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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 20000

Total RAM Bits 405504

Number of I/O 340

Number of Gates -

Voltage - Supply 1.14V ~ 1.26V

Mounting Type Surface Mount

Operating Temperature -40°C ~ 100°C (TJ)

Package / Case 484-BBGA

Supplier Device Package 484-FPBGA (23x23)

Purchase URL https://www.e-xfl.com/product-detail/lattice-semiconductor/lfxp20e-4fn484i

Email: info@E-XFL.COM Address: Room A, 16/F, Full Win Commercial Centre, 573 Nathan Road, Mongkok, Hong Kong
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Figure 2-10. PLL Diagram

Figure 2-11 shows the available macros for the PLL. Table 2-11 provides signal description of the PLL Block.

Figure 2-11. PLL Primitive

Table 2-5. PLL Signal Descriptions

Signal I/O Description

CLKI I Clock input from external pin or routing

CLKFB I PLL feedback input from CLKOP (PLL internal), from clock net (CLKOP) or from a user clock 
(PIN or logic)

RST I “1” to reset input clock divider

CLKOS O PLL output clock to clock tree (phase shifted/duty cycle changed)

CLKOP O PLL output clock to clock tree (No phase shift)

CLKOK O PLL output to clock tree through secondary clock divider

LOCK O “1” indicates PLL LOCK to CLKI

DDAMODE I Dynamic Delay Enable. “1” Pin control (dynamic), “0”: Fuse Control (static) 

DDAIZR I Dynamic Delay Zero. “1”: delay = 0, “0”: delay = on

DDAILAG I Dynamic Delay Lag/Lead. “1”: Lag, “0”: Lead

DDAIDEL[2:0] I Dynamic Delay Input

DDAOZR O Dynamic Delay Zero Output

DDAOLAG O Dynamic Delay Lag/Lead Output

DDAODEL[2:0] O Dynamic Delay Output
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Table 2-6. sysMEM Block Configurations

Bus Size Matching
All of the multi-port memory modes support different widths on each of the ports. The RAM bits are mapped LSB 
word 0 to MSB word 0, LSB word 1 to MSB word 1 and so on. Although the word size and number of words for 
each port varies, this mapping scheme applies to each port.

RAM Initialization and ROM Operation
If desired, the contents of the RAM can be pre-loaded during device configuration. By preloading the RAM block 
during the chip configuration cycle and disabling the write controls, the sysMEM block can also be utilized as a 
ROM. 

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

Single, Dual and Pseudo-Dual Port Modes
Figure 2-14 shows the four basic memory configurations and their input/output names. In all the sysMEM RAM 
modes the input data and address for the ports are registered at the input of the memory array. The output data of 
the memory is optionally registered at the output.

Memory Mode Configurations

Single Port

 8,192 x 1
 4,096 x 2
 2,048 x 4
 1,024 x 9
 512 x 18
256 x 36

True Dual Port

 8,192 x 1
 4,096 x 2
 2,048 x 4
 1,024 x 9
512 x 18

Pseudo Dual Port

 8,192 x 1
 4,096 x 2
 2,048 x 4
 1,024 x 9
512 x 18
256 x 36
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in selected blocks the input to the DQS delay block. If one of the bypass options is not chosen, the signal first 
passes through an optional delay block. This delay, if selected, ensures no positive input-register hold-time require-
ment when using a global clock. 

The input block allows two modes of operation. In the single data rate (SDR) the data is registered, by one of the 
registers in the single data rate sync register block, with the system clock. In the DDR Mode two registers are used 
to sample the data on the positive and negative edges of the DQS signal creating two data streams, D0 and D2. 
These two data streams are synchronized with the system clock before entering the core. Further discussion on 
this topic is in the DDR Memory section of this data sheet.

Figure 2-21 shows the input register waveforms for DDR operation and Figure 2-22 shows the design tool primi-
tives. The SDR/SYNC registers have reset and clock enable available. 

The signal DDRCLKPOL controls the polarity of the clock used in the synchronization registers. It ensures ade-
quate timing when data is transferred from the DQS to the system clock domain. For further discussion of this topic, 
see the DDR memory section of this data sheet.

Figure 2-20. Input Register Diagram
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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

D Q
D-TypeONEG0

From
Routing

CLK1

*Latch is transparent when input is low.

Programmed
Control

DO

OPOS0

OUTDDN

/LATCH

LATCH

LE*

0

1

0

1
To sysIO

Buffer

ODDRXB

LSR

Q
DB

CLK

DA



2-21

Architecture
Lattice Semiconductor LatticeXP Family Data Sheet

Figure 2-26. DQS Local Bus

Figure 2-27. DLL Calibration Bus and DQS/DQS Transition Distribution
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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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sysCLOCK PLL Timing
Over Recommended Operating Conditions

LatticeXP “C” Sleep Mode Timing

Parameter Descriptions Conditions Min. Typ. Max. Units

fIN Input Clock Frequency (CLKI, CLKFB)  25 — 375 MHz

fOUT Output Clock Frequency (CLKOP, CLKOS)  25 — 375 MHz

fOUT2 K-Divider Output Frequency (CLKOK)  0.195 — 187.5 MHz

fVCO PLL VCO Frequency  375 — 750 MHz

fPFD Phase Detector Input Frequency  25 — — MHz

AC Characteristics

tDT Output Clock Duty Cycle Default duty cycle elected3 45 50 55 %

tPH
4 Output Phase Accuracy — — 0.05 UI

tOPJIT
1 Output Clock Period Jitter

fOUT Š 100MHz — — +/- 125 ps

fOUT < 100MHz — — 0.02 UIPP

tSK Input Clock to Output Clock Skew Divider ratio = integer — — +/- 200 ps

tW Output Clock Pulse Width At 90% or 10%3 1 — — ns

tLOCK
2 PLL Lock-in Time — — 150 us

tPA Programmable Delay Unit 100 250 400 ps

tIPJIT Input Clock Period Jitter — — +/- 200 ps

tFBKDLY External Feedback Delay — — 10 ns

tHI Input Clock High Time 90% to 90% 0.5 — — ns

tLO Input Clock Low Time 10% to 10% 0.5 — — ns

tRST RST Pulse Width 10 — — ns

1. Jitter sample is taken over 10,000 samples of the primary PLL output with clean reference clock.
2. Output clock is valid after tLOCK for PLL reset and dynamic delay adjustment.
3. Using LVDS output buffers.
4. As compared to CLKOP output.
Timing v.F0.11

Parameter Descriptions Min. Typ. Max. Units

tPWRDN SLEEPN Low to I/O Tristate — 20 32 ns

tPWRUP SLEEPN High to Power Up

LFXP3 — 1.4 2.1 ms

LFXP6 — 1.7 2.4 ms

LFXP10 — 1.1 1.8 ms

LFXP15 — 1.4 2.1 ms

LFXP20 — 1.7 2.4 ms

tWSLEEPN SLEEPN Pulse Width to Initiate Sleep Mode 400 — — ns

tWAWAKE SLEEPN Pulse Rejection — — 120 ns

SLEEPN

tPWRUP

Sleep Mode

tPWRDN

I/O
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Pin Information Summary1 (Cont.)

XP10 XP15 XP20

Pin Type 256 fpBGA 388 fpBGA 256 fpBGA 388 fpBGA 484 fpBGA 256 fpBGA 388 fpBGA 484 fpBGA

Single Ended User I/O 188 244 188 268 300 188 268 340

Differential Pair User I/O2 76 104 76 112 128 76 112 144

Configuration
Dedicated 11 11 11 11 11 11 11 11

Muxed 14 14 14 14 14 14 14 14

TAP 5 5 5 5 5 5 5 5

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

VCC 8 14 8 14 28 8 14 28

VCCAUX 4 4 4 4 12 4 4 12

VCCPLL 2 2 2 2 2 2 2 2

VCCIO

Bank0 2 5 2 5 4 2 5 4

Bank1 2 5 2 5 4 2 5 4

Bank2 2 4 2 4 4 2 4 4

Bank3 2 4 2 4 4 2 4 4

Bank4 2 5 2 5 4 2 5 4

Bank5 2 5 2 5 4 2 5 4

Bank6 2 4 2 4 4 2 4 4

Bank7 2 4 2 4 4 2 4 4

GND 24 50 24 50 56 24 50 56

GNDPLL 2 2 2 2 2 2 2 2

NC 0 24 0 0 40 0 0 0

Single Ended/
Differential I/O 
per Bank2

Bank0 26/11 33/14 26/11 39/16 40/17 26/11 39/16 47/20

Bank1 26/11 33/14 26/11 39/16 40/17 26/11 39/16 47/20

Bank2 21/8 28/12 21/8 28/12 35/15 21/8 28/12 38/16

Bank3 21/8 28/12 21/8 28/12 35/15 21/8 28/12 38/16

Bank4 26/11 33/14 26/11 39/16 40/17 26/11 39/16 47/20

Bank5 26/11 33/14 26/11 39/16 40/17 26/11 39/16 47/20

Bank6 21/8 28/12 21/8 28/12 35/15 21/8 28/12 38/16

Bank7 21/8 28/12 21/8 28/12 35/15 21/8 28/12 38/16

VCCJ 1 1 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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L15 PR21B 3 C3 - PR28B 3 C3 -

L14 PR21A 3 T3 - PR28A 3 T3 -

- GNDIO3 3 - - GNDIO3 3 - -

L12 PR17B 3 C - PR26A 3 - -

M16 PR20B 3 C - PR25B 3 C RLM0_PLLC_IN_A

N16 PR20A 3 T - PR25A 3 T RLM0_PLLT_IN_A

K14 PR19B 3 C3 - PR24B 3 C3 -

K15 PR19A 3 T3 - PR24A 3 T3 DQS

K12 PR17A 3 T - PR23B 3 - -

K13 PR22A 3 - VREF2_3 PR22A 3 - VREF2_3

- GNDIO3 3 - - GNDIO3 3 - -

L16 PR18B 3 C3 - PR21B 3 C3 -

K16 PR18A 3 T3 - PR21A 3 T3 -

J15 PR16B 3 C3 - PR19B 3 C3 -

J14 PR16A 3 T3 - PR19A 3 T3 -

J13 GNDP1 - - - GNDP1 - - -

J12 VCCP1 - - - VCCP1 - - -

- GNDIO2 2 - - GNDIO2 2 - -

J16 PR12B 2 C PCLKC2_0 PR17B 2 C PCLKC2_0

H16 PR12A 2 T PCLKT2_0 PR17A 2 T PCLKT2_0

H13 PR13B 2 C3 - PR16B 2 C3 -

H12 PR13A 2 T3 - PR16A 2 T3 DQS

H15 PR2B 2 C3 - PR15B 2 - -

H14 PR6B 2 - VREF1_2 PR14A 2 - VREF1_2

- GNDIO2 2 - - GNDIO2 2 - -

G15 PR11B 2 C3 - PR13B 2 C3 -

G14 PR11A 2 T3 - PR13A 2 T3 -

G16 PR8B 2 C RUM0_PLLC_IN_A PR12B 2 C RUM0_PLLC_IN_A

F16 PR8A 2 T RUM0_PLLT_IN_A PR12A 2 T RUM0_PLLT_IN_A

G13 PR2A 2 T3 - PR11B 2 - -

- GNDIO2 2 - - GNDIO2 2 - -

G12 PR9B 2 C3 - PR8B 2 C -

F13 PR9A 2 T3 - PR8A 2 T -

B16 PR7B 2 C3 - PR7B 2 C3 -

C16 PR7A 2 T3 DQS PR7A 2 T3 DQS

F15 PR14A 2 - - PR6B 2 - -

E15 PR5A 2 - VREF2_2 PR5A 2 - VREF2_2

- GNDIO2 2 - - GNDIO2 2 - -

F14 PR4B 2 C3 - PR4B 2 C3 -

E14 PR4A 2 T3 - PR4A 2 T3 -

D15 PR3B 2 C RUM0_PLLC_FB_A PR3B 2 C RUM0_PLLC_FB_A

C15 PR3A 2 T RUM0_PLLT_FB_A PR3A 2 T RUM0_PLLT_FB_A

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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K10 GND - - - GND - - -

K7 GND - - - GND - - -

K8 GND - - - GND - - -

K9 GND - - - GND - - -

L11 GND - - - GND - - -

L6 GND - - - GND - - -

T1 GND - - - GND - - -

T16 GND - - - GND - - -

D13 VCC - - - VCC - - -

D4 VCC - - - VCC - - -

E12 VCC - - - VCC - - -

E5 VCC - - - VCC - - -

M12 VCC - - - VCC - - -

M5 VCC - - - VCC - - -

N13 VCC - - - VCC - - -

N4 VCC - - - VCC - - -

E13 VCCAUX - - - VCCAUX - - -

E4 VCCAUX - - - VCCAUX - - -

M13 VCCAUX - - - VCCAUX - - -

M4 VCCAUX - - - VCCAUX - - -

F7 VCCIO0 0 - - VCCIO0 0 - -

F8 VCCIO0 0 - - VCCIO0 0 - -

F10 VCCIO1 1 - - VCCIO1 1 - -

F9 VCCIO1 1 - - VCCIO1 1 - -

G11 VCCIO2 2 - - VCCIO2 2 - -

H11 VCCIO2 2 - - VCCIO2 2 - -

J11 VCCIO3 3 - - VCCIO3 3 - -

K11 VCCIO3 3 - - VCCIO3 3 - -

L10 VCCIO4 4 - - VCCIO4 4 - -

L9 VCCIO4 4 - - VCCIO4 4 - -

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.

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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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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A14 PT30B 1 - - PT34B 1 - -

B14 PT29A 1 - D4 PT33A 1 - D4

C12 PT28B 1 C - PT32B 1 C -

B12 PT28A 1 T D5 PT32A 1 T D5

- GNDIO1 1 - - GNDIO1 1 - -

D12 PT27B 1 C D6 PT31B 1 C D6

E12 PT27A 1 T - PT31A 1 T -

A13 PT26B 1 C D7 PT30B 1 C D7

A12 PT26A 1 T - PT30A 1 T -

A11 PT25B 0 C BUSY PT29B 0 C BUSY

- GNDIO0 0 - - GNDIO0 0 - -

A10 PT25A 0 T CS1N PT29A 0 T CS1N

D11 PT24B 0 C PCLKC0_0 PT28B 0 C PCLKC0_0

E11 PT24A 0 T PCLKT0_0 PT28A 0 T PCLKT0_0

B11 PT23B 0 C - PT27B 0 C -

C11 PT23A 0 T DQS PT27A 0 T DQS

B9 PT22B 0 - - PT26B 0 - -

A9 PT21A 0 - DOUT PT25A 0 - DOUT

B8 PT20B 0 C - PT24B 0 C -

- GNDIO0 0 - - GNDIO0 0 - -

A8 PT20A 0 T WRITEN PT24A 0 T WRITEN

E10 PT19B 0 C - PT23B 0 C -

D10 PT19A 0 T VREF1_0 PT23A 0 T VREF1_0

C10 PT18B 0 C - PT22B 0 C -

B10 PT18A 0 T DI PT22A 0 T DI

B7 PT17B 0 C - PT21B 0 C -

A7 PT17A 0 T CSN PT21A 0 T CSN

C9 PT16B 0 C - PT20B 0 C -

D9 PT16A 0 T - PT20A 0 T -

B6 PT15B 0 C VREF2_0 PT19B 0 C VREF2_0

A6 PT15A 0 T DQS PT19A 0 T DQS

F9 PT14B 0 - - PT18B 0 - -

E9 PT13A 0 - - PT17A 0 - -

- GNDIO0 0 - - GNDIO0 0 - -

B5 PT12B 0 C - PT16B 0 C -

A5 PT12A 0 T - PT16A 0 T -

C8 PT11B 0 C - PT15B 0 C -

D8 PT11A 0 T - PT15A 0 T -

B4 PT10B 0 C - PT14B 0 C -

A4 PT10A 0 T - PT14A 0 T -

F8 PT9B 0 C - PT13B 0 C -

E8 PT9A 0 T - PT13A 0 T -

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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H13 VCCIO1 1 - - VCCIO1 1 - -

K15 VCCIO2 2 - - VCCIO2 2 - -

L15 VCCIO2 2 - - VCCIO2 2 - -

L16 VCCIO2 2 - - VCCIO2 2 - -

L17 VCCIO2 2 - - VCCIO2 2 - -

M15 VCCIO3 3 - - VCCIO3 3 - -

M16 VCCIO3 3 - - VCCIO3 3 - -

M17 VCCIO3 3 - - VCCIO3 3 - -

N15 VCCIO3 3 - - VCCIO3 3 - -

R12 VCCIO4 4 - - VCCIO4 4 - -

R13 VCCIO4 4 - - VCCIO4 4 - -

T12 VCCIO4 4 - - VCCIO4 4 - -

U12 VCCIO4 4 - - VCCIO4 4 - -

R10 VCCIO5 5 - - VCCIO5 5 - -

R11 VCCIO5 5 - - VCCIO5 5 - -

T11 VCCIO5 5 - - VCCIO5 5 - -

U11 VCCIO5 5 - - VCCIO5 5 - -

M6 VCCIO6 6 - - VCCIO6 6 - -

M7 VCCIO6 6 - - VCCIO6 6 - -

M8 VCCIO6 6 - - VCCIO6 6 - -

N8 VCCIO6 6 - - VCCIO6 6 - -

K8 VCCIO7 7 - - VCCIO7 7 - -

L6 VCCIO7 7 - - VCCIO7 7 - -

L7 VCCIO7 7 - - VCCIO7 7 - -

L8 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: 484 fpBGA (Cont.)

Ball 
Number

LFXP15 LFXP20

Ball 
Function Bank Differential

Dual 
Function

Ball 
Function Bank Differential

Dual 
Function
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Commercial (Cont.)

Industrial

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

LFXP20E-3F484C 340 1.2V -3 fpBGA 484 COM 19.7K

LFXP20E-4F484C 340 1.2V -4 fpBGA 484 COM 19.7K

LFXP20E-5F484C 340 1.2V -5 fpBGA 484 COM 19.7K

LFXP20E-3F388C 268 1.2V -3 fpBGA 388 COM 19.7K

LFXP20E-4F388C 268 1.2V -4 fpBGA 388 COM 19.7K

LFXP20E-5F388C 268 1.2V -5 fpBGA 388 COM 19.7K

LFXP20E-3F256C 188 1.2V -3 fpBGA 256 COM 19.7K

LFXP20E-4F256C 188 1.2V -4 fpBGA 256 COM 19.7K

LFXP20E-5F256C 188 1.2V -5 fpBGA 256 COM 19.7K

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

LFXP3C-3Q208I 136 1.8/2.5/3.3V -3 PQFP 208 IND 3.1K

LFXP3C-4Q208I 136 1.8/2.5/3.3V -4 PQFP 208 IND 3.1K

LFXP3C-3T144I 100 1.8/2.5/3.3V -3 TQFP 144 IND 3.1K

LFXP3C-4T144I 100 1.8/2.5/3.3V -4 TQFP 144 IND 3.1K

LFXP3C-3T100I 62 1.8/2.5/3.3V -3 TQFP 100 IND 3.1K

LFXP3C-4T100I 62 1.8/2.5/3.3V -4 TQFP 100 IND 3.1K

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

LFXP6C-3F256I 188 1.8/2.5/3.3V -3 fpBGA 256 IND 5.8K

LFXP6C-4F256I 188 1.8/2.5/3.3V -4 fpBGA 256 IND 5.8K

LFXP6C-3Q208I 142 1.8/2.5/3.3V -3 PQFP 208 IND 5.8K

LFXP6C-4Q208I 142 1.8/2.5/3.3V -4 PQFP 208 IND 5.8K

LFXP6C-3T144I 100 1.8/2.5/3.3V -3 TQFP 144 IND 5.8K

LFXP6C-4T144I 100 1.8/2.5/3.3V -4 TQFP 144 IND 5.8K

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

LFXP10C-3F388I 244 1.8/2.5/3.3V -3 fpBGA 388 IND 9.7K

LFXP10C-4F388I 244 1.8/2.5/3.3V -4 fpBGA 388 IND 9.7K

LFXP10C-3F256I 188 1.8/2.5/3.3V -3 fpBGA 256 IND 9.7K

LFXP10C-4F256I 188 1.8/2.5/3.3V -4 fpBGA 256 IND 9.7K
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Industrial (Cont.)

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

LFXP10C-3FN388I 244 1.8/2.5/3.3V -3 fpBGA 388 IND 9.7K

LFXP10C-4FN388I 244 1.8/2.5/3.3V -4 fpBGA 388 IND 9.7K

LFXP10C-3FN256I 188 1.8/2.5/3.3V -3 fpBGA 256 IND 9.7K

LFXP10C-4FN256I 188 1.8/2.5/3.3V -4 fpBGA 256 IND 9.7K

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

LFXP15C-3FN484I 300 1.8/2.5/3.3V -3 fpBGA 484 IND 15.5K

LFXP15C-4FN484I 300 1.8/2.5/3.3V -4 fpBGA 484 IND 15.5K

LFXP15C-3FN388I 268 1.8/2.5/3.3V -3 fpBGA 388 IND 15.5K

LFXP15C-4FN388I 268 1.8/2.5/3.3V -4 fpBGA 388 IND 15.5K

LFXP15C-3FN256I 188 1.8/2.5/3.3V -3 fpBGA 256 IND 15.5K

LFXP15C-4FN256I 188 1.8/2.5/3.3V -4 fpBGA 256 IND 15.5K

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

LFXP20C-3FN484I 340 1.8/2.5/3.3V -3 fpBGA 484 IND 19.7K

LFXP20C-4FN484I 340 1.8/2.5/3.3V -4 fpBGA 484 IND 19.7K

LFXP20C-3FN388I 268 1.8/2.5/3.3V -3 fpBGA 388 IND 19.7K

LFXP20C-4FN388I 268 1.8/2.5/3.3V -4 fpBGA 388 IND 19.7K

LFXP20C-3FN256I 188 1.8/2.5/3.3V -3 fpBGA 256 IND 19.7K

LFXP20C-4FN256I 188 1.8/2.5/3.3V -4 fpBGA 256 IND 19.7K

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

LFXP3E-3QN208I 136 1.2V -3 PQFP 208 IND 3.1K

LFXP3E-4QN208I 136 1.2V -4 PQFP 208 IND 3.1K

LFXP3E-3TN144I 100 1.2V -3 TQFP 144 IND 3.1K

LFXP3E-4TN144I 100 1.2V -4 TQFP 144 IND 3.1K

LFXP3E-3TN100I 62 1.2V -3 TQFP 100 IND 3.1K

LFXP3E-4TN100I 62 1.2V -4 TQFP 100 IND 3.1K

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

LFXP6E-3FN256I 188 1.2V -3 fpBGA 256 IND 5.8K

LFXP6E-4FN256I 188 1.2V -4 fpBGA 256 IND 5.8K

LFXP6E-3QN208I 142 1.2V -3 PQFP 208 IND 5.8K

LFXP6E-4QN208I 142 1.2V -4 PQFP 208 IND 5.8K

LFXP6E-3TN144I 100 1.2V -3 TQFP 144 IND 5.8K

LFXP6E-4TN144I 100 1.2V -4 TQFP 144 IND 5.8K
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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
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