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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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Features
 Non-volatile, Infinitely Reconfigurable

• Instant-on – powers up in microseconds
• No external configuration memory
• Excellent design security, no bit stream to 

intercept
• Reconfigure SRAM based logic in milliseconds
• SRAM and non-volatile memory programmable 

through system configuration and JTAG ports

 Sleep Mode
• Allows up to 1000x static current reduction

 TransFR™ Reconfiguration (TFR)
• In-field logic update while system operates

 Extensive Density and Package Options
• 3.1K to 19.7K LUT4s 
• 62 to 340 I/Os
• Density migration supported

 Embedded and Distributed Memory
• 54 Kbits to 396 Kbits sysMEM™ Embedded 

Block RAM
• Up to 79 Kbits distributed RAM
• Flexible memory resources:

 Distributed and block memory

 Flexible I/O Buffer
• Programmable sysIO™ buffer supports wide 

range of interfaces:
 LVCMOS 3.3/2.5/1.8/1.5/1.2
 LVTTL
– SSTL 18 Class I
 SSTL 3/2 Class I, II
– HSTL15 Class I, III
 HSTL 18 Class I, II, III
 PCI
 LVDS, Bus-LVDS, LVPECL, RSDS

 Dedicated DDR Memory Support
• Implements interface up to DDR333 (166MHz)

 sysCLOCK™ PLLs
• Up to 4 analog PLLs per device
• Clock multiply, divide and phase shifting

 System Level Support
• IEEE Standard 1149.1 Boundary Scan, plus 

ispTRACY™ internal logic analyzer capability
• Onboard oscillator for configuration
• Devices operate with 3.3V, 2.5V, 1.8V or 1.2V 

power supply

Table 1-1. LatticeXP Family Selection Guide
Device LFXP3 LFXP6 LFXP10 LFXP15 LFXP20

PFU/PFF Rows 16 24 32 40 44

PFU/PFF Columns 24 30 38 48 56

PFU/PFF (Total) 384 720 1216 1932 2464

LUTs (K) 3 6 10 15 20

Distributed RAM (KBits) 12 23 39 61 79

EBR SRAM (KBits) 54 72 216 324 396

EBR SRAM Blocks 6 8 24 36 44

VCC Voltage 1.2/1.8/2.5/3.3V 1.2/1.8/2.5/3.3V 1.2/1.8/2.5/3.3V 1.2/1.8/2.5/3.3V 1.2/1.8/2.5/3.3V

PLLs 2 2 4 4 4

Max. I/O 136 188 244 300 340

Packages and I/O Combinations:

100-pin TQFP (14 x 14 mm) 62     

144-pin TQFP (20 x 20 mm) 100 100    

208-pin PQFP (28 x 28 mm) 136 142

256-ball fpBGA (17 x 17 mm)  188 188 188 188

388-ball fpBGA (23 x 23 mm)   244 268 268

484-ball fpBGA (23 x 23 mm)    300 340

LatticeXP Family Data Sheet
Introduction
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Figure 2-1. LatticeXP Top Level Block Diagram

PFU and PFF Blocks
The core of the LatticeXP devices consists of PFU and PFF blocks. The PFUs can be programmed to perform 
Logic, Arithmetic, Distributed RAM and Distributed ROM functions. PFF blocks can be programmed to perform 
Logic, Arithmetic and ROM functions. Except where necessary, the remainder of the data sheet will use the term 
PFU to refer to both PFU and PFF blocks. 

Each PFU block consists of four interconnected slices, numbered 0-3 as shown in Figure 2-2. All the interconnec-
tions to and from PFU blocks are from routing. There are 53 inputs and 25 outputs associated with each PFU block.

Figure 2-2. PFU Diagram
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Figure 2-5. Primary Clock Sources

Secondary Clock Sources
LatticeXP devices have four secondary clock resources per quadrant. The secondary clock branches are tapped at 
every PFU. These secondary clock networks can also be used for controls and high fanout data. These secondary 
clocks are derived from four clock input pads and 16 routing signals as shown in Figure 2-6.
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Note: Smaller devices have two PLLs.
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Figure 2-26. DQS Local Bus

Figure 2-27. DLL Calibration Bus and DQS/DQS Transition Distribution
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Table 2-8. Supported Output Standards

Hot Socketing
The LatticeXP devices have been carefully designed to ensure predictable behavior during power-up and power-
down. Power supplies can be sequenced in any order. During power up and power-down sequences, the I/Os 
remain in tristate until the power supply voltage is high enough to ensure reliable operation. In addition, leakage 
into I/O pins is controlled to within specified limits, which allows easy integration with the rest of the system. 
These capabilities make the LatticeXP ideal for many multiple power supply and hot-swap applications. 

Sleep Mode
The LatticeXP “C” devices (VCC = 1.8/2.5/3.3V) have a sleep mode that allows standby current to be reduced by up 
to three orders of magnitude during periods of system inactivity. Entry and exit to Sleep Mode is controlled by the 
SLEEPN pin. 

During Sleep Mode, the FPGA logic is non-operational, registers and EBR contents are not maintained and I/Os 
are tri-stated. Do not enter Sleep Mode during device programming or configuration operation. In Sleep Mode, 
power supplies can be maintained in their normal operating range, eliminating the need for external switching of 
power supplies. Table 2-9 compares the characteristics of Normal, Off and Sleep Modes.

Output Standard Drive VCCIO (Nom.)

Single-ended Interfaces

LVTTL 4mA, 8mA, 12mA, 16mA, 20mA 3.3

LVCMOS33  4mA, 8mA, 12mA 16mA, 20mA 3.3

LVCMOS25 4mA, 8mA, 12mA 16mA, 20mA 2.5

LVCMOS18 4mA, 8mA, 12mA 16mA 1.8

LVCMOS15 4mA, 8mA 1.5

LVCMOS12 2mA, 6mA 1.2

LVCMOS33, Open Drain  4mA, 8mA, 12mA 16mA, 20mA —

LVCMOS25, Open Drain 4mA, 8mA, 12mA 16mA, 20mA —

LVCMOS18, Open Drain 4mA, 8mA, 12mA 16mA —

LVCMOS15, Open Drain 4mA, 8mA —

LVCMOS12, Open Drain 2mA. 6mA —

PCI33 N/A 3.3

HSTL18 Class I, II, III N/A 1.8

HSTL15 Class I, III N/A 1.5

SSTL3 Class I, II N/A 3.3

SSTL2 Class I, II N/A 2.5

SSTL18 Class I N/A  1.8

Differential Interfaces

Differential SSTL3, Class I, II N/A 3.3

Differential SSTL2, Class I, II N/A 2.5

Differential SSTL18, Class I N/A 1.8

Differential HSTL18, Class I, II, III N/A 1.8

Differential HSTL15, Class I, III N/A 1.5

LVDS N/A 2.5

BLVDS1 N/A 2.5

LVPECL1 N/A 3.3

1. Emulated with external resistors.
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Table 2-9. Characteristics of Normal, Off and Sleep Modes

SLEEPN Pin Characteristics
The SLEEPN pin behaves as an LVCMOS input with the voltage standard appropriate to the VCC supply for the 
device. This pin also has a weak pull-up typically in the order of 10µA along with a Schmidt trigger and glitch filter 
to prevent false triggering. An external pull-up to VCC is recommended when Sleep Mode is not used to ensure the 
device stays in normal operation mode. Typically the device enters Sleep Mode several hundred ns after SLEEPN 
is held at a valid low and restarts normal operation as specified in the Sleep Mode Timing table. The AC and DC 
specifications portion of this data sheet show a detailed timing diagram.

Configuration and Testing
The following section describes the configuration and testing features of the LatticeXP family of devices.

IEEE 1149.1-Compliant Boundary Scan Testability
All LatticeXP devices have boundary scan cells that are accessed through an IEEE 1149.1 compliant test access 
port (TAP). This allows functional testing of the circuit board, on which the device is mounted, through a serial scan 
path that can access all critical logic nodes. Internal registers are linked internally, allowing test data to be shifted in 
and loaded directly onto test nodes, or test data to be captured and shifted out for verification. The test access port 
consists of dedicated I/Os: TDI, TDO, TCK and TMS. The test access port has its own supply voltage VCCJ and can 
operate with LVCMOS3.3, 2.5, 1.8, 1.5 and 1.2 standards. 

For more details on boundary scan test, please see information regarding additional technical documentation at 
the end of this data sheet.

Device Configuration
All LatticeXP devices contain two possible ports that can be used for device configuration and programming. The 
test access port (TAP), which supports serial configuration, and the sysCONFIG port that supports both byte-wide 
and serial configuration.

The non-volatile memory in the LatticeXP can be configured in three different modes:

• In sysCONFIG mode via the sysCONFIG port. Note this can also be done in background mode.
• In 1532 mode via the 1149.1 port.
• In background mode via the 1149.1 port. This allows the device to be operated while reprogramming takes 

place.

The SRAM configuration memory can be configured in three different ways:

• At power-up via the on-chip non-volatile memory.
• In 1532 mode via the 1149.1 port SRAM direct configuration.
• In sysCONFIG mode via the sysCONFIG port SRAM direct configuration.

Characteristic Normal Off Sleep

SLEEPN Pin High — Low

Static Icc Typical <100mA 0 Typical <100uA

I/O Leakage <10µA <1mA <10µA

Power Supplies VCC/VCCIO/VCCAUX Normal Range Off Normal Range

Logic Operation User Defined Non Operational Non operational

I/O Operation User Defined Tri-state Tri-state

JTAG and Programming circuitry Operational Non-operational Non-operational

EBR Contents and Registers Maintained Non-maintained Non-maintained
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DC Electrical Characteristics
Over Recommended Operating Conditions

Supply Current (Sleep Mode)1, 2, 3

Symbol Parameter Condition Min. Typ. Max. Units

IIL, IIH
1, 2, 4 Input or I/O Leakage

0  VIN  (VCCIO - 0.2V) — — 10 µA

(VCCIO - 0.2V) < VIN  3.6V — — 40 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  VIH (MAX) 30 — 150 µA

IBHLS Bus Hold Low sustaining current VIN = VIL (MAX) 30 — — µA

IBHHS Bus Hold High sustaining current VIN = 0.7VCCIO -30 — — µA

IBHLO Bus Hold Low Overdrive current 0  VIN  VIH (MAX) — — 150 µA

IBHHO Bus Hold High Overdrive current 0  VIN  VIH (MAX) — — -150 µA

VBHT Bus Hold trip Points 0  VIN  VIH (MAX) VIL (MAX) — VIH (MIN) V

C1 I/O Capacitance3 VCCIO = 3.3V, 2.5V, 1.8V, 1.5V, 1.2V,
VCC = 1.2V, VIO = 0 to VIH (MAX) — 8 — pf

C2 Dedicated Input Capacitance3 VCCIO = 3.3V, 2.5V, 1.8V, 1.5V, 1.2V,
VCC = 1.2V, VIO = 0 to VIH (MAX) — 8 — 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. Not applicable to SLEEPN/TOE pin.
3. TA 25°C, f = 1.0MHz
4. When VIH is higher than VCCIO, a transient current typically of 30ns in duration or less with a peak current of 6mA can be expected on the 

high-to-low transition.

Symbol Parameter Device Typ.4 Max Units

ICC Core Power Supply

LFXP3C 12 65 µA

LFXP6C 14 75 µA

LFXP10C 16 85 µA

LFXP15C 18 95 µA

LFXP20C 20 105 µA

ICCP PLL Power Supply (per PLL) All LFXP ‘C’ Devices 1 5 µA

ICCAUX Auxiliary Power Supply

LFXP3C 2 90 µA

LFXP6C 2 100 µA

LFXP10C 2 110 µA

LFXP15C 3 120 µA

LFXP20C 4 130 µA

ICCIO Bank Power Supply5

LFXP3C 2 20 µA

LFXP6C 2 22 µA

LFXP10C 2 24 µA

LFXP15C 3 27 µA

LFXP20C 4 30 µA

ICCJ VCCJ Power Supply All LFXP ‘C’ Devices 1 5 µA

1. Assumes all inputs are configured as LVCMOS and held at the VCCIO or GND.
2. Frequency 0MHz.
3. User pattern: blank.
4. TA=25°C, power supplies at nominal voltage.
5. Per bank.
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Programming and Erase Flash Supply Current1, 2, 3, 4, 5

Symbol Parameter Device Typ.6 Units

ICC Core Power Supply

LFXP3E 30 mA

LFXP6E 40 mA

LFXP10E 50 mA

LFXP15E 60 mA

LFXP20E 70 mA

LFXP3C 50 mA

LFXP6C 60 mA

LFXP10C 90 mA

LFXP15C 100 mA

LFXP20C 110 mA

ICCAUX
Auxiliary Power Supply 
VCCAUX = 3.3V

LFXP3E/C 50 mA

LFXP6E/C 60 mA

LFXP10E/C 90 mA

LFXP15E/C 110 mA

LFXP20E/C 130 mA

ICCJ VCCJ Power Supply7 All 2 mA

1. For further information on supply current, please see details of additional technical documentation at the end of this data sheet.
2. Assumes all outputs are tristated, all inputs are configured as LVCMOS and held at the VCCIO or GND.
3. Blank user pattern; typical Flash pattern.
4. Bypass or decoupling capacitor across the supply.
5. JTAG programming is at 1MHz.
6. TA=25°C, power supplies at nominal voltage.
7. When programming via JTAG.
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LVPECL
The LatticeXP devices support 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

For further information on LVPECL, BLVDS and other differential interfaces please see details of additional techni-
cal documentation at the end of the data sheet. 

RSDS
The LatticeXP devices support differential RSDS standard. This standard is emulated using complementary LVC-
MOS outputs in conjunction with a parallel resistor across the driver outputs. The RSDS input standard is sup-
ported by the LVDS differential input buffer. The scheme shown in Figure 3-4 is one possible solution for RSDS 
standard implementation. Use LVDS25E mode with suggested resistors for RSDS operation. Resistor values in 
Figure 3-4 are industry standard values for 1% resistors.

Symbol Description Typical Units

ZOUT Output impedance 100 ohms

RP Driver parallel resistor 187 ohms

RS Driver series resistor 100 ohms

RT Receiver termination 100 ohms

VOH Output high voltage 2.03 V

VOL Output low voltage 1.27 V

VOD Output differential voltage 0.76 V

VCM Output common mode voltage 1.65 V

ZBACK Back impedance 85.7 ohms

IDC DC output current 12.7 mA

1. For input buffer, see LVDS table.

Transmission line, Zo = 100 ohm differential 

RS = 100 ohms

= 100 ohms= 187 ohms

= 100 ohmsRS

RP RT

Off-chip

3.3V

3.3V

+

-
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LatticeXP External Switching Characteristics
Over Recommended Operating Conditions

Parameter Description Device

-5 -4 -3

UnitsMin. Max. Min. Max. Min. Max.

General I/O Pin Parameters (Using Primary Clock without PLL)1 

tCO Clock to Output - PIO Output Register

LFXP3 — 5.12 — 6.12 — 7.43 ns

LFXP6 — 5.30 — 6.34 — 7.69 ns

LFXP10 — 5.52 — 6.60 — 8.00 ns

LFXP15 — 5.72 — 6.84 — 8.29 ns

LFXP20 — 5.97 — 7.14 — 8.65 ns

tSU Clock to Data Setup - PIO Input Register

LFXP3 -0.40 — -0.28 — -0.16 — ns

LFXP6 -0.33 — -0.32 — -0.30 — ns

LFXP10 -0.61 — -0.71 — -0.81 — ns

LFXP15 -0.71 — -0.77 — -0.87 — ns

LFXP20 -0.95 — -1.14 — -1.35 — ns

tH Clock to Data Hold - PIO Input Register

LFXP3 2.10 — 2.50 — 2.98 — ns

LFXP6 2.28 — 2.72 — 3.24 — ns

LFXP10 3.02 — 3.51 — 3.71 — ns

LFXP15 2.70 — 3.22 — 3.85 — ns

LFXP20 2.95 — 3.52 — 4.21 — ns

tSU_DEL
Clock to Data Setup - PIO Input Register 
with Input Data Delay

LFXP3 2.38 — 2.49 — 2.66 — ns

LFXP6 2.92 — 3.18 — 3.42 — ns

LFXP10 2.72 — 2.75 — 2.84 — ns

LFXP15 2.99 — 3.13 — 3.18 — ns

LFXP20 4.47 — 4.56 — 4.80 — ns

tH_DEL
Clock to Data Hold - PIO Input Register with 
Input Data Delay

LFXP3 -0.70 — -0.80 — -0.92 — ns

LFXP6 -0.47 — -0.38 — -0.31 — ns

LFXP10 -0.60 — -0.47 — -0.32 — ns

LFXP15 -1.05 — -0.98 — -1.01 — ns

LFXP20 -0.80 — -0.58 — -0.31 — ns

fMAX_IO Clock Frequency of I/O and PFU Register All — 400 — 360 — 320 MHz

DDR I/O Pin Parameters2

tDVADQ Data Valid After DQS (DDR Read) All — 0.19 — 0.19 — 0.19 UI

tDVEDQ Data Hold After DQS (DDR Read) All 0.67 — 0.67 — 0.67 — UI

tDQVBS Data Valid Before DQS All 0.20 — 0.20 — 0.20 — UI

tDQVAS Data Valid After DQS All 0.20 — 0.20 — 0.20 — UI

fMAX_DDR DDR Clock Frequency All 95 166 95 133 95 100 MHz

Primary and Secondary Clocks

fMAX_PRI Frequency for Primary Clock Tree All — 450 — 412 — 375 MHz

tW_PRI Clock Pulse Width for Primary Clock All 1.19 — 1.19 — 1.19 — ns

tSKEW_PRI Primary Clock Skew within an I/O Bank
LFXP3/6/10/15 — 250 — 300 — 350 ps

LFXP20 — 300 — 350 — 400 ps

1. General timing numbers based on LVCMOS 2.5, 12mA.
2. DDR timing numbers based on SSTL I/O.
Timing v.F0.11
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Figure 3-10. Read Before Write (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 of the clock.

Figure 3-11. 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 of the clock.
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HSTL15_I HSTL_15 class I 0.2 0.2 0.2 ns

HSTL15_III HSTL_15 class III 0.2 0.2 0.2 ns

HSTL15D_I Differential HSTL 15 class I 0.2 0.2 0.2 ns

HSTL15D_III Differential HSTL 15 class III 0.2 0.2 0.2 ns

SSTL33_I SSTL_3 class I 0.1 0.1 0.1 ns

SSTL33_II SSTL_3 class II 0.3 0.3 0.3 ns

SSTL33D_I Differential SSTL_3 class I 0.1 0.1 0.1 ns

SSTL33D_II Differential SSTL_3 class II 0.3 0.3 0.3 ns

SSTL25_I SSTL_2 class I -0.1 -0.1 -0.1 ns

SSTL25_II SSTL_2 class II 0.3 0.3 0.3 ns

SSTL25D_I Differential SSTL_2 class I -0.1 -0.1 -0.1 ns

SSTL25D_II Differential SSTL_2 class II 0.3 0.3 0.3 ns

SSTL18_I SSTL_1.8 class I 0.1 0.1 0.1 ns

SSTL18D_I Differential SSTL_1.8 class I 0.1 0.1 0.1 ns

LVTTL33_4mA LVTTL 4mA drive 0.8 0.8 0.8 ns

LVTTL33_8mA LVTTL 8mA drive 0.5 0.5 0.5 ns

LVTTL33_12mA LVTTL 12mA drive 0.3 0.3 0.3 ns

LVTTL33_16mA LVTTL 16mA drive 0.4 0.4 0.4 ns

LVTTL33_20mA LVTTL 20mA drive 0.3 0.3 0.3 ns

LVCMOS33_2mA LVCMOS 3.3 2mA drive 0.8 0.8 0.8 ns

LVCMOS33_4mA LVCMOS 3.3 4mA drive 0.8 0.8 0.8 ns

LVCMOS33_8mA LVCMOS 3.3 8mA drive 0.5 0.5 0.5 ns

LVCMOS33_12mA LVCMOS 3.3 12mA drive 0.3 0.3 0.3 ns

LVCMOS33_16mA LVCMOS 3.3 16mA drive 0.4 0.4 0.4 ns

LVCMOS33_20mA LVCMOS 3.3 20mA drive 0.3 0.3 0.3 ns

LVCMOS25_2mA LVCMOS 2.5 2mA drive   0.7 0.7 0.7 ns

LVCMOS25_4mA LVCMOS 2.5 4mA drive    0.7 0.7 0.7 ns

LVCMOS25_8mA LVCMOS 2.5 8mA drive    0.4 0.4 0.4 ns

LVCMOS25_12mA LVCMOS 2.5 12mA drive 0.0 0.0 0.0 ns

LVCMOS25_16mA LVCMOS 2.5 16mA drive   0.2 0.2 0.2 ns

LVCMOS25_20mA LVCMOS 2.5 20mA drive   0.4 0.4 0.4 ns

LVCMOS18_2mA LVCMOS 1.8 2mA drive 0.6 0.6 0.6 ns

LVCMOS18_4mA LVCMOS 1.8 4mA drive 0.6 0.6 0.6 ns

LVCMOS18_8mA LVCMOS 1.8 8mA drive 0.4 0.4 0.4 ns

LVCMOS18_12mA LVCMOS 1.8 12mA drive 0.2 0.2 0.2 ns

LVCMOS18_16mA LVCMOS 1.8 16mA drive 0.2 0.2 0.2 ns

LVCMOS15_2mA LVCMOS 1.5 2mA drive 0.6 0.6 0.6 ns

LVCMOS15_4mA LVCMOS 1.5 4mA drive 0.6 0.6 0.6 ns

LVCMOS15_8mA LVCMOS 1.5 8mA drive 0.2 0.2 0.2 ns

LVCMOS12_2mA LVCMOS 1.2 2mA drive 0.4 0.4 0.4 ns

LVCMOS12_6mA LVCMOS 1.2 6mA drive 0.4 0.4 0.4 ns

PCI33 PCI33 0.3 0.3 0.3 ns

1. General timing numbers based on LVCMOS 2.5, 12mA.
Timing v.F0.11

LatticeXP Family Timing Adders1 (Continued)
Over Recommended Operating Conditions

Buffer Type Description -5 -4 -3 Units
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L4 PL32A 6 - - PL36A 6 - -

- GNDIO6 6 - - GNDIO6 6 - -

K4 PL33A 6 T - PL37A 6 T -

K5 PL33B 6 C - PL37B 6 C -

N1 PL35A 6 - VREF2_6 PL39A 6 - VREF2_6

N2 PL36B 6 - - PL40B 6 - -

P1 PL37A 6 T3 DQS PL41A 6 T3 DQS

P2 PL37B 6 C3 - PL41B 6 C3 -

- GNDIO6 6 - - GNDIO6 6 - -

L5 PL38A 6 T LLM0_PLLT_FB_A PL42A 6 T LLM0_PLLT_FB_A

M6 PL38B 6 C LLM0_PLLC_FB_A PL42B 6 C LLM0_PLLC_FB_A

M3 PL39A 6 T3 - PL43A 6 T3 -

N3 PL39B 6 C3 - PL43B 6 C3 -

- GNDIO6 6 - - GNDIO6 6 - -

P4 SLEEPN1/TOE2 - - - SLEEPN1/TOE2 - - -

P3 INITN 5 - - INITN 5 - -

- GNDIO5 5 - - GNDIO5 5 - -

- GNDIO5 5 - - GNDIO5 5 - -

- GNDIO5 5 - - GNDIO5 5 - -

R4 PB11A 5 T - PB15A 5 T -

N5 PB11B 5 C - PB15B 5 C -

P5 PB12A 5 T VREF1_5 PB16A 5 T VREF1_5

- GNDIO5 5 - - GNDIO5 5 - -

R1 PB12B 5 C - PB16B 5 C -

N6 PB13A 5 - - PB17A 5 - -

M7 PB14B 5 - - PB18B 5 - -

R2 PB15A 5 T DQS PB19A 5 T DQS

T2 PB15B 5 C - PB19B 5 C -

R3 PB16A 5 T - PB20A 5 T -

T3 PB16B 5 C - PB20B 5 C -

T4 PB17A 5 T - PB21A 5 T -

R5 PB17B 5 C VREF2_5 PB21B 5 C VREF2_5

N7 PB18A 5 T - PB22A 5 T -

- GNDIO5 5 - - GNDIO5 5 - -

M8 PB18B 5 C - PB22B 5 C -

T5 PB19A 5 T - PB23A 5 T -

P6 PB19B 5 C - PB23B 5 C -

T6 PB20A 5 T - PB24A 5 T -

R6 PB20B 5 C - PB24B 5 C -

P7 PB21A 5 - - PB25A 5 - -

N8 PB22B 5 - - PB26B 5 - -

R7 PB23A 5 T DQS PB27A 5 T DQS

LFXP15 & LFXP20 Logic Signal Connections: 256 fpBGA (Cont.)

Ball 
Number

LFXP15 LFXP20

Ball 
Function Bank Differential

Dual 
Function

Ball 
Function Bank Differential

Dual 
Function
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P16 PR37B 3 C3 - PR41B 3 C3 -

R16 PR37A 3 T3 DQS PR41A 3 T3 DQS

M15 PR36B 3 - - PR40B 3 - -

N14 PR35A 3 - VREF1_3 PR39A 3 - VREF1_3

- GNDIO3 3 - - GNDIO3 3 - -

M14 PR33B 3 C - PR37B 3 C -

L13 PR33A 3 T - PR37A 3 T -

L15 PR32B 3 C3 - PR36B 3 C3 -

L14 PR32A 3 T3 - PR36A 3 T3 -

L12 PR30A 3 - - PR34A 3 - -

M16 PR29B 3 C RLM0_PLLC_IN_A PR33B 3 C RLM0_PLLC_IN_A

N16 PR29A 3 T RLM0_PLLT_IN_A PR33A 3 T RLM0_PLLT_IN_A

- GNDIO3 3 - - GNDIO3 3 - -

K14 PR28B 3 C3 - PR32B 3 C3 -

K15 PR28A 3 T3 DQS PR32A 3 T3 DQS

K12 PR27B 3 - - PR31B 3 - -

K13 PR26A 3 - VREF2_3 PR30A 3 - VREF2_3

L16 PR25B 3 C3 - PR29B 3 C3 -

K16 PR25A 3 T3 - PR29A 3 T3 -

- GNDIO3 3 - - GNDIO3 3 - -

J15 PR23B 3 C3 - PR27B 3 C3 -

J14 PR23A 3 T3 - PR27A 3 T3 -

J13 GNDP1 - - - GNDP1 - - -

J12 VCCP1 - - - VCCP1 - - -

- GNDIO2 2 - - GNDIO2 2 - -

J16 PR21B 2 C PCLKC2_0 PR21B 2 C PCLKC2_0

H16 PR21A 2 T PCLKT2_0 PR21A 2 T PCLKT2_0

H13 PR20B 2 C3 - PR20B 2 C3 -

H12 PR20A 2 T3 DQS PR20A 2 T3 DQS

H15 PR19B 2 - - PR19B 2 - -

H14 PR18A 2 - VREF1_2 PR18A 2 - VREF1_2

- GNDIO2 2 - - GNDIO2 2 - -

G15 PR17B 2  C3 - PR17B 2 C3 -

G14 PR17A 2 T3 - PR17A 2 T3 -

G16 PR16B 2 C RUM0_PLLC_IN_A PR16B 2 C RUM0_PLLC_IN_A

F16 PR16A 2 T RUM0_PLLT_IN_A PR16A 2 T RUM0_PLLT_IN_A

G13 PR15B 2 - - PR15B 2 - -

- GNDIO2 2 - - GNDIO2 2 - -

G12 PR12B 2 C - PR12B 2 C -

F13 PR12A 2 T - PR12A 2 T -

B16 PR11B 2 C3 - PR11B 2 C3 -

C16 PR11A 2 T3 DQS PR11A 2 T3 DQS

LFXP15 & LFXP20 Logic Signal Connections: 256 fpBGA (Cont.)

Ball 
Number

LFXP15 LFXP20

Ball 
Function Bank Differential

Dual 
Function

Ball 
Function Bank Differential

Dual 
Function
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A9 PT27A 1 T - PT31A 1 T -

C9 PT26B 1 C D7 PT30B 1 C D7

C8 PT26A 1 T - PT30A 1 T -

E9 PT25B 0 C BUSY PT29B 0 C BUSY

- GNDIO0 0 - - GNDIO0 0 - -

B8 PT25A 0 T CS1N PT29A 0 T CS1N

A8 PT24B 0 C PCLKC0_0 PT28B 0 C PCLKC0_0

A7 PT24A 0 T PCLKT0_0 PT28A 0 T PCLKT0_0

B7 PT23B 0 C - PT27B 0 C -

C7 PT23A 0 T DQS PT27A 0 T DQS

E8 PT22B 0 - - PT26B 0 - -

D8 PT21A 0 - DOUT PT25A 0 - DOUT

A6 PT20B 0 C - PT24B 0 C -

- GNDIO0 0 - - GNDIO0 0 - -

C6 PT20A 0 T WRITEN PT24A 0 T WRITEN

E7 PT19B 0 C - PT23B 0 C -

D7 PT19A 0 T VREF1_0 PT23A 0 T VREF1_0

A5 PT18B 0 C - PT22B 0 C -

B5 PT18A 0 T DI PT22A 0 T DI

A4 PT17B 0 C - PT21B 0 C -

B6 PT17A 0 T CSN PT21A 0 T CSN

E6 PT16B 0 C - PT20B 0 C -

D6 PT16A 0 T - PT20A 0 T -

D5 PT15B 0 C VREF2_0 PT19B 0 C VREF2_0

A3 PT15A 0 T DQS PT19A 0 T DQS

B3 PT14B 0 - - PT18B 0 - -

B2 PT13A 0 - - PT17A 0 - -

- GNDIO0 0 - - GNDIO0 0 - -

A2 PT12B 0 C - PT16B 0 C -

B1 PT12A 0 T - PT16A 0 T -

F5 PT11B 0 C - PT15B 0 C -

C5 PT11A 0 T - PT15A 0 T -

- GNDIO0 0 - - GNDIO0 0 - -

- GNDIO0 0 - - GNDIO0 0 - -

- GNDIO0 0 - - GNDIO0 0 - -

C4 CFG0 0 - - CFG0 0 - -

B4 CFG1 0 - - CFG1 0 - -

C3 DONE 0 - - DONE 0 - -

A1 GND - - - GND - - -

A16 GND - - - GND - - -

F11 GND - - - GND - - -

F6 GND - - - GND - - -

LFXP15 & LFXP20 Logic Signal Connections: 256 fpBGA (Cont.)

Ball 
Number

LFXP15 LFXP20

Ball 
Function Bank Differential

Dual 
Function

Ball 
Function Bank Differential

Dual 
Function
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L7 VCCIO5 5 - - VCCIO5 5 - -

L8 VCCIO5 5 - - VCCIO5 5 - -

J6 VCCIO6 6 - - VCCIO6 6 - -

K6 VCCIO6 6 - - VCCIO6 6 - -

G6 VCCIO7 7 - - VCCIO7 7 - -

H6 VCCIO7 7 - - VCCIO7 7 - -

1. Applies to LFXP “C” only.
2. Applies to LFXP “E” only.
3. Supports dedicated LVDS outputs.

LFXP15 & LFXP20 Logic Signal Connections: 256 fpBGA (Cont.)

Ball 
Number

LFXP15 LFXP20

Ball 
Function Bank Differential

Dual 
Function

Ball 
Function Bank Differential

Dual 
Function
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Y10 PB11B 5 C - PB16B 5 C - PB20B 5 C -

AA7 PB12A 5 T - PB17A 5 T - PB21A 5 T -

AB7 PB12B 5 C VREF2_5 PB17B 5 C VREF2_5 PB21B 5 C VREF2_5

Y7 PB13A 5 T - PB18A 5 T - PB22A 5 T -

- GNDIO5 5 - - GNDIO5 5 - - GNDIO5 5 - -

AA8 PB13B 5 C - PB18B 5 C - PB22B 5 C -

AB8 PB14A 5 T - PB19A 5 T - PB23A 5 T -

Y8 PB14B 5 C - PB19B 5 C - PB23B 5 C -

AB9 PB15A 5 T - PB20A 5 T - PB24A 5 T -

AA9 PB15B 5 C - PB20B 5 C - PB24B 5 C -

W10 PB16A 5 - - PB21A 5 - - PB25A 5 - -

W11 PB17B 5 - - PB22B 5 - - PB26B 5 - -

AB10 PB18A 5 T DQS PB23A 5 T DQS PB27A 5 T DQS

AA10 PB18B 5 C - PB23B 5 C - PB27B 5 C -

- GNDIO5 5 - - GNDIO5 5 - - GNDIO5 5 - -

AA11 PB19A 5 T - PB24A 5 T - PB28A 5 T -

AB11 PB19B 5 C - PB24B 5 C - PB28B 5 C -

Y11 PB20A 5 T - PB25A 5 T - PB29A 5 T -

Y12 PB20B 5 C - PB25B 5 C - PB29B 5 C -

AB12 PB21A 4 T - PB26A 4 T - PB30A 4 T -

AA12 PB21B 4 C - PB26B 4 C - PB30B 4 C -

AB13 PB22A 4 T PCLKT4_0 PB27A 4 T PCLKT4_0 PB31A 4 T PCLKT4_0

AA13 PB22B 4 C PCLKC4_0 PB27B 4 C PCLKC4_0 PB31B 4 C PCLKC4_0

- GNDIO4 4 - - GNDIO4 4 - - GNDIO4 4 - -

AA14 PB23A 4 T - PB28A 4 T - PB32A 4 T -

AB14 PB23B 4 C - PB28B 4 C - PB32B 4 C -

W12 PB24A 4 - - PB29A 4 - - PB33A 4 - -

W13 PB25B 4 - - PB30B 4 - - PB34B 4 - -

AA15 PB26A 4 T DQS PB31A 4 T DQS PB35A 4 T DQS

AB15 PB26B 4 C VREF1_4 PB31B 4 C VREF1_4 PB35B 4 C VREF1_4

AA16 PB27A 4 T - PB32A 4 T - PB36A 4 T -

AB16 PB27B 4 C - PB32B 4 C - PB36B 4 C -

Y17 PB28A 4 T - PB33A 4 T - PB37A 4 T -

- GNDIO4 4 - - GNDIO4 4 - - GNDIO4 4 - -

AA17 PB28B 4 C - PB33B 4 C - PB37B 4 C -

Y13 PB29A 4 T - PB34A 4 T - PB38A 4 T -

Y14 PB29B 4 C - PB34B 4 C - PB38B 4 C -

AB17 PB30A 4 T - PB35A 4 T - PB39A 4 T -

Y18 PB30B 4 C - PB35B 4 C - PB39B 4 C -

AA18 PB31A 4 T VREF2_4 PB36A 4 T VREF2_4 PB40A 4 T VREF2_4

AB18 PB31B 4 C - PB36B 4 C - PB40B 4 C -

Y19 PB32A 4 - - PB37A 4 - - PB41A 4 - -

AB19 PB33B 4 - - PB38B 4 - - PB42B 4 - -

- GNDIO4 4 - - GNDIO4 4 - - GNDIO4 4 - -

AA19 PB34A 4 T DQS PB39A 4 T DQS PB43A 4 T DQS

Y20 PB34B 4 C - PB39B 4 C - PB43B 4 C -

W14 PB35A 4 T - PB40A 4 T - PB44A 4 T -

W15 PB35B 4 C - PB40B 4 C - PB44B 4 C -

AB20 PB36A 4 T - PB41A 4 T - PB45A 4 T -

LFXP10, LFXP15 & LFXP20 Logic Signal Connections: 388 fpBGA (Cont.)

Ball 
Number

LFXP10 LFXP15 LFXP20

Ball 
Function Bank Diff. Dual Function

Ball 
Function Bank Diff. Dual Function

Ball 
Function Bank Diff. Dual Function
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G7 VCCAUX - - - VCCAUX - - - VCCAUX - - -

T16 VCCAUX - - - VCCAUX - - - VCCAUX - - -

T7 VCCAUX - - - VCCAUX - - - VCCAUX - - -

G10 VCCIO0 0 - - VCCIO0 0 - - VCCIO0 0 - -

G11 VCCIO0 0 - - VCCIO0 0 - - VCCIO0 0 - -

G8 VCCIO0 0 - - VCCIO0 0 - - VCCIO0 0 - -

G9 VCCIO0 0 - - VCCIO0 0 - - VCCIO0 0 - -

H8 VCCIO0 0 - - VCCIO0 0 - - VCCIO0 0 - -

G12 VCCIO1 1 - - VCCIO1 1 - - VCCIO1 1 - -

G13 VCCIO1 1 - - VCCIO1 1 - - VCCIO1 1 - -

G14 VCCIO1 1 - - VCCIO1 1 - - VCCIO1 1 - -

G15 VCCIO1 1 - - VCCIO1 1 - - VCCIO1 1 - -

H15 VCCIO1 1 - - VCCIO1 1 - - VCCIO1 1 - -

H16 VCCIO2 2 - - VCCIO2 2 - - VCCIO2 2 - -

J16 VCCIO2 2 - - VCCIO2 2 - - VCCIO2 2 - -

K16 VCCIO2 2 - - VCCIO2 2 - - VCCIO2 2 - -

L16 VCCIO2 2 - - VCCIO2 2 - - VCCIO2 2 - -

M16 VCCIO3 3 - - VCCIO3 3 - - VCCIO3 3 - -

N16 VCCIO3 3 - - VCCIO3 3 - - VCCIO3 3 - -

P16 VCCIO3 3 - - VCCIO3 3 - - VCCIO3 3 - -

R16 VCCIO3 3 - - VCCIO3 3 - - VCCIO3 3 - -

R15 VCCIO4 4 - - VCCIO4 4 - - VCCIO4 4 - -

T12 VCCIO4 4 - - VCCIO4 4 - - VCCIO4 4 - -

T13 VCCIO4 4 - - VCCIO4 4 - - VCCIO4 4 - -

T14 VCCIO4 4 - - VCCIO4 4 - - VCCIO4 4 - -

T15 VCCIO4 4 - - VCCIO4 4 - - VCCIO4 4 - -

R8 VCCIO5 5 - - VCCIO5 5 - - VCCIO5 5 - -

T10 VCCIO5 5 - - VCCIO5 5 - - VCCIO5 5 - -

T11 VCCIO5 5 - - VCCIO5 5 - - VCCIO5 5 - -

T8 VCCIO5 5 - - VCCIO5 5 - - VCCIO5 5 - -

T9 VCCIO5 5 - - VCCIO5 5 - - VCCIO5 5 - -

M7 VCCIO6 6 - - VCCIO6 6 - - VCCIO6 6 - -

N7 VCCIO6 6 - - VCCIO6 6 - - VCCIO6 6 - -

P7 VCCIO6 6 - - VCCIO6 6 - - VCCIO6 6 - -

R7 VCCIO6 6 - - VCCIO6 6 - - VCCIO6 6 - -

H7 VCCIO7 7 - - VCCIO7 7 - - VCCIO7 7 - -

J7 VCCIO7 7 - - VCCIO7 7 - - VCCIO7 7 - -

K7 VCCIO7 7 - - VCCIO7 7 - - VCCIO7 7 - -

L7 VCCIO7 7 - - VCCIO7 7 - - VCCIO7 7 - -

1. Applies to LFXP “C” only.
2. Applies to LFXP “E” only.
3. Supports dedicated LVDS outputs.

LFXP10, LFXP15 & LFXP20 Logic Signal Connections: 388 fpBGA (Cont.)

Ball 
Number

LFXP10 LFXP15 LFXP20

Ball 
Function Bank Diff. Dual Function

Ball 
Function Bank Diff. Dual Function

Ball 
Function Bank Diff. Dual Function
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AB5 PB16A 5 T - PB20A 5 T -

AB6 PB16B 5 C - PB20B 5 C -

AA8 PB17A 5 T - PB21A 5 T -

AA9 PB17B 5 C VREF2_5 PB21B 5 C VREF2_5

W10 PB18A 5 T - PB22A 5 T -

- GNDIO5 5 - - GNDIO5 5 - -

V10 PB18B 5 C - PB22B 5 C -

AB7 PB19A 5 T - PB23A 5 T -

AB8 PB19B 5 C - PB23B 5 C -

AB9 PB20A 5 T - PB24A 5 T -

AB10 PB20B 5 C - PB24B 5 C -

Y10 PB21A 5 - - PB25A 5 - -

AA10 PB22B 5 - - PB26B 5 - -

W11 PB23A 5 T DQS PB27A 5 T DQS

V11 PB23B 5 C - PB27B 5 C -

- GNDIO5 5 - - GNDIO5 5 - -

Y11 PB24A 5 T - PB28A 5 T -

AA11 PB24B 5 C - PB28B 5 C -

AB11 PB25A 5 T - PB29A 5 T -

AB12 PB25B 5 C - PB29B 5 C -

Y12 PB26A 4 T - PB30A 4 T -

AA12 PB26B 4 C - PB30B 4 C -

W12 PB27A 4 T PCLKT4_0 PB31A 4 T PCLKT4_0

V12 PB27B 4 C PCLKC4_0 PB31B 4 C PCLKC4_0

- GNDIO4 4 - - GNDIO4 4 - -

AB13 PB28A 4 T - PB32A 4 T -

AB14 PB28B 4 C - PB32B 4 C -

AA13 PB29A 4 - - PB33A 4 - -

Y13 PB30B 4 - - PB34B 4 - -

AB15 PB31A 4 T DQS PB35A 4 T DQS

AB16 PB31B 4 C VREF1_4 PB35B 4 C VREF1_4

V13 PB32A 4 T - PB36A 4 T -

W13 PB32B 4 C - PB36B 4 C -

AA14 PB33A 4 T - PB37A 4 T -

- GNDIO4 4 - - GNDIO4 4 - -

AA15 PB33B 4 C - PB37B 4 C -

AB17 PB34A 4 T - PB38A 4 T -

AB18 PB34B 4 C - PB38B 4 C -

W14 PB35A 4 T - PB39A 4 T -

Y14 PB35B 4 C - PB39B 4 C -

U14 PB36A 4 T VREF2_4 PB40A 4 T VREF2_4

V14 PB36B 4 C - PB40B 4 C -

LFXP15 & LFXP20 Logic Signal Connections: 484 fpBGA (Cont.)

Ball 
Number

LFXP15 LFXP20

Ball 
Function Bank Differential

Dual 
Function

Ball 
Function Bank Differential

Dual 
Function
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Conventional Packaging
Commercial

Part Number I/Os Voltage Grade Package Pins Temp. LUTs

LFXP3C-3Q208C 136 1.8/2.5/3.3V -3 PQFP 208 COM 3.1K

LFXP3C-4Q208C 136 1.8/2.5/3.3V -4 PQFP 208 COM 3.1K

LFXP3C-5Q208C 136 1.8/2.5/3.3V -5 PQFP 208 COM 3.1K

LFXP3C-3T144C 100 1.8/2.5/3.3V -3 TQFP 144 COM 3.1K

LFXP3C-4T144C 100 1.8/2.5/3.3V -4 TQFP 144 COM 3.1K

LFXP3C-5T144C 100 1.8/2.5/3.3V -5 TQFP 144 COM 3.1K

LFXP3C-3T100C 62 1.8/2.5/3.3V -3 TQFP 100 COM 3.1K

LFXP3C-4T100C 62 1.8/2.5/3.3V -4 TQFP 100 COM 3.1K

LFXP3C-5T100C 62 1.8/2.5/3.3V -5 TQFP 100 COM 3.1K

Part Number I/Os Voltage Grade Package Pins Temp. LUTs

LFXP6C-3F256C 188 1.8/2.5/3.3V -3 fpBGA 256 COM 5.8K

LFXP6C-4F256C 188 1.8/2.5/3.3V -4 fpBGA 256 COM 5.8K

LFXP6C-5F256C 188 1.8/2.5/3.3V -5 fpBGA 256 COM 5.8K

LFXP6C-3Q208C 142 1.8/2.5/3.3V -3 PQFP 208 COM 5.8K

LFXP6C-4Q208C 142 1.8/2.5/3.3V -4 PQFP 208 COM 5.8K

LFXP6C-5Q208C 142 1.8/2.5/3.3V -5 PQFP 208 COM 5.8K

LFXP6C-3T144C 100 1.8/2.5/3.3V -3 TQFP 144 COM 5.8K

LFXP6C-4T144C 100 1.8/2.5/3.3V -4 TQFP 144 COM 5.8K

LFXP6C-5T144C 100 1.8/2.5/3.3V -5 TQFP 144 COM 5.8K

Part Number I/Os Voltage Grade Package Pins Temp. LUTs

LFXP10C-3F388C 244 1.8/2.5/3.3V -3 fpBGA 388 COM 9.7K

LFXP10C-4F388C 244 1.8/2.5/3.3V -4 fpBGA 388 COM 9.7K

LFXP10C-5F388C 244 1.8/2.5/3.3V -5 fpBGA 388 COM 9.7K

LFXP10C-3F256C 188 1.8/2.5/3.3V -3 fpBGA 256 COM 9.7K

LFXP10C-4F256C 188 1.8/2.5/3.3V -4 fpBGA 256 COM 9.7K

LFXP10C-5F256C 188 1.8/2.5/3.3V -5 fpBGA 256 COM 9.7K


