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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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Hot Socketing Specifications1, 2, 3, 4, 5, 6

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) or 0  VCCAUX  VCCAUX (MAX).
3. 0  VCCIO  VCCIO (MAX) for top and bottom I/O banks.
4. 0.2  VCCIO  VCCIO (MAX) for left and right I/O banks.
5. IDK is additive to IPU, IPW or IBH.
6. LVCMOS and LVTTL only.

Symbol Parameter Condition Min. Typ. Max. Units

IDK Input or I/O Leakage Current 0  VIN  VIH (MAX.) — — +/-1000 µA
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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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Initialization Supply Current1, 2, 3, 4, 5, 6

Over Recommended Operating Conditions

Symbol Parameter Device Typ.7 Units

ICC Core Power Supply

LFXP3E 40 mA

LFXP6E 50 mA

LFXP10E 110 mA

LFXP15E 140 mA

LFXP20E 250 mA

LFXP3C 60 mA

LFXP6C 70 mA

LFXP10C 150 mA

LFXP15C 180 mA

LFXP20C 290 mA

ICCAUX
Auxiliary Power Supply 
VCCAUX = 3.3V

LFXP3E/C 50 mA

LFXP6E/C 60 mA 

LFXP10E/C 90 mA

LFXP15 /C 110 mA

LFXP20E/C 130 mA

ICCJ VCCJ Power Supply All  2 mA

1. Until DONE signal is active.
2. For further information on supply current, please see details of additional technical documentation at the end of this data sheet.
3. Assumes all outputs are tristated, all inputs are configured as LVCMOS and held at the VCCIO or GND.
4. Frequency 0MHz.
5. Typical user pattern.
6. Assume normal bypass capacitor/decoupling capacitor across the supply.
7. TA=25°C, power supplies at nominal voltage.
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Figure 3-2. BLVDS Multi-point Output Example

Table 3-2. BLVDS DC Conditions1

Over Recommended Operating Conditions

Typical

Symbol Description Zo = 45 Zo = 90 Units

ZOUT Output impedance 100 100 ohms

RTLEFT Left end termination 45 90 ohms

RTRIGHT Right end termination 45 90 ohms

VOH Output high voltage 1.375 1.48 V

VOL Output low voltage 1.125 1.02 V

VOD Output differential voltage 0.25 0.46 V

VCM Output common mode voltage 1.25 1.25 V

IDC DC output current 11.2 10.2 mA

1. For input buffer, see LVDS table.

Heavily loaded backplane, effective Zo ~ 45 to 90 ohms differential 
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Derating Logic Timing
Logic timing provided in the following sections of this data sheet and in the ispLEVER design tools are worst case 
numbers in the operating range. Actual delays at nominal temperature and voltage for best-case process can be 
much better than the values given in the tables. The ispLEVER design tool from Lattice can provide logic timing 
numbers at a particular temperature and voltage.
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LatticeXP Family Timing Adders1 
Over Recommended Operating Conditions

Buffer Type Description -5 -4 -3 Units

Input Adjusters

LVDS25E LVDS 2.5 Emulated 0.5 0.5 0.5 ns

LVDS25 LVDS 0.4 0.4 0.4 ns

BLVDS25 BLVDS 0.5 0.5 0.5 ns

LVPECL33 LVPECL 0.6 0.6 0.6 ns

HSTL18_I HSTL_18 class I 0.4 0.4 0.4 ns

HSTL18_II HSTL_18 class II 0.4 0.4 0.4 ns

HSTL18_III HSTL_18 class III 0.4 0.4 0.4 ns

HSTL18D_I Differential HSTL 18 class I 0.4 0.4 0.4 ns

HSTL18D_II Differential HSTL 18 class II 0.4 0.4 0.4 ns

HSTL18D_III Differential HSTL 18 class III 0.4 0.4 0.4 ns

HSTL15_I HSTL_15 class I 0.5 0.5 0.5 ns

HSTL15_III HSTL_15 class III 0.5 0.5 0.5 ns

HSTL15D_I Differential HSTL 15 class I 0.5 0.5 0.5 ns

HSTL15D_III Differential HSTL 15 class III 0.5 0.5 0.5 ns

SSTL33_I SSTL_3 class I 0.6 0.6 0.6 ns

SSTL33_II SSTL_3 class II 0.6 0.6 0.6 ns

SSTL33D_I Differential SSTL_3 class I 0.6 0.6 0.6 ns

SSTL33D_II Differential SSTL_3 class II 0.6 0.6 0.6 ns

SSTL25_I SSTL_2 class I 0.5 0.5 0.5 ns

SSTL25_II SSTL_2 class II 0.5 0.5 0.5 ns

SSTL25D_I Differential SSTL_2 class I 0.5 0.5 0.5 ns

SSTL25D_II Differential SSTL_2 class II 0.5 0.5 0.5 ns

SSTL18_I SSTL_18 class I 0.5 0.5 0.5 ns

SSTL18D_I Differential SSTL_18 class I 0.5 0.5 0.5 ns

LVTTL33 LVTTL 0.2 0.2 0.2 ns

LVCMOS33 LVCMOS 3.3 0.2 0.2 0.2 ns

LVCMOS25 LVCMOS 2.5 0.0 0.0 0.0 ns

LVCMOS18 LVCMOS 1.8 0.1 0.1 0.1 ns

LVCMOS15 LVCMOS 1.5 0.1 0.1 0.1 ns

LVCMOS12 LVCMOS 1.2 0.1 0.1 0.1 ns

PCI33 PCI 0.2 0.2 0.2 ns

Output Adjusters

LVDS25E LVDS 2.5 Emulated 0.3 0.3 0.3 ns

LVDS25 LVDS 2.5 0.3 0.3 0.3 ns

BLVDS25 BLVDS 2.5 0.3 0.3 0.3 ns

LVPECL33 LVPECL 3.3 0.1 0.1 0.1 ns

HSTL18_I HSTL_18 class I 0.1 0.1 0.1 ns

HSTL18_II HSTL_18 class II 0.1 0.1 0.1 ns

HSTL18_III HSTL_18 class III 0.2 0.2 0.2 ns

HSTL18D_I Differential HSTL 18 class I 0.1 0.1 0.1 ns

HSTL18D_II Differential HSTL 18 class II -0.1 -0.1 -0.1 ns

HSTL18D_III Differential HSTL 18 class III 0.2 0.2 0.2 ns
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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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LatticeXP sysCONFIG Port Timing Specifications 
Over Recommended Operating Conditions

Parameter Description Min. Max. Units

sysCONFIG Byte Data Flow

tSUCBDI Byte D[0:7] Setup Time to CCLK 7 — ns

tHCBDI Byte D[0:7] Hold Time to CCLK 3 — ns

tCODO Clock to Dout in Flowthrough Mode — 12 ns

tSUCS CS[0:1] Setup Time to CCLK 7 — ns

tHCS CS[0:1] Hold Time to CCLK 2 — ns

tSUWD Write Signal Setup Time to CCLK 7 — ns

tHWD Write Signal Hold Time to CCLK 2 — ns

tDCB CCLK to BUSY Delay Time — 12 ns

tCORD Clock to Out for Read Data — 12 ns

sysCONFIG Byte Slave Clocking

tBSCH Byte Slave Clock Minimum High Pulse 6 — ns

tBSCL Byte Slave Clock Minimum Low Pulse 8 — ns

tBSCYC Byte Slave Clock Cycle Time 15 — ns

sysCONFIG Serial (Bit) Data Flow

tSUSCDI DI (Data In) Setup Time to CCLK 7 — ns

tHSCDI DI (Data In) Hold Time to CCLK 2 — ns

tCODO Clock to Dout in Flowthrough Mode — 12 ns

sysCONFIG Serial Slave Clocking

tSSCH Serial Slave Clock Minimum High Pulse 6 — ns

tSSCL Serial Slave Clock Minimum Low Pulse 6 — ns

sysCONFIG POR, Initialization and Wake Up

tICFG Minimum Vcc to INIT High — 50 ms

tVMC Time from tICFG to Valid Master Clock — 2 us

tPRGMRJ Program Pin Pulse Rejection — 7 ns

tPRGM
2 PROGRAMN Low Time to Start Configuration 25 — ns

tDINIT INIT Low Time — 1 ms

tDPPINIT Delay Time from PROGRAMN Low to INIT Low — 37 ns

tDINITD Delay Time from PROGRAMN Low to DONE Low — 37 ns

tIODISS User I/O Disable from PROGRAMN Low — 25 ns

tIOENSS User I/O Enabled Time from CCLK Edge During Wake-up Sequence — 25 ns

tMWC Additional Wake Master Clock Signals after Done Pin High 120 — cycles

Configuration Master Clock (CCLK)

Frequency1
Selected 
Value - 
30%

Selected 
Value + 

30%
MHz

Duty Cycle 40 60 %

1. See Table 2-10 for available CCLK frequencies.
2. The threshold level for PROGRAMN, as well as for CFG[1] and CFG[0], is determined by VCC, such that the threshold = VCC/2.
Timing v.F0.11
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Flash Download Time

JTAG Port Timing Specifications
Over Recommended Operating Conditions

Figure 3-12. JTAG Port Timing Waveforms

Symbol Parameter Min. Typ. Max. Units

tREFRESH

PROGRAMN Low-to-
High. Transition to Done 
High.

LFXP3 — 1.1 1.7 ms

LFXP6 — 1.4 2.0 ms

LFXP10 — 0.9 1.5 ms

LFXP15 — 1.1 1.7 ms

LFXP20 — 1.3 1.9 ms

Symbol Parameter Min. Max. Units

fMAX  — 25 MHz

tBTCP TCK [BSCAN] clock pulse width 40 — ns

tBTCPH TCK [BSCAN] clock pulse width high 20 — ns

tBTCPL TCK [BSCAN] clock pulse width low 20 — ns

tBTS TCK [BSCAN] setup time 10 — ns

tBTH TCK [BSCAN] hold time 8 — ns

tBTRF TCK [BSCAN] rise/fall time 50 — ns

tBTCO TAP controller falling edge of clock to valid output — 10 ns

tBTCODIS TAP controller falling edge of clock to valid disable — 10 ns

tBTCOEN TAP controller falling edge of clock to valid enable — 10 ns

tBTCRS BSCAN test capture register setup time 8 — ns

tBTCRH BSCAN test capture register hold time 25 — ns

tBUTCO BSCAN test update register, falling edge of clock to valid output — 25 ns

tBTUODIS BSCAN test update register, falling edge of clock to valid disable — 25 ns

tBTUPOEN BSCAN test update register, falling edge of clock to valid enable — 25 ns

Timing v.F0.11

TMS

TDI

TCK

TDO

Data to be
captured
from I/O

Data to be
driven out

to I/O

ataD dilaVataD dilaV

ataD dilaVataD dilaV

Data Captured

tBTCPH tBTCPL

tBTCOEN

tBTCRS

tBTUPOEN tBUTCO tBTUODIS

tBTCRH

tBTCO tBTCODIS

tBTS tBTH

tBTCP
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Switching Test Conditions
Figure 3-13 shows the output test load that is used for AC testing. The specific values for resistance, capacitance, 
voltage, and other test conditions are shown in Figure 3-5.

Figure 3-13. Output Test Load, LVTTL and LVCMOS Standards

Table 3-5. Test Fixture Required Components, Non-Terminated Interfaces

Test Condition R1 CL Timing Ref. VT

LVTTL and other LVCMOS settings (L -> H, H -> L)  0pF

LVCMOS 3.3 = 1.5V —

LVCMOS 2.5 = VCCIO/2 —

LVCMOS 1.8 = VCCIO/2 —

LVCMOS 1.5 = VCCIO/2 —

LVCMOS 1.2 = VCCIO/2 —

LVCMOS 2.5 I/O (Z -> H)

188 0pF

VCCIO/2 VOL

LVCMOS 2.5 I/O (Z -> L) VCCIO/2 VOH

LVCMOS 2.5 I/O (H -> Z) VOH - 0.15 VOL

LVCMOS 2.5 I/O (L -> Z) VOL + 0.15 VOH

Note: Output test conditions for all other interfaces are determined by the respective standards.

DUT 

VT

R1 

CL  

Test Point
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Test and Programming (Dedicated pins. Pull-up is enabled on input pins during configuration.)

TMS I Test Mode Select input, used to control the 1149.1 state machine. 

TCK I Test Clock input pin, used to clock the 1149.1 state machine.

TDI I

Test Data in pin, used to load data into device using 1149.1 state machine. 
After power-up, this TAP port can be activated for configuration by sending 
appropriate command. (Note: once a configuration port is selected it is 
locked. Another configuration port cannot be selected until the power-up 
sequence).

TDO O Output pin -Test Data out pin used to shift data out of device using 1149.1.

VCCJ — VCCJ - The power supply pin for JTAG Test Access Port.

Configuration Pads (used during sysCONFIG)

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

INITN I/O
Open Drain pin - Indicates the FPGA is ready to be configured. During con-
figuration, a pull-up is enabled. If CFG1 and CFG0 are high (SDM) then this 
pin is pulled low.

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.

BUSY I/O Generally not used. After configuration it is a user-programmable I/O pin.

CSN I sysCONFIG chip select (Active low). During configuration, a pull-up is 
enabled. After configuration it is user a programmable I/O pin.

CS1N I sysCONFIG chip select (Active Low). During configuration, a pull-up is 
enabled. After configuration it is user programmable I/O pin

WRITEN I Write Data on Parallel port (Active low). After configuration it is a user pro-
grammable I/O pin

D[7:0] I/O sysCONFIG Port Data I/O. After configuration these are user programmable
I/O pins.

DOUT, CSON O Output for serial configuration data (rising edge of CCLK) when using sys-
CONFIG port. After configuration, it is a user-programmable I/O pin.

DI I
Input for serial configuration data (clocked with CCLK) when using sysCON-
FIG port. During configuration, a pull-up is enabled. After configuration it is a 
user-programmable I/O pin. 

SLEEPN2 I

Sleep Mode pin - Active low sleep pin.þ When this pin is held high, the device 
operates normally.þ When driven low, the device moves into Sleep Mode 
after a specified time.This pin has a weak internal pull-up, but when not used 
an external pull-up to VCC is recommended.

TOE3 I
Test Output Enable tri-states 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. Applies toþ LFXP10, LFXP15 and LFXP20 only.
2. Applies to LFXP “C” devices only. 
3. Applies to LFXP “E” devices only.

Signal Descriptions (Cont.)
Signal Name I/O Descriptions
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LFXP3 & LFXP6 Logic Signal Connections: 144 TQFP 

Pin 
Number

LFXP3 LFXP6

Pin Function Bank Differential Dual Function Pin Function Bank Differential Dual Function

1 PROGRAMN 7 - - PROGRAMN 7 - -

2 CCLK 7 - - CCLK 7 - -

3 GND - - - GND - - -

4 PL2A 7 T3 - PL2A 7 T3 -

5 PL2B 7 C3 - PL2B 7 C3 -

6 PL3A 7 T LUM0_PLLT_FB_A PL3A 7 T LUM0_PLLT_FB_A

7 PL3B 7 C LUM0_PLLC_FB_A PL3B 7 C LUM0_PLLC_FB_A

8 VCCIO7 7 - - VCCIO7 7 - -

9 PL5A 7 - VREF1_7 PL5A 7 - VREF1_7

10 PL6B 7 - VREF2_7 PL6B 7 - VREF2_7

11 GNDIO7 7 - - GNDIO7 7 - -

12 PL7A 7 T3 DQS PL7A 7 T3 DQS

13 PL7B 7 C3 - PL7B 7 C3 -

14 VCC - - - VCC - - -

15 PL8A 7 T LUM0_PLLT_IN_A PL8A 7 T LUM0_PLLT_IN_A

16 PL8B 7 C LUM0_PLLC_IN_A PL8B 7 C LUM0_PLLC_IN_A

17 PL9A 7 T3 - PL9A 7 T3 -

18 PL9B 7 C3 - PL9B 7 C3 -

19 VCCP0 - - - VCCP0 - - -

20 GNDP0 - - - GNDP0 - - -

21 VCCIO6 6 - - VCCIO6 6 - -

22 PL11A 6 T3 - PL16A 6 T3 -

23 PL11B 6 C3 - PL16B 6 C3 -

24 PL12A 6 T PCLKT6_0 PL17A 6 T PCLKT6_0

25 PL12B 6 C PCLKC6_0 PL17B 6 C PCLKC6_0

26 PL13A 6 T3 - PL18A 6 T3 -

27 PL13B 6 C3 - PL18B 6 C3 -

28 GNDIO6 6 - - GNDIO6 6 - -

29 PL14A 6 - VREF1_6 PL22A 6 - VREF1_6

30 PL15B 6 - VREF2_6 PL23B 6 - VREF2_6

31 PL16A 6 T3 DQS PL24A 6 T3 DQS

32 PL16B 6 C3 - PL24B 6 C3 -

33 PL17A 6 - - PL25A 6 - -

34 PL18A 6 T3 - PL26A 6 T3 -

35 PL18B 6 C3 - PL26B 6 C3 -

36 VCCAUX - - - VCCAUX - - -

37 SLEEPN1/TOE2 - - - SLEEPN1/TOE2 - - -

38 INITN 5 - - INITN 5 - -

39 VCC - - - VCC - - -

40 PB2B 5 - VREF1_5 PB5B 5 - VREF1_5

41 PB5B 5 - VREF2_5 PB8B 5 - VREF2_5

42 PB7A 5 T - PB10A 5 T -

43 PB7B 5 C - PB10B 5 C -

44 GNDIO5 5 - - GNDIO5 5 - -

45 PB9A 5 - - PB12A 5 - -

46 PB10B 5 - - PB13B 5 - -
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139 PT6A 0 - DI PT9A 0 - DI

140 PT5A 0  - CSN PT8A 0 - CSN

141 PT3B 0 - VREF2_0 PT6B 0 - VREF2_0

142 CFG0 0 - - CFG0 0 - -

143 CFG1 0 - - CFG1 0 - -

144 DONE 0 - - DONE 0 - -

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

LFXP3 & LFXP6 Logic Signal Connections: 144 TQFP (Cont.)

Pin 
Number

LFXP3 LFXP6

Pin Function Bank Differential Dual Function Pin Function Bank Differential Dual Function
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93 PB19B 4 C VREF1_4 PB22B 4 C VREF1_4

94 PB20A 4 T - PB23A 4 T -

95 PB20B 4 C - PB23B 4 C -

96 PB21A 4 T - PB24A 4 T -

97 VCCIO4 4 - - VCCIO4 4 - -

98 PB21B 4 C - PB24B 4 C -

99 PB22A 4 T - PB25A 4 T -

100 PB22B 4 C - PB25B 4 C -

101 PB23A 4 T - PB26A 4 T -

102 PB23B 4 C - PB26B 4 C -

103 PB24A 4 T VREF2_4 PB27A 4 - VREF2_4

104 PB24B 4 C - PB30A 4 T DQS

105 PB25A 4 - - PB30B 4 C -

106 GND - - - GND - - -

107 VCC - - - VCC - - -

108 PR18B 3 C3 - PR26B 3 C3 -

109 GNDIO3 3 - - GNDIO3 3 - -

110 PR18A 3 T3 - PR26A 3 T3 -

111 PR17B 3 C - PR25B 3 C -

112 PR17A 3 T - PR25A 3 T -

113 PR16B 3 C3 - PR24B 3 C3 -

114 PR16A 3 T3 DQS PR24A 3 T3 DQS

115 VCCIO3 3 - - VCCIO3 3 - -

116 PR15B 3 - VREF1_3 PR23B 3 - VREF1_3

117 PR14A 3 - VREF2_3 PR22A 3 - VREF2_3

118 GNDIO3 3 - - GNDIO3 3 - -

119 PR13B 3 C - PR21B 3 C3 -

120 PR13A 3 T - PR21A 3 T3 -

121 GND - - - GND - - -

122 PR12B 3 C - PR20B 3 C -

123 PR12A 3 T - PR20A 3 T -

124 PR11B 3 C - PR19B 3 C3 -

125 VCCIO3 3 - - VCCIO3 3 - -

126 PR11A 3 T - PR19A 3 T3 -

127 GNDP1 - - - GNDP1 - - -

128 VCCP1 - - - VCCP1 - - -

129 NC - - - PR13A 2 - -

130 GND - - - GND - - -

131 PR9B 2 C PCLKC2_0 PR12B 2 C PCLKC2_0

132 PR9A 2 T PCLKT2_0 PR12A 2 T PCLKT2_0

133 NC - - - PR11B 2 C3 -

134 NC - - - PR11A 2 T3 -

135 GNDIO2 2 - - GNDIO2 2 - -

136 PR8B 2 C RUM0_PLLC_IN_A PR8B 2 C RUM0_PLLC_IN_A

137 PR8A 2 T RUM0_PLLT_IN_A PR8A 2 T RUM0_PLLT_IN_A

138 PR7B 2 C3 - PR7B 2 C3 -

LFXP3 & LFXP6 Logic Signal Connections: 208 PQFP (Cont.)

Pin 
Number

LFXP3 LFXP6

Pin Function Bank Differential Dual Function Pin Function Bank Differential Dual Function
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C20 PT38A 1 T - PT43A 1 T - PT47A 1 T -

C21 PT37B 1 C - PT42B 1 C - PT46B 1 C -

C22 PT37A 1 T - PT42A 1 T - PT46A 1 T -

B22 PT36B 1 C - PT41B 1 C - PT45B 1 C -

A21 PT36A 1 T - PT41A 1 T - PT45A 1 T -

D15 PT35B 1 C - PT40B 1 C - PT44B 1 C -

D14 PT35A 1 T - PT40A 1 T - PT44A 1 T -

B21 PT34B 1 C VREF1_1 PT39B 1 C VREF1_1 PT43B 1 C VREF1_1

- GNDIO1 1 - - GNDIO1 1 - - GNDIO1 1 - -

A20 PT34A 1 T DQS PT39A 1 T DQS PT43A 1 T DQS

B20 PT33B 1 - - PT38B 1 - - PT42B 1 - -

A19 PT32A 1 - - PT37A 1 - - PT41A 1 - -

B19 PT31B 1 C - PT36B 1 C - PT40B 1 C -

A18 PT31A 1 T - PT36A 1 T - PT40A 1 T -

C14 PT30B 1 C - PT35B 1 C - PT39B 1 C -

C13 PT30A 1 T D0 PT35A 1 T D0 PT39A 1 T D0

B18 PT29B 1 C D1 PT34B 1 C D1 PT38B 1 C D1

A17 PT29A 1 T VREF2_1 PT34A 1 T VREF2_1 PT38A 1 T VREF2_1

B17 PT28B 1 C - PT33B 1 C - PT37B 1 C -

A16 PT28A 1 T D2 PT33A 1 T D2 PT37A 1 T D2

- GNDIO1 1 - - GNDIO1 1 - - GNDIO1 1 - -

B16 PT27B 1 C D3 PT32B 1 C D3 PT36B 1 C D3

A15 PT27A 1 T - PT32A 1 T - PT36A 1 T -

B15 PT26B 1 C - PT31B 1 C - PT35B 1 C -

A14 PT26A 1 T DQS PT31A 1 T DQS PT35A 1 T DQS

D13 PT25B 1 - - PT30B 1 - - PT34B 1 - -

D12 PT24A 1 - D4 PT29A 1 - D4 PT33A 1 - D4

B14 PT23B 1 C - PT28B 1 C - PT32B 1 C -

A13 PT23A 1 T D5 PT28A 1 T D5 PT32A 1 T D5

- GNDIO1 1 - - GNDIO1 1 - - GNDIO1 1 - -

B13 PT22B 1 C D6 PT27B 1 C D6 PT31B 1 C D6

A12 PT22A 1 T - PT27A 1 T - PT31A 1 T -

B12 PT21B 1 C D7 PT26B 1 C D7 PT30B 1 C D7

C12 PT21A 1 T - PT26A 1 T - PT30A 1 T -

C11 PT20B 0 C BUSY PT25B 0 C BUSY PT29B 0 C BUSY

- GNDIO0 0 - - GNDIO0 0 - - GNDIO0 0 - -

B11 PT20A 0 T CS1N PT25A 0 T CS1N PT29A 0 T CS1N

A11 PT19B 0 C PCLKC0_0 PT24B 0 C PCLKC0_0 PT28B 0 C PCLKC0_0

A10 PT19A 0 T PCLKT0_0 PT24A 0 T PCLKT0_0 PT28A 0 T PCLKT0_0

B10 PT18B 0 C - PT23B 0 C - PT27B 0 C -

B9 PT18A 0 T DQS PT23A 0 T DQS PT27A 0 T DQS

D11 PT17B 0 - - PT22B 0 - - PT26B 0 - -

D10 PT16A 0 - DOUT PT21A 0 - DOUT PT25A 0 - DOUT

A9 PT15B 0 C - PT20B 0 C - PT24B 0 C -

- GNDIO0 0 - - GNDIO0 0 - - GNDIO0 0 - -

C8 PT15A 0 T WRITEN PT20A 0 T WRITEN PT24A 0 T WRITEN

B8 PT14B 0 C - PT19B 0 C - PT23B 0 C -

A8 PT14A 0 T VREF1_0 PT19A 0 T VREF1_0 PT23A 0 T VREF1_0

C7 PT13B 0 C - PT18B 0 C - PT22B 0 C -

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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K11 GND - - - GND - - - GND - - -

K12 GND - - - GND - - - GND - - -

K13 GND - - - GND - - - GND - - -

K14 GND - - - GND - - - GND - - -

K9 GND - - - GND - - - GND - - -

L10 GND - - - GND - - - GND - - -

L11 GND - - - GND - - - GND - - -

L12 GND - - - GND - - - GND - - -

L13 GND - - - GND - - - GND - - -

L14 GND - - - GND - - - GND - - -

L9 GND - - - GND - - - GND - - -

M10 GND - - - GND - - - GND - - -

M11 GND - - - GND - - - GND - - -

M12 GND - - - GND - - - GND - - -

M13 GND - - - GND - - - GND - - -

M14 GND - - - GND - - - GND - - -

M9 GND - - - GND - - - GND - - -

N10 GND - - - GND - - - GND - - -

N11 GND - - - GND - - - GND - - -

N12 GND - - - GND - - - GND - - -

N13 GND - - - GND - - - GND - - -

N14 GND - - - GND - - - GND - - -

N9 GND - - - GND - - - GND - - -

P10 GND - - - GND - - - GND - - -

P11 GND - - - GND - - - GND - - -

P12 GND - - - GND - - - GND - - -

P13 GND - - - GND - - - GND - - -

P14 GND - - - GND - - - GND - - -

P9 GND - - - GND - - - GND - - -

R10 GND - - - GND - - - GND - - -

R11 GND - - - GND - - - GND - - -

R12 GND - - - GND - - - GND - - -

R13 GND - - - GND - - - GND - - -

R14 GND - - - GND - - - GND - - -

H9 VCC - - - VCC - - - VCC - - -

J15 VCC - - - VCC - - - VCC - - -

J8 VCC - - - VCC - - - VCC - - -

K15 VCC - - - VCC - - - VCC - - -

K8 VCC - - - VCC - - - VCC - - -

L15 VCC - - - VCC - - - VCC - - -

L8 VCC - - - VCC - - - VCC - - -

M15 VCC - - - VCC - - - VCC - - -

M8 VCC - - - VCC - - - VCC - - -

N15 VCC - - - VCC - - - VCC - - -

N8 VCC - - - VCC - - - VCC - - -

P15 VCC - - - VCC - - - VCC - - -

P8 VCC - - - VCC - - - VCC - - -

R9 VCC - - - VCC - - - VCC - - -

G16 VCCAUX - - - VCCAUX - - - VCCAUX - - -

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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G9 VCC - - - VCC - - -

H15 VCC - - - VCC - - -

H8 VCC - - - VCC - - -

J16 VCC - - - VCC - - -

J7 VCC - - - VCC - - -

K16 VCC - - - VCC - - -

K17 VCC - - - VCC - - -

K6 VCC - - - VCC - - -

K7 VCC - - - VCC - - -

N16 VCC - - - VCC - - -

N17 VCC - - - VCC - - -

N6 VCC - - - VCC - - -

N7 VCC - - - VCC - - -

P16 VCC - - - VCC - - -

P7 VCC - - - VCC - - -

R15 VCC - - - VCC - - -

R8 VCC - - - VCC - - -

T10 VCC - - - VCC - - -

T13 VCC - - - VCC - - -

T14 VCC - - - VCC - - -

T9 VCC - - - VCC - - -

U10 VCC - - - VCC - - -

U13 VCC - - - VCC - - -

G15 VCCAUX - - - VCCAUX - - -

G16 VCCAUX - - - VCCAUX - - -

G7 VCCAUX - - - VCCAUX - - -

G8 VCCAUX - - - VCCAUX - - -

H16 VCCAUX - - - VCCAUX - - -

H7 VCCAUX - - - VCCAUX - - -

R16 VCCAUX - - - VCCAUX - - -

R7 VCCAUX - - - VCCAUX - - -

T15 VCCAUX - - - VCCAUX - - -

T16 VCCAUX - - - VCCAUX - - -

T7 VCCAUX - - - VCCAUX - - -

T8 VCCAUX - - - VCCAUX - - -

F11 VCCIO0 0 - - VCCIO0 0 - -

G11 VCCIO0 0 - - VCCIO0 0 - -

H10 VCCIO0 0 - - VCCIO0 0 - -

H11 VCCIO0 0 - - VCCIO0 0 - -

F12 VCCIO1 1 - - VCCIO1 1 - -

G12 VCCIO1 1 - - VCCIO1 1 - -

H12 VCCIO1 1 - - VCCIO1 1 - -

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
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For Further Information
A variety of technical notes for the LatticeXP family are available on the Lattice website at www.latticesemi.com.

• LatticeECP/EC and LatticeXP sysIO Usage Guide (TN1056)

• Lattice ispTRACY Usage Guide (TN1054)

• LatticeECP/EC and LatticeXP sysCLOCK PLL Design and Usage Guide (TN1049)

• Memory Usage Guide for LatticeECP/EC and LatticeXP Devices (TN1051)

• LatticeECP/EC and XP DDR Usage Guide (TN1050)

• Power Estimation and Management for LatticeECP/EC and LatticeXP Devices (TN1052)

• LatticeXP sysCONFIG Usage Guide (TN1082)

For further information on interface standards refer to the following web sites:

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

• PCI: www.pcisig.com

LatticeXP Family Data Sheet
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