_FDRE_LVDS I, 1B, CE, C, R Q
IBUFDS_FDS_LVDS I,IB,C, S Q
IBUFDS_FDSE_LVDS I,1B,CE, C, S Q
IBUFDS_LD_LVDS I, 1B, G Q
IBUFDS_LDE_LVDS I, IB, GE, G Q
IBUFDS_LDC_LVDS I, 1B, G, CLR Q
IBUFDS_LDCE_LVDS I, 1B, GE, G, CLR Q
IBUFDS_LDP_LVDS I, 1B, G, PRE Q
IBUFDS_LDPE_LVDS I, 1B, 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 I0_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 I0_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 10B) then
any IO_L#PIN 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 10B 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 IOB using the
IOB property to TRUE on the register or by using the “map

-pr [ilolb]” where “i” is inputs only, “0” 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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Date Version

Revision

9/20/00 1.7 .

Min values added to Virtex-E Electrical Characteristics tables.

XCV2600E and XCV3200E numbers added to Virtex-E Electrical Characteristics
tables (Module 3).

Corrected user I/0 count for XCV100E device in Table 1 (Module 1).

Changed several pins to “No Connect in the XCV100E*“ and removed duplicate VoonT
pins in Table ~ (Module 4).

Changed pin J10 to “No connect in XCV600E” in Table 74 (Module 4).

Changed pin J30 to “VREF option only in the XCV600E” in Table 74 (Module 4).
Corrected pair 18 in Table 75 (Module 4) to be “AO in the XCV1000E, XCV1600E".

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 Tsyckos2s TReG TeBces: and Tickor
Changed all minimum hold times to —0.4 under Global Clock Set-Up and Hold for
LVTTL Standard, with DLL.

Revised maximum Ty | py 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.

4/02/01 2.0 .

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

4/19/01 2.1 .

Modified Figure 30 "DLL Generation of 4x Clock in Virtex-E Devices."

07/23/01 2.2 .

Made minor edits to text under Configuration.
Added CLB column locations for XCV2600E anbd XCV3200E devices in Table 3.

11/09/01 2.3 .

Added warning under Configuration section that attempting to load an incorrect
bitstream causes configuration to fail and can damage the device.

07/17/02 2.4 .

Data sheet designation upgraded from Preliminary to Production.

09/10/02 2.5 .

Added clarification to the Input/Output Block, Configuration, Boundary Scan
Mode, and Block SelectRAM sections. Revised Figure 18, Table 11, and Table 36.

11/19/02 2.6 .

Added clarification in the Boundary Scan section.

Removed last sentence regarding deactivation of duty-cycle correction in Duty Cycle
Correction Property section.

06/15/04 2.6.1 .

Updated clickable web addresses.

01/12/06 2.7 .

Updated the Slave-Serial Mode and the Master-Serial Mode sections.

01/16/06 2.8 .

Made minor updates to Table 8.
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Virtex-E Data Sheet

The Virtex-E Data Sheet contains the following modules:

e DS022-1, Virtex-E 1.8V FPGAs: e DS022-3, Virtex-E 1.8V FPGAs:
Introduction and Ordering Information (Module 1) DC and Switching Characteristics (Module 3)
e DS022-2, Virtex-E 1.8V FPGAs: e DS022-4, Virtex-E 1.8V FPGAs:
Functional Description (Module 2) Pinout Tables (Module 4)
Module 2 of 4 www.xilinx.com DS022-2 (v2.8) January 16, 2006
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DC Characteristics
Absolute Maximum Ratings

Symbol Description(1) Units
VeeINT Internal Supply voltage relative to GND -0.5t02.0 \Y
Veeo Supply voltage relative to GND -0.5t04.0 Vv
VREE Input Reference Voltage -0.51t04.0 \
Vi @) Input voltage relative to GND -0.5to Voo +0.5 Y
Vs Voltage applied to 3-state output -0.5t04.0 \Y
Vee Longest Supply Voltage Rise Time from 0V -1.71V 50 ms
Tsta Storage temperature (ambient) —65 to +150 °C
T, Junction temperature (2) Plastic packages +125 °C

Notes:

1. Stresses beyond those listed under Absolute Maximum Ratings can cause permanent damage to the device. These are stress

ratings only, and functional operation of the device at these or any other conditions beyond those listed under Operating Conditions

is not implied. Exposure to Absolute Maximum Ratings conditions for extended periods of time can affect device reliability.

For soldering guidelines and thermal considerations, see the device packaging information on www.xilinx.com.

3. Inputs configured as PCI are fully PCI compliant. This statement takes precedence over any specification that would imply that the
device is not PCI compliant.

N

Recommended Operating Conditions

Symbol Description Min Max Units
Voont Internal Supply voltage relative to GND, T; =0 °C to +85 °C Commercial | 1.8 -5% | 1.8 + 5% \Y
Internal Supply voltage relative to GND, T; =—40°C to +100 °C | Industrial 1.8-5% | 1.8+5% \Y
Voo Supply voltage relative to GND, T; =0 °C to +85 °C Commercial 1.2 3.6 \Y
Supply voltage relative to GND, T; = —40 °C to +100 °C Industrial 1.2 3.6 \Y
TN Input signal transition time 250 ns
Module 3 of 4 www.xilinx.com DS022-3 (v2.9.2) March 14, 2003
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Table 2: 10B Input Switching Characteristics (Continued)

Speed Grade(1)

Description(2) Symbol Device Min -8 -7 -6 Units
Sequential Delays
Clock CLK
Minimum Pulse Width, High TcH All 0.56 1.2 1.3 1.4 ns, min
Minimum Pulse Width, Low ToL 0.56 1.2 1.3 1.4 ns, min
Clock CLK to output IQ Tiockia 0.18 0.4 0.7 0.7 ns, max
Setup and Hold Times with respect to Clock at IOB Input
Register
Pad, no delay Tiopick/ Al 069/0 | 1.3/0 | 1.4/0 | 15/0 | ns min
Tioickp
Pad, with delay Tiopickp/ XCV50E 1.25/0 28/0 29/0 | 29/0 | ns, min
TIockPD | xCv100E | 1.25/0 | 28/0 | 2.9/0 | 29/0 | ns, min
XCV200E 1.33/0 3.0/0 31/0 | 3.1/0 | ns,min
XCV300E 1.33/0 3.0/0 31/0 | 3.1/0 | ns,min
XCV400E 1.37/0 3.1/0 3.2/0 3.2/0 ns, min
XCV600E 1.49/0 34/0 35/0 | 3.5/0 | ns,min
XCV1000E 1.49/0 34/0 35/0 | 35/0 | ns,min
XCV1600E 1.53/0 35/0 3.6/0 | 36/0 | ns,min
XCV2000E 1.53/0 35/0 3.6/0 | 36/0 | ns,min
XCV2600E 1.53/0 35/0 3.6/0 | 36/0 | ns,min
XCV3200E 1.53/0 35/0 3.6/0 | 36/0 | ns,min
ICE input Tioiceck’ All 0.28/ 0.55/ 0.7/ 0.7/ ns, min
T\ocKICE 0.0 0.01 0.01 0.01
SR input (IFF, synchronous) TiosRcki All 0.38 0.8 0.9 1.0 ns, min
Set/Reset Delays
SR input to 1Q (asynchronous) TiosriQ All 0.54 1.1 1.2 1.4 ns, max
GSR to output 1Q Tasra All 3.88 7.6 8.5 9.7 ns, max

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.

2. Input timing i for LVTTL is measured at 1.4 V. For other I/O standards, see Table 4.
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Table 8: HQ240 — XCV600E, XCV1000E

Table 8: HQ240 — XCV600E, XCV1000E

Pin # Pin Description Bank Pin # Pin Description Bank
P138 I0_D5_L26N_YY 3 P102 IO_L3B6N_YY 4
P137 VCCINT NA P1011 IO_VREF 4
P136 VCCO 3 P100 I0_L37P_Y 4
P135 GND NA P99 [O_L37N_Y 4
P134 I0_D6_L27P_Y 3 P98 GND NA
P133 IO_VREF_L27N_Y 3 P97 IO_VREF_L38P_Y 4
P132 IO_VREF 3 P96 [O_L38N_Y 4
P131 I0_L28P_Y 3 P95 I0_L39P 4
P130 IO_VREF_L28N_Y 3 P94 IO_VREF_L39N 4
P129 GND NA P93 IO_LVDS_DLL_L40P 4
P128 I0_L29P_Y 3 P92 GCKO 4
P127 IO_L29N_Y 3 P91 GND NA
P126 IO_VREF_L30P_Y 3 P90 VCCO 4
P125 IO_L30N_Y 3 P89 GCK1 5
P124 I0_D7_L31P_YY 3 P88 VCCINT NA
P123 IO_INIT_L31N_YY 3 P87 IO_LVDS_DLL_L40N 5
P122 PROGRAM NA P86 IO_VREF 5
P121 VCCO 3 P85 VCCO 5
P120 DONE 3 P84 IO_VREF_L41P 5
P119 GND NA P83 GND NA
P118 I0_L32P_YY 4 P82 IO_L41N 5
P117 IO_L32N_YY 4 P81 10 5
P116 VCCO 4 P80’ IO_VREF 5
P115 IO_VREF 4 P79 I0_L42P_YY 5
P114 IO_L33P_YY 4 P78 IO_L42N_YY 5
P113 IO_L33N_YY 4 P77 VCCINT NA
P112 GND NA P76 VCCO 5
P111 IO_VREF_L34P_YY 4 P75 GND NA
P110 IO_L34N_YY 4 P74 IO_L43P_YY 5
P109 IO_VREF 4 P73 IO_VREF_L43N_YY 5
P108 IO_VREF_L35P_YY 4 P72 IO_VREF 5
P107 IO_L35N_YY 4 P71 I0_L44P_YY 5
P106 GND NA P70 IO_VREF_L44N_YY 5
P105 VCCO 4 P69 GND NA
P104 VCCINT NA P68 IO_L45P_YY
P103 I0_L36P_YY 4 P67 IO_L45N_YY 5
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Table 9: HQ240 Differential Pin Pair Summary

XCV600E, XCV1000E

BG352 Ball Grid Array Packages
XCV100E, XCV200E, and XCV300E devices in BG352 Ball

P N Other Grid Array packages 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
48 6 P56 | P57 v - not used as Vpgp it can be used as general 1/0. Immedi-
49 6 P52 P53 N ] ately following Table 10, see Table 11 for Differential Pair
information.
50 6 P49 P50 \ VREF
Table 10: BG352 — XCV100E, XCV200E, XCV300E
51 6 P46 P47 \ VREF - — -
Bank Pin Description Pin #
52 6 P41 P42 \ -
0 10 D22
53 6 P38 P39 \ -
0 10 Cc231
54 6 P35 P36 \ VREF
0 10 B241
55 6 P33 P34 1 VREF
0 10 ca22
56 7 P27 P28 \ -
0 IO_VREF_0O_LON_YY D212
57 7 P23 P24 \ VREF
0 IO_LOP_YY B23
58 7 P20 P21 \ -
0 10 A241
59 7 P17 P18 \ -
0 IO_LIN_YY A23
60 7 P12 P13 \ VREF
0 IO_L1P_YY D20
61 7 P9 P10 \ VREF
0 IO_VREF_0_L2N_YY c21
62 7 P6 P7 \ -
0 I0_L2P_YY B22
63 7 P4 P5 1 VREF
0 10 B211
Note 1: AO in the XCV600E.
0 10 c20!
0 I0_L3N B20
0 I0_L3P A21
0 10 D18
0 IO_VREF_0_L4AN_YY Cc19
0 I0_L4P_YY B19
0 IO_L5N_YY D17
0 IO_L5P_YY Cc18
0 10 B181
0 I0_L6N Cc17
0 I0_L6P A18
0 10 D16’
0 IO_L7N_Y B17
0 IO_L7P_Y C1e6
0 IO_VREF_O0_L8N_Y A16
0 I0_L8P_Y D15
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Table 16: FG256 Package — XCV50E, XCV100E,
XCV200E, XCV300E

FG256 Differential Pin Pairs
Virtex-E devices have differential pin pairs that can also pro-

Bank Pin Description Pin # vide other functions when not used as a differential pair. A
NA GND K11 in the AO column indicates that the pin pair can be used as
an asynchronous output for all devices provided in this
NA GND K10 package. Pairs with a note number in the AO column are
NA GND K9 device dependent. They can have asynchronous outputs if
the pin pair are in the same CLB row and column in the
NA GND K8 device. Numbers in this column refer to footnotes that indi-
NA GND K7 cate which devices have pin pairs than can be asynchro-
nous outputs. The Other Functions column indicates
NA GND K6 alternative function(s) not available when the pair is used as
NA GND J10 a differential pair or differential clock.
NA GND J9 Table 17: FG256 Differential Pin Pair Summary
NA GND 8 XCV50E, XCV100E, XCV200E, XCV300E
P N Other
NA GND J7 . . . .
Pair Bank Pin Pin AO Functions
NA GND H10
Global Differential Clock
NA GND H9 0 4 N8 N9 NA | I0_DLL_L52P
NA GND He 1 5 R& | T8 | NA | I0_DLL L52N
NA GND H7 2 1 C9 | A8 | NA | IO_DLL L8P
NA GND Gt 3 0 | B8 | A7 | NA | IO_DLL_L8N
NA GND G10 IO LVDS
NA GND G9 Total Pairs: 83, Asynchronous Outputs: 35
NA GND G8 0 0 A3 C5 7 VREF
NA GND G7 1 0 E6 D5 V -
NA GND G6 2 0 A4 B4 V VREF
NA GND F11 3 0 B5 D6 2 -
NA GND F10 4 0 A5 C6 V VREF
NA GND F7 5 0 c7 | B | W -
NA GND F6 6 0 cg | D7 | 1 -
NA GND B15 7 0 A6 B7 1 VREF
NA GND B2 8 1 A8 A7 NA | I0_LVDS_DLL
NA GND A16 9 1 A9 | D9 | 2 -
NA GND Al 10 1 B9 E10 1 VREF
11 1 D10 A10 1 -
Notes:
1. VRgr or I/O option only in the XCV100E, 200E, 300E; 12 1 A11 C10 V -
otherwise, 1/0 option only.
2. Vggr or /O option only in the XCV200E, 300E; otherwise, 13 1 E11 | B11 | VREF
I/O option only. 14 1 D11 A12 5 _
15 1 C11 | A13 V VREF
16 1 D12 | B12 V -
17 1 c12 A14 7 VREF
18 1 B13 | C13 | CS
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Table 18: FG456 — XCV200E and XCV300E

Table 18: FG456 — XCV200E and XCV300E

Bank Pin Description Pin # Bank Pin Description Pin #
3 IO_L50N_YY P19 4 I0_L63N V16
3 IO_L51P_YY P18 4 IO_VREF_L64P_YY AB19
3 I0_D5_L51N_YY R21 4 IO_L64N_YY AB18
3 I0_D6_L52P_Y T22 4 IO_L65P_Y W16
3 IO_VREF_L52N_Y R19 4 IO_L65N_Y AA17
3 IO_L53P_Y u22 4 I0_L66P_Y Y16
3 I0_L53N_Y R18 4 I0_L66N_Y V15
3 I0_L54P_YY T21 4 IO_VREF_L67P_YY AB16
3 I0_L54N_YY V22 4 I0_L67N_YY Y15
3 IO_L55P_YY T20 4 I0_L68P_YY AA15
3 IO_VREF_L55N_YY u21 4 IO_L68N_YY AB15
3 IO_L56P_YY W22 4 IO_L69P_Y W15
3 I0_L56N_YY T18 4 IO_L69N_Y Y14
3 IO_L57P_YY u19 4 IO_L70P_Y Vi4
3 IO_VREF_L57N_YY u20 4 IO_L70N_Y AA14
3 IO_L58P_YY W21 4 IO_L71P AB14
3 IO_L58N_YY AA22 4 I0_L71N V13
3 I0_D7_L59P_YY Y21 4 IO_VREF_L72P_YY AA13
3 IO_INIT_L59N_YY V19 4 IO_L72N_YY AB13
3 10 M22 4 IO_L73P_Y W13

4 IO_L73N_Y AA12
4 GCKoO W12 4 IO_L74P_Y Y12
4 10 W14 4 IO_L74N_Y V12
4 10 Y13 4 IO_LVDS_DLL_L75P ui2
4 10 Y17
4 10 AA161 5 10 URRN
4 10 AA19 5 10 V8
4 10 AB121 5 10 W5
4 10 AB17 5 10 AA3!
4 10 AB211 5 10 AA9
4 IO_L60OP_YY W18 5 10 AA10
4 IO_LBON_YY AA20 5 10 AB4
4 I0_L61P Y18 5 10 AB71
4 I0_L61N V17 5 10 AB8
4 IO_VREF_L62P_YY AB20 5 GCK1 Y11
4 I0_L62N_YY W17 5 IO_LVDS_DLL_L75N AA11
4 I0_L63P AA18 5 IO_L76P_Y AB11
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Table 18: FG456 — XCV200E and XCV300E

Table 18: FG456 — XCV200E and XCV300E

Bank Pin Description Pin # Bank Pin Description Pin #
5 I0_L76N_Y W11 6 IO_L9ON_YY V4
5 IO_L77P_YY Vi1 6 IO_L90P_YY V3
5 IO_VREF_L77N_YY Y10 6 IO_VREF_L91N_YY Y1
5 IO_L78P_YY AB10 6 I0_L91P_YY U4
5 I0_L78N_YY W10 6 I0_L92N_YY V2
5 IO_L79P_Y V10 6 I0_L92P_YY W1
5 I0_L79N_Y Y9 6 IO_VREF_L93N_YY T3
5 IO_L8OP_Y AB9 6 I0_L93P_YY u2
5 I0_L8ON_Y ) 6 I0_L94N_Y T5
5 IO_L81P_YY V9 6 I0_L94P_Y V1
5 IO_L81N_YY AA8 6 IO_L95N_Y R5
5 IO_L82P_YY Y8 6 IO_L95P_Y U1
5 IO_VREF_L82N_YY w8 6 IO_VREF_L96N_Y R4
5 I0O_L83P_Y W7 6 I0_L96P_Y T
5 I0_L83N_Y AA7 6 IO_L97N_YY R2
5 IO_L84P_Y AB6 6 I0_L97P_YY P3
5 I0_L84N_Y AA6 6 I0_L98N_YY P5
5 IO_L85P_YY AB5 6 I0_L98P_YY R1
5 IO_VREF_L85N_YY AA5 6 IO_L99N_YY P2
5 IO_L86P_YY Y7 6 I0_L99P_YY N5
5 IO_L86N_YY W6 6 IO_L100N_Y P1
5 IO_L87P_YY AA4 6 I0_L100P_Y N4
5 IO_VREF_L87N_YY Y6 6 IO_L101N N3
5 IO_L88P_YY V7 6 IO_VREF_L101P N2
5 IO_L88N_YY AB3 6 I0_L102N_Y N1

6 I0_L102P_Y M4
6 10 M21 6 I0_L103N_YY M3
6 10 M5 6 I0_L103P_YY M6
6 10 P4 6 10 M1
6 10 R31
6 10 T2 7 10 B1
6 10 T4 7 10 c21
6 10 u3s? 7 10 D11
6 10 w2 7 10 E4
6 10 AA1T 7 10 F4
6 IO_L8IN_YY W3 7 10 G21
6 IO_L89P_YY Y2 7 10 G4
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Table 18: FG456 — XCV200E and XCV300E

Table 18: FG456 — XCV200E and XCV300E

Bank Pin Description Pin # Bank Pin Description Pin #
NA VCCINT T15 NA VCCO_2 K17
NA VCCINT T16 NA VCCO_2 J17
NA VCCINT U6 NA VCCO_2 H17
NA VCCINT u17 NA VCCO_2 G17
NA VCCINT V5 NA VCCO_2 L16
NA VCCINT Vvis NA VCCO_2 K16

NA VCCO_1 G13
NA VCCO_7 L7 NA VCCO_1 G12
NA VCCO_7 K7 NA VCCO_1 F16
NA VCCO_7 K6 NA VCCO_1 F15
NA VCCO_7 J6 NA VCCO_1 F14
NA VCCO_7 H6 NA VCCO_1 F13
NA VCCO_7 G6 NA VCCO_0 G11
NA VCCO_6 N7 NA VCCO_0 G10
NA VCCO_6 M7 NA VCCO_0 F10
NA VCCO_6 T6 NA VCCO_0 F9
NA VCCO_6 R6 NA VCCO_0 F8
NA VCCO_6 P6 NA VCCO_0 F7
NA VCCO_6 N6
NA VCCO_5 u1o0 NA GND AB22
NA VCCO_5 U9 NA GND AB1
NA VCCO_5 us NA GND AA21
NA VCCO_5 u7 NA GND AA2
NA VCCO_5 T11 NA GND Y20
NA VCCO_5 T10 NA GND Y3
NA VCCO_4 (R[] NA GND P14
NA VCCO_4 u15 NA GND P13
NA VCCO_4 ui4 NA GND P12
NA VCCO_4 U13 NA GND P11
NA VCCO_4 T13 NA GND P10
NA VCCO_4 T12 NA GND P9
NA VCCO_3 T17 NA GND N14
NA VCCO_3 R17 NA GND N13
NA VCCO_3 P17 NA GND N12
NA VCCO_3 N17 NA GND N11
NA VCCO_3 N16 NA GND N10
NA VCCO_3 M16 NA GND N9
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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 #
7 |O_L256P N6
7 10 E3 7 I0_L257N_YY N5
7 10 F14 7 |O_L257P_YY N1
7 10 G15 7 I0_L258N_YY M4
7 10 G45 7 |O_L258P_YY M5
7 10 H35 7 |O_L259N M2
7 10 J14 7 |O_VREF_L259P M1
7 10 J34 7 IO_L260N_YY L4
7 10 J44 7 |O_L260P_YY L2
7 10 Je4 7 IO_L261N_Y M74
7 10 L104 7 |0_L261P_Y L54
7 I0_L262N_YY L1

7 10 N24 7 |O_L262P_YY M8
7 (e} Ng* 7 |0_L263N K2
7 10 N104 7 |O_L263P M9
7 10 P35 7 |0_L264N L34

7 10 P94 7 |0_L264P M104
7 10 R1° 7 IO_L265N_YY K5
7 10 T34 7 |O_L265P_YY K1
7 I0_L247P R10 7 I0_L266N_YY L6
7 |O_L248N_YY R53 7 |IO_VREF_L266P_YY K3
7 |O_L248P_YY Re4 7 IO_L267N_YY L7
7 |O_L249N_YY R8 7 |O_L267P_YY K4
7 |IO_VREF_L249P_YY R42 7 IO _L268N_YY L8
7 |O_L250N_YY R7 7 |O_L268P_YY J5
7 |O_L250P_YY R3 7 IO_L269N_YY K6
7 IO_L251N_YY P10 7 |IO_VREF_L269P_YY H4
7 |IO_VREF_L251P_YY P6 7 IO_L270N_YY H1
7 IO_L252N_YY P5 7 I0_L270P_YY K7
7 |O_L252P_YY P2 7 |0 _L271N J7
7 I0_L253N P7 7 l0_L271P J2
7 IO_L253P P4 7 I0_L272N_YY H5
7 |O_L254N_YY N4 7 |O_L272P_YY G2
7 |O_L254P_YY R2 7 I0_L273N_YY L9
7 |O_L255N_YY N7 7 |IO_VREF_L273P_YY G5
7 |IO_VREF_L255P_YY P1 7 |O0_L274N F3
7 I0_L256N M6 7 |O_L274P K8
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Table 27: FG900 Differential Pin Pair Summary
XCV600E, XCV1000E, XCV1600E

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

P N Other P N Other
Pair | Bank Pin Pin AO Functions Pair | Bank Pin Pin AO Functions
52 1 A22 C21 \ VREF 86 2 J29 K24 -
53 1 B22 H19 4 - 87 2 K27 J30 VREF
54 1 D22 E21 4 - 88 2 M22 K29 | NA D2
55 1 Cc22 F21 \ VREF 89 2 K28 L25 4 -
56 1 E22 H20 \ - 90 2 N21 K25 1 -
57 1 A23 G21 2 - o1 2 L24 L27 4 -
58 1 K19 A24 2 - 92 2 L29 M23 3 -
59 1 B24 C24 \ VREF 93 2 L26 L28 4 -
60 1 G22 H21 \ - 94 2 L30 mM27 1 VREF
61 1 C25 E23 1 - 95 2 M26 M29 \ -
62 1 A26 D24 1 - 96 2 N29 M30 4 -
63 1 K20 B26 \ VREF 97 2 N25 N27 1 -
64 1 J21 D25 v - 98 2 N30 | P21 V D3
65 1 F23 C26 2 - 99 2 N26 P28 \ -
66 1 G23 B27 2 VREF 100 2 P29 N24 2 -
67 1 F24 A27 2 - 101 2 P22 R26 \ -
68 1 A28 B28 4 - 102 2 P25 R29 4 VREF
69 1 c27 K21 \ CS 103 2 R21 R28 4 -
70 2 J22 E27 \ DIN, DO 104 2 R25 T30 4 VREF
71 2 C29 D28 | NA - 105 2 P24 R27 4 -
72 2 G25 E25 1 - 106 3 R24 Uu29 | NA
73 2 E28 C30 4 VREF 107 3 R22 T27 4 VREF
74 2 K22 F27 3 - 108 3 R23 T28 4 -
75 2 D30 Ja23 4 - 109 3 T21 T25 4 VREF
76 2 L21 F28 1 VREF 110 3 u2s u30 4 -
77 2 G28 E30 \ - 111 3 T23 u27 2 -
78 2 G27 E29 4 - 112 3 uas Va7 \ -
79 2 K23 H26 1 - 113 3 u24 V29 \ VREF
80 2 F30 L22 \ VREF 114 3 W30 u22 1 -
81 2 H27 G29 \ - 115 3 u21 W29 4 -
82 2 G30 M21 2 - 116 3 V26 wa7 \ -
83 2 J24 J26 4 - 117 3 W26 Y29 1 VREF
84 2 H30 L23 4 VREF 118 3 W25 Y30 4 -
85 2 K26 J28 4 - 119 3 V24 Y28 -
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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 29: FG1156 Differential Pin Pair Summary:

XCV1000E, XCV1600E, XCV2000E, XCV2600E, XCV3200E

Table 29: FG1156 Differential Pin Pair Summary:
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 251 5 AK8 | AH9 2000 1600 -
231 5 AH14 | AP12 20(:(())(;;300 - 3200 2600
252 5 AP5 AJ8 2000 1600 VREF
232 5 AJ14 | AL14 322(3)5300 - 1000
3200 2600
3200 2000 253 5 AE11 | AN5 2000 1600 -
233 5 AF13 | AN12 1000 - 1000
3200 2000 3200 2600
234 5 AF14 | AP11 1000 - 254 5 AF10 | AM6 1000 -
3200 1600 3200 2000
235 5 AN11 | AH13 1000 - 255 5 AL6 | AG9 1000 VREF
3200 2600 3200 2000
236 5 AM12 | AL12 | 2000 1600 - 256 5 AH8 | AP4 1000 i
1000
3200 1600
3200 2600 2571 5 | AN4 | AJ7 1000 ’
237 5 AJ13 | AP10 20(:(())(;;300 VREF 3200 2600
258 5 AM5 | AK6 2000 1600 -
238 5 AK12 | AM10 262%3300 - 1000
3200 2600
2600 1600 259 6 AF8 | AH6 2000 1600 -
239 5 AP9 | AK11 1000 - 1000
3200 2600 3200 2600
240 5 AL11 | AL10 | 2000 1600 VREF 260 6 AK3 | AE9 2000 i
1000
2600 2000
3200 2600 261 6 AL2 | AD10 1000 ’
241 5 AE13 | AM9 2000 1600 -
3200 2600
1000 262 6 AH4 | AL1 1600 1000 VREF
242 5 AF12 | AP8 3200 2600 - 263 6 AK AGE 2600 1600 i
3200 2000
243 5 AL9 | AH11 VREF 3200 2600
1000 264 6 AK2 | AF7 1600 1000 -
3200 2000
244 5 AF11 | ANB8 1000 i 265 6 AG5 | AJ3 2632028 00 VREF
245 5 AM8 | AG11 | 3200 1600 - ’6s 3 o | Ao 39200 2600 _
3200 2600 2000 1600
246 5 AL8 | AK9 203%3§00 VREF 39200 2600
267 6 AH2 | AC10 | 2000 1600 -
3200 2600 1000
247 5 AH10 | AN7 2000 1600 -
3200 2600
1000 268 6 AF5 | AH3 1600 1000 -
248 5 AE12 | AJ9 3200 2600 - 260 ] 3 | Ags 39200 2600 _
249 5 AM7 | AL7 3200 1000 - 2000
250 5 AG10 | AN6 3200 1000 -
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