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Virtex™-E 1.8 V Field Programmable Gate Arrays

Dedicated Routing

Some classes of signal require dedicated routing resources to
maximize performance. In the Virtex-E architecture, dedi-
cated routing resources are provided for two classes of signal.

e Horizontal routing resources are provided for on-chip
3-state buses. Four partitionable bus lines are provided
per CLB row, permitting multiple buses within a row, as
shown in Figure 8.

* Two dedicated nets per CLB propagate carry signals
vertically to the adjacent CLB.Global Clock Distribution
Network

e DLL Location

Clock Routing

Clock Routing resources distribute clocks and other signals
with very high fanout throughout the device. Virtex-E
devices include two tiers of clock routing resources referred
to as global and local clock routing resources.

e The global routing resources are four dedicated global
nets with dedicated input pins that are designed to
distribute high-fanout clock signals with minimal skew.
Each global clock net can drive all CLB, 0B, and block
RAM clock pins. The global nets can be driven only by
global buffers. There are four global buffers, one for
each global net.

e The local clock routing resources consist of 24
backbone lines, 12 across the top of the chip and 12
across bottom. From these lines, up to 12 unique
signals per column can be distributed via the 12
longlines in the column. These local resources are
more flexible than the global resources since they are
not restricted to routing only to clock pins.
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Figure 8: BUFT Connections to Dedicated Horizontal Bus Lines

Global Clock Distribution

Virtex-E provides high-speed, low-skew clock distribution
through the global routing resources described above. A
typical clock distribution net is shown in Figure 9.
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Figure 9: Global Clock Distribution Network

Four global buffers are provided, two at the top center of the
device and two at the bottom center. These drive the four
global nets that in turn drive any clock pin.

Four dedicated clock pads are provided, one adjacent to
each of the global buffers. The input to the global buffer is
selected either from these pads or from signals in the gen-
eral purpose routing.

Digital Delay-Locked Loops

There are eight DLLs (Delay-Locked Loops) per device,
with four located at the top and four at the bottom,
Figure 10. The DLLs can be used to eliminate skew
between the clock input pad and the internal clock input pins
throughout the device. Each DLL can drive two global clock
networks.The DLL monitors the input clock and the distrib-
uted clock, and automatically adjusts a clock delay element.
Additional delay is introduced such that clock edges arrive
at internal flip-flops synchronized with clock edges arriving
at the input.

In addition to eliminating clock-distribution delay, the DLL
provides advanced control of multiple clock domains. The
DLL provides four quadrature phases of the source clock,
and can double the clock or divide the clock by 1.5, 2, 2.5, 3,
4,5,8, or 16.
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3. Atthe rising edge of CCLK: If BUSY is Low, the data is
accepted on this clock. If BUSY is High (from a previous
write), the data is not accepted. Acceptance instead

Table 11: SelectMAP Write Timing Characteristics

occurs on the first clock after BUSY goes Low, and the
data must be held until this has happened.

Repeat steps 2 and 3 until all the data has been sent.
5. De-assert CS and WRITE.

&

Description Symbol Units
Dy.7 Setup/Hold 1/2 Tsmpcc/Tsmeep 5.0/1.7 ns, min
CS Setup/Hold 3/4 Tsmesce/Tsmeces 7.0/1.7 ns, min
COLK WRITE Setup/Hold 5/6 Tsmcew/Tsmwec 7.0/1.7 ns, min
BUSY Propagation Delay 7 TsMmcKBY 12.0 ns, max
Maximum Frequency Fce 66 MHz, max
Maximum Frequency with no handshake FcenH 50 MHz, max

|

e

|
T |
CSs < @ >
| | |
| | |
WRITE : ! : —>'| ®
1 | 1 |
1 | 1 |
1 —>» @ <— I |
| | | |
DATA[0:7] : | : :
T I T T
1 | 1 |
—>1 (7) |<— I I I
| i |
BUSY ! ! ! \ !
| | | |
1 | 1 |
1 | 1 |
No Write Write No Write Write
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Figure 17: Write Operations

A flowchart for the write operation is shown in Figure 18.
Note that if CCLK is slower than fooyn, the FPGA never
asserts BUSY, In this case, the above handshake is unnec-
essary, and data can simply be entered into the FPGA every
CCLK cycle.

Abort

During a given assertion of CS, the user cannot switch from
a write to a read, or vice-versa. This action causes the cur-

rent packet command to be aborted. The device remains
BUSY until the aborted operation has completed. Following
an abort, data is assumed to be unaligned to word bound-
aries, and the FPGA requires a new synchronization word
prior to accepting any new packets.

To initiate an abort during a write operation, de-assert
WRITE. At the rising edge of CCLK, an abort is initiated, as
shown in Figure 19.
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Figure 34: Timing Diagram for a True Dual-port Read/Write Block SelectRAM+ Memory

At the third rising edge of CLKA, the Tgccg parameter is
violated with two writes to memory location 0xOF. The DOA
and DOB buses reflect the contents of the DIA and DIB
buses, but the stored value at OxOF is invalid.

At the fourth rising edge of CLKA, a read operation is per-
formed at memory location 0xOF and invalid data is present
on the DOA bus. Port B also executes a read operation to
memory location OxOF and also reads invalid data.

At the fifth rising edge of CLKA a read operation is per-
formed that does not violate the Tgccg parameter to the
previous write of Ox7E by Port B. THe DOA bus reflects the
recently written value by Port B.

Initialization

The block SelectRAM+ memory can initialize during the
device configuration sequence. The 16 initialization properties
of 64 hex values each (a total of 4096 bits) set the initialization
of each RAM. These properties appear in Table 17. Any initial-
ization properties not explicitly set configure as zeros. Partial
initialization strings pad with zeros. Initialization strings
greater than 64 hex values generate an error. The RAMs can
be simulated with the initialization values using generics in
VHDL simulators and parameters in Verilog simulators.

Initialization in VHDL and Synopsys

The block SelectRAM+ structures can be initialized in VHDL
for both simulation and synthesis for inclusion in the EDIF
output file. The simulation of the VHDL code uses a generic
to pass the initialization. Synopsys FPGA compiler does not

presently support generics. The initialization values instead
attach as attributes to the RAM by a built-in Synopsys
dc_script. The translate_off statement stops synthesis
translation of the generic statements. The following code
illustrates a module that employs these techniques.

Table 17: RAM Initialization Properties

Property Memory Cells
INIT_0O0 255100
INIT_O1 511 to 256
INIT_02 767 to 512
INIT_03 1023 to 768
INIT_04 1279 to 1024
INIT_05 1535 to 1280
INIT_06 1791 to 2047
INIT_07 2047 to 1792
INIT_08 2303 to 2048
INIT_09 2559 to 2304
INIT_Oa 2815 to 2560
INIT_Ob 3071 to 2816
INIT_Oc 3327 to 3072
INIT_Od 3583 to 3328
INIT_Oe 3839 to 3584
INIT_Of 4095 to 3840
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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)
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Application Examples

Creating a design with the Selectl/O features requires the
instantiation of the desired library symbol within the design
code. At the board level, designers need to know the termi-
nation techniques required for each I/O standard.

This section describes some common application examples
illustrating the termination techniques recommended by
each of the standards supported by the Selectl/O features.

Termination Examples

Circuit examples involving typical termination techniques for
each of the Selectl/O standards follow. For a full range of
accepted values for the DC voltage specifications for each
standard, refer to the table associated with each figure.

The resistors used in each termination technique example
and the transmission lines depicted represent board level

GTL+

A sample circuit illustrating a valid termination technique for
GTL+ appears in Figure 45. DC voltage specifications
appear in Table 24.

GTL+
Vir=1.5V Vyr=1.5V

x133_09_012400

Figure 45: Terminated GTL+

Table 24: GTL+ Voltage Specifications

components and are not meant to represent components Parameter Min Typ Max
on the device. v
CCO - - -
GTL Vigr = N x Vop! 0.88 1.0 1.12
A sample circuit illustrating a valid termination technique for
GTL is shown in Figure 44. V1T 1.35 1.5 1.65
V|H =VREF+0'1 0.98 1.1 -
GTL V| =VRegg — 0.1 - 0.9 1.02
Vir=12V V=12V Von - - -
500 VoL 0.3 0.45 0.6
Veco = NA lon at Vou (MA) - - -
n loLat VoL (mA) at 0.6V 36 - -
se- e loLat VoL (mA) at 0.3V - - 48
Figure 44: Terminated GTL oat VoL (mA)
Notes:
Table 23 lists DC voltage specifications. 1. N must be greater than or equal to 0.653 and less than or
equal to 0.68.
Table 23: GTL Voltage Specifications
Parameter Min Typ Max
Veeo - N/A -
VREF =N x VTT1 0.74 0.8 0.86
Vi1 1.14 1.2 1.26
V|H = VREF + 0.05 0.79 0.85 -
VL= VRer —0.05 - 0.75 0.81
Von - - -
VoL - 0.2 0.4
lor at Vor(mA) - - -
loLat VoL(mA) at 0.4V 32 - -
loLat VoL(mA) at 0.2V - - 40
Notes:
1. N must be greater than or equal to 0.653 and less than or
equal to 0.68.
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Figure 2: Detailed View of Virtex-E Slice
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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
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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 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 12: BG432 — XCV300E, XCV400E, XCV600E

Table 12: BG432 — XCV300E, XCV400E, XCV600E

Bank Pin Description Pin # Bank Pin Description Pin #
4 IO_L70N_Y AK4 5 10 AJ23
4 IO_L71P_YY AJ5 5 10 AJ24
4 IO_L71N_YY AH6 5 IO_LVDS_DLL_L86N AL17
4 IO_VREF_L72P_YY AL4 5 IO_L87P_Y AK17
4 I0_L72N_YY AK5 5 IO_VREF_L87N_Y AJ172
4 IO_L73P_Y AJ6 5 IO_L88P_Y AH17
4 IO_L73N_Y AH7 5 IO_L88N_Y AK18
4 I0_L74P_YY AL5 5 IO_L89P_YY AL19
4 I0_L74N_YY AK6 5 IO_VREF_L8IN_YY AJ18
4 IO_VREF_L75P_YY AJ7 5 IO_L90P_YY AH18
4 IO_L75N_YY AL6 5 IO_L9ON_YY AL20
4 I0_L76P_Y AH9 5 IO_L91P_YY AK20
4 IO_L76N_Y AJ8 5 IO_L91N_YY AH19
4 IO_VREF_L77P_Y AK8! 5 I0_L92P_YY AJ20
4 IO_L77N_Y AJ9 5 IO_L92N_YY AK21
4 IO_VREF_L78P_YY AL8 5 IO_L93P_YY AJ21
4 IO_L78N_YY AK9 5 IO_L93N_YY AL22
4 IO_L79P_YY AK10 5 I0_L94P_YY AJ22
4 IO_L79N_YY AL10 5 IO_VREF_L94N_YY AK23
4 I0_L8OP_YY AH12 5 IO_L95P_Y AH22
4 IO_L8ON_YY AK11 5 IO_VREF_L95N_Y AL241
4 I0_L81P_YY AJ12 5 I0_L96P_Y AK24
4 IO_L81N_YY AK12 5 I0_L96N_Y AH23
4 I0_L82P_YY AH13 5 IO_L97P_YY AK25
4 IO_L82N_YY AJ13 5 IO_VREF_L97N_YY AJ25
4 IO_VREF_L83P_YY AL13 5 IO_L98P_YY AL26
4 IO_L83N_YY AK14 5 IO_L98N_YY AK26
4 I0_L84P_Y AH14 5 IO_L99P_Y AH25
4 IO_L84N_Y AJ14 5 IO_L99N_Y AL27
4 IO_VREF_L85P_Y AK152 5 I0_L100P_YY AJ26
4 IO_L85N_Y AJ15 5 IO_VREF_L100N_YY AK27
4 IO_LVDS_DLL_L86P AH15 5 I0_L101P_YY AH26

5 IO_L101N_YY AL28
GCK1 AK16 5 I0_L102P_Y AJ27
10 AH20 5 IO_L102N_Y AK28
5 10 AJ19
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Table 14: BG560 — XCV400E, XCV600E, XCV1000E,
XCV1600E, XCV2000E

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

Bank Pin Description Pin# See Note Bank Pin Description Pin# See Note
1 I0_L43N_Y C5 2 IO_L58P_Y M5
1 IO_VREF_L43P_Y E7 3 2 IO_L58N_Y L3
1 IO_WRITE_L44N_YY D6 2 IO_L59P_Y L1
1 IO_CS_L44P_YY A2 2 IO_L59N_Y M4
2 IO_VREF_L60P_Y N5 3
2 10 D3 2 IO_LBON_Y M2
2 10 F3 2 IO_L61P_Y N4
2 10 G1 2 IO_L61N_Y N3
2 10 J2 2 IO_L62P_Y N2
2 IO_DOUT_BUSY_L45P_YY D4 2 IO_L62N_Y P5
2 IO_DIN_DO_L45N_YY E4 2 IO_VREF_L63P_YY P4
2 IO_L46P_Y F5 2 IO_D3_LB63N_YY P3
2 IO_VREF_L46N_Y B3 3 2 IO_L64P_Y P2
2 IO_L47P_Y F4 2 IO_L64N_Y R5
2 IO_L47N_Y C1 2 IO_L65P_Y R4
2 IO_VREF_L48P_Y G5 2 IO_LB5N_Y R3
2 I0_L48N_Y E3 2 IO_VREF_L66P_Y R1
2 IO_L49P_Y D2 2 IO_L66N_Y T4
2 IO_L49N_Y G4 2 IO_L67P_Y T5
2 IO_L50P_Y H5 2 IO_VREF_L67N_Y T3 2
2 IO_L50N_Y E2 2 IO_L68P_YY T2
2 IO_VREF_L51P_YY H4 2 IO_LB8N_YY UK
2 IO_L51IN_YY G3
2 IO_L52P_Y J5 3 10 AE3
2 IO_VREF_L52N_Y F1 1 3 10 AF3
2 IO_L53P_Y J4 3 0] AH3
2 IO_L53N_Y H3 3 10 AK3
2 IO_VREF_L54P_Y K5 4 3 IO_VREF_L69P_Y U1 2
2 I0_L54N_Y H2 3 IO_LBIN_Y u2
2 IO_L55P_Y J3 3 IO_L70P_Y V2
2 IO_L55N_Y K4 3 IO_VREF_L70N_Y V4
2 IO_VREF_L56P_YY L5 3 IO_L71P_Y V5
2 I0_D1_L56N_YY K3 3 IO_L71N_Y V3
2 I0_D2_L57P_YY L4 3 IO_L72P_Y WA
2 IO_L57N_YY K2 3 IO_L72N_Y W3
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Table 14: BG560 — XCV400E, XCV600E, XCV1000E,
XCV1600E, XCV2000E

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

Bank Pin Description Pin# See Note Bank Pin Description Pin# See Note

NA GND A29 NA GND AL32

NA GND A32 NA GND AM3

NA GND A33 NA GND AM7

NA GND B1 NA GND AM11

NA GND B6 NA GND AM19

NA GND B9 NA GND AM25

NA GND B15 NA GND AM28

NA GND B23 NA GND AM33

NA GND B27 NA GND AN1

NA GND B31 NA GND AN2

NA GND Cc2 NA GND AN5

NA GND E1 NA GND AN10

NA GND F32 NA GND AN14

NA GND G2 NA GND AN16

NA GND G33 NA GND AN20

NA GND J32 NA GND AN22

NA GND K1 NA GND AN27

NA GND L2 NA GND AN33

NA GND M33 Notes:

NA GND P1 1. ggtlizgnogr|11(3/). option only in the XCV2000E; otherwise, 1/0

NA GND P33 2. VRer or /O option only in the XCV1600E & 2000E;
otherwise, I/0 option only.

NA GND R32 3. VRgr or I/O option only in the XCV1000E, 1600E, & 2000E;
otherwise, I/O option only.

NA GND m 4. Vg or I/O option only in the XCV600E, 1000E, 1600E, &

NA GND V33 2000E; otherwise, 1/0 option only.

NA GND W2

NA GND Y1

NA GND Y33

NA GND AB1

NA GND AC32

NA GND AD33

NA GND AE2

NA GND AG1

NA GND AG32

NA GND AH2

NA GND AJ33
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Table 15: BG560 Differential Pin Pair Summary
XCV400E, XCV600E, XCV1000E, XCV1600E, XCV2000E

FG256 Fine-Pitch Ball Grid Array Packages

XCV50E, XCV100E, XCV200E, and XCV300E devices in

P N Other FG256 fine-pitch Ball Grid Array packages have footprint
Pair | Bank Pin Pin AO Functions compatibility. Pins labeled I0_VREF can be used as either
in all parts unless device-dependent as indicated in the foot-
171 7 J33 M29 \/ - notes. If the pin is not used as Vg it can be used as gen-
eral 1/0. Immediately following Table 16, see Table 17 for
172 ’ K31 L30 v VREF Differential Pair information.
173 7 H33 L29 4 -
Table 16: FG256 Package — XCV50E, XCV100E,
174 7 H32 J31 18 VREF XCV200E, XCV300E
175 7 H31 K29 14 - Bank Pin Description Pin #
176 | 7 G32 | J30 | 20 VREF 0 GCK3 B8
177 | 7 | G31 | J29 | VREF 0 10 B3
178 7 E32 | E33 | 15 - 0 10 E7
0 10 D8
179 7 F31 H29 14 -
0 IO_LON_Y C5
180 7 E31 D32 15 VREF
0 IO_VREF_LOP_Y A32
181 7 C33 G29 14 - 0 10_LAN_YY D5
182 7 D31 F30 14 VREF 0 I0_L1P_YY E6
Notes: 0 IO_VREF_L2N_YY B4
1. AO in the XCV1600E.
2. AO in the XCV2000E. 0 I0_L2P_YY A4
3. AOin the XCV1600E, 2000E. 0 I0_L3N_Y D6
4. AO !n the XCV1000E, 1600E. 0 IO L3P Y B5
5. AO in the XCV1000E, 2000E.
6. AOin the XCV1000E. 0 IO_VREF_L4N_YY ce1
7. AO in the XCV1000E, 1600E, 2000E. 0 IO_L4P_YY A5
8. AO in the XCV600E, 1600E. o B6
9. AO in the XCV400E, 600E, 1600E. 0 IO_L5N_YY
10. AO in the XCV400E, 600E, 1000E, 2000E. 0 I0_L5P_YY C7
11. AO in the XCV400E, 600E, 1000E. 0 IO_L6N_Y D7
12. AO in the XCV400E, 1000E, 2000E.
13. AO in the XCV400E, 600E, 1000E, 1600E. 0 IO_L6P_Y C8
14. AO in the XCV400E, 1000E, 1600E. 0 IO_VREF_L7N_Y B7
15. AO in the XCV600E, 1000E, 2000E.
16. AO in the XCV600E, 2000E. 0 I0_L7P_Y AG
17. AO in the XCV400E, 600E, 1600E, 2000E. 0 I0_LVDS_DLL_L8N A7
18. AO in the XCV600E, 1000E, 1600E, 2000E.
19. AO in the XCV400E, 600E, 2000E.
20. AO in the XCV400E, 1000E. 1 GCK2 co
1 10 B10
1 I0O_LVDS_DLL_L8P A8
1 IO_L9N_Y D9
1 I0O_L9P_Y A9
1 IO_L10N_Y E10
1 IO_VREF_L10P_Y B9
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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 #
3 I0_L97N AA2 3 IO_VREF_L115N_YY AL4
3 I0_L98P_YY AC5 3 I0_L116P_Y AM3
3 I0_L98N_YY AB1 3 IO_L116N_Y AN1
3 IO_D4_L99P_YY AD3 3 IO_L117P AM4
3 IO_VREF_L99N_YY AC1 3 IO_L117N AP1
3 IO_L100P_Y AD1 3 I0_L118P_YY AN2
3 IO_L100N_Y AD4 3 IO_L118N_YY AP2
3 I0_L101P AD2 3 I0_L119P_Y AN3
3 IO_L101N AE3 3 IO_VREF_L119N_Y AR1
3 I0_L102P_YY AE1 3 I0_L120P AN4
3 IO_L102N_YY AE4 3 IO_L120N AT1
3 IO_L103P_Y AE2 3 I0_L121P AR2
3 IO_VREF_L103N_Y AF31 3 IO_VREF_L121N AP41
3 I0_L104P AF4 3 I0_L122P_Y AT2
3 I0_L104N AF1 3 IO_L122N_Y AR3
3 IO_L105P AG3 3 I0_D7_L123P_YY AR4
3 IO_L105N AF2 3 IO_INIT_L123N_YY AU2
3 IO_L106P_Y AG4
3 IO_L106N_Y AG1 4 GCKO AW19
3 I0_L107P_YY AH3 4 10 AV3
3 IO_D5_L107N_YY AG2 4 10_L124P_YY AU4
3 I0_D6_L108P_YY AHA1 4 I0_L124N_YY AV5
3 IO_VREF_L108N_YY AJ2 4 I0_L125P_Y AT6
3 I0_L109P AH2 4 IO_L125N_Y AV4
3 IO_L109N AJ3 4 IO_VREF_L126P_Y AU6!
3 I0_L110P_YY AJ1 4 IO_L126N_Y AW4
3 IO_L110N_YY AJ4 4 I0_L127P_YY AT7
3 IO_L111P_YY AK1 4 I0_L127N_YY AW5
3 IO_VREF_L111N_YY AK3 4 IO_VREF_L128P_YY AU7
3 IO_L112P AK2 4 I0_L128N_YY AV6
3 IO_L112N AK4 4 I0_L129P_Y AT8
3 I0_L113P AL1 4 IO_L129N_Y AW6
3 IO_VREF_L113N AL23 4 I0_L130P_Y AU8
3 I0_L114P_YY AM1 4 IO_L130N_Y AV7
3 [O_L114N_YY AL3 4 I0_L131P_YY AT9
3 I0_L115P_YY AM2 4 IO_L131N_YY AW?7
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FG680 Differential Pin Pairs

Table 23: FG680 Differential Pin Pair Summary

XCV600E, XCV1000E, XCV1600E, XCV2000E

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

vide other functions when not used as a differential pair. A \ P N Other
in the AO column indicates that the pin pair can be used as Pair | Bank | Pin Pin | AO Functions
an asynchronous output for all devices provided in this
package. Pairs with a note number in the AO column are 18 0 C26 D26 V }
device dependent. They can have asynchronous outputs if 19 0 D25 A26 N VREF
the pin pair are in the same CLB row and column in the
device. Numbers in this column refer to footnotes that indi- 20 0 C25 B25 3 }
cate which devices have pin pairs than can be asynchro- 21 0 D24 A25 3 -
nous outputs. The Other Functions column indicates
alternative function(s) not available when the pair is used as 22 0 B23 A24 V )
a differential pair or differential clock. 23 0 A23 C24 N VREF
Table 23: FG680 Differential Pin Pair Summary 24 0 B22 B24 5 -
XCV600E, XCV1000E, XCV1600E, XCV2000E 5 0 ADD Eo3 5 _
P N Other 26 | o0 | B21 | D23 | W i
Pair | Bank Pin Pin | AO Functions
27 0 A21 | C23 | VREF
GCLK LVDS
28 0 B20 E22 2 -
3 0 A20 C22 | NA | IO_DLL_L29N
29 1 A19 C22 | NA | I0_LVDS_DLL
1 D21 A19 | NA IO_DLL_L29P
30 1 B19 C21 2 VREF
1 5 AU22 | AT22 | NA | IO_DLL_L155N
31 1 A18 C19 2 -
0 4 AW19 | AT21 | NA | IO_DLL_L155P
32 1 B18 | D19 | VREF
10 LVDS
_ _ 33 1 A17 | c18 | -
Total Pairs: 247, Asynchronous Output Pairs: 111
34 1 B17 D18 5 -
0 0 A36 C35 5 -
35 1 A16 E18 5 -
1 0 B35 D34 5 VREF
36 1 D17 | C17 | W VREF
2 0 A35 | C34 | -
37 1 E17 | B16 | -
3 0 B34 | D33 | VREF
38 1 C16 A15 3 -
4 0 A34 C33 3 -
39 1 D16 B15 3 -
5 0 B33 D32 3 -
40 1 B14 Al14 \ VREF
6 0 D31 | C32 | -
41 1 A13 | Ci15 | -
7 0 C31 | A33 | VREF
42 1 B13 D15 5 -
8 0 B31 B32 5 -
43 1 A12 C14 5 -
9 0 D30 A32 5 VREF
44 1 C13 | D14 | -
10 0 C30 | A31 | -
45 1 D13 | B12 | VREF
11 0 D29 | B30 | VREF
46 1 C12 A1l 2 -
12 0 C29 A30 2 -
47 1 C11 B11 2 -
13 0 B29 A29 2 -
48 1 D11 A10 \ VREF
14 0 A28 | B28 | VREF
49 1 Cc10 | B10 | -
15 0 B27 | C28 | -
50 1 D10 A9 5 VREF
16 0 A27 D27 5 -
51 1 C9 B9 5 -
17 0 B26 c27 5 -
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Table 24: FG860 — XCV1000E, XCV1600E, XCV2000E

Table 24: FG860 — XCV1000E, XCV1600E, XCV2000E

Bank Pin Description Pin # Bank Pin Description Pin #
1 IO_L57N_Y D9 2 10 Y3
1 IO_VREF_L57P_Y A122 2 10 AA3
1 IO_L58N_Y E9 2 I0_DOUT_BUSY_L70P_YY F5
1 IO_L58P_Y C12 2 IO_DIN_DO_L70N_YY D2
1 IO_L59N_YY B12 2 IO_L71P_Y E4
1 IO_VREF_L59P_YY D8 2 IO_L71N_Y E2
1 IO_L60ON_YY A1 2 IO_L72P_Y D3
1 I0_L60P_YY E8 2 IO_L72N_Y F2
1 IO_L61N_Y Cc7 2 IO_VREF_L73P_Y E1
1 IO_L61P_Y A10 2 IO_L73N_Y F4
1 IO_L62N_Y Cé6 2 I0_L74P G2
1 IO_L62P_Y B10 2 I0_L74N E3
1 IO_LB63N_YY A9 2 IO_L75P_Y F1
1 IO_VREF_L63P_YY B9 2 IO_L75N_Y G5
1 IO_L64N_YY A8 2 IO_VREF_L76P_Y G1
1 I0_L64P_YY E7 2 IO_L76N_Y F3
1 IO_L65N_Y B8 2 IO_L77P_YY G4
1 IO_L65P_Y C5 2 IO_L77N_YY H1
1 I0_L66N_Y A7 2 IO_L78P_Y J2
1 IO_VREF_L66P_Y A6 2 IO_L78N_Y G3
1 IO_L67N_Y B7 2 IO_L79P_Y H5
1 IO_L67P_Y D6 2 IO_L79N_Y K2
1 IO_L68N_Y A5 2 IO_VREF_L80P_YY H4
1 IO_L68P_Y c4 2 IO_L8ON_YY K1
1 IO_WRITE_L69N_YY B6 2 IO_L81P_YY L2
1 IO_CS_L69P_YY E6 2 IO_L81N_YY L3

2 IO_VREF_L82P_Y L12

2 10 H2 2 IO_L82N_Y J5

2 10 H3 2 IO_L83P_Y J4

2 10 J1 2 IO_L83N_Y M3

2 10 K5 2 IO_VREF_L84P_YY J3

2 10 M2 2 IO_L84N_YY M1

2 10 N1 2 IO_L85P_YY N2

2 10 R5 2 IO_L85N_YY K4

2 10 U1 2 IO_L86P_Y N3

2 10 U4 2 IO_L86N_Y K3

2 10 W3 2 IO_VREF_L87P_YY L5
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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 #
4 I0_L212N_YY AP18 5 I0_L222P_Y AN15
4 I0_L213P_Y AF18 5 I0_L222N_Y AF16
4 IO_L213N_Y AP17 5 I0_L223P_Y AP145
4 IO_VREF_L214P_Y AJ181 5 IO_L223N_Y AE164
4 I0_L214N_Y AL18 5 10_L224P_YY AK15
4 IO_LVDS_DLL_L215P AM18 5 IO_VREF_L224N_YY AJ15

5 I0_L225P_YY AH15
5 GCKA1 AL19 5 IO_L225N_YY AN14
5 10 AF173 5 10_L226P AK145
5 10 AG123 5 10_L226N AG154
5 10 AH12 5 I0_L227P_Y AM13
5 10 AJ108 5 I0_L227N_Y AF15
5 10 AJ113 5 I0_L228P_Y AG14
5 10 AK73 5 I0_L228N_Y AP13
5 10 AK133 5 I0_L229P_YY AE145
5 10 AL133 5 IO_L229N_YY AE15%4
5 10 AM43 5 I0_L230P_YY AN13
5 10 AN9 5 IO_VREF_L230N_YY AG13
5 10 AN103 5 I0_L231P_YY AH14
5 10 AN16 5 IO_L231N_YY AP12
5 10 AN173 5 I0_L232P_Y AJ14
5 I0_LVDS_DLL_L215N AL17 5 I0_L232N_Y AL14
5 I0_L216P_Y AH17 5 I0_L233P_Y AF13
5 IO_VREF_L216N_Y AM171 5 IO_L233N_Y AN12
5 I0_L217P_Y AJ17 5 I0_L234P_Y AF14
5 I0_L217N_Y AG17 5 IO_L234N_Y AP11
5 I0_L218P_YY AP16 5 I0_L235P_Y AN11
5 IO_VREF_L218N_YY AL16 5 IO_L235N_Y AH13
5 I0_L219P_YY AJ16 5 I0_L236P_YY AM12
5 I0_L219N_YY AM16 5 I0_L236N_YY AL12
5 I0_L220P AK16° 5 I0_L237P_YY AJ13
5 I0_L220N AP154 5 IO_VREF_L237N_YY AP10
5 I0_L221P_Y AL15 5 I0_L238P_Y AK12
5 I0_L221N_Y AH16 5 IO_L238N_Y AM10
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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
111 2 M31 R26 2600 1600 - 132 3 Va9 v34 3200 2600 i
1600 1000
112 2 N30 P28 3200 1600 -
1000 133 3 W29 | Y33 3200 1600 -
113 5 N29 N33 26(:(())5800 VREF 134 3 W26 | W28 1000 -
3200 2600
3200 2600 135 3 Y31 Y30 2000 1600 -
14 2 25 1 N34 1 5500 1600 ) 1000
3200 2600 136 3 AA34 | W31 2000 1600 -
115 2 P34 R27 2000 1600 -
1000 137 3 AA33 | Y29 2000 1600 VREF
1000
3200 2600
116 2 P29 P31 1600 1000 i 138 3 W25 | AB34 2600 2000 -
1000
3200 2600
117 2 P33 T26 2000 - 139 3 vos | AB33 3200 2600 i
2000
2600 2000
118 2 R34 R28 - 3200 2600
1000 140 3 AA30 | Y26 1600 1000 -
119 2 N31 N32 203%;3 00 D3 3200 2600
141 3 Y27 | AA31 | 2000 1600 -
120 2 P30 R33 2000 1600 - 1000
3200 2600 3200 2600
121 2 R29 T34 2000 1600 - 142 3 AAZT | AA29 2000 1600 i
1000
2600 2000
122 2 R30 T30 1000 - 143 3 AB32 | AB29 1000 VREF
123 2 T28 R31 3200 1600 - 144 3 AA28 | AC34 322%3300 i
3200 2600
124 2 T29 uv27 1600 1000 i 145 3 Y25 | AD34 | 2600 1600 -
2000 1600 3200 2600
125 2 T31 T33 1000 VREF 146 3 AB30 | AC33 1600 1000 -
126 5 U28 T32 20(3(()) (; goo i 147 3 AA26 | AC32 | 2000 1000 -
3900 2600 148 3 AD33 | AB28 3202(())02300 -
127 2 u29 u33 1600 1000 VREF
3200 2600
3200 2600 149 3 AE34 | AB27 | 2000 1600 D5
128 2 V33 U31 2000 1600 - 1000
1000
3900 2600 150 3 AE33 | AC30 203%3300 VREF
129 3 V26 V30 VREF
1600 1000 3200 1600
2000 1600 151 3 AA25 | AE32 1000 -
130 3 W34 | Va8 1000 -
3200 2600
2000 1600 152 3 AE31 | AD29 | 2000 1600 -
131 3 W32 | W30 1000 VREF 1000
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Table 29: FG1156 Differential Pin Pair Summary: Table 29: FG1156 Differential Pin Pair Summary:
XCV1000E, XCV1600E, XCV2000E, XCV2600E, XCV3200E XCV1000E, XCV1600E, XCV2000E, XCV2600E, XCV3200E
P N Other P N Other
Pair | Bank | Pin Pin AO Functions Pair | Bank | Pin Pin AO Functions
3200 2600 3200 2600
153 3 AD31 | AF33 | 2000 1600 VREF 172 4 AP31 | AK29 | 2000 1600 -
1000 1000
3200 2600 3200 1600
154 3 AC28 | AF31 1600 1000 - 173 4 AP30 | AN31 1000 -
3200 2600 3200 2000
155 3 AC27 | AF32 1600 - 174 4 AH27 | AN30 1000 -
156 3 AE29 | AD28 | 2600 1000 VREF 175 4 AM30 | AK28 322(());())00 VREF
3200 2600
157 3 AD30 | AG32 | 2000 1600 - 3200 2600
1000 176 4 AG26 | AN29 1000 -
158 3 AC26 | AH33 | 2000 1600 - 3200 2600
3900 2600 177 4 AF25 | AM29 20(;(()) 3 goo -
159 3 AD26 | AF30 | 2000 1600 VREF
1000 3200 2600
178 4 AL29 | AL28 | 2000 1600 VREF
160 3 AC25 | AH32 2600 2000 - 1000
1000
o , nE2s | ALsa 3200 2600 _ 179 4 AE24 | AN28 | 2000 1600 -
2000 180 4 AJ27 | AH26 | 3200 1000 -
162 3 AG30 | AD27 ?ggg fggg i 181 4 AG25 | AK27 | 3200 1000 -
182 4 AM28 | AF24 | 3200 2600 -
3200 2600
3200 2600
163 3 AF29 | AK34 | 2000 1600 - 183 4 AJ26 | AP27 | 2000 1600 i
1000
1000
164 3 AD25 | AE27 gggg fggg - 3200 2600
184 4 AK26 | AN27 | 2000 1600 VREF
165 3 AJ33 | AH31 263%5800 VREF 1000
185 4 AE23 | AM27 | 3200 1600 -
3200 2600
166 8 AE26 | AL33 1600 1000 ) 186 4 AL26 | AP26 3232028 00 -
167 3 AF28 | AL32 | 2600 1600 -
3900 2600 187 4 AN26 | AJ25 323202800 VREF
168 3 AJ31 | AF27 1600 1000 VREF
188 4 AG24 | AP25 | 3200 2600 -
169 3 AG29 | AJ32 263%5 g 00 - 3200 2600
189 4 AF23 | AM26 | 2000 1600 -
170 3 AK33 | AH30 322%55 00 - 1000
3200 2600
3200 2600 190 4 AJ24 | AN25 | 2000 1600 VREF
171 3 AK32 | AK31 | 2000 1600 INIT 1000
1000
2600 1600
191 4 AE22 | AM25 1000 -
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