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Understanding Embedded - FPGAs (Field
Programmable Gate Array)

Embedded - FPGAs, or Field Programmable Gate Arrays,
are advanced integrated circuits that offer unparalleled
flexibility and performance for digital systems. Unlike
traditional fixed-function logic devices, FPGAs can be
programmed and reprogrammed to execute a wide array
of logical operations, enabling customized functionality
tailored to specific applications. This reprogrammability
allows developers to iterate designs quickly and implement
complex functions without the need for custom hardware.

Applications of Embedded - FPGAs

The versatility of Embedded - FPGAs makes them
indispensable in numerous fields. In telecommunications,
FPGAs are used for high-speed data processing and
network infrastructure. In the automotive industry, they
support advanced driver-assistance systems (ADAS) and
infotainment solutions. Consumer electronics benefit from
FPGAs in devices requiring high performance and
adaptability, such as smart TVs and gaming consoles.
Industrial automation relies on FPGAs for real-time control
and processing in machinery and robotics. Additionally,
FPGAs play a crucial role in aerospace and defense, where
their reliability and ability to handle complex algorithms
are essential.

Common Subcategories of Embedded -
FPGAs

Within the realm of Embedded - FPGAs, several
subcategories address different needs and applications.
General-purpose FPGAs are the most widely used, offering
a balance of performance and flexibility for a broad range
of applications. High-performance FPGAs are designed for
applications requiring exceptional speed and
computational power, such as data centers and high-
frequency trading systems. Low-power FPGAs cater to
battery-operated and portable devices where energy
efficiency is paramount. Lastly, automotive-grade FPGAs
meet the stringent standards of the automotive industry,
ensuring reliability and performance in vehicle systems.

Types of Embedded - FPGAs

Embedded - FPGAs can be classified into several types
based on their architecture and specific capabilities. SRAM-
based FPGAs are prevalent due to their high speed and
ability to support complex designs, making them suitable
for performance-critical applications. Flash-based FPGAs
offer non-volatile storage, retaining their configuration
without power and enabling faster start-up times. Antifuse-
based FPGAs provide a permanent, one-time
programmable solution, ensuring robust security and
reliability for critical systems. Each type of FPGA brings
distinct advantages, making the choice dependent on the
specific needs of the application.
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Routing
There are many resources provided in the LatticeXP2 devices to route signals individually or as busses with related 
control signals. The routing resources consist of switching circuitry, buffers and metal interconnect (routing) seg-
ments. 

The inter-PFU connections are made with x1 (spans two PFU), x2 (spans three PFU) or x6 (spans seven PFU) 
connections. The x1 and x2 connections provide fast and efficient connections in horizontal and vertical directions. 
The x2 and x6 resources are buffered to allow both short and long connections routing between PFUs. 

The LatticeXP2 family has an enhanced routing architecture to produce a compact design. The Diamond design 
tool takes the output of the synthesis tool and places and routes the design. Generally, the place and route tool is 
completely automatic, although an interactive routing editor is available to optimize the design. 

sysCLOCK Phase Locked Loops (PLL)
The sysCLOCK PLLs provide the ability to synthesize clock frequencies. The LatticeXP2 family supports between 
two and four full featured General Purpose PLLs (GPLL). The architecture of the GPLL is shown in Figure 2-4.

CLKI, the PLL reference frequency, is provided either from the pin or from routing; it feeds into the Input Clock 
Divider block. CLKFB, the feedback signal, is generated from CLKOP (the primary clock output) or from a user 
clock pin/logic. CLKFB feeds into the Feedback Divider and is used to multiply the reference frequency.

Both the input path and feedback signals enter the Voltage Controlled Oscillator (VCO) block. The phase and fre-
quency of the VCO are determined from the input path and feedback signals. A LOCK signal is generated by the 
VCO to indicate that the VCO is locked with the input clock signal.

The output of the VCO feeds into the CLKOP Divider, a post-scalar divider. The duty cycle of the CLKOP Divider 
output can be fine tuned using the Duty Trim block, which creates the CLKOP signal. By allowing the VCO to oper-
ate at higher frequencies than CLKOP, the frequency range of the GPLL is expanded. The output of the CLKOP 
Divider is passed through the CLKOK Divider, a secondary clock divider, to generate lower frequencies for the 
CLKOK output. For applications that require even lower frequencies, the CLKOP signal is passed through a divide-
by-three divider to produce the CLKOK2 output. The CLKOK2 output is provided for applications that use source 
synchronous logic. The Phase/Duty Cycle/Duty Trim block is used to adjust the phase and duty cycle of the CLKOP 
Divider output to generate the CLKOS signal. The phase/duty cycle setting can be pre-programmed or dynamically 
adjusted. 

The clock outputs from the GPLL; CLKOP, CLKOK, CLKOK2 and CLKOS, are fed to the clock distribution network.

For further information on the GPLL please see TN1126, LatticeXP2 sysCLOCK PLL Design and Usage Guide.

www.latticesemi.com/dynamic/view_document.cfm?document_id=23975
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Figure 2-6. Primary Clock Sources for XP2-17
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Secondary Clock/Control Sources 
LatticeXP2 devices derive secondary clocks (SC0 through SC7) from eight dedicated clock input pads and the rest 
from routing. Figure 2-7 shows the secondary clock sources.

Figure 2-7. Secondary Clock Sources
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Primary Clock Routing 
The clock routing structure in LatticeXP2 devices consists of a network of eight primary clock lines (CLK0 through 
CLK7) per quadrant. The primary clocks of each quadrant are generated from muxes located in the center of the 
device. All the clock sources are connected to these muxes. Figure 2-9 shows the clock routing for one quadrant. 
Each quadrant mux is identical. If desired, any clock can be routed globally.

Figure 2-9. Per Quadrant Primary Clock Selection

Dynamic Clock Select (DCS) 
The DCS is a smart multiplexer function available in the primary clock routing. It switches between two independent 
input clock sources without any glitches or runt pulses. This is achieved irrespective of when the select signal is 
toggled. There are two DCS blocks per quadrant; in total, eight DCS blocks per device. The inputs to the DCS block 
come from the center muxes. The output of the DCS is connected to primary clocks CLK6 and CLK7 (see Figure 2-
9).

Figure 2-10 shows the timing waveforms of the default DCS operating mode. The DCS block can be programmed 
to other modes. For more information on the DCS, please see TN1126, LatticeXP2 sysCLOCK PLL Design and 
Usage Guide.

Figure 2-10. DCS Waveforms

Secondary Clock/Control Routing
Secondary clocks in the LatticeXP2 devices are region-based resources. The benefit of region-based resources is 
the relatively low injection delay and skew within the region, as compared to primary clocks. EBR rows, DSP rows 
and a special vertical routing channel bound the secondary clock regions. This special vertical routing channel 
aligns with either the left edge of the center DSP block in the DSP row or the center of the DSP row. Figure 2-11 
shows this special vertical routing channel and the eight secondary clock regions for the LatticeXP2-40. 
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www.latticesemi.com/dynamic/view_document.cfm?document_id=23975
www.latticesemi.com/dynamic/view_document.cfm?document_id=23975
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MULTADDSUBSUM sysDSP Element 
In this case, the operands A0 and B0 are multiplied and the result is added/subtracted with the result of the multi-
plier operation of operands A1 and B1. Additionally the operands A2 and B2 are multiplied and the result is added/ 
subtracted with the result of the multiplier operation of operands A3 and B3. The result of both addition/subtraction 
are added in a summation block. The user can enable the input, output and pipeline registers. Figure 2-23 shows 
the MULTADDSUBSUM sysDSP element. 

Figure 2-23. MULTADDSUBSUM
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register. Similarly, CE and RST are selected from their four respective sources (CE0, CE1, CE2, CE3 and RST0, 
RST1, RST2, RST3) at each input register, pipeline register and output register. 

Signed and Unsigned with Different Widths 
The DSP block supports other widths, in addition to x9, x18 and x36 widths, of signed and unsigned multipliers. For 
unsigned operands, unused upper data bits should be filled to create a valid x9, x18 or x36 operand. For signed 
two’s complement operands, sign extension of the most significant bit should be performed until x9, x18 or x36 
width is reached. Table 2-7 provides an example of this. 

Table 2-7. Sign Extension Example

OVERFLOW Flag from MAC 
The sysDSP block provides an overflow output to indicate that the accumulator has overflowed. “Roll-over” occurs 
and an overflow signal is indicated when any of the following is true: two unsigned numbers are added and the 
result is a smaller number than the accumulator, two positive numbers are added with a negative sum or two nega-
tive numbers are added with a positive sum. Note that when overflow occurs the overflow flag is present for only 
one cycle. By counting these overflow pulses in FPGA logic, larger accumulators can be constructed. The condi-
tions for the overflow signal for signed and unsigned operands are listed in Figure 2-24. 

Figure 2-24. Accumulator Overflow/Underflow 

Number Unsigned 
Unsigned 

9-bit 
Unsigned 

18-bit Signed 
Two’s Complement 

Signed 9 Bits 
Two’s Complement 

Signed 18 Bits 

+5 0101 000000101 000000000000000101 0101 000000101 000000000000000101 

-6 N/A N/A N/A 1010 111111010 111111111111111010 
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0
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IPexpress™
The user can access the sysDSP block via the Lattice IPexpress tool, which provides the option to configure each 
DSP module (or group of modules), or by direct HDL instantiation. In addition, Lattice has partnered with The Math-
Works® to support instantiation in the Simulink® tool, a graphical simulation environment. Simulink works with Dia-
mond to dramatically shorten the DSP design cycle in Lattice FPGAs. 

Optimized DSP Functions 
Lattice provides a library of optimized DSP IP functions. Some of the IP cores planned for the LatticeXP2 DSP 
include the Bit Correlator, FFT functions, FIR Filter, Reed-Solomon Encoder/Decoder, Turbo Encoder/Decoder and 
Convolutional Encoder/Decoder. Please contact Lattice to obtain the latest list of available DSP IP cores. 

Resources Available in the LatticeXP2 Family 
Table 2-8 shows the maximum number of multipliers for each member of the LatticeXP2 family. Table 2-9 shows the 
maximum available EBR RAM Blocks and Serial TAG Memory bits in each LatticeXP2 device. EBR blocks, 
together with Distributed RAM can be used to store variables locally for fast DSP operations. 

Table 2-8. Maximum Number of DSP Blocks in the LatticeXP2 Family 

Table 2-9. Embedded SRAM/TAG Memory in the LatticeXP2 Family

LatticeXP2 DSP Performance
Table 2-10 lists the maximum performance in Millions of MAC (MMAC) operations per second for each member of 
the LatticeXP2 family. 

Table 2-10. DSP Performance

For further information on the sysDSP block, please see TN1140, LatticeXP2 sysDSP Usage Guide. 

Device DSP Block 9x9 Multiplier 18x18 Multiplier 36x36 Multiplier 

XP2-5 3 24 12 3

XP2-8 4 32 16 4

XP2-17 5 40 20 5

XP2-30 7 56 28 7

XP2-40 8 64 32 8

Device EBR SRAM Block 
Total EBR SRAM 

(Kbits) 
TAG Memory

(Bits)

XP2-5 9 166 632

XP2-8 12 221 768

XP2-17 15 276 2184

XP2-30 21 387 2640

XP2-40 48 885 3384

Device DSP Block 
DSP Performance 

MMAC

XP2-5 3 3,900

XP2-8 4 5,200

XP2-17 5 6,500

XP2-30 7 9,100

XP2-40 8 10,400

www.latticesemi.com/dynamic/view_document.cfm?document_id=23978
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Programmable I/O Cells (PIC) 
Each PIC contains two PIOs connected to their respective sysIO buffers as shown in Figure 2-25. The PIO Block 
supplies the output data (DO) and the tri-state control signal (TO) to the sysIO buffer and receives input from the 
buffer. Table 2-11 provides the PIO signal list.

Figure 2-25. PIC Diagram

Two adjacent PIOs can be joined to provide a differential I/O pair (labeled as “T” and “C”) as shown in Figure 2-25. 
The PAD Labels “T” and “C” distinguish the two PIOs. Approximately 50% of the PIO pairs on the left and right 
edges of the device can be configured as true LVDS outputs. All I/O pairs can operate as inputs. 
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The signal DDRCLKPOL controls the polarity of the clock used in the synchronization registers. It ensures ade-
quate timing when data is transferred from the DQS to system clock domain. For further discussion on this topic, 
see the DDR Memory section of this data sheet. 

Figure 2-26. Input Register Block

Output Register Block 
The output register block provides the ability to register signals from the core of the device before they are passed 
to the sysIO buffers. The blocks on the PIOs on the left, right and bottom contain registers for SDR operation that 
are combined with an additional latch for DDR operation. Figure 2-27 shows the diagram of the Output Register 
Block for PIOs.

In SDR mode, ONEG0 feeds one of the flip-flops that then feeds the output. The flip-flop can be configured as a D-
type or latch. In DDR mode, ONEG0 and OPOS0 are fed into registers on the positive edge of the clock. At the next 
clock cycle the registered OPOS0 is latched. A multiplexer running off the same clock cycle selects the correct reg-
ister to feed the output (D0).

By combining output blocks of the complementary PIOs and sharing some registers from input blocks, a gearbox 
function can be implemented, to take four data streams ONEG0A, ONEG1A, ONEG1B and ONEG1B. Figure 2-27 
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Density Shifting 
The LatticeXP2 family is designed to ensure that different density devices in the same family and in the same pack-
age have the same pinout. Furthermore, the architecture ensures a high success rate when performing design 
migration from lower density devices to higher density devices. In many cases, it is also possible to shift a lower uti-
lization design targeted for a high-density device to a lower density device. However, the exact details of the final 
resource utilization will impact the likely success in each case. 
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sysIO Recommended Operating Conditions
Over Recommended Operating Conditions

Standard

VCCIO VREF (V)

Min. Typ. Max. Min. Typ. Max.

LVCMOS332 3.135 3.3 3.465 — — —

LVCMOS252 2.375 2.5 2.625 — — —

LVCMOS18 1.71 1.8 1.89 — — —

LVCMOS15 1.425 1.5 1.575 — — —

LVCMOS122 1.14 1.2 1.26 — — —

LVTTL332 3.135 3.3 3.465 — — —

PCI33 3.135 3.3 3.465 — — —

SSTL18_I2,
SSTL18_II2 1.71 1.8 1.89 0.833 0.9 0.969

SSTL25_I2,
SSTL25_II2 2.375 2.5 2.625 1.15 1.25 1.35

SSTL33_I2,
SSTL33_II2 3.135 3.3 3.465 1.3 1.5 1.7

HSTL15_I2 1.425 1.5 1.575 0.68 0.75 0.9

HSTL18_I2,
HSTL18_II2 1.71 1.8 1.89 0.816 0.9 1.08

LVDS252 2.375 2.5 2.625 — — —

MLVDS251 2.375 2.5 2.625 — — —

LVPECL331, 2 3.135 3.3 3.465 — — —

BLVDS251, 2 2.375 2.5 2.625 — — —

RSDS1, 2 2.375 2.5 2.625 — — —

SSTL18D_I2, 
SSTL18D_II2 1.71 1.8 1.89 — — —

SSTL25D_ I2, 
SSTL25D_II2 2.375 2.5 2.625 — — —

SSTL33D_ I2, 
SSTL33D_ II2 3.135 3.3 3.465 — — —

HSTL15D_ I2 1.425 1.5 1.575 — — —

HSTL18D_ I2, 
HSTL18D_ II2 1.71 1.8 1.89 — — —

1. Inputs on chip. Outputs are implemented with the addition of external resistors.
2. Input on this standard does not depend on the value of VCCIO. 
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MLVDS
The LatticeXP2 devices support the differential MLVDS standard. This standard is emulated using complementary 
LVCMOS outputs in conjunction with a parallel resistor across the driver outputs. The MLVDS input standard is 
supported by the LVDS differential input buffer. The scheme shown in Figure 3-5 is one possible solution for 
MLVDS standard implementation. Resistor values in Figure 3-5 are industry standard values for 1% resistors. 

Figure 3-5. MLVDS (Reduced Swing Differential Standard)

Table 3-5. MLVDS DC Conditions1 

For further information on LVPECL, RSDS, MLVDS, BLVDS and other differential interfaces please see details of 
additional technical information at the end of this data sheet.

Parameter Description

Typical

UnitsZo=50 Zo=70

VCCIO Output Driver Supply (+/-5%) 2.50 2.50 V

ZOUT Driver Impedance 10.00 10.00 

RS Driver Series Resistor (+/-1%) 35.00 35.00 

RTL Driver Parallel Resistor (+/-1%) 50.00 70.00 

RTR Receiver Termination (+/-1%) 50.00 70.00 

VOH Output High Voltage (After RTL) 1.52 1.60 V

VOL Output Low Voltage (After RTL) 0.98 0.90 V

VOD Output Differential Voltage (After RTL) 0.54 0.70 V

VCM Output Common Mode Voltage 1.25 1.25 V

IDC DC Output Current 21.74 20.00 mA

1. For input buffer, see LVDS table.
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tH_DELPLL
Clock to Data Hold - PIO Input 
Register with Input Data Delay

XP2-5 0.00 — 0.00 — 0.00 — ns

XP2-8 0.00 — 0.00 — 0.00 — ns

XP2-17 0.00 — 0.00 — 0.00 — ns

XP2-30 0.00 — 0.00 — 0.00 — ns

XP2-40 0.00 — 0.00 — 0.00 — ns

DDR2 and DDR23 I/O Pin Parameters 

tDVADQ
Data Valid After DQS 
(DDR Read) XP2 — 0.29 — 0.29 — 0.29 UI

tDVEDQ
Data Hold After DQS 
(DDR Read) XP2 0.71 — 0.71 — 0.71 — UI

tDQVBS Data Valid Before DQS XP2 0.25 — 0.25 — 0.25 — UI

tDQVAS Data Valid After DQS XP2 0.25 — 0.25 — 0.25 — UI

fMAX_DDR DDR Clock Frequency XP2 95 200 95 166 95 133 MHz

fMAX_DDR2 DDR Clock Frequency XP2 133 200 133 200 133 166 MHz

Primary Clock

fMAX_PRI
Frequency for Primary Clock 
Tree XP2 — 420 — 357 — 311 MHz

tW_PRI
Clock Pulse Width for Primary 
Clock XP2 1 — 1 — 1 — ns

tSKEW_PRI
Primary Clock Skew Within a 
Bank XP2 — 160 — 160 — 160 ps

Edge Clock (ECLK1 and ECLK2)

fMAX_ECLK Frequency for Edge Clock XP2 — 420 — 357 — 311 MHz

tW_ECLK
Clock Pulse Width for Edge 
Clock XP2 1 — 1 — 1 — ns

tSKEW_ECLK
Edge Clock Skew Within an 
Edge of the Device XP2 — 130 — 130 — 130 ps

1. General timing numbers based on LVCMOS 2.5, 12mA, 0pf load.
2. DDR timing numbers based on SSTL25.
3. DDR2 timing numbers based on SSTL18.

LatticeXP2 External Switching Characteristics (Continued)
Over Recommended Operating Conditions

Parameter Description Device

-7 -6 -5

UnitsMin. Max. Min. Max. Min. Max.
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Figure 3-8. Write Through (SP Read/Write on Port A, Input Registers Only)

Note: Input data and address are registered at the positive edge of the clock and output data appears after the positive edge of the clock.

A0 A1 A0

D0 D1

D4

tSU

tACCESS tACCESS tACCESS

tH

D2 D3 D4

D0 D1 D2Data from Prev Read
or Write

Three consecutive writes to A0

D3DOA

DIA

ADA

WEA

CSA

CLKA

tACCESS
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LVCMOS25_4mA LVCMOS 2.5 4mA drive, slow slew rate 1.05 1.43 1.81 ns

LVCMOS25_8mA LVCMOS 2.5 8mA drive, slow slew rate 0.78 1.15 1.52 ns

LVCMOS25_12mA LVCMOS 2.5 12mA drive, slow slew rate 0.59 0.96 1.33 ns

LVCMOS25_16mA LVCMOS 2.5 16mA drive, slow slew rate 0.81 1.18 1.55 ns

LVCMOS25_20mA LVCMOS 2.5 20mA drive, slow slew rate 0.61 0.98 1.35 ns

LVCMOS18_4mA LVCMOS 1.8 4mA drive, slow slew rate 1.01 1.38 1.75 ns

LVCMOS18_8mA LVCMOS 1.8 8mA drive, slow slew rate 0.72 1.08 1.45 ns

LVCMOS18_12mA LVCMOS 1.8 12mA drive, slow slew rate 0.53 0.90 1.26 ns

LVCMOS18_16mA LVCMOS 1.8 16mA drive, slow slew rate 0.74 1.11 1.48 ns

LVCMOS15_4mA LVCMOS 1.5 4mA drive, slow slew rate 0.96 1.33 1.71 ns

LVCMOS15_8mA LVCMOS 1.5 8mA drive, slow slew rate -0.53 -0.26 0.00 ns

LVCMOS12_2mA LVCMOS 1.2 2mA drive, slow slew rate 0.90 1.27 1.65 ns

LVCMOS12_6mA LVCMOS 1.2 6mA drive, slow slew rate -0.55 -0.29 -0.02 ns

PCI33 3.3V PCI -0.29 -0.01 0.26 ns

1. Timing Adders are characterized but not tested on every device.
2. LVCMOS timing measured with the load specified in Switching Test Condition table.
3. All other standards tested according to the appropriate specifications.
4. The base parameters used with these timing adders to calculate timing are listed in the LatticeXP2 Internal Switching Characteristics table 

under PIO Input/Output Timing.
5. These timing adders are measured with the recommended resistor values.

LatticeXP2 Family Timing Adders1, 2, 3, 4 (Continued)
Over Recommended Operating Conditions

Buffer Type Description -7 -6 -5 Units
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Part Number Description

LFXP2 – XX E – X  XXXXX  X

Grade
    C = Commercial
    I = Industrial    

Logic Capacity
     5 = 5K LUTs
     8 = 8K LUTs
     17 = 17K LUTs
     30 = 30K LUTs
     40 = 40K LUTs

     Supply Voltage
   E = 1.2V

Speed
    5 = Slowest
    6 
    7 = Fastest 

Package
    M132 = 132-ball csBGA
    FT256 = 256-ball ftBGA
    F484 = 484-ball fpBGA
    F672 = 672-ball fpBGA

    MN132 = 132-ball Lead-Free csBGA
    TN144 = 144-pin Lead-Free TQFP
    QN208 = 208-pin Lead-Free PQFP
    FTN256 = 256-ball Lead-Free ftBGA
    FN484 = 484-ball Lead-Free fpBGA
    FN672 = 672-ball Lead-Free fpBGA

Device Family
    XP2
 

Ordering Information
The LatticeXP2 devices are marked with a single temperature grade, either Commercial or Industrial, as shown 
below.

LFXP2-17E
7FT256C
Datecode

LFXP2-17E
6FT256I

Datecode

LatticeXP2 Family Data Sheet
Ordering Information
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Industrial

Part Number Voltage Grade Package Pins Temp. LUTs (k)

LFXP2-40E-5F484C 1.2V -5 fpBGA 484 COM 40

LFXP2-40E-6F484C 1.2V -6 fpBGA 484 COM 40

LFXP2-40E-7F484C 1.2V -7 fpBGA 484 COM 40

LFXP2-40E-5F672C 1.2V -5 fpBGA 672 COM 40

LFXP2-40E-6F672C 1.2V -6 fpBGA 672 COM 40

LFXP2-40E-7F672C 1.2V -7 fpBGA 672 COM 40

Part Number Voltage Grade Package Pins Temp. LUTs (k)

LFXP2-5E-5M132I 1.2V -5 csBGA 132 IND 5

LFXP2-5E-6M132I 1.2V -6 csBGA 132 IND 5

LFXP2-5E-6FT256I 1.2V -6 ftBGA 256 IND 5

Part Number Voltage Grade Package Pins Temp. LUTs (k)

LFXP2-8E-5M132I 1.2V -5 csBGA 132 IND 8

LFXP2-8E-6M132I 1.2V -6 csBGA 132 IND 8

LFXP2-5E-5FT256I 1.2V -5 ftBGA 256 IND 5

LFXP2-8E-5FT256I 1.2V -5 ftBGA 256 IND 8

LFXP2-8E-6FT256I 1.2V -6 ftBGA 256 IND 8

Part Number Voltage Grade Package Pins Temp. LUTs (k)

LFXP2-17E-5FT256I 1.2V -5 ftBGA 256 IND 17

LFXP2-17E-6FT256I 1.2V -6 ftBGA 256 IND 17

LFXP2-17E-5F484I 1.2V -5 fpBGA 484 IND 17

LFXP2-17E-6F484I 1.2V -6 fpBGA 484 IND 17

Part Number Voltage Grade Package Pins Temp. LUTs (k)

LFXP2-30E-5FT256I 1.2V -5 ftBGA 256 IND 30

LFXP2-30E-6FT256I 1.2V -6 ftBGA 256 IND 30

LFXP2-30E-5F484I 1.2V -5 fpBGA 484 IND 30

LFXP2-30E-6F484I 1.2V -6 fpBGA 484 IND 30

LFXP2-30E-5F672I 1.2V -5 fpBGA 672 IND 30

LFXP2-30E-6F672I 1.2V -6 fpBGA 672 IND 30
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Part Number Voltage Grade Package Pins Temp. LUTs (k)

LFXP2-40E-5F484I 1.2V -5 fpBGA 484 IND 40

LFXP2-40E-6F484I 1.2V -6 fpBGA 484 IND 40

LFXP2-40E-5F672I 1.2V -5 fpBGA 672 IND 40

LFXP2-40E-6F672I 1.2V -6 fpBGA 672 IND 40
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For Further Information
A variety of technical notes for the LatticeXP2 FPGA family are available on the Lattice Semiconductor web site at 
www.latticesemi.com.

• TN1136, LatticeXP2 sysIO Usage Guide

• TN1137, LatticeXP2 Memory Usage Guide

• TN1138, LatticeXP2 High Speed I/O Interface

• TN1126, LatticeXP2 sysCLOCK PLL Design and Usage Guide

• TN1139, Power Estimation and Management for LatticeXP2 Devices

• TN1140, LatticeXP2 sysDSP Usage Guide

• TN1141, LatticeXP2 sysCONFIG Usage Guide 

• TN1142, LatticeXP2 Configuration Encryption and Security Usage Guide

• TN1087, Minimizing System Interruption During Configuration Using TransFR Technology

• TN1220, LatticeXP2 Dual Boot Feature

• TN1130, LatticeXP2 Soft Error Detection (SED) Usage Guide

• TN1143, LatticeXP2 Hardware Checklist

For further information on interface standards refer to the following websites:

• JEDEC Standards (LVTTL, LVCMOS, SSTL, HSTL): www.jedec.org

• PCI: www.pcisig.com

LatticeXP2 Family Data Sheet
Supplemental Information

www.latticesemi.com/dynamic/view_document.cfm?document_id=24546
www.latticesemi.com/dynamic/view_document.cfm?document_id=23976
www.latticesemi.com/dynamic/view_document.cfm?document_id=23977
www.latticesemi.com/dynamic/view_document.cfm?document_id=23975
www.latticesemi.com/dynamic/view_document.cfm?document_id=24561
www.latticesemi.com/dynamic/view_document.cfm?document_id=23978
www.latticesemi.com/dynamic/view_document.cfm?document_id=24560
www.latticesemi.com/dynamic/view_document.cfm?document_id=24547
www.latticesemi.com/dynamic/view_document.cfm?document_id=21638
message URL www.latticesemi.com/dynamic/view_document.cfm?document_id=39452
www.latticesemi.com/dynamic/view_document.cfm?document_id=24550
www.latticesemi.com/dynamic/view_document.cfm?document_id=24835
www.latticesemi.com/dynamic/view_document.cfm?document_id=http://www.latticesemi.com/
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Revision History
Date Version Section Change Summary

May 2007 01.1 — Initial release.

September 2007 01.2 DC and Switching 
Characteristics

Added JTAG Port Timing Waveforms diagram.

Updated sysCLOCK PLL Timing table.

Pinout Information Added Thermal Management text section.

February 2008 01.3 Architecture Added LVCMOS33D to Supported Output Standards table.

Clarified: “This Flash can be programmed through either the JTAG or 
Slave SPI ports of the device. The SRAM configuration space can also 
be infinitely reconfigured through the JTAG and Master SPI ports.”

Added External Slave SPI Port to Serial TAG Memory section. Updated 
Serial TAG Memory diagram.

DC and Switching 
Characteristics

Updated Flash Programming Specifications table.

Added “8W” specification to Hot Socketing Specifications table.

Updated Timing Tables

Clarifications for IIH in DC Electrical Characteristics table.

Added LVCMOS33D section

Updated DOA and DOA (Regs) to EBR Timing diagrams.

Removed Master Clock Frequency and Duty Cycle sections from the 
LatticeXP2 sysCONFIG Port Timing Specifications table. These are 
listed on the On-chip Oscillator and Configuration Master Clock Charac-
teristics table.

Changed CSSPIN to CSSPISN in description of tSCS, tSCSS, and tSCSH 
parameters. Removed tSOE parameter.

Clarified On-chip Oscillator documentation

Added Switching Test Conditions

Pinout Information Added “True LVDS Pairs Bonding Out per Bank,” “DDR Banks Bonding 
Out per I/O Bank,” and “PCI capable I/Os Bonding Out per Bank” to Pin 
Information Summary in place of previous blank table “PCI and DDR 
Capabilities of the Device-Package Combinations”

Removed pinout listing. This information is available on the LatticeXP2 
product web pages

Ordering Information Added XP2-17 “8W” and all other family OPNs.

April 2008 01.4 DC and Switching 
Characteristics

Updated Absolute Maximum Ratings footnotes.

Updated Recommended Operating Conditions Table footnotes.

Updated Supply Current (Standby) Table

Updated Initialization Supply Current Table

Updated Programming and Erase Flash Supply Current Table

Updated Register to Register Performance Table

Updated LatticeXP2 External Switching Characteristics Table

Updated LatticeXP2 Internal Switching Characteristics Table

Updated sysCLOCK PLL Timing Table
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