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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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Figure 2-1. Simplified Block Diagram, LatticeXP2-17 Device (Top Level)

PFU Blocks 
The core of the LatticeXP2 device is made up of logic blocks in two forms, PFUs and PFFs. PFUs can be pro-
grammed to perform logic, arithmetic, distributed RAM and distributed ROM functions. PFF blocks can be pro-
grammed to perform logic, arithmetic and ROM functions. Except where necessary, the remainder of this data 
sheet will use the term PFU to refer to both PFU and PFF blocks. 

Each PFU block consists of four interconnected slices, numbered Slice 0 through Slice 3, as shown in Figure 2-2. 
All the interconnections to and from PFU blocks are from routing. There are 50 inputs and 23 outputs associated 
with each PFU block. 
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Figure 2-3. Slice Diagram

Table 2-2. Slice Signal Descriptions

Function Type Signal Names Description 

Input Data signal A0, B0, C0, D0 Inputs to LUT4 

Input Data signal A1, B1, C1, D1 Inputs to LUT4 

Input Multi-purpose M0 Multipurpose Input 

Input Multi-purpose M1 Multipurpose Input 

Input Control signal CE Clock Enable 

Input Control signal LSR Local Set/Reset 

Input Control signal CLK System Clock 

Input Inter-PFU signal FCI Fast Carry-In1 

Input Inter-slice signal FXA Intermediate signal to generate LUT6 and LUT7

Input Inter-slice signal FXB Intermediate signal to generate LUT6 and LUT7

Output Data signals F0, F1 LUT4 output register bypass signals 

Output Data signals Q0, Q1 Register outputs 

Output Data signals OFX0 Output of a LUT5 MUX 

Output Data signals OFX1 Output of a LUT6, LUT7, LUT82 MUX depending on the slice 

Output Inter-PFU signal FCO Slice 2 of each PFU is the fast carry chain output1

1. See Figure 2-3 for connection details. 
2. Requires two PFUs. 
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For Slices 0 and 2, memory control signals are generated from Slice 1 as follows:
         WCK is CLK
         WRE is from LSR
         DI[3:2] for Slice 2 and DI[1:0] for Slice 0 data
         WAD [A:D] is a 4bit address from slice 1 LUT input

* Not in Slice 3
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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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Figure 2-14. Slice0 through Slice2 Control Selection

Edge Clock Routing
LatticeXP2 devices have eight high-speed edge clocks that are intended for use with the PIOs in the implementa-
tion of high-speed interfaces. Each device has two edge clocks per edge. Figure 2-15 shows the selection muxes 
for these clocks.

Figure 2-15. Edge Clock Mux Connections
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Figure 2-16. FlashBAK Technology

Memory Cascading 
Larger and deeper blocks of RAMs can be created using EBR sysMEM Blocks. Typically, the Lattice design tools 
cascade memory transparently, based on specific design inputs. 

Single, Dual and Pseudo-Dual Port Modes 
In all the sysMEM RAM modes the input data and address for the ports are registered at the input of the memory 
array. The output data of the memory is optionally registered at the output. 

EBR memory supports two forms of write behavior for single port or dual port operation: 

1. Normal – Data on the output appears only during a read cycle. During a write cycle, the data (at the current 
address) does not appear on the output. This mode is supported for all data widths. 

2. Write Through – A copy of the input data appears at the output of the same port during a write cycle. This 
mode is supported for all data widths. 

Memory Core Reset 
The memory array in the EBR utilizes latches at the A and B output ports. These latches can be reset asynchro-
nously or synchronously. RSTA and RSTB are local signals, which reset the output latches associated with Port A 
and Port B respectively. GSRN, the global reset signal, resets both ports. The output data latches and associated 
resets for both ports are as shown in Figure 2-17. 

Figure 2-17. Memory Core Reset
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Figure 2-31. DQS Local Bus

Polarity Control Logic 
In a typical DDR memory interface design, the phase relationship between the incoming delayed DQS strobe and 
the internal system clock (during the READ cycle) is unknown. The LatticeXP2 family contains dedicated circuits to 
transfer data between these domains. To prevent set-up and hold violations, at the domain transfer between DQS 
(delayed) and the system clock, a clock polarity selector is used. This changes the edge on which the data is regis-
tered in the synchronizing registers in the input register block and requires evaluation at the start of each READ 
cycle for the correct clock polarity. 

Prior to the READ operation in DDR memories, DQS is in tristate (pulled by termination). The DDR memory device 
drives DQS low at the start of the preamble state. A dedicated circuit detects this transition. This signal is used to 
control the polarity of the clock to the synchronizing registers. 
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LatticeXP2 devices contain two types of sysIO buffer pairs. 

1. Top and Bottom (Banks 0, 1, 4 and 5) sysIO Buffer Pairs (Single-Ended Outputs Only)
The sysIO buffer pairs in the top banks of the device consist of two single-ended output drivers and two sets of 
single-ended input buffers (both ratioed and referenced). One of the referenced input buffers can also be con-
figured as a differential input. 

The two pads in the pair are described as “true” and “comp”, where the true pad is associated with the positive 
side of the differential input buffer and the comp (complementary) pad is associated with the negative side of 
the differential input buffer. 

Only the I/Os on the top and bottom banks have programmable PCI clamps. 

2. Left and Right (Banks 2, 3, 6 and 7) sysIO Buffer Pairs (50% Differential and 100% Single-Ended Outputs)
The sysIO buffer pairs in the left and right banks of the device consist of two single-ended output drivers, two 
sets of single-ended input buffers (both ratioed and referenced) and one differential output driver. One of the ref-
erenced input buffers can also be configured as a differential input. 

The two pads in the pair are described as “true” and “comp”, where the true pad is associated with the positive 
side of the differential I/O, and the comp pad is associated with the negative side of the differential I/O. 

LVDS differential output drivers are available on 50% of the buffer pairs on the left and right banks. 

Typical sysIO I/O Behavior During Power-up 
The internal power-on-reset (POR) signal is deactivated when VCC, VCCCONFIG (VCCIO7) and VCCAUX have reached 
satisfactory levels. After the POR signal is deactivated, the FPGA core logic becomes active. It is the user’s respon-
sibility to ensure that all other VCCIO banks are active with valid input logic levels to properly control the output logic 
states of all the I/O banks that are critical to the application. During power up and before the FPGA core logic 
becomes active, all user I/Os will be high-impedance with weak pull-up. Please refer to TN1136, LatticeXP2 sysIO 
Usage Guide for additional information.

The VCC and VCCAUX supply the power to the FPGA core fabric, whereas the VCCIO supplies power to the I/O buf-
fers. In order to simplify system design while providing consistent and predictable I/O behavior, it is recommended 
that the I/O buffers be powered-up prior to the FPGA core fabric. VCCIO supplies should be powered-up before or 
together with the VCC and VCCAUX supplies. 

Supported sysIO Standards 
The LatticeXP2 sysIO buffer supports both single-ended and differential standards. Single-ended standards can be 
further subdivided into LVCMOS, LVTTL and other standards. The buffers support the LVTTL, LVCMOS 1.2V, 1.5V, 
1.8V, 2.5V and 3.3V standards. In the LVCMOS and LVTTL modes, the buffer has individual configuration options 
for drive strength, bus maintenance (weak pull-up, weak pull-down, or a bus-keeper latch) and open drain. Other 
single-ended standards supported include SSTL and HSTL. Differential standards supported include LVDS, 
MLVDS, BLVDS, LVPECL, RSDS, differential SSTL and differential HSTL. Tables 2-12 and 2-13 show the I/O stan-
dards (together with their supply and reference voltages) supported by LatticeXP2 devices. For further information 
on utilizing the sysIO buffer to support a variety of standards please see TN1136, LatticeXP2 sysIO Usage Guide. 

www.latticesemi.com/dynamic/view_document.cfm?document_id=24546
www.latticesemi.com/dynamic/view_document.cfm?document_id=24546
www.latticesemi.com/dynamic/view_document.cfm?document_id=24546
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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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Hot Socketing Specifications1, 2, 3, 4

ESD Performance
Please refer to the LatticeXP2 Product Family Qualification Summary for complete qualification data, including 
ESD performance.

DC Electrical Characteristics
Over Recommended Operating Conditions

Symbol Parameter Condition Min. Typ. Max. Units

IDK Input or I/O Leakage Current 0  VIN  VIH (MAX.) — — +/-1 mA

1. Insensitive to sequence of VCC, VCCAUX and VCCIO. However, assumes monotonic rise/fall rates for VCC, VCCAUX and VCCIO. 
2. 0  VCC  VCC (MAX), 0  VCCIO  VCCIO (MAX) or 0  VCCAUX  VCCAUX (MAX). 
3. IDK is additive to IPU, IPW or IBH. 
4. LVCMOS and LVTTL only.

Symbol Parameter Condition Min. Typ. Max. Units

IIL, IIH
1 Input or I/O Low Leakage 

0  VIN  VCCIO — — 10 µA

VCCIO  VIN  VIH (MAX) — — 150 µA

IPU I/O Active Pull-up Current 0  VIN  0.7 VCCIO -30 — -150 µA

IPD I/O Active Pull-down Current VIL (MAX)  VIN  VCCIO 30 — 210 µA

IBHLS Bus Hold Low Sustaining Current VIN = VIL (MAX) 30 — — µA

IBHHS Bus Hold High Sustaining Current VIN = 0.7 VCCIO -30 — — µA

IBHLO Bus Hold Low Overdrive Current 0  VIN  VCCIO — — 210 µA

IBHHO Bus Hold High Overdrive Current 0  VIN  VCCIO — — -150 µA

VBHT Bus Hold Trip Points VIL (MAX) — VIH (MIN) V

C1 I/O Capacitance2 VCCIO = 3.3V, 2.5V, 1.8V, 1.5V, 1.2V, 
VCC = 1.2V, VIO = 0 to VIH (MAX) — 8 — pf

C2 Dedicated Input Capacitance VCCIO = 3.3V, 2.5V, 1.8V, 1.5V, 1.2V, 
VCC = 1.2V, VIO = 0 to VIH (MAX) — 6 — pf

1. Input or I/O leakage current is measured with the pin configured as an input or as an I/O with the output driver tri-stated. It is not measured 
with the output driver active. Bus maintenance circuits are disabled. 

2. TA 25oC, f = 1.0 MHz.

http://www.latticesemi.com/dynamic/view_document.cfm?document_id=34722
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Supply Current (Standby)1, 2, 3, 4

Over Recommended Operating Conditions

Symbol Parameter Device Typical5 Units 

ICC Core Power Supply Current

XP2-5 14 mA

XP2-8 18 mA

XP2-17 24 mA

XP2-30 35 mA

XP2-40 45 mA

ICCAUX Auxiliary Power Supply Current6

XP2-5 15 mA

XP2-8 15 mA

XP2-17 15 mA

XP2-30 16 mA

XP2-40 16 mA

ICCPLL PLL Power Supply Current (per PLL) 0.1 mA

ICCIO Bank Power Supply Current (per bank) 2 mA

ICCJ VCCJ Power Supply Current 0.25 mA

1. For further information on supply current, please see TN1139, Power Estimation and Management for LatticeXP2 Devices. 
2. Assumes all outputs are tristated, all inputs are configured as LVCMOS and held at the VCCIO or GND. 
3. Frequency 0 MHz. 
4. Pattern represents a “blank” configuration data file. 
5. TJ = 25oC, power supplies at nominal voltage. 
6. In fpBGA and ftBGA packages the PLLs are connected to and powered from the auxiliary power supply. For these packages, 

the actual auxiliary supply current is the sum of ICCAUX and ICCPLL. For csBGA, PQFP and TQFP packages the PLLs are 
powered independent of the auxiliary power supply.

www.latticesemi.com/dynamic/view_document.cfm?document_id=24561
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Programming and Erase Flash Supply Current1, 2, 3, 4, 5

Over Recommended Operating Conditions

Symbol Parameter Device
Typical 

(25°C, Max. Supply)6 Units 

ICC Core Power Supply Current

XP2-5 17 mA

XP2-8 21 mA

XP2-17 28 mA

XP2-30 36 mA

XP2-40 50 mA

ICCAUX Auxiliary Power Supply Current7

XP2-5 64 mA

XP2-8 66 mA

XP2-17 83 mA

XP2-30 87 mA

XP2-40 88 mA

ICCPLL PLL Power Supply Current (per PLL) 0.1 mA

ICCIO Bank Power Supply Current (per Bank) 5 mA

ICCJ VCCJ Power Supply Current8 14 mA

1. For further information on supply current, please see TN1139, Power Estimation and Management for LatticeXP2 Devices. 
2. Assumes all outputs are tristated, all inputs are configured as LVCMOS and held at the VCCIO or GND. 
3. Frequency 0 MHz (excludes dynamic power from FPGA operation). 
4. A specific configuration pattern is used that scales with the size of the device; consists of 75% PFU utilization, 50% EBR, and 25% I/O con-

figuration. 
5. Bypass or decoupling capacitor across the supply.
6. TJ = 25°C, power supplies at nominal voltage.
7. In fpBGA and ftBGA packages the PLLs are connected to and powered from the auxiliary power supply. For these packages, the actual 

auxiliary supply current is the sum of ICCAUX and ICCPLL. For csBGA, PQFP and TQFP packages the PLLs are powered independent of the 
auxiliary power supply.

8. When programming via JTAG.

www.latticesemi.com/dynamic/view_document.cfm?document_id=24561
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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. 



3-11

DC and Switching Characteristics
LatticeXP2 Family Data Sheet

LVPECL
The LatticeXP2 devices support the differential LVPECL standard. This standard is emulated using complementary 
LVCMOS outputs in conjunction with a parallel resistor across the driver outputs. The LVPECL input standard is 
supported by the LVDS differential input buffer. The scheme shown in Figure 3-3 is one possible solution for point-
to-point signals.

Figure 3-3. Differential LVPECL

Table 3-3. LVPECL DC Conditions1

Over Recommended Operating Conditions

Parameter Description Typical Units

VCCIO Output Driver Supply (+/-5%) 3.30 V

ZOUT Driver Impedance 10 

RS Driver Series Resistor (+/-1%) 93 

RP Driver Parallel Resistor (+/-1%) 196 

RT Receiver Termination (+/-1%) 100 

VOH Output High Voltage (After RP) 2.05 V

VOL Output Low Voltage (After RP) 1.25 V

VOD Output Differential Voltage (After RP) 0.80 V

VCM Output Common Mode Voltage 1.65 V

ZBACK Back Impedance 100.5 

IDC DC Output Current 12.11 mA

1. For input buffer, see LVDS table.

Transmission line, 
Zo = 100 ohm differential 

Off-chipOn-chip

VCCIO = 3.3V 
(+/-5%)

VCCIO = 3.3V 
(+/-5%)

RP = 196 ohms 
(+/-1%)

RT = 100 ohms 
(+/-1%)

RS = 93.1 ohms 
(+/-1%)

RS = 93.1 ohms 
(+/-1%)

16mA

16mA

+

-

Off-chip On-chip
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On-Chip Oscillator and Configuration Master Clock Characteristics
Over Recommended Operating Conditions

Figure 3-9. Master SPI Configuration Waveforms

Parameter Min. Max. Units

Master Clock Frequency Selected value -30% Selected value +30% MHz

Duty Cycle 40 60 %

Opcode Address

0    1    2    3      …    7    8    9   10    …   31  32  33  34    …   127  128

VCC

PROGRAMN

DONE

INITN

CSSPIN

CCLK

SISPI

SOSPI

Capture CFGxCapture CR0

Ignore Valid Bitstream
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TDO O Output pin. Test Data Out pin used to shift data out of a device using 1149.1. 

VCCJ — Power supply pin for JTAG Test Access Port. 

Configuration Pads (Used during sysCONFIG)

CFG[1:0] I Mode pins used to specify configuration mode values latched on rising edge 
of INITN. During configuration, an internal pull-up is enabled. 

INITN1 I/O Open Drain pin. Indicates the FPGA is ready to be configured. During config-
uration, a pull-up is enabled.

PROGRAMN I Initiates configuration sequence when asserted low. This pin always has an 
active pull-up.

DONE I/O Open Drain pin. Indicates that the configuration sequence is complete, and 
the startup sequence is in progress. 

CCLK I/O Configuration Clock for configuring an FPGA in sysCONFIG mode. 

SISPI2 I/O Input data pin in slave SPI mode and Output data pin in Master SPI mode.

SOSPI2 I/O Output data pin in slave SPI mode and Input data pin in Master SPI mode.

CSSPIN2 O Chip select for external SPI Flash memory in Master SPI mode. This pin has 
a weak internal pull-up.

CSSPISN I Chip select in Slave SPI mode. This pin has a weak internal pull-up.

TOE I
Test Output Enable tristates all I/O pins when driven low. This pin has a weak 
internal pull-up, but when not used an external pull-up to VCC is recom-
mended.

1. If not actively driven, the internal pull-up may not be sufficient. An external pull-up resistor of 4.7k to 10k is recommended.
2. When using the device in Master SPI mode, it must be mutually exclusive from JTAG operations (i.e. TCK tied to GND) or the JTAG TCK 

must be free-running when used in a system JTAG test environment. If Master SPI mode is used in conjunction with a JTAG download 
cable, the device power cycle is required after the cable is unplugged.

Signal Descriptions (Cont.)
Signal Name I/O Description 
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Part Number Voltage Grade Package Pins Temp. LUTs (k)

LFXP2-17E-5QN208I 1.2V -5 Lead-Free PQFP 208 IND 17

LFXP2-17E-6QN208I 1.2V -6 Lead-Free PQFP 208 IND 17

LFXP2-17E-5FTN256I 1.2V -5 Lead-Free ftBGA 256 IND 17

LFXP2-17E-6FTN256I 1.2V -6 Lead-Free ftBGA 256 IND 17

LFXP2-17E-5FN484I 1.2V -5 Lead-Free fpBGA 484 IND 17

LFXP2-17E-6FN484I 1.2V -6 Lead-Free fpBGA 484 IND 17

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

LFXP2-30E-5FTN256I 1.2V -5 Lead-Free ftBGA 256 IND 30

LFXP2-30E-6FTN256I 1.2V -6 Lead-Free ftBGA 256 IND 30

LFXP2-30E-5FN484I 1.2V -5 Lead-Free fpBGA 484 IND 30

LFXP2-30E-6FN484I 1.2V -6 Lead-Free fpBGA 484 IND 30

LFXP2-30E-5FN672I 1.2V -5 Lead-Free fpBGA 672 IND 30

LFXP2-30E-6FN672I 1.2V -6 Lead-Free fpBGA 672 IND 30

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

LFXP2-40E-5FN484I 1.2V -5 Lead-Free fpBGA 484 IND 40

LFXP2-40E-6FN484I 1.2V -6 Lead-Free fpBGA 484 IND 40

LFXP2-40E-5FN672I 1.2V -5 Lead-Free fpBGA 672 IND 40

LFXP2-40E-6FN672I 1.2V -6 Lead-Free fpBGA 672 IND 40
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Conventional Packaging
Commercial

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

LFXP2-5E-5M132C 1.2V -5 csBGA 132 COM 5

LFXP2-5E-6M132C 1.2V -6 csBGA 132 COM 5

LFXP2-5E-7M132C 1.2V -7 csBGA 132 COM 5

LFXP2-5E-5FT256C 1.2V -5 ftBGA 256 COM 5

LFXP2-5E-6FT256C 1.2V -6 ftBGA 256 COM 5

LFXP2-5E-7FT256C 1.2V -7 ftBGA 256 COM 5

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

LFXP2-8E-5M132C 1.2V -5 csBGA 132 COM 8

LFXP2-8E-6M132C 1.2V -6 csBGA 132 COM 8

LFXP2-8E-7M132C 1.2V -7 csBGA 132 COM 8

LFXP2-8E-5FT256C 1.2V -5 ftBGA 256 COM 8

LFXP2-8E-6FT256C 1.2V -6 ftBGA 256 COM 8

LFXP2-8E-7FT256C 1.2V -7 ftBGA 256 COM 8

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

LFXP2-17E-5FT256C 1.2V -5 ftBGA 256 COM 17

LFXP2-17E-6FT256C 1.2V -6 ftBGA 256 COM 17

LFXP2-17E-7FT256C 1.2V -7 ftBGA 256 COM 17

LFXP2-17E-5F484C 1.2V -5 fpBGA 484 COM 17

LFXP2-17E-6F484C 1.2V -6 fpBGA 484 COM 17

LFXP2-17E-7F484C 1.2V -7 fpBGA 484 COM 17

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

LFXP2-30E-5FT256C 1.2V -5 ftBGA 256 COM 30

LFXP2-30E-6FT256C 1.2V -6 ftBGA 256 COM 30

LFXP2-30E-7FT256C 1.2V -7 ftBGA 256 COM 30

LFXP2-30E-5F484C 1.2V -5 fpBGA 484 COM 30

LFXP2-30E-6F484C 1.2V -6 fpBGA 484 COM 30

LFXP2-30E-7F484C 1.2V -7 fpBGA 484 COM 30

LFXP2-30E-5F672C 1.2V -5 fpBGA 672 COM 30

LFXP2-30E-6F672C 1.2V -6 fpBGA 672 COM 30

LFXP2-30E-7F672C 1.2V -7 fpBGA 672 COM 30
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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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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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