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Figure 15: Serial Configuration Flowchart
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Figure 16 shows the timing of master-serial configuration.
Master-serial mode is selected by a <000> or <100> on the
mode pins (M2, M1, M0). Table 10 shows the timing infor-
mation for Figure 16.
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Figure 16: Master-Serial Mode Programming Switching Characteristics

At power-up, V¢ must rise from 1.0 V to Vg Min in less
than 50 ms, otherwise delay configuration by pulling
PROGRAM Low until Vg is valid.

SelectMAP Mode

The SelectMAP mode is the fastest configuration option.
Byte-wide data is written into the FPGA with a BUSY flag
controlling the flow of data.

An external data source provides a byte stream, CCLK, a
Chip Select (CS) signal and a Write signal (WRITE). If
BUSY is asserted (High) by the FPGA, the data must be
held until BUSY goes Low.

Data can also be read using the SelectMAP mode. If
WRITE is not asserted, configuration data is read out of the
FPGA as part of a readback operation.

After configuration, the pins of the SelectMAP port can be
used as additional user I/O. Alternatively, the port can be
retained to permit high-speed 8-bit readback.

Retention of the SelectMAP port is selectable on a
design-by-design basis when the bitstream is generated. If
retention is selected, PROHIBIT constraints are required to
prevent the SelectMAP-port pins from being used as user
I/O.

Multiple Virtex-E FPGAs can be configured using the
SelectMAP mode, and be made to start-up simultaneously.
To configure multiple devices in this way, wire the individual
CCLK, Data, WRITE, and BUSY pins of all the devices in
parallel. The individual devices are loaded separately by
asserting the CS pin of each device in turn and writing the
appropriate data. See Table 11 for SelectMAP Write Timing
Characteristics.

Write

Write operations send packets of configuration data into the
FPGA. The sequence of operations for a multi-cycle write
operation is shown below. Note that a configuration packet
can be split into many such sequences. The packet does
not have to complete within one assertion of CS, illustrated
in Figure 17.

1. Assert WRITE and CS Low. Note that when CS is
asserted on successive CCLKs, WRITE must remain
either asserted or de-asserted. Otherwise, an abort is
initiated, as described below.

2. Drive data onto D[7:0]. Note that to avoid contention,
the data source should not be enabled while CS is Low
and WRITE is High. Similarly, while WRITE is High, no
more that one CS should be asserted.
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Useful Application Examples

The Virtex-E DLL can be used in a variety of creative and
useful applications. The following examples show some of
the more common applications. The Verilog and VHDL
example files are available at:

ftp://ftp.xilinx.com/pub/applications/xapp/xapp132.zip

Standard Usage

The circuit shown in Figure 27 resembles the BUFGDLL
macro implemented to provide access to the RST and
LOCKED pins of the CLKDLL.

BUFG CLKDLL BUFG
CLKIN CLKO 4[%
CLK9O  [—
— CLKFB CLK180 [—
CLK270 [—
oKX f—
CLKDV  [—
'\IBUF '\OBUF
RST LOCKED
1% 1%

ds022_028_121099

Figure 27: Standard DLL Implementation

Board Level Deskew of Multiple Non-Virtex-E
Devices

The circuit shown in Figure 28 can be used to deskew a
system clock between a Virtex-E chip and other non-Vir-
tex-E chips on the same board. This application is com-
monly used when the Virtex-E device is used in conjunction
with other standard products such as SRAM or DRAM
devices. While designing the board level route, ensure that
the return net delay to the source equals the delay to the
other chips involved.

Virtex-E Device

IBUFG CLKDLL OBUF
1> CLKIN CIKo >
| v
I~ CLK90
1> CLKFB CLK180 [—
IBUFG CLK270 [—
CLK2X [—
CLKDV  [—
’7 RST LOCKED |—
CLKDLL BUFG
— CLKIN CLKO
CLK90 [—
| CLKFB CLK180 [—
CLK270 [—
CLK2X  [—
CLKDV |—
I RST LOCKED [—
¢———> Non-Virtex-E Chip
—— Non-Virtex-E Chip

.
o Other Non_Virtex-E Chips

.
ds022_029_121099

Figure 28: DLL Deskew of Board Level Clock

Board-level deskew is not required for low-fanout clock net-
works. It is recommended for systems that have fanout lim-
itations on the clock network, or if the clock distribution chip
cannot handle the load.

Do not use the DLL output clock signals until after activation
of the LOCKED signal. Prior to the activation of the
LOCKED signal, the DLL output clocks are not valid and
can exhibit glitches, spikes, or other spurious movement.

The dll_mirror_1 files in the xapp132.zip file show the
VHDL and Verilog implementation of this circuit.

Deskew of Clock and Its 2x Multiple

The circuit shown in Figure 29 implements a 2x clock multi-
plier and also uses the CLKO clock output with a zero ns
skew between registers on the same chip. Alternatively, a
clock divider circuit can be implemented using similar con-
nections.

IBUFG CLKDLL BUFG
CLKIN CLKO
CLK9O [—
— CLKFB CLK180 [—
cLKk270  [—
BUFG
CLK2X 1>
IBUF CLKDV. - OBUF
RST LOCKED
l/

5022_030_121099

Figure 29: DLL Deskew of Clock and 2x Multiple
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SXILINX®

10B Flip-Flop/Latch Property

The Virtex-E series 1/0 Block (IOB) includes an optional
register on the input path, an optional register on the output
path, and an optional register on the 3-state control pin. The
design implementation software automatically takes advan-
tage of these registers when the following option for the Map
program is specified.

map —pr b <filename>

Alternatively, the IOB = TRUE property can be placed on a
register to force the mapper to place the register in an IOB.

Location Constraints

Specify the location of each Selectl/O symbol with the loca-
tion constraint LOC attached to the Selectl/O symbol. The
external port identifier indicates the value of the location
constrain. The format of the port identifier depends on the
package chosen for the specific design.

The LOC properties use the following form:
LOC=A42
LOC=P37

Output Slew Rate Property

As mentioned above, a variety of symbol names provide the
option of choosing the desired slew rate for the output buff-
ers. In the case of the LVTTL output buffers (OBUF, OBUFT,
and IOBUF), slew rate control can be alternatively pro-
gramed with the SLEW= property. By default, the slew rate
for each output buffer is reduced to minimize power bus
transients when switching non-critical signals. The SLEW=
property has one of the two following values.

SLEW=SLOW
SLEW=FAST

Output Drive Strength Property

The desired output drive strength can be additionally speci-
fied by choosing the appropriate library symbol. The Xilinx
library also provides an alternative method for specifying
this feature. For the LVTTL output buffers (OBUF, OBUFT,
and IOBUF, the desired drive strength can be specified with
the DRIVE= property. This property could have one of the
following seven values.

Design Considerations

Reference Voltage (Vgeg) Pins

Low-voltage I/0O standards with a differential amplifier input
buffer require an input reference voltage (Vggg). Provide the
VRer as an external signal to the device.

The voltage reference signal is “banked” within the device on
a half-edge basis such that for all packages there are eight
independent Vggpr banks internally. See Figure 38 for a rep-
resentation of the Virtex-E I/O banks. Within each bank
approximately one of every six I/O pins is automatically con-
figured as a Vggp input. After placing a differential amplifier
input signal within a given Vggr bank, the same external
source must drive all I/O pins configured as a Vrgf input.

Within each Vggg bank, any input buffers that require a
VRger signal must be of the same type. Output buffers of any
type and input buffers can be placed without requiring a ref-
erence voltage within the same Vigg bank.

Output Drive Source Voltage (Vo) Pins

Many of the low voltage I/O standards supported by
Selectl/O devices require a different output drive source
voltage (Vcco)- As a result each device can often have to
support multiple output drive source voltages.

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

Output buffers within a given Vgco bank must share the
same output drive source voltage. Input buffers for LVTTL,
LVCMOS2, LVCMOS18, PCI33_3, and PCIl 66_3 use the
Vo voltage for Input V¢ voltage.

Transmission Line Effects

The delay of an electrical signal along a wire is dominated
by the rise and fall times when the signal travels a short dis-
tance. Transmission line delays vary with inductance and
capacitance, but a well-designed board can experience
delays of approximately 180 ps per inch.

Transmission line effects, or reflections, typically start at
1.5" for fast (1.5 ns) rise and fall times. Poor (or non-exis-
tent) termination or changes in the transmission line imped-
ance cause these reflections and can cause additional
delay in longer traces. As system speeds continue to
increase, the effect of 1/0 delays can become a limiting fac-

DRIVE=2 tor and therefore transmission line termination becomes
DRIVE=4 increasingly more important.
DRIVE=6 Termination Techniques
DRIVE=8 A variety of termination techniques reduce the impact of
DRIVE=12 (Default) transmission line effects.
DRIVE=16 The following are output termination techniques:
DRIVE=24
* None
e Series
e Parallel (Shunt)
e Series and Parallel (Series-Shunt)
Module 2 of 4 www.xilinx.com DS022-2 (v2.8) January 16, 2006

38

Production Product Specification


http://www.xilinx.com

Virtex™-E 1.8 V Field Programmable Gate Arrays

SXILINX®

LVDS

Depending on whether the device is transmitting an LVDS
signal or receiving an LVDS signal, there are two different
circuits used for LVDS termination. A sample circuit illustrat-
ing a valid termination technique for transmitting LVDS sig-
nals appears in Figure 54. A sample circuit illustrating a
valid termination for receiving LVDS signals appears in
Figure 55. Table 38 lists DC voltage specifications. Further
information on the specific termination resistor packs shown
can be found on Table 40.

1/4 of Bourns
Virtex-E Part Number
FPGA ; CAT16-LV4F12 ‘

25V to LVDS Receiver
DATA
Transmit

to LVDS Receiver

Voo = 2.5V
LvDS
Output

x133_19_122799

Figure 54: Transmitting LVDS Signal Circuit
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Figure 55: Receiving LVDS Signal Circuit
Table 38: LVDS Voltage Specifications

AAA

[s]}
<
IS
@)
b=

LVPECL

Depending on whether the device is transmitting or receiv-
ing an LVPECL signal, two different circuits are used for
LVPECL termination. A sample circuit illustrating a valid ter-
mination technique for transmitting LVPECL signals
appears in Figure 56. A sample circuit illustrating a valid ter-
mination for receiving LVPECL signals appears in
Figure 57. Table 39 lists DC voltage specifications. Further
information on the specific termination resistor packs shown
can be found on Table 40.

Table 39: LVPECL Voltage Specifications

Parameter Min Typ Max
Veeo 2.375 25 2.625
Viem@ 0.2 1.25 2.2
Vocm'" 1.125 1.25 1.375
Vipire (M 0.1 0.35 -
Vopiee (M 0.25 0.35 0.45
Vou™M 1.25 - -
Vo (M - - 1.25

Notes:

1. Measured with a 100 Q resistor across Q and Q.
2. Measured with a differential input voltage = +/— 350 mV.

Parameter Min Typ Max
Veeco 3.0 3.3 3.6
VREF - - -
V17 - - -
V4 1.49 - 2.72
Vi 0.86 - 2.125
Vou 1.8 - -
VoL - - 1.57
Notes:

1. For more detailed information, see DS022-3: Virtex-E 1.8V
FPGA DC and Switching Characteristics, Module 3, LVPECL
DC Specifications section.

1/4 of Bourns
Part Number

Virtex-E
FPGA _CAT16-PCaF12

Q s Z0=50Q |VPECL_OUT )
sav W o m— to LVPECL Receiver
DATA Rpiv
Transmit L R 187
s 20 =500
s m—" to LVPECL Receiver
100 T LvPECL_OUT

Figure 56: Transmitting LVPECL Signaklmrgi’:cuit
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Figure 57: Receiving LVPECL Signal Circuit
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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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I0B Output Switching Characteristics, Figure 1

Output delays terminating at a pad are specified for LVTTL with 12 mA drive and fast slew rate. For other standards, adjust
the delays with the values shown in IOB Output Switching Characteristics Standard Adjustments, page 10.

Speed Grade()

Description(2) Symbol Min -8 -7 -6 Units
Propagation Delays
O input to Pad Tioop 1.04 25 2.7 2.9 ns, max
O input to Pad via transparent latch TiooLp 1.24 2.9 3.1 3.4 ns, max
3-State Delays
T input to Pad high-impedance (Note 2) TioTHZ 0.73 1.5 1.7 1.9 ns, max
T input to valid data on Pad TioTon 1.13 2.7 2.9 3.1 ns, max
;tlgﬁlg\]t(?t:Z;i high-impedance via transparent Tiorruz 0.86 18 20 50 ns, max
T input to valid data on Pad via transparent latch TioTLPON 1.26 3.0 3.2 3.4 ns, max
GTS to Pad high impedance (Note 2) TaTs 1.94 4.1 4.6 4.9 ns, max
Sequential Delays
Clock CLK
Minimum Pulse Width, High Tch 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 Pad Tiockp 0.97 24 2.8 2.9 ns, max
g\llcc))(t:lg S)LK to Pad high-impedance (synchronous) Ti0cKHz 077 16 20 20 ns, max
Clock CLK to valid data on Pad (synchronous) TiockoN 1.17 2.8 3.2 3.4 ns, max
Setup and Hold Times before/after Clock CLK
O input Tioock’ Tiocko 0.43/0 0.9/0 1.0/0 1.1/0 ns, min
OCE input Tiooceck’ Tiockoce | 0.28/0 | 0.55/0.01 | 0.7 /0 07 1/0 ns, min
SR input (OFF) Tiosrcko! Tiockosr | 0.40/0 0.8/0 0.9/0 1.0/0 ns, min
3-State Setup Times, T input Tiotek! TiockT 0.26/0 0.51/0 0.6 /0 07 /0 ns, min
3-State Setup Times, TCE input Tiotceck’ Tiocktce | 0.30/0 06/0 0.7 /0 0.8 /0 ns, min
3-State Setup Times, SR input (TFF) Tiosrekt/ Tiocktsr | 0.38/0 0.8/0 09 /0 1.0 /0 ns, min
Set/Reset Delays
SR input to Pad (asynchronous) TiosRpP 1.30 3.1 3.3 3.5 ns, max
ESNFz)tigsz;t to Pad high-impedance (asynchronous) TiosmHz 1.08 50 24 57 ns, max
SR input to valid data on Pad (asynchronous) TiosroON 1.48 3.4 3.7 3.9 ns, max
GSR to Pad Tiogsra 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. 3-state turn-off delays should not be adjusted.

DS022-3 (v2.9.2) March 14, 2003 www.xilinx.com Module 3 of 4
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CLB Switching Characteristics

Delays originating at F/G inputs vary slightly according to the input used, see Figure 2. The values listed below are
worst-case. Precise values are provided by the timing analyzer.

Speed Grade(1)
Description Symbol Min -8 -7 -6 Units
Combinatorial Delays
4-input function: F/G inputs to X/Y outputs Tio 0.19 0.40 0.42 0.47 ns, max
5-input function: F/G inputs to F5 output TiEs 0.36 0.76 0.8 0.9 ns, max
5-input function: F/G inputs to X output TiEsx 0.35 0.74 0.8 0.9 ns, max
6-input function: F/G inputs to Y output via F6 MUX Tirey 0.35 0.74 0.9 1.0 ns, max
6-input function: F5IN input to Y output TEsiny 0.04 0.11 0.20 0.22 ns, max
Incremental delay routing through transparent latch to
XQ/YQ OUtpUtS TIFNCTL 0.27 0.63 0.7 0.8 ns, max
BY input to YB output Teyvs 0.19 0.38 0.46 0.51 ns, max
Sequential Delays
FF Clock CLK to XQ/YQ outputs Teko 0.34 0.78 0.9 1.0 ns, max
Latch Clock CLK to XQ/YQ outputs TekLo 0.40 0.77 0.9 1.0 ns, max
Setup and Hold Times before/after Clock CLK
4-input function: F/G Inputs Tiek/ | 039/0 | 09/0 10/0 11/0 | ns, min
Teki
S-input function: F/G inputs Tiksck/ | 0s5/0 | 1.3/0 1.4/0 15/0 | ns,min
TekiFs
G-input function: FSIN input Tesnck/ | 92770 | 06/0 0.8/0 0.8/0 | ns, min
TekrsIN
6-input function: F/G inputs via F6 MUX Tirsck/ 058/0 13/0 15/0 16/0 ns, min
TekiFs
BX/BY inputs TTD'CK/ 025/0 | 06/0 0.7/0 0.8/0 | ns, min
CKDI
CE input TTCECK/ 0.28/0 | 055/0 | 07/0 0.7/0 | ns, min
CKCE
SR/BY inputs (synchronous) TRok/ | 024/0 | 046/0 | 052/0 | 06/0 | ns min
G
Clock CLK
Minimum Pulse Width, High TeH 0.56 1.2 1.3 1.4 ns, min
Minimum Pulse Width, Low TeL 0.56 1.2 1.3 14 ns, min
Set/Reset
Minimum Pulse Width, SR/BY inputs Trpw 0.94 1.9 2.1 2.4 ns, min
Delay from SR/BY inputs to XQ/YQ outputs Tra 0.39 08 09 10 ns, max
(asynchronous)
Toggle Frequency (MHz) (for export control) Froa - 416 400 357 MHz
Notes:

1. A Zero “0” Hold Time listing indicates no hold time or a negative hold time. Negative values can not be guaranteed “best-case”, but
if a “0” is listed, there is no positive hold time.
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Virtex-E Pin-to-Pin Output Parameter Guidelines

All devices are 100% functionally tested. Listed below are representative values for typical pin locations and normal clock
loading. Values are expressed in nanoseconds unless otherwise noted.

Global Clock Input to Output Delay for LVTTL, 12 mA, Fast Slew Rate, with DLL

Speed Grade(2 3)

Description(1) Symbol Device Min -8 -7 -6 Units
LVTTL Global Clock Input to Output Delay using | T ckorpLL XCV50E 1.0 3.1 3.1 3.1 ns
Output Flip-flop, 12 mA, Fast Slew Rate, with
DLL. For data output with different standards, XCV100E 1.0 3.1 3.1 81 ns
adjust the delays with the values shown in IOB XCV200E 1.0 3.1 3.1 3.1 ns

Output Switching Characteristics Standard

Adjustments, page 10. XCV300E 1.0 3.1 3.1 3.1 ns

XCV400E 1.0 3.1 3.1 3.1 ns
XCV600E 1.0 3.1 3.1 3.1 ns
XCV1000E 1.0 3.1 3.1 3.1 ns
XCV1600E 1.0 3.1 3.1 3.1 ns
XCV2000E 1.0 3.1 3.1 3.1 ns
XCV2600E 1.0 3.1 3.1 3.1 ns
XCV3200E 1.0 3.1 3.1 3.1 ns

Notes:

1. Listed above are representative values where one global clock input drives one vertical clock line in each accessible column, and
where all accessible IOB and CLB flip-flops are clocked by the global clock net.

2. Output timing is measured at 50% V¢ threshold with 35 pF external capacitive load. For other I/O standards and different loads, see
Table 3 and Table 4.

3. DLL output jitter is already included in the timing calculation.

Module 3 of 4 www.xilinx.com DS022-3 (v2.9.2) March 14, 2003
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Low Voltage Differential Signals

The Virtex-E family incorporates low-voltage signalling
(LVDS and LVPECL). Two pins are utilized for these signals
to be connected to a Virtex-E device. These are known as
differential pin pairs. Each differential pin pair has a Positive
(P) and a Negative (N) pin. These pairs are labeled in the
following manner.

I0_L#[P/N]
where

L = LVDS or LVPECL pin
# = Pin Pair Number

P = Positive

N = Negative

I/O pins for differential signals can either be synchronous or
asynchronous, input or output. The pin pairs can be used for
synchronous input and output signals as well as asynchro-
nous input signals. However, only some of the low-voltage
pairs can be used for asynchronous output signals.

Differential signals require the pins of a pair to switch almost
simultaneously. If the signals driving the pins are from IOB
flip-flops, they are synchronous. If the signals driving the
pins are from internal logic, they are asynchronous. Table 2
defines the names and function of the different types of
low-voltage pin pairs in the Virtex-E family.

Virtex-E Package Pinouts

The Virtex-E family of FPGAs is available in 12 popular
packages, including chip-scale, plastic and high heat-dissi-
pation quad flat packs, and ball grid and fine-pitch ball grid
arrays. Family members have footprint compatibility across
devices provided in the same package. The pinout tables in

Table 2: LVDS Pin Pairs

Pin Name Description

I0_L#[P/N] Represents a general IO or a
synchronous input/output
differential signal. When used
as a differential signal, N
means Negative I/O and P

means Positive |/0.

Example: 10_L22N

IO_L#[P/N]_Y Represents a general IO or a
synchronous input/output
differential signal, or a
part-dependent asynchronous

output differential signal.

Example: I0_L22N_Y

IO_L#[P/N_YY Represents a general IO or a
synchronous input/output
differential signal, or an
asynchronous output

differential signal.

Example: O_L22N_YY

IO_LVDS_DLL_L#[P/N] | Represents a general 10 or a
synchronous input/output
differential signal, a differential
clock input signal, or a DLL
input. When used as a
differential clock input, this pin
is paired with the adjacent
GCK pin. The GCK pin is
always the positive input in the
differential clock input

Example:
IO_LVDS_DLL_L16N

configuration.

this section indicate function, pin, and bank information for
each package/device combination. Following each pinout
table is an additional table summarizing information specific
to differential pin pairs for all devices provided in that pack-
age.
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Table 8: HQ240 — XCV600E, XCV1000E

Table 8: HQ240 — XCV600E, XCV1000E

Pin # Pin Description Bank Pin # Pin Description Bank
P210 GCK2 1 P174 IO_L16P_Y 2
P209 IO_LVDS_DLL_L6P 1 P173 IO_L16N_Y 2
P208 IO_VREF 1 P172 GND NA
P207 VCCO 1 P171 IO_VREF_L17P_Y 2
P206 IO_L7N_Y 1 P170 IO_L17N_Y 2
P205 IO_VREF_L7P_Y 1 P169 IO_VREF 2
P204 GND NA P168 IO_VREF_L18P_Y 2
P203 IO_L8N_Y 1 P167 I0_D1_L18N_Y 2
P202 IO_L8P_Y 1 P166 GND NA
P2011 IO_VREF 1 P165 VCCO 2
P200 IO_LION_YY 1 P164 VCCINT NA
P199 IO_L9P_YY 1 P163 I0_D2_L19P_YY 2
P198 VCCINT NA P162 IO_L19N_YY 2
P197 VCCO 1 P1611 IO_VREF 2
P196 GND NA P160 I0_L20P_Y 2
P195 IO_L1ON_YY 1 P159 I0_L20N_Y 2
P194 IO_VREF_L10P_YY 1 P158 GND NA
P193 IO_VREF 1 P157 IO_VREF_L21P_Y 2
P192 IO_L1IN_YY 1 P156 I0_D3_L21N_Y 2
P191 IO_VREF_L11P_YY 1 P155 I0_L22P_Y 2
P190 GND NA P154 IO_VREF_L22N_Y 2
P189 IO_L12N_YY 1 P153 I0_L23P_YY 2
P188 I0O_L12P_YY 1 P152 IO_L23N_YY 2
P187 IO_VREF_L13N 1 P151 GND NA
P186 IO_L13P 1 P150 VCCO 2
P185 IO_WRITE_L14N_YY 1 P149 10 3
P184 IO_CS_L14P_YY 1 P148 VCCINT NA
P183 TDI NA P147 IO_VREF 3
P182 GND NA P146 VCCO 3
P181 TDO 2 P145 I0_D4_L24P_Y 3
P180 VCCO 1 P144 IO_VREF_L24N_Y 3
P179 CCLK 2 P143 GND NA
P178 I0_DOUT_BUSY_L15P_YY 2 P142 I0_L25P_Y 3
P177 [O_DIN_DO_L15N_YY 2 P141 I0_L25N_Y 3
P176 VCCO 2 P140! IO_VREF 3
P175 IO_VREF 2 P139 I0_L26P_YY 3
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Table 12: BG432 — XCV300E, XCV400E, XCV600E

Table 12: BG432 — XCV300E, XCV400E, XCV600E

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

3 10_L67P AH2
3 10 AA2 3 I0_L67N AG3
3 10 AC2 3 IO_D7_L68P_YY AG4
3 10 AE2 3 IO_INIT_L68N_YY AJ2
3 10 us 3 10 T2
3 10 W1
3 I0_L52P_Y U4 4 GCKO AL16
3 IO_VREF_L52N_Y u22 4 10 AH10
3 I0_L53P_Y U1 4 10 AJ11
3 I0_L53N_Y V3 4 10 AK7
3 I0_D4_L54P_YY V4 4 10 AL12
3 IO_VREF_L54N_YY V2 4 10 AL15
3 I0_L55P_Y W3 4 IO_L69P_YY AJ4
3 IO_L55N_Y W4 4 IO_LB6ON_YY AK3
3 I0_L56P_Y Y1 4 IO_L70P_Y AH5
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Table 20: FG676 — XCV400E, XCV600E Table 20: FG676 — XCV400E, XCV600E

Bank Pin Description Pin # Bank Pin Description Pin #
7 10 D2 7 IO_L174N_Y J5
7 10 D3 7 IO_VREF_L174P_Y H12
7 10 E1 7 IO_L175N_Y G2
7 10 G1 7 I0_L175P_Y J6
7 10 H2 7 IO_L176N_YY J7
7 10 J11 7 I0_L176P_YY F1
7 (o) L1 7 IO_L177N_YY H4
7 10 M11 7 IO_VREF_L177P_YY G4
7 10 N1 7 IO_L178N_Y F3
7 IO_L160N_YY N5 7 I0_L178P_Y H5
7 I0_L160P_YY N8 7 [O_L179N_Y E2
7 IO_L161N_YY N6 7 I0_L179P_Y H6
7 IO_L161P_YY N3 7 IO_L180N_Y G5
7 IO_L162N_Y N4 7 IO_VREF_L180P_Y F4
7 IO_VREF_L162P_Y M2 7 IO_L181N_Y H7
7 IO_L163N_Y N7 7 I0_L181P_Y G6
7 I0_L163P_Y M7 7 IO_L182N_YY E3
7 IO_L164N_YY M6 7 I0_L182P_YY E4
7 I0_L164P_YY M3
7 IO_L165N_YY M4 2 CCLK D24
7 IO_VREF_L165P_YY M5 3 DONE AB21
7 IO_L166N_Y L3 NA DXN AB7
7 I0_L166P_Y L7 NA DXP Y8
7 IO_L167N_Y L6 NA MO AD4
7 I0_L167P_Y K2 NA M1 W7
7 IO_L168N_Y L4 NA M2 AB6
7 I0_L168P_Y K1 NA PROGRAM AA22
7 IO_L169N_Y K3 NA TCK E6
7 I0_L169P_Y L5 NA TDI D22
7 IO_L170N_YY K5 2 TDO Cc23
7 I0_L170P_YY J3 NA T™MS F5
7 IO_L171N_YY K4
7 I0_L171P_YY J4 NA NC T25
7 I0_L172N_YY H3 NA NC T2
7 IO_VREF_L172P_YY K6 NA NC P2
7 I0_L173N_YY K7 NA NC N25
7 I0_L173P_YY G3 NA NC L25
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Table 20: FG676 — XCV400E, XCV600E

Table 20: FG676 — XCV400E, XCV600E

Bank Pin Description Pin # Bank Pin Description Pin #
NA GND P14 NA GND K10
NA GND P13 NA GND J25
NA GND P12 NA GND J2
NA GND P11 NA GND E5
NA GND P10 NA GND E22
NA GND N2 NA GND D4
NA GND N17 NA GND D23
NA GND N16 NA GND C3
NA GND N15 NA GND C24
NA GND N14 NA GND B9
NA GND N13 NA GND B25
NA GND N12 NA GND B2
NA GND N11 NA GND B18
NA GND N10 NA GND B14
NA GND M17 NA GND AF26
NA GND M16 NA GND AF1
NA GND M15 NA GND AE9
NA GND M14 NA GND AE25
NA GND M13 NA GND AE2
NA GND M12 NA GND AE18
NA GND M11 NA GND AE13
NA GND M10 NA GND AD3
NA GND L17 NA GND AD24
NA GND L16 NA GND AC4
NA GND L15 NA GND AC23
NA GND L14 NA GND AB5
NA GND L13 NA GND AB22
NA GND L12 NA GND A26
NA GND L11 NA GND A1l
NA GND L10 Notes: -

NA GND K17 ; \,\;,SE?;?ié%\;ﬁgr?Eﬁly in the XCV600E; otherwise, 1/0
NA GND K16 option only.

NA GND K15

NA GND K14

NA GND K13

NA GND K12

NA GND K11
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FG676 Differential Pin Pairs

Table 21: FG676 Differential Pin Pair Summary
XCV400E, XCV600E

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

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 k 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 A1 V -
device dependent. They can have asynchronous outputs if 19 0 Cci2 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 A12 1 VREF
cate which devices have pin pairs than can be asynchro- 21 1 F14 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 E14 NA )
a differential pair or differential clock. 23 1 Al4 D14 1 VREF
Table 21: FG676 Differential Pin Pair Summary 24 1 H14 C14 1 -
XCV400E, XCV600E o5 1 ci5 G14 N _
Ban | P N Other 26 | 1 | DI5 | E15 | A VREF
Pair k Pin Pin AO Functions
27 1 F15 C16 V -
Global Differential Clock
28 1 D16 G15 - -
3 0 E13 B13 NA | I0_DLL_L21N
29 1 A17 E16 \ -
1 C13 F14 NA | I0_DLL_L21P
30 1 E17 | C17 V -
1 5 AB13 | AF13 | NA | IO_DLL_L115N
31 1 D17 F16 1 -
0 4 AA14 | AC14 | NA | IO_DLL_L115P
32 1 C18 F17 V -
IOLVDS
, _ 33 1 G16 | A18 \/ VREF
Total Pairs: 183, Asynchronous Output Pairs: 97
34 1 G17 | C19 \ -
0 0 F7 C4 1 -
35 1 B19 D18 1 VREF
1 0 C5 G8 V -
36 1 E18 D19 1 -
2 0 E7 D6 V VREF
37 1 B20 F18 \/ -
3 0 F8 A4 NA -
38 1 c20 | G19 | W VREF
4 0 D7 B5 NA -
39 1 E19 G18 \ -
5 0 G9 E8 V VREF
40 1 D20 A21 \ -
6 0 F9 A5 J -
41 1 c21 F19 v VREF
7 0 C7 D8 1 -
42 1 E20 B22 l -
8 0 E9 B7 1 VREF
43 1 D21 A23 2 -
9 0 D9 A7 NA -
44 1 E21 Cc22 l CS
10 0 G10 B8 NA VREF
45 2 E23 F22 \ DIN, DO
11 0 F10 C9 V -
46 2 E24 F20 l -
12 0 E10 A8 1 -
47 2 G21 G22 2 -
13 0 D10 | G11 J -
48 2 F24 H20 1 VREF
14 0 F11 B10 \ -
49 2 E25 H21 1 -
15 0 E11 C10 NA -
50 2 Fe3 | G23 l -
16 0 D11 G12 J -
51 2 H23 J20 l VREF
17 0 F12 C11 J VREF
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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 22: FG680- XCV600E, XCV1000E, XCV1600E, XCV2000E Table 22: FG680 - XCV600E, XCV1000E, XCV1600E, XCV2000E

Bank Pin Description Pin # Bank Pin Description Pin #
4 IO_VREF_L132P_YY AV8 4 I0_L150P_Y AT18
4 I0_L132N_YY AU9 4 IO_L150N_Y AV17
4 I0_L133P_Y AWS 4 I0_L151P_YY AU18
4 IO_L133N_Y AT10 4 IO_L151N_YY AW17
4 IO_VREF_L134P_Y AvVg3 4 IO_VREF_L152P_YY AT19
4 IO_L134N_Y AU10 4 IO_L152N_YY AV18
4 I0_L135P_YY AW9 4 I0_L153P_Y AU19
4 IO_L135N_YY AT11 4 IO_L153N_Y AW18
4 IO_VREF_L136P_YY AV10 4 IO_VREF_L154P AU212
4 IO_L136N_YY AU11 4 I0_L154N AV19
4 I0_L137P_Y AW10 4 IO_LVDS_DLL_L155P AT21
4 IO_L137N_Y AU12
4 I0_L138P_Y AV11 5 GCK1 AU22
4 IO_L138N_Y AT13 5 10 AT34
4 IO_VREF_L139P_YY AW11 5 10 AW20
4 IO_L139N_YY AU13 5 IO_LVDS_DLL_L155N AT22
4 I0_L140P_YY AT14 5 IO_VREF_L156P_Y AV202
4 IO_L140N_YY AV12 5 IO_L156N_Y AR22
4 I0_L141P_Y AU14 5 I0_L157P_YY AvV23
4 IO_L141N_Y AW12 5 IO_VREF_L157N_YY AW21
4 I0_L142P_Y AT15 5 I0_L158P_YY AU23
4 IO_L142N_Y AV13 5 IO_L158N_YY AV21
4 10_L143P_YY AU15 5 I0_L159P_Y AT23
4 IO_L143N_YY AW13 5 IO_L159N_Y AW22
4 IO_VREF_L144P_YY Avial 5 I0_L160P_Y AR23
4 IO_L144N_YY AT16 5 IO_L160N_Y AV22
4 IO_L145P_Y AW14 5 I0_L161P_YY AvV24
4 IO_L145N_Y AU16 5 IO_VREF_L161N_YY AW23
4 IO_L146P_Y AV15 5 I0_L162P_YY AwW24
4 IO_L146N_Y AR17 5 I0_L162N_YY AU24
4 I0_L147P_YY AW15 5 I0_L163P_Y AW25
4 IO_L147N_YY AT17 5 IO_L163N_Y AT24
4 IO_VREF_L148P_YY AU17 5 I0_L164P_Y AV25
4 IO_L148N_YY AV16 5 IO_L164N_Y AU25
4 IO_L149P_Y AR18 5 I0_L165P_YY AW26
4 IO_L149N_Y AW16 5 IO_VREF_L165N_YY AT251
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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 I0_L275N_YY G3 NA VCCINT M20
7 I0_L275P_YY E1 NA VCCINT N13
7 I0_L276N_YY H6 NA VCCINT N14
7 I0_L276P_YY E2 NA VCCINT N15
7 10_L277N E4 NA VCCINT N16
7 IO_VREF_L277P K9 NA VCCINT N17
7 I0_L278N_YY J8 NA VCCINT N18
7 I0_L278P_YY F4 NA VCCINT P13
7 IO_L279N_Y D13 NA VCCINT P18
7 I0_L279P_Y H74 NA VCCINT R13
7 IO_L280ON_YY G6 NA VCCINT R18
7 IO_VREF_L280P_YY ca1 NA VCCINT T13
7 I0_L281N D2 NA VCCINT T18
7 I0_L281P F5 NA VCCINT u13
7 I0_L282N_YY D34 NA VCCINT u18
7 I0_L282P_YY K103 NA VCCINT V13

NA VCCINT Vi4
2 CCLK F26 NA VCCINT V15
DONE AJ28 NA VCCINT V16
NA DXN AJ3 NA VCCINT V17
NA DXP AH4 NA VCCINT V18
NA MO AF4 NA VCCINT W11
NA M1 AC7 NA VCCINT W12
NA M2 AK3 NA VCCINT W19
NA PROGRAM AG28 NA VCCINT W20
NA TCK B3 NA VCCINT Y11
NA TDI H22 NA VCCINT Y12
2 TDO D26 NA VCCINT Y19
NA TMS C1 NA VCCINT Y20
NA VCCINT L11 NA VCCO_0 B6
NA VCCINT L12 NA VCCO_0 M15
NA VCCINT L19 NA VCCO_0 M14
NA VCCINT L20 NA VCCO_0 L15
NA VCCINT M11 NA VCCO_0 L14
NA VCCINT M12 NA VCCO_0 H14
NA VCCINT M19 NA VCCO_0 M13
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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_L6P_YY H10° 0 I0_L23P_Y C12
0 IO_L7N_Y D7 0 I0_L24N_Y K15
0 IO_L7P_Y B5 0 I0_L24P_Y A12
0 I0_L8N_Y K12 0 I0_L25N_Y B12
0 IO_L8P_Y E8 0 I0_L25P_Y H14
0 I0_L9N B6* 0 IO_L26N_YY D12
0 I0_L9P F9° 0 I0_L26P_YY F13
0 IO_L1ON_YY G10 0 IO_VREF_L27N_YY A13
0 IO_L10P_YY Cc7 0 I0_L27P_YY B13
0 IO_VREF_L11N_YY D8 0 IO_L28N_YY J154
0 IO_L11P_YY B7 0 I0_L28P_YY G145
0 I0_L12N H114 0 I0_L29N_Y C13
0 I0_L12P (01:3 0 I0_L29P_Y F14
0 IO_L13N_Y E9 0 I0_L30N_Y H15
0 IO_L13P_Y B8 0 I0_L30P_Y D13
0 IO_VREF_L14N_Y K132 0 IO_L31N A144
0 I0_L14P_Y G11 0 IO_L31P K16°
0 IO_L15N A84 0 IO_L32N_YY E14
0 IO_L15P F10° 0 I0_L32P_YY B14
0 IO_L16N_YY C9 0 IO_VREF_L33N_YY G15
0 IO_L16P_YY H12 0 IO_L33P_YY D14
0 IO_VREF_L17N_YY D10 0 I0_L34N J164
0 IO_L17P_YY A9 0 I0_L34P D15°
0 IO_L18N_Y F11 0 IO_L35N_Y F15
0 IO_L18P_Y A10 0 I0_L35P_Y B15
0 IO_L19N_Y K14 0 I0_L36N_Y A15
0 IO_L19P_Y Cc10 0 I0_L36P_Y E15
0 IO_VREF_L20N_YY H13 0 I0_L37N G164
0 I0_L20P_YY G12 0 I0_L37P A16°
0 IO_L21N_YY Al 0 IO_L38N_YY F16
0 I0_L21P_YY B11 0 I0_L38P_YY J17
0 IO_L22N_Y E12 0 IO_VREF_L39N_YY C16
0 I0_L22P_Y D11 0 IO_L39P_YY B16
0 I0_L23N_Y G13 0 I0_L40N_Y H17
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Table 28: FG1156 — XCV1000E, XCV1600E, XCV2000E,

XCV2600E, XCV3200E

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

Bank Pin Description Pin # Bank Pin Description Pin #
1 I0_L66P_Y E24 1 I0_L83P_Y B30
1 IO_L67N_YY A26 1 I0_L84N B31
1 IO_VREF_L67P_YY C25 1 I0_L84P E29
1 IO_L68N_YY F24 1 IO_WRITE_L85N_YY A31
1 I0_L68P_YY B26 1 I0O_CS_L85P_YY D30
1 I0_L69N K235
1 IO_L69P F254 2 10 F313
1 IO_L70N_Y C26 2 10 J32
1 IO_VREF_L70P_Y H242 2 10 K273
1 IO_L71N_Y G24 2 10 K313
1 IO_L71P_Y A27 2 10 L283
1 I0_L72N B27° 2 10 L303
1 I0_L72P G254 2 10 M323
1 IO_L73N_YY E26 2 10 N26
1 IO_VREF_L73P_YY ca27 2 10 N2g3
1 IO_L74N_YY J24 2 10 P253
1 IO_L74P_YY B28 2 (e} U263
1 I0_L75N K245 2 10 u3o
1 IO_L75P H254 2 10 U323
1 IO_L76N_Y D27 2 10 u34
1 IO_L76P_Y F26 2 I0_D2 M30
1 IO_L77N_Y G26 2 I0_DOUT_BUSY_L86P_YY D32
1 IO_L77P_Y Cc28 2 IO_DIN_DO_L86N_YY J27
1 IO_L78N_YY E275 2 I0_L87P_Y E31
1 IO_L78P_YY J254 2 IO_L87N_Y F30
1 IO_L79N_YY A30 2 I0_L88P_Y G29
1 IO_VREF_L79P_YY H26 2 I0_L88N_Y F32
1 IO_L8ON_YY G27 2 IO_VREF_L89P_Y E32
1 IO_L80OP_YY B29 2 I0_L89N_Y G30
1 IO_L81N_Y F27 2 10_L90P M25
1 IO_L81P_Y C29 2 IO_L9ON G31
1 IO_L82N_Y E28 2 I0_L91P_Y L26
1 IO_VREF_L82P_Y F28 2 IO_L91N_Y D33
1 IO_L83N_Y L25 2 IO_VREF_L92P_Y D34
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SXILINX®

Virtex™-E 1.8 V Field Programmable Gate Arrays

Table 28: FG1156 — XCV1000E, XCV1600E, XCV2000E,

XCV2600E, XCV3200E

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

Bank Pin Description Pin # Bank Pin Description Pin #
NA GND AP2 NA GND E5
NA GND AN3 NA GND C15
NA GND AM20 NA GND B32
NA GND AK30 NA GND A33
NA GND AG8 NA GND AP7
NA GND AC29 NA GND AN33
NA GND Y3 NA GND AM32
NA GND Y32 NA GND AJ12
NA GND W21 NA GND AG19
NA GND Va1 NA GND AA15
NA GND T8 NA GND Y15
NA GND T27 NA GND W14
NA GND R21 NA GND Vi4
NA GND P21 NA GND uis
NA GND H19 NA GND T15
NA GND F29 NA GND R14
NA GND C11 NA GND P14
NA GND B3 NA GND M29
NA GND A32 NA GND G1
NA GND AP3 NA GND E18
NA GND AN32 NA GND C20
NA GND AM24 NA GND B33
NA GND AJ6 NA GND A34
NA GND AG16 NA GND AP28
NA GND AA14 NA GND AN34
NA GND Y14 NA GND AM33
NA GND W8 NA GND AJ23
NA GND w27 NA GND AG27
NA GND ui4 NA GND AA16
NA GND T14 NA GND Y16
NA GND R3 NA GND W15
NA GND R32 NA GND V15
NA GND M6 NA GND ui6
NA GND H27 NA GND T16
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