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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.

Details

Product Status Obsolete

Number of LABs/CLBs -

Number of Logic Elements/Cells 6000

Total RAM Bits 73728

Number of I/O 100

Number of Gates -

Voltage - Supply 1.71V ~ 3.465V

Mounting Type Surface Mount

Operating Temperature 0°C ~ 85°C (TJ)

Package / Case 144-LQFP

Supplier Device Package 144-TQFP (20x20)

Purchase URL https://www.e-xfl.com/product-detail/lattice-semiconductor/lfxp6c-3t144c

Email: info@E-XFL.COM Address: Room A, 16/F, Full Win Commercial Centre, 573 Nathan Road, Mongkok, Hong Kong
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Table 2-1. Slice Signal Descriptions

Modes of Operation
Each Slice is capable of four modes of operation: Logic, Ripple, RAM and ROM. The Slice in the PFF is capable of 
all modes except RAM. Table 2-2 lists the modes and the capability of the Slice blocks.

Table 2-2. Slice Modes

Logic Mode: In this mode, the LUTs in each Slice are configured as 4-input combinatorial lookup tables. A LUT4 
can have 16 possible input combinations. Any logic function with four inputs can be generated by programming this 
lookup table. Since there are two LUT4s per Slice, a LUT5 can be constructed within one Slice. Larger lookup 
tables such as LUT6, LUT7 and LUT8 can be constructed by concatenating other Slices.

Ripple Mode: Ripple mode allows the efficient implementation of small arithmetic functions. In ripple mode, the fol-
lowing functions can be implemented by each Slice:

• Addition 2-bit 
• Subtraction 2-bit 
• Add/Subtract 2-bit using dynamic control
• Up counter 2-bit 
• Down counter 2-bit 
• Ripple mode multiplier building block
• Comparator functions of A and B inputs

- A greater-than-or-equal-to B
- A not-equal-to B
- A less-than-or-equal-to B

Two additional signals: Carry Generate and Carry Propagate are generated per Slice in this mode, allowing fast 
arithmetic functions to be constructed by concatenating Slices.

RAM Mode: In this mode, distributed RAM can be constructed using each LUT block as a 16x1-bit memory. 
Through the combination of LUTs and Slices, a variety of different memories can be constructed. 

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 FCIN Fast Carry In1 

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 For the right most PFU the fast carry chain output1

1. See Figure 2-2 for connection details.
2. Requires two PFUs.

Logic Ripple RAM ROM

PFU Slice LUT 4x2 or LUT 5x1 2-bit Arithmetic Unit SP 16x2 ROM 16x1 x 2

PFF Slice LUT 4x2 or LUT 5x1 2-bit Arithmetic Unit N/A ROM 16x1 x 2
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Figure 2-8. Per Quadrant Secondary Clock Selection

Figure 2-9. Slice Clock Selection

sysCLOCK Phase Locked Loops (PLLs)
The PLL clock input, from pin or routing, feeds into an input clock divider. There are three sources of feedback sig-
nals to the feedback divider: from CLKOP (PLL internal), from clock net (CLKOP or CLKOS) or from a user clock 
(PIN or logic). There is a PLL_LOCK signal to indicate that VCO has locked on to the input clock signal. Figure 2-
10 shows the sysCLOCK PLL diagram.

The setup and hold times of the device can be improved by programming a delay in the feedback or input path of 
the PLL which will advance or delay the output clock with reference to the input clock. This delay can be either pro-
grammed during configuration or can be adjusted dynamically. In dynamic mode, the PLL may lose lock after 
adjustment and not relock until the tLOCK parameter has been satisfied. Additionally, the phase and duty cycle block 
allows the user to adjust the phase and duty cycle of the CLKOS output.

The sysCLOCK PLLs provide the ability to synthesize clock frequencies. Each PLL has four dividers associated 
with it: input clock divider, feedback divider, post scalar divider and secondary clock divider. The input clock divider 
is used to divide the input clock signal, while the feedback divider is used to multiply the input clock signal. The post 
scalar divider allows the VCO to operate at higher frequencies than the clock output, thereby increasing the fre-
quency range. The secondary divider is used to derive lower frequency outputs.

4 Secondary Clocks per Quadrant

20 Secondary Clock Feedlines : 4 Clock Input Pads + 16 Routing Signals

Primary Clock

Secondary Clock

Routing
Clock to Each Slice

GND
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Figure 2-23. Output Register Block 

Figure 2-24. ODDRXB Primitive

Tristate Register Block
The tristate register block provides the ability to register tri-state control signals from the core of the device before 
they are passed to the sysIO buffers. The block contains a register for SDR operation and an additional latch for 
DDR operation. Figure 2-25 shows the diagram of the Tristate Register Block.

In SDR mode, ONEG1 feeds one of the flip-flops that then feeds the output. The flip-flop can be configured a D-
type or latch. In DDR mode, ONEG1 is fed into one register on the positive edge of the clock and OPOS1 is 
latched. A multiplexer running off the same clock selects the correct register for feeding to the output (D0). 

D Q
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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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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 3-10. 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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Signal Descriptions 
Signal Name I/O Descriptions

General Purpose

P[Edge] [Row/Column Number*]_[A/B] I/O

[Edge] indicates the edge of the device on which the pad is located. Valid 
edge designations are L (Left), B (Bottom), R (Right), T (Top). 

[Row/Column Number] indicates the PFU row or the column of the device on 
which the PIC exists. When Edge is T (Top) or (Bottom), only need to specify 
Row Number. When Edge is L (Left) or R (Right), only need to specify Col-
umn Number. 

[A/B] indicates the PIO within the PIC to which the pad is connected. 

Some of these user programmable pins are shared with special function pins. 
These pin when not used as special purpose pins can be programmed as I/
Os for user logic. 

During configuration, the user-programmable I/Os are tri-stated with an inter-
nal pull-up resistor enabled. If any pin is not used (or not bonded to a pack-
age pin), it is also tri-stated with an internal pull-up resistor enabled after 
configuration.

GSRN I Global RESET signal. (Active low). Any I/O pin can be configured to be 
GSRN.

NC — No connect.

GND — GND - Ground. Dedicated Pins.

VCC — VCC - The power supply pins for core logic. Dedicated Pins.

VCCAUX — VCCAUX - The Auxiliary power supply pin. It powers all the differential and ref-
erenced input buffers. Dedicated Pins.

VCCP0 — Voltage supply pins for ULM0PLL (and LLM1PLL1).

VCCP1 — Voltage supply pins for URM0PLL (and LRM1PLL1).

GNDP0 — Ground pins for ULM0PLL (and LLM1PLL1).

GNDP1 — Ground pins for URM0PLL (and LRM1PLL1).

VCCIOx — VCCIO - The power supply pins for I/O bank x. Dedicated Pins.

VREF1(x), VREF2(x) — Reference supply pins for I/O bank x. Pre-determined pins in each bank are 
assigned as VREF inputs. When not used, they may be used as I/O pins.

PLL and Clock Functions (Used as user programmable I/O pins when not in use for PLL or clock pins)

[LOC][num]_PLL[T, C]_IN_A — Reference clock (PLL) input Pads: ULM, LLM, URM, LRM, num = row from 
center, T = true and C = complement, index A, B, C...at each side.

[LOC][num]_PLL[T, C]_FB_A — Optional feedback (PLL) input Pads: ULM, LLM, URM, LRM, num = row from 
center, T = true and C = complement, index A, B, C...at each side.

PCLK[T, C]_[n:0]_[3:0] — Primary Clock Pads, T = true and C = complement, n per side, indexed by 
bank and 0,1, 2, 3 within bank.

[LOC]DQS[num] — DQS input Pads: T (Top), R (Right), B (Bottom), L (Left), DQS, num = Ball 
function number. Any pad can be configured to be DQS output.

LatticeXP Family Data Sheet
Pinout Information



4-4

Pinout Information
Lattice Semiconductor LatticeXP Family Data Sheet

Pin Information Summary1

XP3 XP6

Pin Type 100 TQFP 144 TQFP 208 PQFP 144 TQFP 208 PQFP 256 fpBGA

Single Ended User I/O 62 100 136 100 142 188

Differential Pair User I/O2 19 35 56 35 58 80

Configuration
Dedicated 11 11 11 11 11 11

Muxed 14 14 14 14 14 14

TAP 5 5 5 5 5 5

Dedicated (total without supplies) 6 6 6 6 6 6

VCC 2 4 8 4 8 8

VCCAUX 2 2 2 2 2 4

VCCPLL 2 2 2 2 2 2

VCCIO

Bank0 1 1 2 1 2 2

Bank1 1 1 2 1 2 2

Bank2 1 1 2 1 2 2

Bank3 1 1 2 1 2 2

Bank4 1 2 2 2 2 2

Bank5 1 1 2 1 2 2

Bank6 1 1 2 1 2 2

Bank7 1 1 2 1 2 2

GND 10 13 24 13 24 24

GNDPLL 2 2 2 2 2 2

NC 0 0 6 0 0 0

Single Ended/Differential 
I/O per Bank2

Bank0 8/2 12/3 20/8 12/3 20/8 26/11

Bank1 9/0 12/2 18/6 12/2 18/6 26/11

Bank2 8/3 12/5 14/6 12/5 17/7 21/9

Bank3 6/2 13/5 14/6 13/5 14/6 21/9

Bank4 5/2 14/6 21/9 14/6 21/9 26/11

Bank5 12/4 12/4 21/9 12/4 21/9 26/11

Bank6 4/2 13/5 14/6 13/5 17/7 21/9

Bank7 10/4 12/5 14/6 12/5 14/6 21/9

VCCJ 1 1 1 1 1 1

1. During configuration the user-programmable I/Os are tri-stated with an internal pull-up resistor enabled. If any pin is not used (or not 
bonded to a package pin), it is also tri-stated with an internal pull-up resistor enabled after configuration.

2. The differential I/O per bank includes both dedicated LVDS and emulated LVDS pin pairs. Please see the Logic Signal Connections table 
for more information.
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44 GNDIO4 4 - -

45 PB15A 4 T PCLKT4_0

46 PB15B 4 C PCLKC4_0

47 VCCIO4 4 - -

48 PB19A 4 T DQS

49 PB19B 4 C VREF1_4

50 PB24A 4 - VREF2_4

51 PR18B 3 C3 -

52 GNDIO3 3 - -

53 PR18A 3 T3 -

54 PR15B 3 - VREF1_3

55 PR14A 3 - VREF2_3

56 PR13B 3 C -

57 PR13A 3 T -

58 VCCIO3 3 - -

59 GNDP1 - - -

60 VCCP1 - - -

61 PR9B 2 C PCLKC2_0

62 PR9A 2 T PCLKT2_0

63 PR8B 2 C RUM0_PLLC_IN_A

64 PR8A 2 T RUM0_PLLT_IN_A

65 VCCIO2 2 - -

66 PR6B 2 - VREF1_2

67 PR5A 2 - VREF2_2

68 GNDIO2 2 - -

69 PR3B 2 C RUM0_PLLC_FB_A

70 PR3A 2 T RUM0_PLLT_FB_A

71 VCCAUX - - -

72 TDO - - -

73 VCCJ - - -

74 TDI - - -

75 TMS - - -

76 TCK - - -

77 VCC - - -

78 PT24A 1 - -

79 PT23A 1 - D0

80 PT22B 1 - D1

81 PT21A 1 - D2

82 VCCIO1 1 - -

83 PT20B 1 - D3

84 GNDIO1 1 - -

85 PT17A 1 - D4

86 PT16A 1 - D5

87 PT15B 1 - D6

LFXP3 Logic Signal Connections: 100 TQFP (Cont.)
Pin Number Pin Function Bank Differential Dual Function
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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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185 PT13A 0 T CS1N PT16A 0 T CS1N

186 PT12B 0 C PCLKC0_0 PT15B 0 C PCLKC0_0

187 PT12A 0 T PCLKT0_0 PT15A 0 T PCLKT0_0

188 PT11B 0 C - PT14B 0 C -

189 VCCIO0 0 - - VCCIO0 0 - -

190 PT11A 0 T DQS PT14A 0 T DQS

191 PT10B 0 - - PT13B 0 - -

192 PT9A 0 - DOUT PT12A 0 - DOUT

193 PT8B 0 C - PT11B 0 C -

194 GNDIO0 0 - - GNDIO0 0 - -

195 PT8A 0 T WRITEN PT11A 0 T WRITEN

196 PT7B 0 C - PT10B 0 C -

197 PT7A 0 T VREF1_0 PT10A 0 T VREF1_0

198 PT6B 0 C - PT9B 0 C -

199 VCCIO0 0 - - VCCIO0 0 - -

200 PT6A 0 T DI PT9A 0 T DI

201 PT5B 0 C - PT8B 0 C -

202 PT5A 0 T CSN PT8A 0 T CSN

203 PT4B 0 C - PT7B 0 C -

204 PT4A 0 T - PT7A 0 T -

205 PT3B 0 - VREF2_0 PT6B 0 - VREF2_0

206 PT2B 0 - - PT5B 0 - -

207 GND - - - GND - - -

208 CFG0 0 - - CFG0 0 - -

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

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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E16 TDO - - - TDO - - -

D16 VCCJ - - - VCCJ - - -

D14 TDI - - - TDI - - -

C14 TMS - - - TMS - - -

B14 TCK - - - TCK - - -

- GNDIO1 1 - - GNDIO1 1 - -

A15 PT31B 1 C - PT35B 1 C -

B15 PT31A 1 T - PT35A 1 T -

- GNDIO1 1 - - GNDIO1 1 - -

D12 PT28A 1 - VREF1_1 PT34B 1 C VREF1_1

C11 PT30A 1 T DQS PT34A 1 T DQS

A14 PT29B 1 - - PT33B 1 - -

B13 PT30B 1 C - PT32A 1 - -

F12 PT27B 1 C - PT31B 1 C -

E11 PT27A 1 T - PT31A 1 T -

A13 PT26B 1 C - PT30B 1 C -

C13 PT26A 1 T D0 PT30A 1 T D0

- GNDIO1 1 - - GNDIO1 1 - -

C10 PT25B 1 C D1 PT29B 1 C D1

E10 PT25A 1 T VREF2_1 PT29A 1 T VREF2_1

A12 PT24B 1 C - PT28B 1 C -

B12 PT24A 1 T D2 PT28A 1 T D2

C12 PT23B 1 C D3 PT27B 1 C D3

A11 PT23A 1 T - PT27A 1 T -

B11 PT22B 1 C - PT26B 1 C -

D11 PT22A 1 T DQS PT26A 1 T DQS

- GNDIO1 1 - - GNDIO1 1 - -

B9 PT21B 1 - - PT25B 1 - -

D9 PT20A 1 - D4 PT24A 1 - D4

A10 PT19B 1 C - PT23B 1 C -

B10 PT19A 1 T D5 PT23A 1 T D5

D10 PT18B 1 C D6 PT22B 1 C D6

A9 PT18A 1 T - PT22A 1 T -

C9 PT17B 1 C D7 PT21B 1 C D7

C8 PT17A 1 T - PT21A 1 T -

E9 PT16B 0 C BUSY PT20B 0 C BUSY

- GNDIO0 0 - - GNDIO0 0 - -

B8 PT16A 0 T CS1N PT20A 0 T CS1N

A8 PT15B 0 C PCLKC0_0 PT19B 0 C PCLKC0_0

A7 PT15A 0 T PCLKT0_0 PT19A 0 T PCLKT0_0

B7 PT14B 0 C - PT18B 0 C -

C7 PT14A 0 T DQS PT18A 0 T DQS

LFXP6 & LFXP10 Logic Signal Connections: 256 fpBGA (Cont.)

Ball 
Number

LFXP6 LFXP10

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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U1 PL25A 6 T LLM0_PLLT_IN_A PL29A 6 T LLM0_PLLT_IN_A PL33A 6 T LLM0_PLLT_IN_A

T2 PL25B 6 C LLM0_PLLC_IN_A PL29B 6 C LLM0_PLLC_IN_A PL33B 6 C LLM0_PLLC_IN_A

V1 PL26A 6 T3 - PL30A 6 T3 - PL34A 6 T3 -

U2 PL26B 6 C3 - PL30B 6 C3 - PL34B 6 C3 -

W1 PL28A 6 T3 - PL32A 6 T3 - PL36A 6 T3 -

V2 PL28B 6 C3 - PL32B 6 C3 - PL36B 6 C3 -

- GNDIO6 6 - - GNDIO6 - - - GNDIO6 6 - -

P3 PL29A 6 T - PL33A 6 T - PL37A 6 T -

P4 PL29B 6 C - PL33B 6 C - PL37B 6 C -

Y1 PL30A 6 T3 - PL34A 6 T3 - PL38A 6 T3 -

W2 PL30B 6 C3 - PL34B 6 C3 - PL38B 6 C3 -

R3 PL31A 6 - VREF2_6 PL35A 6 - VREF2_6 PL39A 6 - VREF2_6

R4 PL32B 6 - - PL36B 6 - - PL40B 6 - -

T3 PL33A 6 T3 DQS PL37A 6 T3 DQS PL41A 6 T3 DQS

T4 PL33B 6 C3 - PL37B 6 C3 - PL41B 6 C3 -

- GNDIO6 6 - - GNDIO6 6 - - GNDIO6 6 - -

V4 PL34A 6 T LLM0_PLLT_FB_A PL38A 6 T LLM0_PLLT_FB_A PL42A 6 T LLM0_PLLT_FB_A

V3 PL34B 6 C LLM0_PLLC_FB_A PL38B 6 C LLM0_PLLC_FB_A PL42B 6 C LLM0_PLLC_FB_A

U4 PL35A 6 T3 - PL39A 6 T3 - PL43A 6 T3 -

U3 PL35B 6 C3 - PL39B 6 C3 - PL43B 6 C3 -

- GNDIO6 6 - - GNDIO6 6 - - GNDIO6 6 - -

W5 SLEEPN1/
TOE2 - - - SLEEPN1/

TOE2 - - - SLEEPN1/
TOE2 - - -

Y2 INITN 5 - - INITN 5 - - INITN 5 - -

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

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

Y3 - - - - PB3B 5 - - PB7B 5 - -

W3 - - - - PB4A 5 T - PB8A 5 T -

W4 - - - - PB4B 5 C - PB8B 5 C -

AA2 - - - - PB5A 5 - - PB9A 5 - -

AA1 - - - - PB6B 5 - - PB10B 5 - -

W6 PB2A 5 - - PB7A 5 T DQS PB11A 5 T DQS

W7 - - - - PB7B 5 C - PB11B 5 C -

Y4 PB3A 5 T - PB8A 5 T - PB12A 5 T -

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

Y5 PB3B 5 C - PB8B 5 C - PB12B 5 C -

AB2 PB4A 5 T - PB9A 5 T - PB13A 5 T -

AA3 PB4B 5 C - PB9B 5 C - PB13B 5 C -

AB3 PB5A 5 T - PB10A 5 T - PB14A 5 T -

AA4 PB5B 5 C - PB10B 5 C - PB14B 5 C -

W8 PB6A 5 T - PB11A 5 T - PB15A 5 T -

W9 PB6B 5 C - PB11B 5 C - PB15B 5 C -

AB4 PB7A 5 T VREF1_5 PB12A 5 T VREF1_5 PB16A 5 T VREF1_5

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

AA5 PB7B 5 C - PB12B 5 C - PB16B 5 C -

AB5 PB8A 5 - - PB13A 5 - - PB17A 5 - -

Y6 PB9B 5 - - PB14B 5 - - PB18B 5 - -

AA6 PB10A 5 T DQS PB15A 5 T DQS PB19A 5 T DQS

AB6 PB10B 5 C - PB15B 5 C - PB19B 5 C -

Y9 PB11A 5 T - PB16A 5 T - PB20A 5 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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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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M21 VCCP1 - - - VCCP1 - - - VCCP1 - - -

- GNDIO2 2 - - GNDIO2 2 - - GNDIO2 2 - -

M22 PR18B 2 C3 - PR22B 2 C3 - PR22B 2 C3 -

L22 PR18A 2 T3 - PR22A 2 T3 - PR22A 2 T3 -

K22 PR17B 2 C PCLKC2_0 PR21B 2 C PCLKC2_0 PR21B 2 C PCLKC2_0

K21 PR17A 2 T PCLKT2_0 PR21A 2 T PCLKT2_0 PR21A 2 T PCLKT2_0

L19 PR16B 2 C3 - PR20B 2 C3 - PR20B 2 C3 -

K20 PR16A 2 T3 DQS PR20A 2 T3 DQS PR20A 2 T3 DQS

L20 PR15B 2 - - PR19B 2 - - PR19B 2 - -

L21 PR14A 2 - VREF1_2 PR18A 2 - VREF1_2 PR18A 2 - VREF1_2

- GNDIO2 2 - - GNDIO2 2 - - GNDIO2 2 - -

J22 PR13B 2 C3 - PR17B 2 C3 - PR17B 2 C3 -

J21 PR13A 2 T3 - PR17A 2 T3 - PR17A 2 T3 -

H22 PR12B 2 C RUM0_PLLC_IN_A PR16B 2 C RUM0_PLLC_IN_A PR16B 2 C RUM0_PLLC_IN_A

H21 PR12A 2 T RUM0_PLLT_IN_A PR16A 2 T RUM0_PLLT_IN_A PR16A 2 T RUM0_PLLT_IN_A

K19 PR11B 2 C3 - PR15B 2 C3 - PR15B 2 C3 -

J19 PR11A 2 T3 - PR15A 2 T3 - PR15A 2 T3 -

- GNDIO2 2 - - GNDIO2 2 - - GNDIO2 2 - -

J20 PR9B 2 C3 - PR13B 2 C3 - PR13B 2 C3 -

H20 PR9A 2 T3 - PR13A 2 T3 - PR13A 2 T3 -

H19 PR8B 2 C - PR12B 2 C - PR12B 2 C -

G19 PR8A 2 T - PR12A 2 T - PR12A 2 T -

G22 PR7B 2 C3 - PR11B 2 C3 - PR11B 2 C3 -

G21 PR7A 2 T3 DQS PR11A 2 T3 DQS PR11A 2 T3 DQS

- GNDIO2 2 - - GNDIO2 2 - - GNDIO2 2 - -

F20 PR6B 2 - - PR10B 2 - - PR10B 2 - -

G20 PR5A 2 - VREF2_2 PR9A 2 - VREF2_2 PR9A 2 - VREF2_2

F22 PR4B 2 C3 - PR8B 2 C3 - PR8B 2 C3 -

F21 PR4A 2 T3 - PR8A 2 T3 - PR8A 2 T3 -

E22 PR3B 2 C RUM0_PLLC_FB_A PR7B 2 C RUM0_PLLC_FB_A PR7B 2 C RUM0_PLLC_FB_A

E21 PR3A 2 T RUM0_PLLT_FB_A PR7A 2 T RUM0_PLLT_FB_A PR7A 2 T RUM0_PLLT_FB_A

D22 PR2B 2 C3 - PR6B 2 C3 - PR6B 2 C3 -

D21 PR2A 2 T3 - PR6A 2 T3 - PR6A 2 T3 -

- GNDIO2 2 - - GNDIO2 2 - - GNDIO2 2 - -

F19 TDO - - - TDO - - - TDO - - -

E20 VCCJ - - - VCCJ - - - VCCJ - - -

D20 TDI - - - TDI - - - TDI - - -

D19 TMS - - - TMS - - - TMS - - -

D18 TCK - - - TCK - - - TCK - - -

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

E19 - - - - PT48A 1 - - PT52A 1 - -

D17 - - - - PT47B 1 C - PT51B 1 C -

D16 - - - - PT47A 1 T DQS PT51A 1 T DQS

C16 - - - - PT46B 1 - - PT50B 1 - -

C15 - - - - PT45A 1 - - PT49A 1 - -

C17 - - - - PT44B 1 C - PT48B 1 C -

C18 PT39A 1 - - PT44A 1 T - PT48A 1 T -

C19 PT38B 1 C - PT43B 1 C - PT47B 1 C -

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

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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AB19 PB37A 4 - - PB41A 4 - -

AB20 PB38B 4 - - PB42B 4 - -

- GNDIO4 4 - - GNDIO4 4 - -

V15 PB39A 4 T DQS PB43A 4 T DQS

U15 PB39B 4 C - PB43B 4 C -

Y15 PB40A 4 T - PB44A 4 T -

W15 PB40B 4 C - PB44B 4 C -

AA16 PB41A 4 T - PB45A 4 T -

AA17 PB41B 4 C - PB45B 4 C -

AA18 PB42A 4 T - PB46A 4 T -

AA19 PB42B 4 C - PB46B 4 C -

Y16 PB43A 4 T - PB47A 4 T -

W16 PB43B 4 C - PB47B 4 C -

- GNDIO4 4 - - GNDIO4 4 - -

AA20 PB44A 4 T - PB48A 4 T -

AA21 PB44B 4 C - PB48B 4 C -

Y17 PB45A 4 - - PB49A 4 - -

Y18 PB46B 4 - - PB50B 4 - -

Y19 PB47A 4 T DQS PB51A 4 T DQS

Y20 PB47B 4 C - PB51B 4 C -

V16 PB48A 4 T - PB52A 4 T -

U16 PB48B 4 C - PB52B 4 C -

- GNDIO4 4 - - GNDIO4 4 - -

U18 - - - - PB53A 4 T -

V18 - - - - PB53B 4 C -

W19 - - - - PB54A 4 T -

W18 - - - - PB54B 4 C -

U17 - - - - PB55A 4 T -

V17 - - - - PB55B 4 C -

- GNDIO4 4 - - GNDIO4 4 - -

W17 - - - - PB56A 4 - -

- GNDIO3 3 - - GNDIO3 3 - -

V19 PR43A 3 - - PR47A 3 - -

U20 PR42B 3 C3 - PR46B 3 C3 -

U19 PR42A 3 T3 - PR46A 3 T3 -

V20 PR41B 3 C - PR45B 3 C -

W20 PR41A 3 T - PR45A 3 T -

T17 PR40B 3 C3 - PR44B 3 C3 -

T18 PR40A 3 T3 - PR44A 3 T3 -

T19 PR39B 3 C3 - PR43B 3 C3 -

T20 PR39A 3 T3 - PR43A 3 T3 -

- GNDIO3 3 - - GNDIO3 3 - -

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

Ball 
Number

LFXP15 LFXP20

Ball 
Function Bank Differential

Dual 
Function

Ball 
Function Bank Differential

Dual 
Function



5-10

Ordering Information
Lattice Semiconductor LatticeXP Family Data Sheet

Commercial (Cont.)

Industrial

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

LFXP15E-3FN484C 300 1.2V -3 fpBGA 484 COM 15.5K

LFXP15E-4FN484C 300 1.2V -4 fpBGA 484 COM 15.5K

LFXP15E-5FN484C 300 1.2V -5 fpBGA 484 COM 15.5K

LFXP15E-3FN388C 268 1.2V -3 fpBGA 388 COM 15.5K

LFXP15E-4FN388C 268 1.2V -4 fpBGA 388 COM 15.5K

LFXP15E-5FN388C 268 1.2V -5 fpBGA 388 COM 15.5K

LFXP15E-3FN256C 188 1.2V -3 fpBGA 256 COM 15.5K

LFXP15E-4FN256C 188 1.2V -4 fpBGA 256 COM 15.5K

LFXP15E-5FN256C 188 1.2V -5 fpBGA 256 COM 15.5K

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

LFXP20E-3FN484C 340 1.2V -3 fpBGA 484 COM 19.7K

LFXP20E-4FN484C 340 1.2V -4 fpBGA 484 COM 19.7K

LFXP20E-5FN484C 340 1.2V -5 fpBGA 484 COM 19.7K

LFXP20E-3FN388C 268 1.2V -3 fpBGA 388 COM 19.7K

LFXP20E-4FN388C 268 1.2V -4 fpBGA 388 COM 19.7K

LFXP20E-5FN388C 268 1.2V -5 fpBGA 388 COM 19.7K

LFXP20E-3FN256C 188 1.2V -3 fpBGA 256 COM 19.7K

LFXP20E-4FN256C 188 1.2V -4 fpBGA 256 COM 19.7K

LFXP20E-5FN256C 188 1.2V -5 fpBGA 256 COM 19.7K

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

LFXP3C-3QN208I 136 1.8/2.5/3.3V -3 PQFP 208 IND 3.1K

LFXP3C-4QN208I 136 1.8/2.5/3.3V -4 PQFP 208 IND 3.1K

LFXP3C-3TN144I 100 1.8/2.5/3.3V -3 TQFP 144 IND 3.1K

LFXP3C-4TN144I 100 1.8/2.5/3.3V -4 TQFP 144 IND 3.1K

LFXP3C-3TN100I 62 1.8/2.5/3.3V -3 TQFP 100 IND 3.1K

LFXP3C-4TN100I 62 1.8/2.5/3.3V -4 TQFP 100 IND 3.1K

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

LFXP6C-3FN256I 188 1.8/2.5/3.3V -3 fpBGA 256 IND 5.8K

LFXP6C-4FN256I 188 1.8/2.5/3.3V -4 fpBGA 256 IND 5.8K

LFXP6C-3QN208I 142 1.8/2.5/3.3V -3 PQFP 208 IND 5.8K

LFXP6C-4QN208I 142 1.8/2.5/3.3V -4 PQFP 208 IND 5.8K

LFXP6C-3TN144I 100 1.8/2.5/3.3V -3 TQFP 144 IND 5.8K

LFXP6C-4TN144I 100 1.8/2.5/3.3V -4 TQFP 144 IND 5.8K
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