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B Non-volatile, Infinitely Reconfigurable
¢ Instant-on - Powers up in microseconds via
on-chip E.CMOS® based memory
* No external configuration memory
* Excellent design security, no bit stream to intercept
* Reconfigure SRAM based logic in milliseconds

B High Logic Density for System-level
Integration
* 139K to 1.25M functional gates
* 160 to 496 1/0
* 1.8V, 2.5V, and 3.3V V¢ operation
e Up to 414Kb sysMEM™ embedded memory

B High Performance Programmable Function
Unit (PFU)
e Four LUT-4 per PFU supports wide and narrow
functions
* Dual flip-flops per LUT-4 for extensive pipelining
* Dedicated logic for adders, multipliers, multiplex-
ers, and counters

B Flexible Memory Resources
* Multiple sysMEM Embedded/RAM Blocks
— Single port, Dual port, and FIFO, operation
* 64-bit distributed memary in each PEU
— Single port, Double port, EIFO, and Shift
Register operation

B Flexible Programming, Reconfiguration;
and Testing
e Supports IEEE'1532 and 1149.1

Table 1. ispXPGA Family Selection Guide

iSpXPGA" Family

Data Sheet DS1026

* Microprocessor configuration interface
* Program E?*CMOS while operatifig,from SRAM

Eight sysCLOCK™Phase Locked Loops
(PLLs) for Clock Management

True PLL technology

10MHz to 320MHZz operation

Clock multiplication and division

Phase adjustment

Shift elocksiin 250ps steps

syslO™for High System Performance

* High speed'memory support through SSTL and
HSTL
Advanced buses supported through PCI, GTL+,
LVDS, BLVDS, and LVPECL
Standard logic'supported through LVTTL,
LVCMOS 363, 2.5 and 1.8
5V tolerant [/Qfor LVCMOS 3.3 and LVTTL
interfaces
* Pregrammable drive strength for series termination
* Programmable bus maintenance

Two Options Available
* ‘High-performance sysHSI (standard part number)
e Low-cost, no sysHSI (“E-Series”)

sysHSI™ Capability for Ultra Fast Serial
Communications
* Up to 800Mbps performance
* Up to 20 channels per device
e Built in Clock Data Recovery (CDR) and
Serialization and De-serialization (SERDES)

ispXPGA 125/E ispXPGA 200/E ispXPGA 500/E | ispXPGA 1200/E®
FunctionalGates 139K 210K 476K 1.25M
PFUs 484 676 1764 3844
LUT=4s 1936 2704 7056 15376
Logic FFs 3.8K 5.4K 14.1K 30.7K
sysMEM Memory 92K 111K 184K 414K
Distributed Memory. 30K 43K 112K 246K
EBR 20 24 40 90
sysHSI Channels’ 4 8 12 20
User I/O 160/176 160/208 336 496
Packaging 256 fpBGA 256 fpBGA
516 fpBGA? 516 fpBGA? 516 fpBGA?
680 fpSBGA
900 fpBGA 900 fpBGA

1. “E-Series” does not support sysHSI.
2. FH516 package was converted to F516 via PCN #09A-08.
3. Discontinued via PCN #03A-10.
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or product names are trademarks or registered trademarks of their respective holders. The specifications and information herein are subject to change without notice.
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Architecture Overview

The ispXPGA architecture is a symmetrical architecture consisting of an array of Programmable Function Units
(PFUs) enclosed by Input Output Groups (PICs) with columns of sysMEM Embedded Block RAMs (EBRs) distrib-
uted throughout the array. Figure 1 illustrates the ispXPGA architecture. Each PIC has two corresponding syslO
blocks, each of which includes one input and output buffer. On two sides of the device, between the PICs and the
syslO blocks, there are sysHSI High-Speed Interface blocks. The symmetrical architecture allows'designers to eas-
ily implement their designs, since any logic function can be placed in any section of theéydevice.

The PFUs contain the basic building blocks to create logic, memory, arithmeticgand register functions. They are
optimized for speed and flexibility allowing complex designs to be implemented quickly and efficiently.

The PICs interface the PFUs and EBRs to the external pins of the device/ They allow the signals to be registered
quickly to minimize setup times for high-speed designs. They also allow connections directly to thé different logic
elements for fast access to combinatorial functions.

The sysMEM EBRs are large, fast memory elements that can be configured as RAM, ROM; FIFO, and,other stor-
age types. They are designed to facilitate both single and dual-port memory for high-speed applications.

These three components of the architecture are interconhected via a high-speed, flexible,routing array. The routing
array consists of Variable Length Interconnect (VLI) lines,between.the PICs, PFUs, and"EBRs. There is additional
routing available to the PFU for feedback and direct.routing of sighals to adjacent'PEUs or PICs.

The syslO blocks consist of configurable input@nd output buffers connected directly tothe PICs. These buffers can
be configured to interface with 16 different 1/0 standards. This allows the iSpXPGA to interface with other devices
without the need for external transceivers:

The sysHSI blocks provide the ne€essary components to allow: the iSpXPGA device to transfer data at up to
800Mbps using the LVDS standard. These eomponents include serializing, de-serializing, and clock data recovery
(CDR) logic.

The sysCLOCK blocks provide clock multiplication/divisiony.clock, distribution, delay compensation, and increased
performance through the use of PLLCircuitry that manipulatesthe global clocks. There is one sysCLOCK block for
each global clock tree in the device.
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Figure 4. LUT in Shift Register Mode
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Carry Chain Generator

The Carry Chain Generator is useful for implementing high-speed arithmetic functions. The/CCG consistsof a two-
input XOR gate whose carryout can be cascaded with the inputiof the adjacent CCG. As shown in_Figure 5, the
carryin signal feeds CLES of the PFU and is propagated through CLE2 and CLE1 before reaching €LEOQ. The sum
output of the CCG can be fed to the CSE through the WLG. Fhe carryout must propagate,to CLEO for use outside
the PFU. The carryout from the PFU can feed the WO input'of CSEQ. The CCG also helps to effectively implement
wider functions by using its logic elements to expandithe capabilities of the LWI-4.

Figure 5. Carry Chain Generator
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Routing

Wide Logic Generator

The WLG contains the logic necessary to implement wide gate functions. This is made up of a set of multiplexers
that are located between the CLE and the CSE. The WLG helps in enhancing the wide gating capability of the PFU.
The outputs of each CLE can be cascaded in the WLG to build wide gating functions. Wide multiplexing functions
are also possible with a similar use of the WLG. Figure 6 illustrates the WLG.
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Memory

The ispXPGA architecture provides a large amount of resources for memory intensive applications. Embedded
Block RAMs (EBRs) are available to complement the Distributed Memory that is configured in the PFUs (see Look-
Up Table -Distributed Memory Mode in the PFU section above). Each memory element can be configured as RAM
or ROM. Additionally, the internal logic of the device can be used to configure the memory€lements as FIFO and
other storage types. These EBRs are referred to as sysMEM blocks. Refer to Table 1 for memoryaresources per
device.

sysMEM Blocks

The sysMEM blocks are organized in columns distributed throughout the device. Each EBR contains 4.6K bits of
dual-port RAM with dedicated control, address, and data lines for each port. Each column of sysMEM blocks has
dedicated address and control lines that can be used by each block separately or cascaded to formdarger, memory
elements. The memory cells are symmetrical and contain two sets ©fjidentical cantrol signals.«Each port has a
read/write clock, clock enable, write enable, and output enable. Figdre 12 illustrates the sysMEM block.

The ispXPGA memory block can operate as single-port or dual-port RAM. Supported configurations are:

8 bits data / 1 bit pafity)
16 bits data / 2 hits parity)
8 bits data / 1 bit parity)
16 bits data? 2 bits parity)

* 512 x 9 bits single-port
* 256 x 18 bits single-port
* 512 x 9 bits dual-port

* 256 x18 bits dual-port

Py

The data widths of “9” and “18” are ideal for applications where parity istnéeessaryaThis allows 9 data bits, 8 data
bits plus a parity bit, 18 data bits, or 16 data bits plus,two parity bits. Fhe logic for'generating and checking the par-
ity must be customized separately.

Figure 12. sysMEM Block Diagram

ADDRA ﬂ — ADDRB
DATAA" iy <l DATAB
CLKA /~——p ¢— CLKB
sysMEM Block
CEA ——P ‘¢—  CEB
WEA ———F—b «— WEB
OEA ——» 4¢— OEB

Read and Write Operations
The ispXPGA EBR has fully synchronous read and write operations as well as an asynchronous read operation.
These operations allow several different types of memory to be implemented in the device.

Synchronous Read: The Clock Enable (CE) and Write Enable (WE) signals control the synchronous read opera-
tion. When the CE signaldis low, the clock is enabled. When the WE signal is low the read operation begins. Once
the address (ADDR) is present, a rising clock edge (or falling edge depending on polarity) causes the stored data
to be available on the DATA port. Figure 13 illustrates the synchronous read timing.

12
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Figure 17. ispXPGA PLL_RST and PLL_FBK Generation
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Clock Routing

The Global Clock Lines (GCLK) have two sources, their dedicated pins and the sysCLOCK circuit. Figure 18 illus-
trates the generation of the Global Clock Lines.

Figure 18. Global Clock Line Generation
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From Routing
GCLK3 |:>-Fj 0 ] ———+<__] GCLk4
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RLL3 [ CRK8 eLK4—] PLL4 |
SEC_OUT3 SEC_OUT4
syslO/Capability

All the ispXPGA devices have eight,syslO,banks, where each bank is capable of supporting multiple 1/0 standards.
Each syslO bank has its own I/O_supply veltage (Vcco) and reference voltage (Vger) resources allowing each
bank complete independence from the others. Each 1/O is individually configurable based on the bank’s V¢ and
V@EF settings. In addition; each I/0O_has configurable drive strength, weak pull-up, weak pull-down, or a bus-keeper
fatch. Table 4 lists thesnumberof 1/0s supported per bank in each of the ispXPGA devices. In addition, 5V tolerant
inputs are specified within an 1/Obank that is connected to V¢q of 3.0V to 3.6V for LVCMOS 3.3, LVTTL and PCI
interfaces.

Table 5 lists the syslO'standards with the typical values for Voco Vger and Vit

The TOE, JTAG TAP pins, PROGRAM, CFGO0 and DONE pins of the ispXPGA device are the only pins that do not
have the syslO capabilities. The TOE and CFGO pins operate off the V¢ of the device, supporting only the LVC-
MOS standard corresponding to the device supply voltage. The TAP pins have a separate supply voltage (Vccy),
which determines the LVCMOS standard corresponding to that supply voltage.

There are three classes of I/O interface standards that are implemented in the ispXPGA devices. The first is the un-
terminated, single-ended interface. It includes the 3.3V LVTTL standard along with the 1.8V, 2.5V, and 3.3V LVC-
MOS interface standards. Additionally, PCl and AGP-1X are subsets of this type of interface.

15
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The second type of interface implemented is the terminated, single-ended interface standard. This group of inter-
faces includes different versions of SSTL and HSTL interfaces along with CTT, and GTL+. Usage of these particu-
lar I/O interfaces requires an additional Vggg signal. At the system level a termination voltage, V1, is also required.
Typically an output will be terminated to V11 at the receiving end of the transmission line it is driving.

The third type of interface standards are the differential standards LVDS, BLVDS, and
standards require two I/O pins to create the differential pair. The logic level is determine
two signals. Table 6 lists how these interface standards are implemented in the ispXP

. The differential
erence in the

Table 4. Number o r Bank
Device Max. Number of I/Os per Bank (N)
XPGA 1200 62
XPGA 500 42
XPGA 200 26
XPGA 125 22

16
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Supply Current
Over Recommended Operating Conditions
Symbol Parameter Device Condition Min. Typ. Max. | Units
Vge =3.3V mA
LFX125 |Vgc=2.5V mA
Ve =1.8V mA
Ve = 3.3V mA
LFX200 |Vgc=2.5V mA
12 ) Ve =1.8V mA
lec” Standby Core Operating Power Supply Current
Ve = 3.3V mA
LFX500 |Vge =25V 120 — mA
Ve ' — 100 — mA
Vec'=8.3 — mA
LFX120 =2.5V — 2 mA
Ve mA
cco =3.3V — — mA
s o=25V — .0 — mA
lcco Standby Output Power Supply Current
cco = 1.8V 2.0 — mA
Veeo = — 2.0 — mA
Veepa 3. 17.0 — mA
lccp? Velp =25V — 17.0 — mA
p=1. — 15.0 — mA
3.3V — 2.0 — mA
lccs® \ — 1.5 — mA
cy=18V — 1.0 — mA
1.
2.

and operb. more accurate power calculation, see TN1043, Power Estimation
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syslO Differential Standards DC Electrical Characteristics'

Parameter | Description ‘ Test Conditions ‘ Min. ‘ Typ. ‘ Max.
LVDS?
Vine Vinm | Input voltage ov e 2.4V
V1D Differential input threshold 0.2V 3 Vg 6 1.8V +/-100mV — —
N Input current Power on — g +/-10uA
Vou Output High Voltage for Vop or Voum RT = 100 Ohm i 1.38V 1.60V
VoL Output Low Voltage for Vgp or Voum RT = 100 Ohm 0.9V 1.03V —
Vob Output Voltage Differential [Vop - Vowml, Rt = 100 ohm 250mV. 350mV 450mV
AVop Change in Vgp between high and low — — 50mV
Vos Output Voltage Offset [Vop + Voml/2, R = 100 ohmy|  1.125V 1.25V 12375V
AVog Change in Vog between H and L 4 —X 50mV
losp Output short circuit current Vop = 0V Driver outputs — — 24mA

shorted

BLVDS'
Vine Vinm | Input voltage ov - 2.4V
VT1HD Differential input threshold 0.2V'0 Vi © 1.8V +-100mV - —
N Input current Power on < — +/-10uA
VoH Output High Voltage for Vop or Vo Ry =27Q — 1.4V 1.80V
VoL Output Low Voltage for Vop or Vo Rt =270 0.95V 1.1V —
Vobp Output Voltage Differential [Vop - Vowml, RT = 27Q 240mVv 300mV 460mV
AVop Change in Vgp Between Hand L 27TmV
Vos Output Voltage Offset [Vop + Vomld2, RT = 270 1.1V 1.3V 1.5V
AVops Change in Vpg Betiveen H and L 27mV
losp Output Short Circuit Current gﬁgrt:eg: Driver, Outputs 36mA 65mA
1. Refer to TN1000, syslQ‘Usage.Guidelifiés for Lattice Devices.
2. Vpp and Vg are the two outputs of the LVDS/BLVDS output buffer.

LVPECL!

DC
Parameter Parameter Description Min. Max. Min. Max. Min. Max. Units
Vceo 3.0 3.6 \

ViH Input Voltagedigh 1.49 2.72 1.49 2.72 1.49 2.72 \Y
Vi Input Voltage Low 0.86 2.125 0.86 2.125 0.86 2.125 \%
VoH Output VoltagerHigh 1.8 2.1 1.92 2.28 2.13 2.41 \Y
VoL OutputiVoltage'Low 0.96 1.27 1.06 1.43 1.3 1.57 \
Vpiee Differentiallnptt threshold 0.3 — 0.3 — 0.3 — \"

1. These values are valid at'the output of the source termination pack as shown above with 100-ohm differential load only (see Figure 23).
The Vo levels are 200mV below the standard LVPECL levels and are compatible with devices tolerant of the lower common mode ranges.

2. Valid for 0.2

0 Vom0 1.8V.
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ispXPGA 200B/C & ispXPGA 200EB/EC Timing Adders

Base -5’ -4 -3
Parameter Description Parameter | Min. ‘ Max. | Min. ‘ Max. | Min. ‘ Max. |Units

Optional Adders

hoINDLY Input Delay — — |484 | — | 82 |a=] 598 ns

tjo01 Input Adjusters

LVTTL_in Using 3.3V TTL tioIN — 0.5 — 0.5 — 0.5 ns

LVCMOS_18_in Using 1.8V CMOS tioN — 0.0 — 0.0 — 0.0 ns

LVCMOS_25_in Using 2.5V CMOS tion — 0.3 — 0.3 — 0.3 ns

LVCMOS_33_in Using 3.3V CMOS tioN — 0.5 a 0.5 — 0.5 ns

AGP_1X_in Using AGP 1x tion é 1.0 2 1.0 y 1.0 ns

CTT25_in Using CTT 2.5V tioin - 1.0 g 1.0 D 1.0 ns

CTT33_in Using CTT 3.3V tioIN = 1.0 — 1.0 — 1.0 ns

GTL+_in Using GTL+ tioin & 0.5 — 0.5 — 0.5 ns

HSTL_L_in Using HSTL 2.5V, Class | tiond = 0.5 — 0.5 —2 0.5 ns

HSTL_IIl_in Using HSTL 2.5V, Class I tion — 0.5 — 0.5 = 0.5 ns

LVDS_in Using Low Voltage tioIN — 0.8 N 0.8 — 0.8 ns
Differential Signaling (LVDS)

BLVDS_in Using Bus Low Voltage tioIN — 0.8 — 0.8 — 0.8 ns
Differential Signaling (BLVDS)

LVPECL_in Using Low Voltage PECL tion | 08 | — 08 | — 0.8 | ns

PCL_in Using PCI tioin — 1.0 — 1.0 — 1.0 ns

SSTL2_L_in Using SSTL 2.5V, Class | tioin — 0.8 — 0.8 — 0.8 ns

SSTL2_ll_in Using'SSTL 2.5V, Class Il tioin — 0.5 — 0.5 — 0.5 ns

SSTL3_Lin Using SSTL 348V, Class | tioN — 0.8 — 0.8 — 0.8 ns

SSTL3_l_in Using SSTL 3.8V, Class Il tioin — 0.8 — 0.8 — 0.8 ns

tj0o Output Adjusters

Slow Slew UsingSlow Slew (LVTTL and [topur tioen | — 0.7 — 0.7 — 0.7 ns
LVCGMOS Outputs only)

LVTTL_out Using 3.3V TTL«Drive tioBuF tioEn, | — 1.0 — 1.0 — 1.0 ns

tiopis

LVCMQS 18_.4mA_out Using 1.8V GMOS Standard, (tiopur tioen, | — 0.8 — 0.8 — 0.8 ns
4mA Drive tiobis

LVCMOS_18_5.88mA_out |Using 1.8V.€MOS Standard, |togur tioen, | — 0.6 — 0.6 — 0.6 ns
5.33mA Drive tIODIS

LVCMOS. 18~ 8mA_out Using 1.8V CMOS Standard, |togur tioen, | — 0.0 — 0.0 — 0.0 ns
8mA Drive tIODIS

LVCMOS_18_12mACout {Using 1.8V CMOS Standard, |togur tioen, | — 0.2 — 0.2 — 0.2 ns
12mA Drive tIODIS

LVCMOS_25_4mA_out Using 2.5V CMOS Standard, (tiopur tioen, | — 0.7 — 0.7 — 0.7 ns
4mA Drive tiobis

LVCMOS_25_5.33mA_out | Using 2.5V CMOS Standard, |togur tioen, | — 0.5 — 0.5 — 0.5 ns
5.33 mA Drive tiobis

LVCMOS_25_8mA_out Using 2.5V CMOS Standard, (tiopur tioen, | — 0.5 — 0.5 — 0.5 ns
8mA Drive tiobis

LVCMOS_25_12mA_out |Using 2.5V CMOS Standard, |tosur tioen, | — 0.5 — 0.5 — 0.5 ns
12mA Drive tiobis

LVCMOS_25_16mA_out |Using 2.5V CMOS Standard, |topur tioen, | — 0.5 — 0.5 — 0.5 ns
16mA Drive tiobis
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ispXPGA 200B/C & ispXPGA 200EB/EC Timing Adders (Cont.)

Base -5’ -4 -3
Parameter Description Parameter | Min. | Max. | Min. | Max. | Min. | Max. |Units
LVCMOS_33_4mA_out Using 3.3V CMOS Standard, (tiogur tioen, | — 1.0 — 1.0 — 1.0 ns
4mA Drive thDlS
LVCMOS_33_5.33mA_out | Using 3.3V CMOS Standard, |togur tioen, | — 1.0 — 1.0 = 1.0 ns
5.33mA Drive tIODIS
LVCMOS_33_8mA_out Using 3.3V CMOS Standard, (tiogur tioen, | — 0.7 — 0.7 > 0.7 ns
8mA Drive thDlS
LVCMOS_33_12mA_out |Using 3.3V CMOS Standard, |togur tioen, | — 05 — 046 — 0.5 ns
12mA Drive thDlS
LVCMOS_33_16mA_out |Using 3.3V CMOS Standard, |tosur tioen, | — 0.5 = 0.5 — 0.5 ns
16mA Drive thDlS
LVCMOS_33_24mA_out |Using 3.3V CMOS Standard, |tosur tioen, | =— 0.5 — 0.5 N 0.5 ns
24mA Drive thDlS
AGP_1X_out Using AGP 1x Standard tioBUE, HOENDL. — 0.5 — 0.5 — 0.5 ns
tionig
CTT25_OUt Using CTT 2.5V thBUF, tIOEN, —_ 0.5 —_ 0.5 — 0.5 ns
liobis
CTT33_OUt Using CTT 3.3V thBUF, tIOEN, —_ 0.5 — 0.5 —_ 0.5 ns
tiobis
GTL+_OUt Using GTL+ thBUF, tIOEN, —_ 0.5 N 0.5 —_ 0.5 ns
tiopis
HSTL_I_out Using HSTL 268V, Class | tioBUE, tioEN, 4 — 0.5 — 0.5 — 0.5 ns
tiopis
HSTL_lI_out Using HSTL 2.5V, Class IlI tioBuE, HOEN | h— 0.5 — 0.5 — 0.5 ns
tiopig
LVDS_out Using Low Voltage Differen-  |tiogyr tioen, | — 1.0 — 1.0 — 1.0 ns
tial\Signaling (LVDS) tiobis
BLVDS_out Using Bus ow Voltage Differ- [tiogug tioen | — 1.0 — 1.0 — 1.0 ns
ential Signaling (BLVDS) hopis
LVPECL _out UsingdLow Voltage PECL tioBUF tloen, | — 1.0 — 1.0 — 1.0 ns
tiopis
PC'_OUt Using PCI Standard t|OBUF, tIOEN, — 0.5 — 0.5 — 0.5 ns
tiobis
SSTL2_|_OUt Using SSTL 25V, Class | thBUF, tIOEN, —_ 0.5 —_ 0.5 —_ 0.5 ns
tiobis
SSTLZ_”_OUT Using SSTils 215V, Class Il thBUF, tIOEN, —_— 0.5 —_— 0.5 —_— 0.5 ns
tiopis
SSTLS_'_OUt Using SSill 33V, Class | thBUF, tIOEN, —_ 0.5 —_ 0.5 —_ 0.5 ns
tiopis
SSTL3_”_OUT Using SSTL 33V, Class Il thBUF, tIOEN, —_ 0.5 —_ 0.5 —_ 0.5 ns
tiopis
1. Only available for ispXPGA 200B and ispXPGA 200EB (2.5V/3.3V) devices. Timing v.0.3
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ispXPGA 500B/C & ispXPGA 500EB/EC Timing Adders

Base -5’ -4 -3
Parameter Description Parameter | Min. ‘ Max. | Min. ‘ Max. | Min. ‘ Max. |Units

Optional Adders

tioINDLY Input Delay — — | 521 — [560 [a=]644] ns

tjo01 Input Adjusters

LVTTL_in Using 3.3V TTL tioIN — 0.5 — 0.5 — 0.5 ns

LVCMOS_18_in Using 1.8V CMOS tioN — 0.0 — 0.0 — 0.0 ns

LVCMOS_25_in Using 2.5V CMOS tion — 0.3 — 0.3 — 0.3 ns

LVCMOS_33_in Using 3.3V CMOS tioN — 0.5 a 0.5 — 0.5 ns

AGP_1X_in Using AGP 1x tion é 1.0 2 1.0 y 1.0 ns

CTT25_in Using CTT 2.5V tioin - 1.0 g 1.0 D 1.0 ns

CTT33_in Using CTT 3.3V tioIN = 1.0 — 1.0 — 1.0 ns

GTL+_in Using GTL+ tioin & 0.5 — 0.5 — 0.5 ns

HSTL_L_in Using HSTL 2.5V, Class | tiond = 0.5 — 0.5 —2 0.5 ns

HSTL_IIl_in Using HSTL 2.5V, Class I tion — 0.5 — 0.5 = 0.5 ns

LVDS_in Using Low Voltage tioIN — 0.8 N 0.8 — 0.8 ns
Differential Signaling (LVDS)

BLVDS_in Using Bus Low Voltage tioIN — 0.8 — 0.8 — 0.8 ns
Differential Signaling (BLVDS)

LVPECL_in Using Low Voltage PECL tion | 08 | — 08 | — 0.8 | ns

PCL_in Using PCI tioin — 1.0 — 1.0 — 1.0 ns

SSTL2_L_in Using SSTL 2.5V, Class | tioin — 0.8 — 0.8 — 0.8 ns

SSTL2_ll_in Using'SSTL 2.5V, Class Il tioin — 0.5 — 0.5 — 0.5 ns

SSTL3_Lin Using SSTL 348V, Class | tioN — 0.8 — 0.8 — 0.8 ns

SSTL3_l_in Using SSTL 3.8V, Class Il tioin — 0.8 — 0.8 — 0.8 ns

tj0o Output Adjusters

Slow Slew UsingSlow Slew (LVTTL and [topur tioen | — 0.7 — 0.7 — 0.7 ns
LVCGMOS Outputs only)

LVTTL_out Using 3.3V TTL«Drive tioBuF tioEn, | — 1.0 — 1.0 — 1.0 ns

tiopis

LVCMQS 18_.4mA_out Using 1.8V GMOS Standard, (tiopur tioen, | — 0.8 — 0.8 — 0.8 ns
4mA Drive tiobis

LVCMOS_18_5.88mA_out |Using 1.8V.€MOS Standard, |togur tioen, | — 0.6 — 0.6 — 0.6 ns
5.33mA Drive tIODIS

LVCMOS. 18~ 8mA_out Using 1.8V CMOS Standard, |togur tioen, | — 0.0 — 0.0 — 0.0 ns
8mA Drive tIODIS

LVCMOS_18_12mACout {Using 1.8V CMOS Standard, |togur tioen, | — 0.2 — 0.2 — 0.2 ns
12mA Drive tIODIS

LVCMOS_25_4mA_out Using 2.5V CMOS Standard, (tiopur tioen, | — 0.7 — 0.7 — 0.7 ns
4mA Drive tiobis

LVCMOS_25_5.33mA_out | Using 2.5V CMOS Standard, |togur tioen, | — 0.5 — 0.5 — 0.5 ns
5.33 mA Drive tiobis

LVCMOS_25_8mA_out Using 2.5V CMOS Standard, (tiopur tioen, | — 0.5 — 0.5 — 0.5 ns
8mA Drive tiobis

LVCMOS_25_12mA_out |Using 2.5V CMOS Standard, |tosur tioen, | — 0.5 — 0.5 — 0.5 ns
12mA Drive tiobis

LVCMOS_25_16mA_out |Using 2.5V CMOS Standard, |topur tioen, | — 0.5 — 0.5 — 0.5 ns
16mA Drive tiobis
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sysHSI Block Timing

Figure 24 provides a graphical representation of the SERDES receiver input requirements. It provides guidance on
a number of input parameters, including signal amplitude and rise time limits, noise and jitter limits, and P and N
input skew tolerance.

Figure 24. Receive Data Eye Diagram Template (Differential)

VTHD AT T
200 mV Differential ¢ D
+/- 100 mV Single Ended Yol

:HA > - -
' Ay TR0y ! ity

jtry - Optimum Threshold Crossing Jitter

The data pattern eye opening at the receive end of a link is considered the ultimate measure of received signal
quality. Almost all detrimental characteristics ‘of a transmit signal and thesinterconnection link design result in eye
closure. This combined with the eye-opening limitations/f the line receiver can‘provide a good indication of a link’s
ability to transfer error-free data.

Signal jitter is of special interest ta system designers. It is oftén the primary, limiting characteristic of long digital
links and of systems with high noise level environments. An.interesting characteristic of the clock and data recovery
(CDR) portion of the ispXPGA SERDES receiver is its ability, to filteriincoming signal jitter that is below the clock
recovery PLL bandwidth. For signals with high levels of.low frequency jitter, the receiver can detect incoming data
error free, with eye openings significantly less than that shown'in Figure 24.
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Switching Test Conditions

Figure 25 shows the output test load that is used for AC testing. The specific values for resistance, capacitance,
voltage, and other test conditions are shown in Table 7.

Figure 25. Output Test Load, LVTTL and LVCMOS Standards

Veeo

Device
Output

*C includes test fixture and

Table 7. Text Fixture Required Components

Test Condition R4 VCCO
LVCMOS 3.3 = 3.0V

LVCMOS 2.5 =2.3V

LVCMOS I/O, (L -> H, H -> L)

LVCMOS 1.8 = 1.65V
Default LVCMOS 1.8 I/O (Z -> H) 1.65V
Default LVCMOS 1.8 /O (Z -> L) 1.65V
Default LVCMOS 1.8 /O (H -> 1.65V
Default LVCMOS 1.8 /O 1.65V

Note: Output test conditi
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ispXPGA Logic Signal Connections: 256-Ball fpBGA

LFX200 LFX125
256-fpBGA Second LVDS Pair/ Second LVDS Pair/

Ball Signal Name Function sysHSI Reserved?| Signal Name Function sysHSI Reserved?
c2 BKO_IO2 HSIOA_SOUTP 1P/HSIO BKO_IO0 HSIOA_SOUTP oP

- GND (Bank 0) - - - - -
D2 BKO_IO3 HSIOA_SOUTN 1N/HSIO BKO_IO1 HSIOA SOUTN ON

B1 BKO_IO6 HSIOA_SINP 3P/HSIO BKO_lO4 HSIOALSINP 2P/HSIO

- - - - GND (Bank 0) 4 -
C1 BKO0_IO7 HSIOA_SINN 3N/HSI0 BKO_IO5 HSIOA_SINN 2N/HSI0
D3 BKO0_IO8 - 4P/HSIO BKO_IO6 - 3P/HSI0
E3 BKO_lO9 VREFO 4N/HSI0 BKO_IO7 VREFO 3N/HSI0
D1 BKO_IO10 | HSIOB_SOUTP 5P/HSIO BKO_IO8 HSIOB_SOUTP 4P/HSI0

= GND (Bank 0) = = z = =

E1 BKO_IO11 | HSIOB_SOUTN 5N/HSIO BKO_109 HSI0B. SOUTN 4N/HSI0
E2 BKO0_IO12 - 6P/HSIO BKO_1010 - 5P/HSIO
F2 BKO0_IO13 - 6N/HSIO BKO_IO11 - 5N/HSI0
F1 BK0O_IO14 HSIOB_SINP 7P/HSI0 BK0_IO12 HSIOB_SINP 6P/HSIO

- - - - GND (Bank 0) - -
G1 BKO_IO15 HSIOB_SINN 7N/HSI0 BKO_IO13 HSIOB_SINN 6N/HSI0
F3 BK0_IO18 PLL_FBKO 9P BKO_1O14 PLL_FBKO 7P/HSIO

- GND (Bank 0) - - - - -
G2 BKO_IO19 PLL_RST1 9N BKO_IO15 PLL_RST1 7N/HSI0
E4 BK0_I020 - 10P BK0AIO16 - 8P/HSIO
F4 BKO0_l021 PLL_FBK1 10N BK0_1O017 PLL_FBK1 8N/HSI0
H1 BKO0_1022 PLL_RSTO 11P BK0_IO18 PLL_RSTO oP

- < - = GND (Bank 0) - -

Ji1 BK01023 - 11N BKO_IO19 - 9N
H2 BKO0_1024 CLK_OUTO 12P, BKO0_1020 CLK_OUTO 10P
G3 BKO0_l025 CLK_OuT1 12N BKO_lO21 CLK_OUT1 10N

< GND,(Bank 0) - - - - -
G4 GCLKO - LVDS PairOP GCLKoO - LVDS PairOP
H4 GCLK1 - LVDS PairON GCLK1 - LVDS PairON
H3 VCCPO - - VCCPO - -

J4 GNDPO - - GNDPO - -

J2 GGLK2 - LVDS Pair1P GCLK2 - LVDS Pair1P
J3 GCLK3 - LVDS PairiN GCLK3 - LVDS Pair1N

= GND(Bank 1) = = = = =
H5 BK1_100 CLK_OuUT2 13P BK1_100 CLK_OuUT2 11P

J5 BK1_lO1 CLK_OUT3 13N BK1_lO1 CLK_OUTS3 11N

K1 BK1_I02 |SS_CLKOUTOP 14P BK1_l02 SS_CLKOUTOP 12P

- - = = GND (Bank 1) - -

L1 BK1_I03 |SS_CLKOUTON 14N BK1_IO3 SS_CLKOUTON 12N

K4 BK1_I04 PLL_FBK2 15P BK1_IO04 PLL_FBK2 13P

L4 BK1_lO5 PLL_FBK3 15N BK1_105 PLL_FBKS3 13N

K3 BK1_lO6 SS_CLKINOP 16P BK1_lO6 SS_CLKINOP 14P
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ispXPGA Logic Signal Connections: 256-Ball fpBGA (Cont.)

LFX200 LFX125
256-fpBGA Second LVDS Pair/ Second LVDS Pair/
Ball Signal Name Function sysHSI Reserved?| Signal Name Function sysHSI Reserved?
- GND (Bank 1) - - - - -
L3 BK1_IO7 SS_CLKINON 16N BK1_IO7 SS_CLKINON 14N
K2 BK1_108 - 17P BK1_I08 - 15P
- - - - GND (Bank 1) - -
L2 BK1_I09 - 17N BK1_I09 - 15N
M1 BK1_1010 | HSIHA_SOUTP 18P/HSIH BK1_1010 - 16P
N1 BK1_1011 | HSIHA_SOUTN 18N/HSI1 BK1_IO11 - 16N
M3 BK1_lO12 PLL_RST2 19P/HSI1 BK1_1©12 PLL_RST2 17P
M4 BK1_1013 PLL_RST3 19N/HSIH BK1_1013 PLL_RST3 17N
- GND (Bank 1) - - - - -
M2 BK1_IO16! VREF1 - BK111014' VREF1 -
P1 BK1_I018 | HSI1B_SOUTP 22P/HSI BK111016 - 19P
- - - s GND (Bank 1) - =
R1 BK1_1019 | HSI1B_SOUTN 22N/HSI1 BK1_1017 - 19N
N3 BK1_1020" - - BK1_1018' - -
N2 BK1_1022 HSI1B_SINP 24P/HS|H BK1_1020 - 21P
= GND (Bank 1) - - - - -
P2 BK1_1023 HSI1B_SINN 24N/HSIH BK1_1021 - 21N
P4 TCK - - TCK - -
T2 T™MS - - TMS - -
T3 TOE - - TOE - -
R3 BK2_I100 - 26P BK2_100 - 22P
R4 BK2401 - 26N BK2_IO1 - 22N
N5 BK2_102 - 27P BK2_I02 - 23P
- GND (Bank 2) - - - - -
P5 BK2_103 - 27N BK2_I03 - 23N
- - = = GND (Bank 2) - -
T4 BK2_106 - 29P BK2_I06 - 25P
T5 BK2_I07 - 29N BK2_I07 - 25N
N6 BK2_108 - 30P BK2_108 - 26P
P6 BK2_I109 VREF2 30N BK2_I109 VREF2 26N
RS BK241010 - 31P BK2_1010 - 27P
- GND (Bank 2) - - - - -
R6 BK2_1011 - 31N BK2_IO11 - 27N
N7 BK2_1012 - 32P BK2_1012 - 28P
- - = = GND (Bank 2) - -
P7 BK2_1013 - 32N BK2_1013 - 28N
T6 BK2_1014 - 33P BK2_1014 - 29P
T7 BK2_1015 - 33N BK2_l015 - 29N
M8 BK2_1016 - 34P BK2_1016 - 30P
M9 BK2_1017 - 34N BK2_1017 - 30N
R7 BK2_1018 - 35P BK2_1018 - 31P
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ispXPGA Logic Signal Connections: 516-Ball fpBGA (Cont.)

LFX500 LFX200 LFX125
LVDS Pair/ LVDS Pair/ LVDS Pair/
516-Ball Second sysHSI Second sysHSI Second sysHSI
BGA Ball Signal Name Function Reserved' Signal Name Function Reserved' Signal Name Function Reserved'
AA30 BK4_1029 98N BK4_lO017 60N BK4_1013 50N
w2as BK4_I030 SS_CLKIN1P 99P BK4_1018 SS_CLKIN1P 61P BK4_I014 SS«CLKIN1P 51P
GND (Bank 4) 4
w29 BK4_l031 SS_CLKIN1N 99N BK4_1019 SS_CLKIN1N 61N BK4 1015 SSHCEKINTN 51N
Y30 BK4_1032 100P NC NC
W30 BK4_1033 100N NC NC
va7 BK4_1034 101P NC NC
GND (Bank 4) E
Va8 BK4_1035 101N NC 3 NC
V29 BK4_1036 PLL_FBK4 102P BK4_1020 PLL_FBK4 62P BK4_1016 PLE_FBK4 52P
V30 BK4_1037 PLL_FBK5 102N BK4_1021 PLL_FBK5 62N BK4_I017 PLL_FBKS5 52N
u3so BK4_1038 SS_CLKOUT1P 103P BK4_1022 SS_CLKOUT1P 63P BK4_1018 SS_CLKOUT1P 53P
u29 BK4_1039 SS_CLKOUT1N 103N BK4_1023 SS. CLKOUTHN 63N BK4_I019 SSLCLKOUT1N 53N
u28 BK4_1040 CLK_OUT4 104P BK4_1024 CLK_OuUT4 64P BK4£1020 CLK_OUT4 54P
GND (Bank 4) = =
T27 BK4_1041 CLK_OUT5 104N BK4_1025 CLK_OUT5 64N BK4_1021 CLK_OUT5 54N
GND(Bank,4) 2 .
T28 GCLK4 LVDS Pair2P GCLK4 4 LVDS Pair2P. GCLK4 LVDS Pair2P
T29 GCLK5 LVDS Pair2N GCLK5 LV.DS Pair2\ GCLK5 LVDS Pair2N
T30 VCCP1 VCCP1 = VCCP1
R29 GNDP1 - GNDP1 GNDP1
R28 GCLK6 LVDS Pair3P GCLK6 LVDS Pair3P GCLK6 LVDS Pair3P
R27 GCLK7 LVDS Pair8N GCLK7 - LVDS Pair3N GCLK7 LVDS Pair3N
GND (Bank 5)
R30 BK5_100 CLK_OUT6 105P BK5_100 CLK.OUT6 65P BK5_I00 CLK_OUT6 55P
GND (Bank 5) S H -
P30 BK5_I101 CLK_OUT?7 105N BK5_IO1 CLK_OUT7 65N BK5_I101 CLK_OUT7 55N
P29 BK5_102 h 106P BK5_102 66P BK5_102 56P
GND (Bank 5)
P28 BK5_I03 PLL_RST7 106N BK5_I03 PLL_RST7 66N BK5_I03 PLL_RST7 56N
N30 BK5_l04 PLL_FBK6 107P BK5_104 PLL_FBK6 67P BK5_l04 PLL_FBK6 57P/HSI1
N29 BKS5, 105 107N BK5_I05 67N BK5_I05 57N/HSIH
N28 BK5_l06 PLL-RST6 108P BK5_I06 PLL_RST6 68P BK5_I06 PLL_RST6 58P//HSI1
- GND (Bank 5) - GND (Bank 5)
N27 BK&_107 PLL_FBK7 108N BK5_I07 PLL_FBK7 68N BK5_I07 PLL_FBK7 58N/HSIH
M30 BK5_108 109P/HSI4 BK5_108 69P NC
M29 BK5_109 109N/HSI4 BK5_I109 69N NC
L30 BK5_1010 HSI4A_SINP. 110P/HSI4 BK5_1010 HSI3A_SINP 70P/HSI3 BK5_108 HSI1A_SINP 59P/HSI1
> GND (Bank 5)
29 BK54011 HSI4A,_SINN 110N/HSI4 BK5_1011 HSI3A_SINN 70N/HSI3 BK5_109 HSI1A_SINN 59N/HSI1
M28 BK5_l012 = 111P/HSI4 BK5_lO12 71P/HSI3 BK5_1010 60P/HSI1
L28 BK5_I013 111N/HSI4 BK5_1013 71N/HSI3 BK5_1011 60N/HSI1
K30 BK5_lO014 HSI4A_SOUTP 112P/HSI4 BK5_lO14 HSI3A_SOUTP 72P/HSI3 BK5_lO12 HSIHA_SOUTP 61P/HSI1
GND (Bank 5) GND (Bank 5)
K29 BK5_l015 HSI4A_SOUTN 112N/HSI4 BK5_lO015 HSI3A_SOUTN 72N/HSI3 BK5_1013 HSI1A_SOUTN 61N/HSI1
L27 BK5_I016 113P/HSI4 NC NC
K28 BK5_1017 113N/HSI4 NC NC
H30 BK5_1018 HSI4B_SINP 114P/HSI4 NC NC
G30 BK5_1019 HSI4B_SINN 114N/HSI4 NC NC
J28 BK5_1020 115P/HSI4 NC NC
K27 BK5_1021 115N/HSI4 NC NC
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ispXPGA Logic Signal Connections: 680-Ball fpBGA

LFX1200
680-Ball fpBGA Signal Name Second Function LVDS Pair/sysHSI Reserved'
Cc4 BKO_IO0 - oP
B4 BKO_IO1 - ON
E6 BKO_IO2 - 1P
- GND (Bank 0) -
D6 BKO_IO3 - 1N
A4 BKO_IO4 - 2P
ES8 BKO_IO5 - 2N
C5 BKO_IO6 HSIOA_SOUTP 3P
C6 BKO_IO7 HSIOA_SOUTN 3N
A6 BKO0_IO8 - 4P
A5 BKO_IO9 - 4N
B6 BKO_IO10 HSIOA_SINP 5P/HSIO
- GND (Bank 0) - -
B5 BKO0_IO11 HSIOA_SINN 5N/HSI0
B7 BKO0_lO12 VREFO 6P/HSIO
A7 BK0_IO13 - 6N/HSI0
D8 BKO_IO14 HS|0B__SOUTP 7P/HSI0
D7 BKO_IO15 HSIOB_SOUTN 7N/HSI0
D9 BK0_lO16 - 8P/HSIO
E10 BKO_IO17 - 8N/HSIO
Ccs8 BKQO_IO18 HSIOB_SINP 9P/HSIO
= GND{(Bank 0) - B
Cc7 BKO0_1019 HSIOB_SINN 9N/HSIO
A8 BKO_1020 - 10P/HSI0
A9 BK04021 - 10N/HSIO
C9 BKO_1022 HSIHA_SOUTP 11P/HSIO
B8 BKO0_1023 HSIHA_SOUTN 11N/HSI0
B9 BK0_lO024 - 12P/HSIO
B10 BKO0_lO25 - 12N/HSI0
D11 BK0_I026 HSI1A_SINP 13P/HSI1
- GND (Bank 0) - -
D10 BKOLIO27 HSI1A_SINN 13N/HSI1
A10 BK0 1028 - 14P/HSI1
C12 BKO_1029 - 14N/HSIH
D12 BKO_1030 HSI1B_SOUTP 15P/HSI1
C11 BKO0_IO31 HSI1B_SOUTN 15N/HSIH
A12 BKO0_1032 - 16P/HSI1
A13 BKO0_IO33 - 16N/HSIH
B13 BKO0_1034 HSI1B_SINP 17P/HSI1
- GND (Bank 0) - -
B12 BKO0_IO35 HSI1B_SINN 17N/HSH
E14 BKO0_IO36 - 18P/HSI1
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ispXPGA Logic Signal Connections: 680-Ball fpBGA (Cont.)

LFX1200
680-Ball fpBGA Signal Name Second Function LVDS Pair/sysHSI Reserved'
AK2 BK6_1023 - 197N
AKA1 BK6_1024 - 198P
AJ4 BK6_1025 - 198N
AJ3 BK6_1026 - 199P
- GND (Bank 6) - =
AH4 BK6_1027 - 199N
AH3 BK6_1028 - 200P
AH2 BK6_1029 - 200N
AHA1 BK6_1030 - 201P
AG4 BK6_1031 - 201N
AF5 BK6_1032 DATAZ 202P
AG3 BK6_1033 DATA6 202N
AG2 BK6_1034 - 203P
- GND (Bank 6) < -
AF4 BK6_1035 - 203N
AF3 BK6_l036 DATA5S 204P
AG1 BK6_1037 DATA4 204N
AE2 BK6_1038 - 205P
AF1 BK6_1039 - 205N
AF2 BK6_1040 - 206P
AE1 BK6£1041 - 206N
AE4 BK6_1042 - 207P
- GND (Bank 6) - -
AD4 BK6_1043 - 207N
AD5 BK6_1044 - 208P
AD3 BK6. 1045 - 208N
AD2 BK6_1046 - 209P
AD1 BK6_1047 - 209N
AC4 BK6_1048 - 210P
AC3 BK6_1049 - 210N
AC2 BK6:1050 DATA3 211P
- GND (Bank'6) - -
AC1 BK6.1051 DATA2 211N
AB3 BK6_1052 - 212P
AB4 BK6_I053 - 212N
AB2 BK6_1054 DATA1 213P
AB1 BK6_l055 DATAO 213N
AA3 BK6_1056 - 214P
AA4 BK6_l057 - 214N
AA5 BK6_1058 - 215P
- GND (Bank 6) - -
AA2 BK6_1059 - 215N
AA1 BK6_1060 - 216P
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ispXPGA Logic Signal Connections: 900-Ball fpBGA

LFX1200 LFX500
900 fpBGA Second LVDS Pair/ Second LVDS Pair/
Ball Signal Name Function sysHSI Reserved'] Signal Name Function sysHSI Reserved!
D3 BKO_IO0 - oP NC - -
E3 BKO_IO1 - ON NC = -
c2 BKO_IO2 - 1P NC - -
- GND (Bank 0) - - - - -
C1 BKO_IO3 - 1N NC - -
E4 BKO_I04 - 2P BKO_100 = oP
F5 BKO_IO5 - 2N BKO_IO1 - ON
D2 BKO_IO6 HSIOA_SOUTP 3P BKO_l02 HSIOA_SOUTP. 1P/HSI0
= = = = GND (Bank 0) = =
D1 BKO_IO7 HSIOA_SOUTN 3N BKO_lO8 HSIOA_SOUTN 1N/HSIO
F4 BKO0_IO8 - 4P BKO_l104 = 2P/HSIO
F3 BKO_IO9 - 4N BKO_IO5 - 2N/HSI0
E2 BKO_IO10 HSIOA_SINP 5P/HSI0 BKO_lO6 HSIOA_SINP 3P/HSIO
- GND (Bank 0) - 2 - - -
E1 BKO_IO11 HSIOA_SINN 5N/HSIO BKO_IO7 HSIOA_SINN 3N/HSI0
G6 BKO_lO12 VREFO 6P/HSIO BKO_IO9 VREFO 4N/HSI0
G5 BKO_1O13 é B6N/HSIO BKO0_108 - 4P/HSIO
F1 BKO_IO14 HSI0B_SOUTP 7P/HSIO NC - -
F2 BKO_IO15 HSIOB_SOUTN 7N/HSIO NC - -
G4 BKO_lO16 - 8P/HSIO NC - -
G3 BKO_IO17 - 8N/HSIO NC - -
G2 BK0_ 4018 HSIOB_SINP 9P/HSIO NC - -
- GND (Bank 0) - - - - -
G1 BKO_4019 HSIOB_SINN 9N/HSIO0 NC - -
H3 BKO_1020 - 10P/HSIO NC - -
H4 BKO_I021 = 10N/HSIO NC - -
H4 BKO_1022 HSI1A_SOUTP. 11P/HSIO NC - -
H2 BKO_1023 HSITALSOUTN 11N/HSIO NC - -
J7 BKO_1024 - 12P/HSI0 NC - -
J6 BKO_1025 - 12N/HSI0 NC - -
Ji BKO0_1026 HSI1A_SINP 13P/HSIH NC - -
= GNBy(Bank0) = = = = =
J2 BKO_1027 HSI1A_SINN 13N/HSIH NC - -
J4 BKO0_1028 - 14P/HSIH NC - -
J5 BKO.IO29 - 14N/HSIH NC - -
K1 BKO1030 HSI1B_SOUTP 15P/HSIH BKO_IO10 HSIOB_SOUTP 5P/HSIO
- - - - GND (Bank 0) - -
K2 BKO_IO31 HSI1B_SOUTN 15N/HSIH BKO_IO11 HSIOB_SOUTN 5N/HSIO
K5 BKO_1032 - 16P/HSI1 BKO_IO12 - 6P/HSIO
K4 BKO_IO33 - 16N/HSIH BK0_IO13 - 6N/HSI0
L1 BKO_1034 HSI1B_SINP 17P/HSI1 BKO_1O014 HSIOB_SINP 7P/HSIO
= GND (Bank 0) = = = = =
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“E-Series” Commercial

Part Number Gates Voltage Speed Grade Package Balls
LFX125EB-05F256C 139K 2.5/3.3 -5 fpBGA 256
LFX125EB-04F256C 139K 2.5/3.3 -4 fpBGA 256
LFX125EB-03F256C 139K 2.5/3.3 -3 fpBGA 256
LFX125EC-04F256C 139K 1.8 -4 fpBGA 256
LFX125EC-03F256C 139K 1.8 -3 fpBGA 256
LFX125EB-05F516C 139K 2.5/3.3 -5 fPBGA 516
LFX125EB-04F516C 139K 2.5/3.3 -4 fPBGA 516
LFX125EB-03F516C 139K 2.5/3.3 -3 fpBGA 516
LFX125EC-04F516C 139K 1.8 -4 fpBGA 516
LFX125EC-03F516C 139K 1.8 -3 fpBGA 516
LFX125EB-05FH516C" 139K 2.5/3.3 -5 fpBGA 516
LFX125EB-04FH516C' 139K 2.5/3.3 -4 fpBGA 516
LFX125EB-03FH516C' 139K 2.5/3.3 -3 fpBGA 516
LFX125EC-04FH516C' 139K 1.8 -4 fpPBGA 516
LFX125EC-03FH516C' 139K 1.8 -3 fpBGA 516
LFX200EB-05F256C 210K 2.5/3.3 -5 fpBGA 256
LFX200EB-04F256C 210K 2.5/3.3 -4 fpBGA 256
LFX200EB-03F256C 210K 2.5/3.3 -3 fpBGA 256
LFX200EC-04F256C 210K 1.8 -4 fpBGA 256
LFX200EC-03F256C 210K 1.8 -3 fpBGA 256
LFX200EB-05F516C 210K 2.5/3.3 -5 fpBGA 516
LFX200EB-04F516C 210K 2.5/3.3 -4 fpBGA 516
LFX200EB-03F516C 210K 2.5/3.3 -3 fpBGA 516
LFX200EC-04F516C 210K 1.8 -4 fpBGA 516
LFX200EC-03F516C 210K 1.8 -3 fpBGA 516
LFX200EB-05FH516C! 210K 2.5/3.3 -5 fpBGA 516
LFX200EB-04FH516C' 210K 2.5/3.3 -4 fpBGA 516
LFX200EB-03FH516C' 210K 2.5/3.3 -3 fpBGA 516
LFX200EC-04FH516C! 210K 1.8 -4 fpBGA 516
LFX200EC-03FH516C’ 210K 1.8 -3 fpBGA 516
LEX500EB-05F516C 476K 2.5/3.3 -5 fpBGA 516
LFX500EB-04F516C 476K 2.5/3.3 -4 fpBGA 516
EFX500EB-03F516C 476K 2.5/3.3 -3 fpBGA 516
LEX500EC-04F516C 476K 1.8 -4 fpBGA 516
LFX500EC-03F516C 476K 1.8 -3 fpBGA 516
LFX500EB-05FH516C! 476K 2.5/3.3 -5 fpBGA 516
LFX500EB-04FH516C' 476K 2.5/3.3 -4 fpBGA 516
LFX500EB-03FH516C' 476K 2.5/3.3 -3 fpBGA 516
LFX500EC-04FH516C' 476K 1.8 -4 fpBGA 516
LFX500EC-03FH516C' 476K 1.8 -3 fpBGA 516
LFX500EB-05F900C 476K 2.5/3.3 -5 fpBGA 900
LFX500EB-04F900C 476K 2.5/3.3 -4 fpBGA 900
LFX500EB-03F900C 476K 2.5/3.3 -3 fpBGA 900
LFX500EC-04F900C 476K 1.8 -4 fpBGA 900
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