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ground. As the DLL delay taps reset to zero, glitches can
occur on the DLL clock output pins. Activation of the RST
pin can also severely affect the duty cycle of the clock out-
put pins. Furthermore, the DLL output clocks no longer
deskew with respect to one another. For these reasons,
rarely use the reset pin unless re-configuring the device or
changing the input frequency.

2x Clock Output — CLK2X

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

Clock Divide Output — CLKDV

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

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

1x Clock Outputs — CLK[0/90/1801270]

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

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

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

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

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

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

Locked Output — LOCKED

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

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

Until the LOCKED signal activates, the DLL output clocks
are not valid and can exhibit glitches, spikes, or other spuri-
ous movement. In particular the CLK2X output appears as a
1x clock with a 25/75 duty cycle.
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standard requires a Differential Amplifier input buffer and a
Push-Pull output buffer.

SSTL3 — Stub Series Terminated Logic for 3.3V

The Stub Series Terminated Logic for 3.3V, or SSTL3 stan-
dard is a general purpose 3.3V memory bus standard also
sponsored by Hitachi and IBM (JESD8-8). This standard
has two classes, | and Il. Selectl/O devices support both
classes for the SSTL3 standard. This standard requires a
Differential Amplifier input buffer and an Push-Pull output
buffer.

SSTL2 — Stub Series Terminated Logic for 2.5V

The Stub Series Terminated Logic for 2.5V, or SSTL2 stan-
dard is a general purpose 2.5V memory bus standard spon-
sored by Hitachi and IBM (JESD8-9). This standard has two
classes, | and Il. Selectl/O devices support both classes for
the SSTL2 standard. This standard requires a Differential
Amplifier input buffer and an Push-Pull output buffer.

CTT — Center Tap Terminated

The Center Tap Terminated, or CTT standard is a 3.3V
memory bus standard sponsored by Fujitsu (JESD8-4).
This standard requires a Differential Amplifier input buffer
and a Push-Pull output buffer.

AGP-2X — Advanced Graphics Port

The Intel AGP standard is a 3.3V Advanced Graphics
Port-2X bus standard used with the Pentium Il processor for
graphics applications. This standard requires a Push-Pull
output buffer and a Differential Amplifier input buffer.

LVDS — Low Voltage Differential Signal

LVDS is a differential I/O standard. It requires that one data
bit is carried through two signal lines. As with all differential
signaling standards, LVDS has an inherent noise immunity
over single-ended |/O standards. The voltage swing
between two signal lines is approximately 350mV. The use
of a reference voltage (Vggg) or a board termination voltage
(V1) is not required. LVDS requires the use of two pins per
input or output. LVDS requires external resistor termination.

BLVDS — Bus LVDS

This standard allows for bidirectional LVDS communication
between two or more devices. The external resistor termi-
nation is different than the one for standard LVDS.

LVPECL — Low Voltage Positive Emitter Coupled
Logic

LVPECL is another differential 1/0O standard. It requires two
signal lines for transmitting one data bit. This standard
specifies two pins per input or output. The voltage swing
between these two signal lines is approximately 850 mV.
The use of a reference voltage (Vggg) or a board termina-
tion voltage (V171) is not required. The LVPECL standard
requires external resistor termination.

Library Symbols

The Xilinx library includes an extensive list of symbols
designed to provide support for the variety of Selectl/O fea-
tures. Most of these symbols represent variations of the five
generic Selectl/O symbols.

e |IBUF (input buffer)

* IBUFG (global clock input buffer)

¢ OBUF (output buffer)

e OBUFT (3-state output buffer)

e IOBUF (input/output buffer)

IBUF

Signals used as inputs to the Virtex-E device must source
an input buffer (IBUF) via an external input port. The generic
Virtex-E IBUF symbol appears in Figure 37. The extension

IBUF
] 0

x133_01_111699

Figure 37: Input Buffer (IBUF) Symbols

to the base name defines which I/O standard the IBUF
uses. The assumed standard is LVTTL when the generic
IBUF has no specified extension.

The following list details the variations of the IBUF symbol:
e IBUF

e IBUF_LVCMOS2

e |BUF_PCI33_3

* IBUF_PCI66_3

e |IBUF_GTL

e IBUF_GTLP

e |BUF_HSTL_I
e |IBUF_HSTL_II

e IBUF_HSTL_IV
e |BUF_SSTL3_I
e |BUF_SSTL3_II
e IBUF_SSTL2_|
e |BUF_SSTL2_II

e |IBUF_CTT

* IBUF_AGP

e |BUF_LVCMOS18
e |BUF_LVDS

* IBUF_LVPECL

When the IBUF symbol supports an I/O standard that
requires a Vrep the IBUF automatically configures as a dif-
ferential amplifier input buffer. The Vgygg voltage must be
supplied on the Vg pins. In the case of LVDS, LVPECL,
and BLVDS, VRgf is not required.
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Virtex-E Data Sheet

The Virtex-E Data Sheet contains the following modules:

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

The same device in the same package for the Virtex-E and
Virtex families are pin-compatible with some minor excep-
tions, listed in Table 1.

XCV200E Device, FG456 Package

The Virtex-E XCV200E has two 1/O pins swapped with the
Virtex XCV200 to accommodate differential clock pairing.
XCV400E Device, FG676 Package

The Virtex-E XCV400E has two I/O pins swapped with the
Virtex XCV400 to accommodate differential clock pairing.

Table 1: Pinout Differences Summary

All Devices, PQ240 and HQ240 Packages

The Virtex devices in PQ240 and HQ240 packages do not
have Vgco banking, but Virtex-E devices do. To achieve
this, eight Virtex 1/0 pins (P232, P207, P176, P146, P116,
P85, P55, and P25) are now VCCO pins in the Virtex-E fam-
ily. This change also requires one Virtex 1/0O or VREF pin to
be swapped with a standard 1/O pin.

Additionally, accommodating differential clock input pairs in
Virtex-E caused some 10_VRgf differences in the XCV400E
and XCV600E devices only. Virtex I0_VRgf pins P215 and
P87 are Virtex-E |0_Vggr pins P216 and P86, respectively.
Virtex-E pins P215 and P87 are 10_DLL.

Part Package Pins Virtex Virtex-E
XCV200 FG456 E11, U11 /0 No Connect
B11, AA11 No Connect I0_LVDS_DLL
XCV400 FG676 D13, Y13 I/0 No Connect
B13, AF13 No Connect I0_LVDS_DLL
XCV400/600 | PQ240/HQ240 | P215, P87 I0_Vger IO_LVDS_DLL
P216, P86 I} I0_VRer
All PQ240/HQ240 | P232, P207, P176, P146, P116, P85, P55, and P25 | I/O Veeo
P231 I/O IO_VRer
Module 4 of 4 www.xilinx.com DS022-4 (v2.5) March 14, 2003
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Table 6: PQ240 — XCV50E, XCV100E, XCV200E,

XCV300E, XCV400E

Table 6: PQ240 — XCV50E, XCV100E, XCV200E,

XCV300E, XCV400E

Pin # Pin Description Bank Pin # Pin Description Bank
P173 IO_L16N_Y 2 P125 IO_L30N_Y 3
P171 IO_VREF_L17P_Y 2 P124 I0_D7_L31P_YY 3
P170 IO_L17N_Y 2 P123 IO_INIT_L31N_YY 3
P169 10 2
P168! IO_VREF_L18P_Y 2 P118 I0_L32P_YY 4
P167 IO_D1_L18N_Y 2 P117 IO_L32N_YY 4
P163 I0_D2_L19P_YY 2 P1152 IO_VREF 4
P162 IO_L19N_YY 2 P114 IO_L33P_YY 4
P161 10 2 P113 IO_L33N_YY 4
P160 I0_L20P_Y 2 P111 IO_VREF_L34P_YY 4
P159 IO_L20N_Y 2 P110 IO_L34N_YY 4
P157 IO_VREF_L21P_Y 2 P109 10 4
P156 IO_D3_L21N_Y 2 P108! IO_VREF_L35P_YY 4
P155 I0_L22P_Y 2 P107 IO_L35N_YY 4
P1543 IO_VREF_L22N_Y 2 P103 IO_L36P_YY 4
P153 I0_L23P_YY 2 P102 IO_L3B6N_YY 4
P152 IO_L23N_YY 2 P101 10 4
P100 I0_L37P_Y 4
P149 10 3 P99 IO_L37N_Y 4
P1478 IO_VREF 3 P97 IO_VREF_L38P_Y 4
P145 I0_D4_L24P_Y 3 P96 IO_L38N_Y 4
P144 IO_VREF_L24N_Y 3 P95 I0_L39P_Y 4
P142 IO_L25P_Y 3 P943 IO_VREF_L39N_Y 4
P141 IO_L25N_Y 3 P93 IO_LVDS_DLL_L40P 4
P140 10 3 P92 GCKO 4
P139 I0_L26P_YY 3
P138 I0_D5_L26N_YY 3 P89 GCK1 5
P134 I0_D6_L27P_Y 3 P87 IO_LVDS_DLL_L40N 5
P133! IO_VREF_L27N_Y 3 P863 IO_VREF 5
P132 10 3 P84 IO_VREF_L41P_Y 5
P131 I0_L28P_Y 3 P82 IO_L41N_Y 5
P130 IO_VREF_L28N_Y 3 P81 10 5
P128 I0_L29P_Y 3 P80 10 5
P127 IO_L29N_Y 3 P79 I0_L42P_YY 5
P1262 IO_VREF_L30P_Y 3 P78 IO_L42N_YY 5
Module 4 of 4 www.xilinx.com DS022-4 (v2.5) March 14, 2003
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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
DS022-4 (v2.5) March 14, 2003 www.xilinx.com Module 4 of 4
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Table 10: BG352 — XCV100E, XCV200E, XCV300E

Table 10: BG352 — XCV100E, XCV200E, XCV300E

Bank Pin Description Pin # Bank Pin Description Pin #
0 10 C15 1 10 B4
0 (e} B151 1 10 Cs5!
0 IO_LVDS_DLL_L9N A15 1 10 A31
0 GCK3 D14 1 IO_WRITE_L20N_YY D5

1 I0_CS_L20P_YY C4
1 GCK2 B14
1 IO_LVDS_DLL_L9P A13 2 IO_DOUT_BUSY_L21P_YY E4
1 10 B131 2 IO_DIN_DO_L21N_YY D3
1 IO_L10N C13 2 10 c21
1 I0_L10P Al12 2 10 E3!
1 IO_L11N_Y B12 2 10 F4
1 IO_VREF_1_L11P_Y C12 2 IO_VREF_2_L22P_YY D22
1 IO_L12N_Y Al1 2 IO_L22N_YY C1
1 I0_L12P_Y B11 2 10 D11
1 10 B101 2 I0_L23P_YY G4
1 IO_L13N C11 2 IO_L23N_YY F3
1 I0_L13P D11 2 IO_VREF_2_L24P_Y E2
1 10 A9T 2 I0_L24N_Y F2
1 IO_L14N_YY B9 2 10 G3!
1 IO_L14P_YY C10 2 10 G2!
1 IO_L15N_YY B8 2 I0_L25P F1
1 IO_VREF_1_L15P_YY C9 2 I0_L25N J4
1 IO_L16N _Y D9 2 10 H3
1 IO_L16P _Y A7 2 IO_VREF_2_L26P _Y H2
1 10 B7 2 IO_D1_L26N _Y G1
1 10 (of:1 2 I0_D2_L27P_YY J3
1 10 D8 2 I0_L27N_YY J2
1 IO_L17N_YY A6 2 10 K31
1 IO_VREF_1_L17P_YY B6 2 I0_L28P J1
1 IO_L18N_YY Cc7 2 I0_L28N L4
1 IO_L18P_YY A4 2 10 K21
1 10 B5! 2 I0_L29P_YY L3
1 [O_L19N_YY Ccé6 2 IO_L29N_YY L2
1 IO_VREF_1_L19P_YY D62 2 IO_VREF_2_L30P _Y M4

Module 4 of 4 www.xilinx.com DS022-4 (v2.5) March 14, 2003
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Table 10: BG352 — XCV100E, XCV200E, XCV300E Table 10: BG352 — XCV100E, XCV200E, XCV300E
Bank Pin Description Pin # Bank Pin Description Pin #
NA VCCINT V24 NA GND A19
NA VCCINT R23 NA GND A14
NA VCCINT P25 NA GND A8
NA VCCINT L25 NA GND A5
NA VCCINT J24 NA GND A2
NA GND A1
0 VCCO D19 NA GND B26
0 VCCO B25 NA GND B1
0 VCCO A17 NA GND E26
1 VCCO D13 NA GND E1
1 VCCO D7 NA GND H26
1 VCCO A10 NA GND H1
2 VCCO K1 NA GND N1
2 VCCO H4 NA GND P26
2 VCCO B2 NA GND W26
3 VCCO Y4 NA GND WA1
3 VCCO U1 NA GND AB26
3 VCCO P4 NA GND AB1
4 VCCO AF10 NA GND AE26
4 VCCO AE2 NA GND AE1
4 VCCO AC8 NA GND AF26
5 VCCO AF17 NA GND AF25
5 VCCO AC20 NA GND AF22
5 VCCO AC14 NA GND AF19
6 VCCO AE25 NA GND AF13
6 VCCO W23 NA GND AF8
6 VCCO u26 NA GND AF5
7 VCCO N23 NA GND AF2
7 VCCO K26 NA GND AF1
7 VCCO G23 Notes:
1. No Connect in the XCV100E.
2. Vggr or /O option only in the XCV200E and XCV300E;
NA GND A26 otherwise, I/0 option only.
NA GND A25
NA GND A22
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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 1O L10N Co
labeled 10_VREF can be used as either in both devices pro- -
vided in this package. If the pin is not used as VRgp, it can be 0 I0_L10P E10
used as general I/0O. 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 IO _L12P_Y B10
0 GCK3 C11 0 |O_LVDS_DLL_L13N B11
0 10 A21
0 10 A3 1 GCK2 A1
0 10 A6’ 1 10 A121
0 10 A10 1 o) Al4
0 10 B5 1 10 B16!
0 10 B9 1 10 B19
0 10 C5 1 10 E13
0 10 D8 1 10 E15
0 (@) D10 1 10 E16
0 10 E11T 1 10 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 I0_L14P_Y D12
0 IO_L1P_YY E6 1 IO_L15N_Y B12
0 IO_L2N A4 1 IO_L15P_Y A13
0 IO_L2P E7 1 IO_L16N_YY E12
0 IO_VREF_L3N_YY Cé 1 IO_VREF_L16P_YY B13
0 IO_L3P_YY D6 1 IO_L17N_YY C13
0 IO_L4AN_Y A5 1 I0_L17P_YY D13
0 I0_L4P_Y B6 1 IO_L18N_Y B14
0 IO_L5N_Y b7 1 I0_L18P_Y C14
0 IO_L5P_Y C7 1 IO_L19N_Y F12
0 IO_VREF_L6N_YY E8 ] I0_L19P_Y A15
0 IO_L6P_YY B7 1 IO_L20N_YY B15
0 IO_L7N_YY A7 1 IO_L20P_YY C15
0 IO_L7P_YY E9 1 I0_L21N_YY A16
0 IO_L8N_Y C8 1 |IO_VREF_L21P_YY E14
0 IO_L8P_Y B8 1 IO_L22N_Y D14
0 IO_LON_Y D9 1 IO _L22P Y C16
0 I0_L9P_Y A8 1 IO_L23N_Y D15
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Table 18: FG456 — XCV200E and XCV300E

Table 18: FG456 — XCV200E and XCV300E

Bank Pin Description Pin # Bank Pin Description Pin #
1 I0_L23P_Y A17 2 I0_D2_L37P_YY H20
1 I0_L24N_YY B17 2 IO_L37N_YY H19
1 IO_VREF_L24P_YY A18 2 IO_L38P_YY H21
1 I0_L25N_YY D16 2 I0_L38N_YY J19
1 I0_L25P_YY C17 2 I0_L39P_YY J18
1 I0_L26N_YY B18 2 I0_L39N_YY J20
1 IO_VREF_L26P_YY A19 2 I0_L40P_Y K18
1 I0_L27N_YY D17 2 IO_L40N_Y J21
1 I0_L27P_YY C18 2 I0_L41P K22
1 IO_WRITE_L28N_YY A20 2 IO_VREF_L41N K21
1 I0_CS_L28P_YY C19 2 I0_L42P_Y K19

2 I0_L42N_Y L22
2 10 D18! 2 I0_L43P_YY L21
2 10 E19? 2 IO_L43N_YY L18
2 10 E20 2 I0_L44P_YY L17
2 10 F20 2 I0_L44N_YY L20
2 10 G21
2 10 G221 3 10 M211
2 10 J22 3 10 P22
2 10 L191 3 10 R201
2 I0_D3 K20 3 10 R22
2 IO_DOUT_BUSY_L29P_YY C21 3 10 T19
2 |IO_DIN_DO_L29N_YY D20 3 10 u18!
2 IO_L30P_YY c22 3 10 V20
2 IO_L30ON_YY D21 3 10 V21
2 IO_VREF_L31P_YY D22 3 10 Y221
2 IO_L31N_YY E21 3 IO_L45P_YY M18
2 I0_L32P_YY E22 3 IO_L45N_YY M20
2 I0_L32N_YY F18 3 I0_L46P_Y M19
2 IO_VREF_L33P_YY F21 3 I0_L46N_Y M17
2 I0_L33N_YY F19 3 I0_D4_L47P_Y N22
2 I0_L34P_Y F22 3 IO_VREF_L47N_Y N21
2 I0_L34N_Y G19 3 I0_L48P_YY N20
2 IO_L35P_Y G20 3 I0_L48N_YY N18
2 I0_L35N_Y G18 3 IO_L49P_YY N19
2 IO_VREF_L36P_Y H18 3 IO_L49N_YY P21
2 IO_D1_L36N_Y H22 3 IO_L50P_YY P20
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Table 20: FG676 — XCV400E, XCV600E

Table 20: FG676 — XCV400E, XCV600E

Bank Pin Description Pin # Bank Pin Description Pin #
4 I0_L98N_YY AB19 5 10 AD7
4 I0_L99P_YY AC20 5 10 AD13
4 IO_L99N_YY AA18 5 10 AE4
4 IO_L100P_Y AC19 5 10 AE7
4 IO_L100N_Y AD20 5 10 AE121
4 IO_VREF_L101P_Y AF202 5 10 AF31
4 IO_L101N_Y AB18 5 10 AF5
4 I0_L102P AD19 5 10 AF101
4 10_L102N Y17 5 10 AF111
4 I0_L103P AE19 5 IO_LVDS_DLL_L115N AF13
4 IO_VREF_L103N AD18 5 IO_L116P_Y AA13
4 I0_L104P_YY AF19 5 IO_VREF_L116N_Y AF12
4 I0_L104N_YY AA17 5 IO_L117P_Y AC13
4 IO_L105P_Y AC17 5 IO_L117N_Y W13
4 IO_L105N_Y AB17 5 IO_L118P_YY AA12
4 I0_L106P_YY Y16 5 IO_L118N_YY AD12
4 IO_L106N_YY AE17 5 IO_L119P_YY AC12
4 I0_L107P_YY AF17 5 IO_VREF_L119N_YY AB12
4 I0_L107N_YY AA16 5 I0_L120P_YY AD11
4 I0_L108P AD17 5 IO_L120N_YY Y12
4 I0_L108N AB16 5 I0_L121P AB11
4 I0_L109P_YY AC16 5 IO_L121N AD10
4 IO_L109N_YY AD16 5 I0_L122P_YY AC11
4 IO_VREF_L110P_YY AC15 5 I0_L122N_YY AE10
4 IO_L110N_YY Y15 5 I0_L123P_YY AC10
4 I0_L111P_YY AD15 5 I0_L123N_YY AAT1A
4 IO_L111IN_YY AA15 5 I0_L124P_Y Y11
4 I0_L112P_Y W14 5 IO_L124N_Y AD9
4 IO_L112N_Y AB15 5 I0_L125P_YY AB10
4 IO_VREF_L113P_Y AF15 5 IO_L125N_YY AF9
4 IO_L113N_Y Y14 5 I0_L126P_YY AD8
4 I0_L114P AD14 5 IO_VREF_L126N_YY AA10
4 I0_L114N AB14 5 I0_L127P_YY AES8
4 IO_LVDS_DLL_L115P AC14 5 IO_L127N_YY Y10

5 IO_L128P_Y AC9

GCK1 AB13 5 IO_VREF_L128N_Y AFg82

10 Y131 5 I0_L129P_Y AF7
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Table 20: FG676 — XCV400E, XCV600E Table 20: FG676 — XCV400E, XCV600E

Bank Pin Description Pin # Bank Pin Description Pin #
NA NC L2 NA NC A2
NA NC Fé NA NC A15
NA NC F25
NA NC F21 NA VCCINT G7
NA NC F2 NA VCCINT G20
NA NC C26 NA VCCINT H8
NA NC C25 NA VCCINT H19
NA NC c2 NA VCCINT J9
NA NC C1 NA VCCINT J10
NA NC B6 NA VCCINT J11
NA NC B26 NA VCCINT J16
NA NC B24 NA VCCINT J17
NA NC B21 NA VCCINT J18
NA NC B16 NA VCCINT K9
NA NC B11 NA VCCINT K18
NA NC B1 NA VCCINT L9
NA NC AF25 NA VCCINT L18
NA NC AF24 NA VCCINT T9
NA NC AF2 NA VCCINT T18
NA NC AE6 NA VCCINT U9
NA NC AE3 NA VCCINT u1is
NA NC AE26 NA VCCINT V9
NA NC AE24 NA VCCINT V10
NA NC AE21 NA VCCINT V11
NA NC AE16 NA VCCINT V16
NA NC AE14 NA VCCINT V17
NA NC AE11 NA VCCINT V18
NA NC AE1 NA VCCINT Y7
NA NC AD25 NA VCCINT Y20
NA NC AD2 NA VCCINT w8
NA NC AD1 NA VCCINT W19
NA NC AA6
NA NC AA25 0 VCCO J13
NA NC AA21 0 VCCO J12
NA NC AA2 0 VCCO H9
NA NC A3 0 VCCO H12
NA NC A25 0 VCCO H11
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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 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
188 6 AP39 | AP38 | 4 - 222 7 R39 | v35 | -
189 6 AN38 | AN36 | 6 VREF 223 7 use | U37 | VREF
190 6 AN39 | AN37 | - 224 7 U35 | R38 | 6 -
191 6 | AM38 | AM36 | 4 - 225 7 T37 | P39 | 4 -
192 6 AL36 | AM37 | 6 - 226 7 T36 | P38 | -
193 6 AL37 | AM39 | < VREF 227 7 N38 | N39 | 6 VREF
194 6 AK36 | AL38 | - 228 7 M39 | R37 | 4 -
195 6 AK37 | AL39 | 7 VREF 229 7 M38 | R36 | 4 -
196 6 AJ36 | AK38 | 4 - 230 7 L39 | P37 | 6 -
197 6 AJ37 | AK39 | VREF 231 7 N37 | P36 | -
198 6 AH37 | AJ38 | - 232 7 N36 | L38 | VREF
199 6 AH38 | AJ39 | 4 - 233 7 M37 | K39 | 4 -
200 6 AG38 | AH39 | VREF 234 7 L37 | K38 | -
201 6 AG39 | AG36 | - 235 7 L36 | J39 | VREF
202 6 AF39 | AG37 | 6 - 236 7 K37 | J38 | 4 -
203 6 AE38 | AF36 | 4 - 237 7 K36 | H39 | VREF
204 6 AF38 | AF37 | 4 - 238 7 J37 | H38 | -
205 6 AE36 | AE39 | 6 VREF 239 7 G38 | G39 | VREF
206 6 AE37 | AD38 | - 240 7 F39 | J36 | 6 -
207 6 AD36 | AD39 | 4 - 241 7 F38 | H37 | 4 -
208 6 AC39 | AC38 | 6 - 242 7 E39 | H36 | < -
209 6 AB38 | AD37 | VREF 243 7 E38 | G37 | 6 VREF
210 6 AB39 | AC35 | - 244 7 D39 | G36 | 4 -
211 6 AA38 | AC36 | 7 - 245 7 F36 | D38 | 4 VREF
212 6 AA39 | AC37 | 4 - 246 7 E37 | D37 | 6 -
213 6 Y38 | AB35 | VREF Notes:
s o veo nese | e oo e o0
215 6 AA36 | AB37 | 4 VREF 3. AO in the XCV600E, 1000E.

4. AO in the XCV1000E, 1600E.
216 7 W38 | AA37 | < - 5. AO in the XCV1000E, 2000E.
27 7 e war | 4 VREF % [ODDeXGusHOE e e
218 7 U39 W36 ~ - 8. AO in the XCV2000E.
219 7 uss | va3s | VREF
220 7 T39 | V37 | 4 -
221 7 T38 | V36 | 7 -
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Table 24: FG860 — XCV1000E, XCV1600E, XCV2000E Table 24: FG860 — XCV1000E, XCV1600E, XCV2000E

Bank Pin Description Pin # Bank Pin Description Pin #
4 IO_L147N_YY AW?7 4 IO_L166P_Y AY17
4 I0_L148P_Y AY7 4 IO_L166N_Y AW15
4 IO_L148N_Y BB8 4 IO_L167P_Y BB17
4 I0_L149P_Y BA9 4 IO_L167N_Y AU16
4 IO_L149N_Y AVS8 4 I0_L168P_YY AV16
4 IO_L150P_YY AWS8 4 I0_L168N_YY AY18
4 IO_L150N_YY BA10 4 IO_VREF_L169P_YY AW16
4 IO_VREF_L151P_YY BB10 4 IO_L169N_YY BA18
4 IO_L151N_YY AY8 4 I0_L170P_Y BB19
4 I0_L152P_Y AV9 4 IO_L170N_Y AW17
4 IO_L152N_Y BA11 4 IO_L171P_Y AY19
4 IO_VREF_L153P_Y BB112 4 IO_L171N_Y AV18
4 IO_L153N_Y AW9 4 I0_L172P_YY AW18
4 IO_L154P_YY AY9 4 IO_L172N_YY BB20
4 IO_L154N_YY BA12 4 IO_VREF_L173P_YY AY20
4 IO_VREF_L155P_YY BB12 4 I0_L173N_YY AV19
4 IO_L155N_YY AV10 4 IO_L174P_Y BB21
4 IO_L156P_Y BA13 4 IO_L174N_Y AW19
4 IO_L156N_Y AW10 4 IO_VREF_L175P_Y AY211
4 IO_L157P_Y BB13 4 IO_L175N_Y AV20
4 IO_L157N_Y AY10 4 IO_LVDS_DLL_L176P AW20
4 IO_VREF_L158P_YY AV11
4 IO_L158N_YY BA14 5 GCK1 AY22
4 IO_L159P_YY AW11 5 10 AvV24
4 IO_L159N_YY BB14 5 10 AV34
4 I0_L160P_Y AV12 5 10 AW27
4 IO_L160N_Y BA15 5 10 AW36
4 I0_L161P_Y AW12 5 10 AY23
4 IO_L161N_Y AY15 5 10 AY31
4 I0_L162P_Y AW13 5 10 AY33
4 IO_L162N_Y BB15 5 10 BA26
4 I0_L163P_Y AV14 5 10 BA29
4 IO_L163N_Y BA16 5 10 BA33
4 I0_L164P_YY AW14 5 10 BB25
4 IO_L164N_YY AY16 5 IO_LVDS_DLL_L176N AW21
4 IO_VREF_L165P_YY BB16 5 I0_L177P_Y BB22
4 IO_L165N_YY AV15 5 IO_VREF_L177N_Y Aw221
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Table 24: FG860 — XCV1000E, XCV1600E, XCV2000E

Table 24: FG860 — XCV1000E, XCV1600E, XCV2000E

Bank Pin Description Pin # Bank Pin Description Pin #
NA VCCO_1 F15 NA VCCO_6 AC37
NA VCCO_1 F19 NA VCCO_6 AD37
NA VCCO_1 F20 NA VCCO_6 AH37
NA VCCO_1 F7 NA VCCO_6 AJ37
NA VCCO_1 F8 NA VCCO_6 AL37
NA VCCO_2 G6 NA VCCO_6 AM37
NA VCCO_2 H6 NA VCCO_6 AR37
NA VCCO_2 L6 NA VCCO_6 AT37
NA VCCO_2 M6 NA VCCO_7 G37
NA VCCO_2 P6 NA VCCO_7 H37
NA VCCO_2 R6 NA VCCO_7 L37
NA VCCO_2 Wé NA VCCO_7 M37
NA VCCO_2 Y6 NA VCCO_7 P37
NA VCCO_3 AC6 NA VCCO_7 R37
NA VCCO_3 AD6 NA VCCO_7 W37
NA VCCO_3 AH6 NA VCCO_7 Y37
NA VCCO_3 AJ6
NA VCCO_3 AL6 NA GND N6
NA VCCO_3 AM6 NA GND N5
NA VCCO_3 ARG NA GND N38
NA VCCO_3 AT6 NA GND N37
NA VCCO_4 AU11 NA GND Fé
NA VCCO_4 AU12 NA GND F37
NA VCCO_4 AU14 NA GND F30
NA VCCO_4 AU15 NA GND F22
NA VCCO_4 AU19 NA GND F21
NA VCCO_4 AU20 NA GND F13
NA VCCO_4 AU7 NA GND E5
NA VCCO_4 AU8 NA GND E38
NA VCCO_5 AU23 NA GND E30
NA VCCO_5 AU24 NA GND E22
NA VCCO_5 AU28 NA GND E21
NA VCCO_5 AU29 NA GND E13
NA VCCO_5 AU3A NA GND D42
NA VCCO_5 AU32 NA GND D4
NA VCCO_5 AU35 NA GND D39
NA VCCO_5 AU36 NA GND D1
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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 28: FG1156 — XCV1000E, XCV1600E, XCV2000E,

XCV2600E, XCV3200E

XCV2600E, XCV3200E

Table 28: FG1156 — XCV1000E, XCV1600E, XCV2000E,

Bank Pin Description Pin # Bank Pin Description Pin #
0 I0_L40P_Y A17 1 IO_L49P_Y G20
0 IO_VREF_L41N_Y G171 1 IO_L50N B20°
0 I0_L41P_Y B17 1 I0_L50P F204
0 IO_LVDS_DLL_L42N C17 1 IO_L51N_YY D20

1 IO_VREF_L51P_YY E20
1 GCK2 D17 1 IO_L52N_YY H20
1 10 A18 1 IO_L52P_YY A21
1 10 B183 1 IO_L53N E215
1 (o] B24 1 |O_L53P J204
1 10 B25 1 I0_L54N_Y D21
1 10 E223 1 I0_L54P_Y K20
1 10 E233 1 IO_L55N_Y B21
1 10 D183 1 I0_L55P_Y H21
1 10 D19 1 IO_L56N_YY G21°
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 C22
1 10 J233 1 IO_L59N_Y D22
1 IO_LVDS_DLL_L42P J18 1 I0_L59P_Y G22
1 I0_L43N_Y G18 1 I0_L60N_Y K21
1 IO_VREF_L43P_Y c18? 1 I0_L60P_Y A23
1 I0_L44N_Y H18 1 IO_L61N_Y F22
1 I0_L44P_Y F18 1 IO_L61P_Y B23
1 IO_L45N_YY B19 1 I0_L62N_Y C23
1 IO_VREF_L45P_YY A19 1 I0_L62P_Y H22
1 IO_L46N_YY K19 1 IO_L63N_YY D23
1 I0_L46P_YY C19 1 IO_L63P_YY K22
1 10_L47N F195 1 IO_L64AN_YY A24
1 I0_L47P E194 1 IO_VREF_L64P_YY J22
1 IO_L48N_Y G19 1 I0_LB5N_Y H23
1 I0_L48P_Y J19 1 IO_L65P_Y D24
1 IO_L49N_Y A20 1 I0_L66N_Y A25
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