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Applications of Embedded - FPGAs
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Product Line Ordering Part Number Product Status Reference PCN

LFX500B-03F516C
LFX500B-04F516C
LFX500B-05F516C
LFX500B-03F900C
LFX500B LFX500B-03FN900C Discontinued PCN#09-10
LFX500B-04F900C

LFX500B-04FN900C
LFX500B-05F900C

LFX500B-05FN900C

LFX500C-03F516C
LFX500C-04F516C
LFX500C-03F900C . )
LFX500C LEX500C-03FEN900C Discontinued PCN#09-10
LFX500C-04F900C

LFX500C-04FN900C

LFX1200B-03FE680C
LFX1200B-04FE680C
LFX1200B-05FE680C . .
LFX1200B LEX1200B-03E900C Discontinued PCN#03A-10
LFX1200B-04F900C

LFX1200B-05F900C

LFX1200C-03FE680C
LFX1200C-04FE680C . .
LFX1200C LEX1200C-03F900C Discontinued PCN#03A-10

LFX1200C-04F900C

LFX125EB-03F256C
LFX125EB-03FN256C
LFX125EB-04F256C
LFX125EB-04FN256C
LFX125EB-05F256C
LFX125EB-05FN256C
LFX125EB-03F256I
LFX125EB LFX125EB-03FN256I
LFX125EB-04F256I
LFX125EB-04FN256I

Active / Orderable
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LFX200EB-03F256C
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LFX200EB-05F256C
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Active / Orderable

LFX200EB-03F516C
LFX200EB-04F516C
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ispXPGA Family Overview

The ispXPGA family of devices provides the ideal vehicle for the creation of high-performance logic designs that
are both non-volatile and infinitely re-programmable. Other FPGA solutions force a compromise, being either re-
programmable or non-volatile. This family couples this capability with a mainstream architecture containing the fea-
tures required for today’s system-level design.

The ispXPGA family is available in two options. The standard device supports sysHSI capability for ultra fast serial
communications while the lower-cost “E-Series” supports the same high-performancé FPGA fabrictwithout the sys-
HSI Block.

Electrically Erasable CMOS (E2CMOS) memory cells provide the ispXPGA family. with’ non-volatile capability.
These allow logic to be functional microseconds after power is applied, allowing easy interfacing in many applica-
tions. This capability also means that expensive external configuration memories are not required andthatdesigns
can be secured from unauthorized read back. Internal SRAM cells allow, the device to be infinitely. reconfigured if
desired. Both the SRAM and E?CMOS cells can be programmed andverified through the IEEE)1532'industry stan-
dard. Additionally, the SRAM cells can be configured and read-back through the sysCONFEIG™ peripheral port.

The family spans the density and I/O range required for the majority of today’s logic designs, 139K40"1.25M func-
tional gates and 160 to 496 1/0. The devices are available for©®peration from 1.8V, 2.5V, and 3.8V power supplies,
providing easy integration into the overall system.

System-level design needs are met throughthe incerporation of sysMEM\dual-pert¢memory blocks, syslO
advanced 1/0O support, and sysCLOCK Phasé Locked Loops (PLLs). High-speed serial communications are sup-
ported through multiple sysHSI blocks, which provide clock data recovery (CDR) and serialization/de-serialization
(SERDES).

The ispLEVER™ design tool from Iatticerallows easy implementation of designs using the ispXPGA product. Syn-
thesis library support is available ,for major logic synthesis, tools. The ispLEVER tool takes the output from these
common synthesis packagesfand place and routes the design in thenispXPGA product. The tool supports floor
planning and the management of othér constraints within the device. The tool also provides outputs to common
timing analysis tools fordiming analysis.

To increase designer productivity, Lattice provides a vatiety of,pre-designed modules referred to as IP cores for the
ispXPGA product. These IP cofes allow designers to concentrate on the unique portions of their design while using
pre-designed,blocks to implément standard functions such as bus interfaces, standard communication interfaces,
and memory-controllers,

Through thewuse of advanced technology and innovative architecture the ispXPGA FPGA devices provide design-
ers with,excellent speed performance. Although design dependent, many typical designs can run at over 150MHz.
Certain‘designs can run at over 300MHz. Table 2 details the performance of several building blocks commonly
used.by logic designers.

Table 2. ispXPGA Speed Performance for Typical Building Blocks

Function Performance
8:1 Asynch MUX 150 MHz
1:32 Asynch Demultiplexer 125 MHz
8 x 8 2-LL Pipelined Multiplier 225 MHz
32-bit Up/Down Counter 290 MHz
32-bit Shift Register 360 MHz
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Configurable Logic Element

The CLE is made up of a four-input Look-up Table (LUT-4), a Carry Chain Generator (CCG), and a two-input AND
gate. The LUT-4 creates various combinatorial and memory elements, the CCG creates a single one-bit full adder,
and the two-input AND gate can expand the CCG to incorporate Booth Multiplier capability by feeding the output of
the AND gate to one of the inputs of the CCG.

Of the five inputs that feed each CLE, two are dedicated inputs into each LUT-4 and the'remaining three take on
varying functionality. The third and fourth inputs can be used as either inputs to the LIUT-4 or as a Feed-Thru to the
CSE via the WLG. The fifth input can be a data port when the LUT is configureds@s Distributed Memory, a select
line for multiplexer operation, or a Feed-Thru directly to the CSE via the WLG (Figure,2).

Look-Up Table — Combinatorial Mode
In combinatorial mode, the LUT-4 can implement any logic function up to four inputs. By using the earry'ehain and
the WLG, each LUT-4 can be combined to form the enhanced functionsilistechin Table 3.

Look-Up Table — Distributed Memory Mode

In the distributed memory mode, the LUT functions as a memory ‘element. The inputsto the LUT function as
Address and Data. Each PFU is capable of implementingp t0°64'SRAM bits. Both singlerand double port RAM
can be performed in the PFU (Table 3). Furthermore, the distributed memory can be ‘configured, as either synchro-
nous or asynchronous memory. Figure 3 illustrates the LUT while in distributedgmemory mode. When using any
LUT in the PFU in memory mode, the Set/Reset signal will be used for Write Enable(WE(SR)) and the CLKO signal
will be used as the clock for synchronous read and write.

Figure 3. LUT in Distributed Memory Mode
PFUCLKO

CEBO

WE (SR) <5

ADDRI[0] (IND)

ADDR[1] (IN1)

ADPR(2] (IN2) LUT-4 DOUT (4A)

ADDRI[3] (IN3)

DIN (S8EL)

Look-Up Table — Shift Register.Mode

In the'shift register modeg the LUT functions as a 1-bit to 8-bit shift register. This means that each PFU can imple-
ment up to four 8-bit shift registerstor any cascaded combination. Figure 4 illustrates the LUT when configured in
shiftyrégister mode.
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Figure 11. ispXPGA PIO
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VLI Routing Resources

The ispXPGA architecture, contains a Variable-Length-Interconnect (VLI) routing technology connecting the PFUs,
PICs, and EBRs in the device. There aresfour types ofrouting resources, Global Lines, Long Lines, General Inter-
connect, and Loeal Linegs forming thefglobal routing structure. This allows a signal to be routed to any element in
the device with the eptimal delay.

The Global Lines consist of global clock'lines'and a global set/reset line. These lines are routed to all elements in
the device. They are specifically.désigned for high speed, predictable timing regardless of fan-out. The global clock
lines can also be used as dedicated inputs.

The, Long Lines conSist of Horizontal and Vertical Long Lines (HLL and VLL). The VLL and HLL are tri-statable
lines spanning thé entire device."These lines allow fast routing for high fan-out nets and general-purpose functions.

The General Interconnect€onsists of Double and Deca Lines. The Double Lines connect up to three elements (two
plus the driving element), while the Deca Lines connect up to eleven elements (ten plus the driving element).

The Local Lines are extremely fast routing paths consisting of Feedback and Direct Connect Lines. The Feedback
Lines are internal routing paths from the PFU outputs to the PFU inputs. The Direct Connect Lines connect all adja-
cent elements.

The Common Interface Block (CIB) provides the link between the logic element (PFU, PIC, or EBR) and the VLI
Routing resources. The CIB is a switch matrix that can be programmed to connect virtually any routing resource to
any input or output of the logic element.

11
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Figure 23. LVPECL Driver with Three Resistor Pack
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ispXPGA 125B/C & ispXPGA 125EB/EC External Switching Characteristics

Over Recommended Operating Conditions

-5' -4 -3
Parameter Description Conditions Min. | Max. | Min. pMax. [*"Min. | Max. | Units
Global Clock Input to P10 Output Register . - .
tCO OUtpUt 5.3 5.7 6.6 ns
ts Global Clock Input Setup g(le(li)llnput 'S 1o RgouN gLt 19 | — p-18f— | 15| — ns
ty Global Clock Input Hold gé(lja)l,npm ROt input 2.7 N 29 — 3.3 — ns
tsinDLY Global Clock Input Setup (PIOinput Register with input délay| 3.1 — 3.3 — 3.8 — ns
tHINDLY Global Clock Input Hold  “|PIO Input Register with inpat'delayy, 0.0 — 0.0 — 0.0 —
Global Clock Input t6 PIO Output Register usingyPLL N . .
tcopLL Output without delay 3.6 3.9 45 | ns
PIO Input Register withoutinput
tspLL Global Clockdput Setup_iier e o PR~y a;’ 0| —|o1| — 03] — | ns
PIO Input Register without input
tupLL Global Clogkfiput Hold. | o e o P?_L Wi oY as 09 | — |10 | — | 12| — | ns
PIO Input Register with input dela
tsinouypLL | @lobal Clock Input Setup usifg gLL Witghout delay P Y1 5.1 — 5.5 — 6.3 — ns
PIO Input Régister with input dela
oL | Global Glogk Input Hold | f D LI out dol ay P Y 80| — | 28| — | 24| — | ns
1. Only available forlispXPGA 125B andispXPGA 125EB (2.5V/3.3V) devices. Timing v.0.3
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ispXPGA 125B/C & ispXPGA 125EB/EC PFU Timing Parameters (Cont.)

Over Recommended Operating Conditions

-5 -4 -3

Parameter Description Min. | Max. | Min. | Max.{=Min. | Max. | Units
Reset/Set
t ASSRO Asynchronous Set/Reset to Output — 1.09 | — 197 | — 1.35 | ns
t AssrPW Asynchronous Set/Reset Pulse Width 419 — 4.50 — | 5.18 — ns
tLASSRR Asynchronous Set/Reset Recovery — 0.51 —, (055 — 0.63 | ns
tissk s Synchronous Set/Reset Setup Time -0.08 | —##y0.08 |, = | -0.03 | — ns
t ssR H Synchronous Set/Reset Hold Time 0.03 — 0.03 — 0.03 — ns
1. Only available for ispXPGA 125B and ispXPGA 125EB (2.5V/3.3V) devices. Timing v.0.3
2. t cTHRUL quoted bit by bit.
ispXPGA 125B/C & ispXPGA 125EB/EC PIC Timing Parameters

-5 -4 -3

Parameter Description Min. | Max. | Min. | Max. | Min. | Max. | Units
Register/Latch Delays
tio_co Register Clock to Output Delay — | 0.89y] — | 096 | — 1.10 | ns
to s Register Setup Time (Data before Clock) 0.05 — 1.0.05 g 0.06 — ns
tio_H Register Hold Time (Data after Clock) 0.06 = 0.06 — 0.07 — ns
tioce s Register Clock Enable Setupfime -0.08y| —»|-003| — |[-0.03| — ns
tioce_H Register Clock Enable Hold Time 0.13 0.13 — 0.15 — ns
tio_co Latch Gate to Output Delay — | 068 | — |073| — | 084 | ns
tioL s Latch Setup Time 0.05 — 0.05 — 0.06 — ns
tioL_H Latch Hold Time 0.06 — 0.06 — 0.07 — ns
tioLPD Latch Propag@ation Delay (Transparent Mode) — 0.09 — 0.10 — 0.12 ns
toAsSRO Asynchronous Set/Reset'to Output — 1.00 | — 1.08 | — 124 | ns
tioASRPW Asynchronods Set/Réeset Pulse Width 4.19 — 4.50 — 5.18 — ns
tioASRR Asynchronous)Sét/Reset Recovery Time — 0.23 — 0.25 — 029 | ns
Input/Output Delays
tioBUF Output,Buffer Delay — 0.97 — 1.04 — 1.20 | ns
tioin Input Buffer Delay — 057 | — 0.61 — 0.70 | ns
toEN Output Enable Delay — | 0583 | — |057| — | 066 | ns
tiobis Output Disable Delay — |-014| — |-013| — |-011| ns
tiorT Feed-thru Delay — 0.19 — 0.20 — 0.23 ns
1. Only‘available for ispXPGA»125B and ispXPGA 125EB (2.5V/3.3V) devices. Timing v.0.3
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ispXPGA 500B/C & ispXPGA 500EB/EC PFU Timing Parameters

Over Recommended Operating Conditions

-5' -4 -3

Parameter Description Min. | Max. | Min. | Max.«{=Min. | Max. | Units
Functional Delays
LUTs
tLuT4 4-Input LUT Delay — 0.41 = 044 = 0.51 ns
tLuts 5-Input LUT Delay — 0.73 < 0.79 — 0.91 ns
tLute 6-Input LUT Delay — 0.86 — 0.93 — 1.07 | ns
Shift Register (LUT)
tisR s Shift Register Setup Time -0.64| —, |-062| — |-0531 — ns
tL sR H Shift Register Hold Time 0.61 — 063 | — [ 072y — ns
tLsr co Shift Register Clock to Output Delay S 0.70 — 0.75 — 0.86 | ns
Arithmetic Functions
t cTHRUR MC (Macro Cell) Carry In to MC Carry Out Delay{Ripple) | “— 0.08 — 0.09 — 0.10 ns
t cTHRUL? MC Carry In to MC Carry Out Delay (Look Ahéad) — 0.05 — 0.05 4 0.06 | ns
t STHRU MC Sum In to MC Sum Out Delay — 0.42 — | 0.45 — 052 | ns
t.sincour  |MC Sum In to MC Carry Out Delay — 0.29 — 0.31 — 0.36 | ns
t cinsoutr  |MC Carry In to MC Sum Out Delay (Ripple) — 0.36 B 0.39 — 0.45 | ns
t cinsouTe  |MC Carry In to MC Sum Out Delay (Look Ahead) =, | 0.26 — | 0.28 — 0.32 | ns
Feed-thru
T PFU Feed-Thru Delay lL— |01 | — [o16] — [o18] ns
Distributed RAM
ttram co | Clock to RAM Oufput — (124 — [133 | — [ 153 ns
tiramap_ s |Address Setup Time -0.41 — |-040| — |-034| — ns
t RAMD_S Data Setup Time 0.21 — 0.22 — 0.25 — ns
t ramwe s | Write Enable Setup Time 0.45 — 0.46 — 0.53 — ns
t ramap_H  |Address Hold Time 0.58 — 0.60 — 0.69 — ns
t RAMD_H Data Hold Time 0.11 — | 0.1 — | 013 | — ns
t RamwE. 44> |Write EnabléHold Time 0.12 — 0.12 — 0.14 — ns
t ranmcPw  {Clock Palse Width (High or Lew) 2.91 — 3.00 — 3.45 — ns
t RAMADO Address to Output Delay — 0.86 — 0.93 — 1.07 ns
Register/Latch Delays
Registers
1 co Register Clock to Output Delay — 0.58 — 0.62 — 0.71 ns
t“s Register Setup Time (Data before Clock) 0.14 — 0.14 — 0.16 — ns
tH Register. Hold Time (Data after Clock) -012| — |-012| — |-0.10| — ns
tLce s RegisterClock Enable Setup Time 011} — |-011| — [-009| — ns
tLcE H Register Clock Enable Hold Time 0.11 — | 0.1 — | 013 | — ns
Latches
i co Latch Gate to Output Delay — | 009| — |010| — | 012 | ns
t s Latch Setup Time 014 | — | 014 | — | 016 | — ns
t H Latch Hold Time -012| — |-012| — |-0.10| — ns
tLLPD Latch Propagation Delay (Transparent Mode) — 0.09 — 0.10 — 0.12 ns
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sysCLOCK PLL Timing
Over Recommended Operating Conditions

Symbol Parameter Conditions Min Max | Units
tPwH Input clock, high time 80% to 80% 1.2 — ns
tpwiL Input clock, low time 20% to 20% 1.2 — ns
tr, tF Input Clock, rise and fall time 20% to 80% > 3.0 ns
tiNsTB Input clock stability, cycle to cycle (peak) -4 +/- 250 ps
fMDIVIN M Divider input, frequency range 10 320 MHz
fupivouT M Divider output, frequency range 10 320 MHz
fNDIVIN N Divider input, frequency range 10 320 MHz
fnDIvouT N Divider output, frequency range 10 320 MHz
fypIVIN V Divider input, frequency range 100 400 MHz
fypivouTt V Divider output, frequency range 10 320 MHz
toutpbuTy output clock, duty cycle 40 60 %

Clean reference’
10MHz 6 fMDIVOUT 8 40MHz or N +/- 600 ps
100MHz &,f VDIVIN 6 160MHz

t Output clock, cycle to cycle jitter (peak
JIT(CC) P y yelel (peak) Clean séeference’
40MHz 6 fMDlVOUT 8 320MHzand — +/- 150 ps
160MHz & fVD|V|N & 400MHz
Clean reference’
10MHz & fMD|VOUT 0. 40MHz or — +/- 600 ps
. . 100MHz® fVDIVlN & 160MHz
t 2 Output clock, period jitter (peak
JIT(PER) P P iifoR{Reak) Cleanf reference’
40MHz 6 fMDlVOUT 0 320MHz and — +/- 150 ps
160MHz & fVD|V|N d 400MHz
tcLk_ouT pEeLay |Input clock to|CLK_OUT delay Internal feedback — 3.0 ns
tPHASE Input cletk'to external feedback delta External feedback — 1.5 ns
tLock Time'to acqguire phase lock after input stable — 25 us
tpLL_DELAY Delay inérement{(lead/Lag) Typical = +/- 250ps +/- 120 | +/- 550 ps
tRANGE Total outputidelay range (lead/lag) +/-0.84|+/-3.85| ns
tpLL RSTW. Minimumyreset pulse width 1.8 — ns
toLk N> Global clock input delay. — 1.0 ns
tpLL4SEC_DELAY |Secondary PLL output delay — 1.5 ns

1. This condition a@ssures that the output phase,jitter will remain within specifications. Jitter spec is based on optimized M, N and V settings
determinediby the ispLEVER software.

2. /Accumulated jitter measured over 10,000 waveform samples

3. Internal timing for reference only.
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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 2) - - GND (Bank 2) - -
R8 BK2_1019 - 35N BK2_1019 - 31N
N8 BK2_1020 - 36P BK2_1020 4 32P
P8 BK2_1021 - 36N BK2_1021 - 32N

= GND (Bank 2) - - - - -

- GND (Bank 3) - - - - -
T8 BK3_I00 - 39P BK3_100 - 33P
T9 BK3_IO1 - 39N BK3_IO1 - 33N
R9 BK3_I02 - 40P BK3_102 - 34P

- - - - GND (Bank'8) - -

R10 BK3_I03 - 40N BK3 103 - 34N
P9 BK3_I04 - 41P BKS3.104 - 35P
N9 BK3_IO5 - 41N BK3_l0O5 - 35N

T10 BK3_IO6 - 42P BK3_IO6 - 36P

- GND (Bank 3) - - - - -

T11 BK3_I07 - 42N BK3_107 - 36N

P10 BK3_I08 - 43P BK31nI108 - 37P

- - - : GND (Bank.3) - -

N10 BK3_I09 - 43N BK3_109 - 37N

R11 BK3_1014 - 46P BK3.1010 - 38P

- GND (Bank 3) - - - - -

R12 BK3_lO15 - 46N BK3_1011 - 38N

P11 BK3_ 1016 VREF3 47P BK3_1012 VREF3 39P

N11 BK311017 - 47N BK3_1013 - 39N

T12 BK3_1018 - 48P BK3_IO14 - 40P

T13 BK3_1019 - 48N BK3_1015 - 40N

R13 BK3_1020 - 49P BK3_1016 - 41P

- - - - GND (Bank 3) - -

R14 BK3_1021 - 49N BK3_1017 - 41N

P12 BK3_1022 < 50P BK3_l018 - 42P

- GND (Bank'3) - - - - -

Nd2 BK341023 - 50N BK3_1019 - 42N

T14 GSR - - GSR - -

T15 DXP - - DXP - -

P13 DXN - - DXN - -

P15 BK4_100 - 52P/HSI2 BK4_I00 - 44P

N14 BK4_IO1 - 52N/HSI2 BK4_IO1 - 44N

R16 BK4_102 HSI2A_SINP 53P/HSI2 BK4_l02 - 45P

- GND (Bank 4) - - - - -

P16 BK4_103 HSI2A_SINN 53N/HSI2 BK4_I03 - 45N

N15 BK4_104 - 54P/HSI2 BK4_104 - 46P

GND (Bank 4)

67




Lattice Semiconductor

ispXPGA Family Data Sheet

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: 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'
J29 BK5_1022 HSI4B_SOUTP 116P/HSI4 NC NC
GND (Bank 5) =
H29 BK5_1023 HSI4B_SOUTN 116N/HSI4 NC NG
F30 BK5_1024 117P/HSI5 NC NC =
G29 BK5_1025 117N/HSI5 NC NC
H28 BK5_1026 HSI5A_SINP 118P/HSI5 NC NC
H27 BK5_1027 HSI5A_SINN 118N/HSI5 NC NC
E30 BK5_1028 119P/HSI5 NC - NC
F29 BK5_1029 119N/HSI5 NC 5 NC
G28 BK5_1030 | HSISA_SOUTP | 120P/HSI5 NC NC - L
GND (Bank 5) - -
G27 BK5_1031 HSISA_SOUTN | 120N/HSI5 NC NC -
E29 BK5_1032 VREF5 121P/HSI5 BK5_l016 VREF5 73P/HSI3 BK5_IO14 VREF5 62P/HSI1
F28 BK5_1033 121N/HSI5 BK5_I017 73N/HSI3 BK5L1015 62N/HSI1
D30 BK5_1034 HSI5B_SINP 122P/HSI5 BK5_1018 HSI8B SINP 74P/HSI3 BK5_I016 HSHB_SINP 63P/HSI1
GND (Bank 5)
C30 BK5_1035 HSI5B_SINN 122N/HSI5 BK5_lO19 HSI3BASINN 74N/HSI3 BK5.1017 HSI1B_SINN 63N/HSI1
D29 BK5_1036 123P/HSI5 BK5_1020, 75P/HSI3 NC
D28 BK5_1037 123N/HSI5 BK5_1021 75N/HSI3 NC
E28 BK5_1038 | HSI5SB_SOUTP | 124P/HSI5 BK5_1022 HSI3B_SOUTP 76PIHSI3 BK51020 HSIHB_SOUTP 65P/HSI1
GND (Bank 5) - GND (Bank 5)
E27 BK5_1039 | HSISB_SOUTN | _A24N/HSI5 BK5_1023 | HSI3B_SOUTN 76N/HSI3 BK5_l021 HSIHB_SOUTN 65N/HSI1
C29 BK5_1040 125P BK5_1024 - 77P/HSI3 BK5_1018 64P/HSI1
B30 BK5_1041 125N BK5_1025 77N/HSI3 BK5_1019 64N/HSI1
A29 CFGO 4 CFGO CFGO
B28 DONE S 3 DONE = DONE
A28 PROGRAMb PROGRAMb = PROGRAMb
D26 BK6_100, INITb 126P BK6_100 INITb 78P BK6_100 INITb 66P
Cc27 BK6_IO1 CCLK 126N BK6_IO1 CCLK 78N BK6_IO1 CCLK 66N
B27 BK6_I02 127P BK6_I02 79P BK6_I02 67P
GND (Bank 6) P GNP _(Bank®6)
A27 BK6._ 103 127N BK6_103 79N BK6_103 67N
C26 BK6_I04 CSb 128P BK6_l04 CSb 80P BK6_l04 CSb 68P
- - GND (Bank 6)
B26 BK6_105 Read 128N BK6_IO5 Read 80N BK6_IO5 Read 68N
A26 BK6_I06 129P NC NC
C25 BK6_I07 129N NC NC
D24 BK6_108 = 130P NC NC
B25 BK6_I09 130N NC NC
A25 BK64010 h 131P NC NC
GND (Bank 6) =
C24 BK6_lO11 131N NC NC
D23 BK6_lO12 132P NC NC
B24 BK6_1013 132N NC - - NC -
Cc23 BK6_l014 133P NC - - NC -
A24 BK6_l015 - 133N NC - - NC - -
C22 BK6_l016 - 134P NC - - NC - -
B23 BK6_1017 - 134N NC - - NC - -
B22 BK6_1018 DATA7 135P BK6_I06 DATA7 81P BK6_I06 DATA7 69P
GND (Bank 6)
A23 BK6_I1019 DATA6 135N BK6_IO07 DATA6 81N BK6_IO07 DATA6 69N
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ispXPGA Logic Signal Connections: 680-Ball fpBGA (Cont.)

LFX1200
680-Ball fpBGA Signal Name Second Function LVDS Pair/sysHSI Reserved'
AW35 BK4_104 - 126P
AV35 BK4_105 - 126N
AV34 BK4_106 HSI5A_SINP 127P
AU34 BK4_107 HSI5A_SINN 127N
AT34 BK4_108 - 128P
AU35 BK4_109 - 128N
AT33 BK4_l010 HSI5A_SOUTP 129P/HSI5
- GND (Bank 4) - -
AU33 BK4_I011 HSI5A_SOUTN 129N/HSI5
AW34 BK4_1012 VREF4 130P/HSI5
AV33 BK4_1013 - 130N/HSI5
AR32 BK4_1014 HSI5BL SINP 181P/HSI5
AT32 BK4_1015 HSI5B_SINN 131N/HSI5
AU32 BK4_1016 - 182P/HSI5
AW33 BK4_1017 - 132N/HSI5
AV32 BK4_1018 HSI5B, SOUTP 133P/HSI5
- GND (Bank 4) - -
AV31 BK4_1019 HSI5B_SOUTN 133N/HSI5
AU31 BK4_1020 - 134P/HSI5
AW32 BK4_1021 - 134N/HSI5
AR30 BK4£1022 HSI6A_SINP 135P/HSI5
AT31 BK4_1023 HSI6A SINN 135N/HSI5
AW31 BK4:1024 - 136P/HSI5
AV30 BK4_1025 - 136N/HSI5
AT30 BK4_1026 HSI6A_SOUTP 137P/HSI6
- GND (Bank 4) - -
AT29 BK4_1027 HSIBA_SOUTN 137N/HSI6
AW30 BK4_1028 - 138P/HSI6
AU29 BK4_1029 - 138N/HSI6
AT28 BK4L1030 HSI6B_SINP 139P/HSI6
AU28 BK4:1031 HSI6B_SINN 139N/HSI6
AV28 BK4, 1032 - 140P/HSI6
AT27 BK4:1033 - 140N/HSI6
AU27 BK4_1034 HSI6B_SOUTP 141P/HSI6
- GND (Bank 4) - -
AV27 BK4_1035 HSI6B_SOUTN 141N/HSI6
AW28 BK4_1036 - 142P/HSI6
AR26 BK4_1037 - 142N/HSI6
AwW27 BK4_1038 - 143P/HSI6
AT26 BK4_1039 - 143N/HSI6
AV26 BK4_1040 - 144P/HSI6
AR24 BK4_1041 - 144N/HSI6
AT25 BK4_1042 - 145P/HSI6
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ispXPGA Logic Signal Connections: 680-Ball fpBGA (Cont.)

LFX1200
680-Ball fpBGA Signal Name Second Function LVDS Pair/sysHSI Reserved'

- GND (Bank 4) - -
AW26 BK4_1043 - 145N
AV25 BK4_1044 - 146P
AT24 BK4_1045 - 146N
AU24 BK4_1046 - 147P
AU25 BK4_1047 - 147N
AW25 BK4_1048 PLL_RST4 148P
AW24 BK4_1049 PLL_RST5 148N
AU23 BK4_I050 - 149P

= GND (Bank 4) - -
AT23 BK4_1051 - 149N
AvV24 BK4_1052 - 150P
AW23 BK4_1053 - 150N
AV23 BK4_1054 SS_CEKKIN1P 151P
AU22 BK4_l055 SS,. CLKINAN 151N
AR21 BK4_l056 PLL) FBK4 152P
AT22 BK4_1057 PLL FBK5 152N
AV22 BK4_1058 SS_CLKOUT1P 153P

= GND (Bank 4) - -
Av21 BK4_1059 SS_CLKOUT1N 153N
AT21 BK441060 CLK<OuT4 154P
AU21 BK4_1061 CLK OUT5 154N

- GND (Bank 4) - -
AT19 GCLK4 - LVDS Pair2P
AU19 GCLK5 - LVDS Pair2N
AW22 \VCCP1 - -
AR20 GNDP1 - -
AU18 GCLK6 - LVDS Pair3P
AT18 GCLK7 - LVDS Pair3N

s GND (Bank 5) - B
AV17 BK5.100 CLK_OuUT6 155P
AV18 BK5_104 CLK_OuUT7 155N
AW21 BK5_102 PLL_FBK6 156P

- GND (Bank 5) - -
AV19 BK5_103 PLL_FBK7 156N
AR19 BK5_104 - 157P/HSI7
AW19 BK5_l05 - 157N/HSI7
AW18 BK5_106 PLL_RST6 158P/HSI7
AW17 BK5_107 PLL_RST7 158N/HSI7
AT17 BK5_108 - 159P/HSI7
AV16 BK5_109 - 159N/HSI7
AU17 BK5_1010 HSI7A_SINP 160P/HSI7

- GND (Bank 5) - -
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ispXPGA Logic Signal Connections: 680-Ball fpBGA (Cont.)

LFX1200
680-Ball fpBGA Signal Name Second Function LVDS Pair/sysHSI Reserved'
AU6 BK5_1050 HSI9B_SINP 180P/HSI9
- GND (Bank 5) - -
AV6 BK5_I051 HSI9B_SINN 180N/HSI9
AR8 BK5_l052 - 181R
AT7 BK5_1053 - 181N
AU5 BK5_l054 HSI9B_SOUTP 182P
AV5 BK5_I055 HSI9B_SOUTN 182N
AW5 BK5_1056 - 183P
AW4 BK5_1057 - 183N
AT6 BK5_1058 - 184P
- GND (Bank 5) - -
AV4 BK5_1059 - 184N
AR6 BK5_1060 - 185P
AU4 BK5_1061 - 185N
AT1 CFGO - -
AT3 DONE - -
AT2 PROGRAMb - -
AP4 BK6_100 INITb 186P
AP5 BK6_lO1 CCLK 186N
AR3 BK6_102 - 187P
= GND (Bank'6) - B
AR2 BK6_103 - 187N
AP3 BK6_104 CSb 188P
AR1 BK6_105 Read 188N
AP2 BK6.406 - 189P
AP1 BK6_ 107 - 189N
AN4 BK6_108 - 190P
AM5 BK6_109 - 190N
AN3 BK6_1010 - 191P
s GND (Bank 6) - B
AN2 BK6-1011 - 191N
AM4 BK6,.1012 VREF6 192P
AM3 BK6.1013 - 192N
AN1 BK6_1014 - 193P
AM2 BK6_1015 - 193N
AL4 BK6_1016 - 194P
AK5 BK6_I017 - 194N
AM1 BK6_1018 - 195P
- GND (Bank 6) - -
AK4 BK6_1019 - 195N
AL3 BK6_1020 - 196P
AL2 BK6_1021 - 196N
AL1 BK6_l022 - 197P
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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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ispXPGA Logic Signal Connections: 900-Ball fpBGA (Cont.)

LFX1200 LFX500
900 fpBGA Second LVDS Pair/ Second LVDS Pair/
Ball Signal Name Function sysHSI Reserved'] Signal Name Function sysHSI Reserved'
AJ12 BK2_1043 - 83N BK2_1023 - 53N
AD13 BK2_1044 - 84P BK2_1024 - 54P
AE13 BK2_I045 - 84N BK2_I025 - 54N
AK13 BK2_1046 - 85P BK2_1026 = 55P
- - = = GND (Bank 2) - -
AJ13 BK2_I1047 - 85N BK2_1027 4 55N
AG13 BK2_1048 - 86P BK2_1028 - 56P
AH13 BK2_1049 - 86N BK2_1029 - 56N
AE14 BK2_I0O50 - 87P BK2_1030 - 57P
= GND (Bank 2) - - - - -
AF14 BK2_l0O51 - 87N BK2_1031 - 57N
AG14 BK2_1052 - 88P BK2' 1032 - 58P
AH14 BK2_1053 - 88N BK2_1033 = 58N
AJ14 BK2_1054 - 89P BK2_1034 - 59P
- - - - GND (Bank'2) - -
AK14 BK2_1055 - 89N BK210835 - 59N
AE15 BK2_1056 a 90P BK2_1036 - 60P
AF15 BK2_IO57 - 90N BK2.,1037 - 60N
AG15 BK2_1058 = 91P BK2_1038 - 61P
- GND (Bank 2) - - - - -
AH15 BK2_1059 - 91N BK2_1039 - 61N
AJ15 BK2_1060 - 92P BK2_1040 - 62P
AK15 BK2 1061 - 92N BK2_1041 - 62N
= GND, (Bank 2) = - GND (Bank 2) - -
= GND(Bank.3) = s GND (Bank 3) = =
AK16 BK3_100 g 93P BK3_100 - 63P
AJ16 BK8 101 - 93N BK3_IO1 - 63N
AH16 BK3_102 - 94P BK3_l102 - 64P
- GND (Bank 3) - - - - -
AG16 BK3_I0O3 - 94N BK3_I103 - 64N
AFi16 BK34104 - 95P BK3_104 - 65P
AE16 BK3. 105 - 95N BK3_l05 - 65N
AK17 BK3:106 - 96P BK3_I106 - 66P
= = = = GND (Bank 3) = =
AJ17 BK3_107 - 96N BK3_107 - 66N
AH17 BK3_108 - 97P BK3_108 - 67P
AG17 BK3_I109 - 97N BK3_I109 - 67N
AF17 BK3_IO10 - 98P BK3_IO010 - 68P
- GND (Bank 3) - - - - -
AE17 BK3_IO11 - 98N BK3_IO11 - 68N
AH18 BK3_l012 - 99P BK3_l012 - 69P
AG18 BK3_1013 - 99N BK3_1013 - 69N
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Part Number Description
LEX XXXX X X —XX XXXXX X

Device Family j L Grade

LFX C = Commercial

Gates | = Industrial

125 = 139K Gates — Package

200 = 210K Gates F256 = 256-Ball(fpBGA

500 = 476K Gates FH516 = 516-Ball TpBGA (with Heat Spreader)

1200 = 1.25M Gates' F516 = 516-Ball f{pBGA (without Heat Spreader)
FE680 =/680-BallfpSBGA

sysHSI Support Fo0d's 900:Ball PBGA

Blank = Supports sysHSI Fi256 Siead-Free 256-BalkfoBGA

E = No sysHSI Support FNO0O = Lead-Free 900-Ball foBGA2

Power Supply Voltage —————— Speed

B =2.5/3.3V 5 ="Fastest

C=1.8V 4
3 = Slowest

1. Discontinued via PCN #03A-10.
2. Select products only. See Ordering Information tables below for specific support.

Ordering Information
Conventional Packaging

Commercial
Part Number Gates Voltage Speed Grade Package Balls
LFX125B-05F256C 139K 2.5/3.3 -5 fpBGA 256
LFX125B-04F256C 139K 2.5/3.8 -4 fpBGA 256
LFX125B-03F256C 139K 2.5/3.3 -3 fpBGA 256
LFX125C-04F256C 139K 1.8 -4 fpBGA 256
LFX125G-03F256C 139K 1.8 -3 fpBGA 256
LFX125B-05F516C 139K 2.5/3.3 -5 fpBGA 516
LFX125B=04F516C 139K 2.5/3.3 -4 fpBGA 516
LFX125B-03F516C 139K 2.5/3.3 -3 fpBGA 516
LFX125C-04F516C 139K 1.8 -4 fpBGA 516
LFX125C-03F516C 139K 1.8 -3 fpBGA 516
LFX125B-05FH516C’ 139K 2.5/3.3 -5 fpBGA 516
LFX125B-04FH516C! 139K 2.5/3.3 -4 fpBGA 516
LFX125B-03FH516C' 139K 2.5/3.3 -3 fpBGA 516
LFX125C-04FH516C' 139K 1.8 -4 fpBGA 516
LFX125C-03FH516C' 139K 1.8 -3 fpBGA 516
LFX200B-05F256C 210K 2.5/3.3 -5 fpBGA 256
LFX200B-04F256C 210K 2.5/3.3 -4 fpBGA 256
LFX200B-03F256C 210K 2.5/3.3 -3 fpBGA 256
LFX200C-04F256C 210K 1.8 -4 fpBGA 256
LFX200C-03F256C 210K 1.8 -3 fpBGA 256
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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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