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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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Total RAM Bits 56320

Number of I/O 160

Number of Gates -

Voltage - Supply 1.14V ~ 1.26V

Mounting Type Surface Mount

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

Package / Case 256-BGA

Supplier Device Package 256-FPBGA (17x17)
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Table 2-5. PLL Signal Descriptions

For more information about the PLL, please see the list of technical documentation at the end of this data sheet.

Dynamic Clock Select (DCS)
The DCS is a global clock buffer with smart multiplexer functions. It takes two independent input clock sources and 
outputs a clock signal without any glitches or runt pulses. This is achieved regardless of where the select signal is 
toggled. There are eight DCS blocks per device, located in pairs at the center of each side. Figure 2-13 illustrates 
the DCS Block Macro.

Figure 2-13. DCS Block Primitive

Figure 2-14 shows timing waveforms of the default DCS operating mode. The DCS block can be programmed to 
other modes. For more information about the DCS, please see the list of technical documentation at the end of this 
data sheet.

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 PLL

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”: Lead, “0”: Lag

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

DCS

CLK0

DCSOUTCLK1
SEL
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Figure 2-16. Memory Core Reset

For further information about sysMEM EBR block, please see the the list of technical documentation at the end of 
this data sheet.

EBR Asynchronous Reset 
EBR asynchronous reset or GSR (if used) can only be applied if all clock enables are low for a clock cycle before the 
reset is applied and released a clock cycle after the reset is released, as shown in Figure 2-17.  The GSR input to the 
EBR is always asynchronous.

Figure 2-17. EBR Asynchronous Reset (Including GSR) Timing Diagram

If all clock enables remain enabled, the EBR asynchronous reset or GSR may only be applied and released after 
the EBR read and write clock inputs are in a steady state condition for a minimum of 1/fMAX (EBR clock).  The reset 
release must adhere to the EBR synchronous reset setup time before the next active read or write clock edge.

If an EBR is pre-loaded during configuration, the GSR input must be disabled or the release of the GSR during 
device Wake Up must occur before the release of the device I/Os becomes active.

These instructions apply to all EBR RAM and ROM implementations. 

Note that there are no reset restrictions if the EBR synchronous reset is used and the EBR GSR input is disabled.

sysDSP Block
The LatticeECP-DSP family provides a sysDSP block, making it ideally suited for low cost, high performance Digital 
Signal Processing (DSP) applications. Typical functions used in these applications are Finite Impulse Response 
(FIR) filters; Fast Fourier Transforms (FFT) functions, correlators, Reed-Solomon/Turbo/Convolution encoders and 
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decoders. These complex signal processing functions use similar building blocks such as multiply-adders and mul-
tiply-accumulators. 

sysDSP Block Approach Compared to General DSP
Conventional general-purpose DSP chips typically contain one to four (Multiply and Accumulate) MAC units with 
fixed data-width multipliers; this leads to limited parallelism and limited throughput. Their throughput is increased by 
higher clock speeds. The LatticeECP, on the other hand, has many DSP blocks that support different data-widths. 
This allows the designer to use highly parallel implementations of DSP functions. The designer can optimize the 
DSP performance vs. area by choosing an appropriate level of parallelism. Figure 2-18 compares the serial and the 
parallel implementations.

Figure 2-18. Comparison of General DSP and LatticeECP-DSP Approaches

sysDSP Block Capabilities
The sysDSP block in the LatticeECP-DSP family supports four functional elements in three 9, 18 and 36 data path 
widths. The user selects a function element for a DSP block and then selects the width and type (signed/unsigned) 
of its operands. The operands in the LatticeECP-DSP family sysDSP Blocks can be either signed or unsigned but 
not mixed within a function element. Similarly, the operand widths cannot be mixed within a block. 

The resources in each sysDSP block can be configured to support the following four elements:

• MULT (Multiply)
• MAC (Multiply, Accumulate)
• MULTADD (Multiply, Addition/Subtraction)
• MULTADDSUM (Multiply, Addition/Subtraction, Accumulate)

The number of elements available in each block depends on the width selected from the three available options x9, 
x18, and x36. A number of these elements are concatenated for highly parallel implementations of DSP functions. 
Table 2-1 shows the capabilities of the block.
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Figure 2-20. MAC sysDSP Element

MULTADD sysDSP Element 
In this case, the operands A0 and B0 are multiplied and the result is added/subtracted with the result of the multi-
plier operation of operands A1 and A2. The user can enable the input, output and pipeline registers. Figure 2-21 
shows the MULTADD sysDSP element.

Figure 2-21. MULTADD
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Input Register Block
The input register block contains delay elements and registers that can be used to condition signals before they are 
passed to the device core. Figure 2-26 shows the diagram of the input register block. 

Input signals are fed from the sysI/O buffer to the input register block (as signal DI). If desired the input signal can 
bypass the register and delay elements and be used directly as a combinatorial signal (INDD), a clock (INCK) and 
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, reduces input-register hold-time requirement 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 2-27 shows the input register waveforms for DDR operation and Figure 2-28 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 system clock domain. For further discussion on this topic, 
see the DDR Memory section of this data sheet.

Figure 2-26. Input Register Diagram
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Supply Current (Standby)1, 2, 3, 4

Over Recommended Operating Conditions

1. For further information about supply current, please see the list of 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. Frequency 0MHz.
4. Pattern represents a “blank” configuration data file.

Symbol Parameter Device Typ.5

5. TJ=25oC, power supplies at nominal voltage.

Units

ICC Core Power Supply Current

LFEC1  6 mA

LFEC3  10 mA

LFECP6/LFEC6 15 mA

LFECP10/LFEC10 25 mA

LFECP15/LFEC15 35 mA

LFECP20/LFEC20 60 mA

LFECP33/LFEC33  85 mA

ICCAUX Auxiliary Power Supply Current  15 mA

ICCPLL PLL Power Supply Current 5 mA

ICCIO Bank Power Supply Current6

6. Per bank.

2 mA

ICCJ VCCJ Power Supply Current 5 mA
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Initialization Supply Current1, 2, 3, 4, 5, 6

Over Recommended Operating Conditions

1. Until DONE signal is active.
2. For further information about supply current, please see the list of 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. Pattern represents typical design with 65% logic, 55% EBR, 10% routing utilization.
6. TJ=25oC, power supplies at nominal voltage.

Symbol Parameter Devices Typ.6 Units

ICC Core Power Supply Current

LFEC1 25 mA

LFEC3 40 mA

LFECP6/LFEC6 50 mA

LFECP10/LFEC10 60 mA

LFECP15/LFEC15 70 mA

LFECP20/LFEC20 150 mA

LFECP33/LFEC33 220 mA

ICCAUX Auxiliary Power Supply Current

LFEC1 30 mA

LFEC3 30 mA

LFECP6/LFEC6 30 mA

LFECP10/LFEC10 35 mA

LFECP15/LFEC15 35 mA

LFECP20/LFEC20 40 mA

LFECP33/LFEC33 40 mA

ICCPLL PLL Power Supply Current 12 mA

ICCIO Bank Power Supply Current7

7. Per bank.

LFEC1 4 mA

LFEC3 5 mA

LFECP6/LFEC6 6 mA

LFECP10/LFEC10 6 mA

LFECP15/LFEC15 7 mA

LFECP20/LFEC20 8 mA

LFECP33/LFEC33 8 mA

ICCJ VCCJ Power Supply Current 20 mA
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sysI/O Single-Ended DC Electrical Characteristics

Input/Output
Standard

VIL VIH VOL Max. 
(V)

VOH Min. 
(V)

IOL
1

(mA)
IOH

1

(mA)Min. (V) Max. (V) Min. (V) Max. (V)

LVCMOS 3.3 -0.3 0.8 2.0 3.6
0.4 VCCIO - 0.4 20, 16, 12, 

8, 4
-20, -16, -12,

-8, -4

0.2 VCCIO - 0.2 0.1 -0.1

LVTTL -0.3 0.8 2.0 3.6
0.4 VCCIO - 0.4 20, 16, 12,

8, 4
-20, -16, -12,

-8, -4

0.2 VCCIO - 0.2 0.1 -0.1

LVCMOS 2.5 -0.3 0.7 1.7 3.6
0.4 VCCIO - 0.4 20, 16, 12, 

8, 4
-20, -16, -12, 

-8, -4

0.2 VCCIO - 0.2 0.1 -0.1

LVCMOS 1.8 -0.3 0.35VCCIO 0.65VCCIO 3.6
0.4 VCCIO - 0.4 16, 12, 8, 4 -16, -12, -8, -4

0.2 VCCIO - 0.2 0.1 -0.1

LVCMOS 1.5 -0.3 0.35VCCIO 0.65VCCIO 3.6
0.4 VCCIO - 0.4 8, 4 -8, -4

0.2 VCCIO - 0.2 0.1 -0.1

LVCMOS 1.2 -0.3 0.35VCC 0.65VCC 3.6
0.4 VCCIO - 0.4 6, 2 -6, -2

0.2 VCCIO - 0.2 0.1 -0.1

PCI -0.3 0.3VCCIO 0.5VCCIO 3.6 0.1VCCIO 0.9VCCIO 1.5 -0.5

SSTL3 class I -0.3 VREF - 0.2 VREF + 0.2 3.6 0.7 VCCIO - 1.1 8 -8

SSTL3 class II -0.3 VREF - 0.2 VREF + 0.2 3.6 0.5 VCCIO - 0.9 16 -16

SSTL2 class I -0.3 VREF - 0.18 VREF + 0.18 3.6 0.54 VCCIO - 0.62 7.6 -7.6

SSTL2 class II -0.3 VREF - 0.18 VREF + 0.18 3.6 0.35 VCCIO - 0.43 15.2 -15.2

SSTL18 class I -0.3 VREF - 0.125 VREF + 0.125 3.6 0.4 VCCIO - 0.4 6.7 -6.7

HSTL15 class I -0.3 VREF - 0.1 VREF + 0.1 3.6 0.4 VCCIO - 0.4 8 -8 

HSTL15 class III -0.3 VREF - 0.1 VREF + 0.1 3.6 0.4 VCCIO - 0.4 24 -8

HSTL18 class I -0.3 VREF - 0.1 VREF + 0.1 3.6 0.4 VCCIO - 0.4 9.6 -9.6 

HSTL18 class II -0.3 VREF - 0.1 VREF + 0.1 3.6 0.4 VCCIO - 0.4 16 -16

HSTL18 class III -0.3 VREF - 0.1 VREF + 0.1 3.6 0.4 VCCIO - 0.4 24 -8

1. The average DC current drawn by I/Os between GND connections, or between the last GND in an I/O bank and the end of an I/O bank, as 
shown in the logic signal connections table shall not exceed n * 8mA. Where n is the number of I/Os between bank GND connections or 
between the last GND in a bank and the end of a bank.
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41 PB11A 4 T VREF1_4 PB19A 4 T VREF1_4

42 PB11B 4 C CSN PB19B 4 C CSN

43 PB12B 4  D0/SPID7 PB20B 4  D0/SPID7

44 PB13A 4 T D2/SPID5 PB21A 4 T D2/SPID5

45 PB13B 4 C D1/SPID6 PB21B 4 C D1/SPID6

46 PB14A 4 T BDQS14 PB22A 4 T BDQS22

47 PB14B 4 C D3/SPID4 PB22B 4 C D3/SPID4

48 PB15B 4  D4/SPID3 PB23B 4  D4/SPID3

49 PB16B 4  D5/SPID2 PB24B 4  D5/SPID2

50 PB17B 4  D6/SPID1 PB25B 4  D6/SPID1

51* GND3
GND4 -   GND3

GND4 -   

52 PR10B 3 C RLM0_PLLC_FB_A PR14B 3 C RLM0_PLLC_FB_A

53 PR10A 3 T RLM0_PLLT_FB_A PR14A 3 T RLM0_PLLT_FB_A

54 PR9B 3 C RLM0_PLLC_IN_A PR13B 3 C RLM0_PLLC_IN_A

55 PR9A 3 T RLM0_PLLT_IN_A PR13A 3 T RLM0_PLLT_IN_A

56 VCCIO3 3   VCCIO3 3   

57 PR8B 3 C DI/CSSPIN PR12B 3 C DI/CSSPIN

58 PR8A 3 T DOUT/CSON PR12A 3 T DOUT/CSON

59 PR7B 3 C BUSY/SISPI PR11B 3 C BUSY/SISPI

60 PR7A 3 T D7/SPID0 PR11A 3 T D7/SPID0

61 CFG2 3   CFG2 3   

62 CFG1 3   CFG1 3   

63 CFG0 3   CFG0 3   

64 VCC -   VCC -   

65 PROGRAMN 3   PROGRAMN 3   

66 CCLK 3   CCLK 3   

67 INITN 3   INITN 3   

68 GND -   GND -   

69 DONE 3   DONE 3   

70 PR5B 2 C PCLKC2_0 PR9B 2 C PCLKC2_0

71 PR5A 2 T PCLKT2_0 PR9A 2 T PCLKT2_0

72 PR2B 2  VREF1_2 PR2B 2  VREF1_2

73 VCCIO2 2   VCCIO2 2   

74 GND2 2   GND2 2   

75 PT17B 1 C  PT25B 1 C  

76 PT17A 1 T  PT25A 1 T  

77 PT14B 1 C  PT22B 1 C  

78 PT14A 1 T TDQS14 PT22A 1 T TDQS22

79 PT13A 1   PT21A 1   

80 PT12B 1 C  PT20B 1 C  

81 PT12A 1 T  PT20A 1 T  

LFEC1, LFEC3 Logic Signal Connections: 100 TQFP (Cont.)

Pin 
Number

LFEC1 LFEC3

Pin 
Function Bank LVDS Dual Function

Pin 
Function Bank LVDS Dual Function
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82 PT11B 1 C VREF2_1 PT19B 1 C VREF2_1

83 PT11A 1 T VREF1_1 PT19A 1 T VREF1_1

84 PT10B 1 C  PT18B 1 C  

85 PT10A 1 T  PT18A 1 T  

86 VCCIO1 1   VCCIO1 1   

87 VCCAUX -   VCCAUX -   

88 PT9B 0 C PCLKC0_0 PT17B 0 C PCLKC0_0

89 GND0 0   GND0 0   

90 PT9A 0 T PCLKT0_0 PT17A 0 T PCLKT0_0

91 PT8B 0 C VREF1_0 PT16B 0 C VREF1_0

92 PT8A 0 T VREF2_0 PT16A 0 T VREF2_0

93 PT7B 0   PT15B 0   

94 PT6B 0 C  PT14B 0 C  

95 PT6A 0 T TDQS6 PT14A 0 T TDQS14

96 PT4B 0 C  PT12B 0 C  

97 PT4A 0 T  PT12A 0 T  

98 PT2B 0 C  PT10B 0 C  

99 PT2A 0 T  PT10A 0 T  

100 VCCIO0 0   VCCIO0 0   

*Double bonded to the pin.

LFEC1, LFEC3 Logic Signal Connections: 100 TQFP (Cont.)

Pin 
Number

LFEC1 LFEC3

Pin 
Function Bank LVDS Dual Function

Pin 
Function Bank LVDS Dual Function
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99 VCC -   VCC -   VCC -   

100 PR5B 2 C PCLKC2_0 PR9B 2 C PCLKC2_0 PR9B 2 C PCLKC2_0

101 PR5A 2 T PCLKT2_0 PR9A 2 T PCLKT2_0 PR9A 2 T PCLKT2_0

102 PR4B 2 C  PR8B 2 C  PR8B 2 C  

103 PR4A 2 T  PR8A 2 T  PR8A 2 T  

104 PR3B 2 C  PR7B 2 C  PR7B 2 C  

105 PR3A 2 T  PR7A 2 T  PR7A 2 T  

106 PR2B 2 C VREF1_2 PR2B 2 C VREF1_2 PR2B 2 C VREF1_2

107 PR2A 2 T VREF2_2 PR2A 2 T VREF2_2 PR2A 2 T VREF2_2

108 VCCIO2 2   VCCIO2 2   VCCIO2 2   

109* GND1 
GND2 -   GND1 

GND2 -   GND1 
GND2 -   

110 VCCIO1 1   VCCIO1 1   VCCIO1 1   

111 PT17B 1 C  PT25B 1 C  PT25B 1 C  

112 PT17A 1 T  PT25A 1 T  PT25A 1 T  

113 PT15A 1   PT23A 1   PT23A 1   

114 PT14B 1 C  PT22B 1 C  PT22B 1 C  

115 PT14A 1 T TDQS14 PT22A 1 T TDQS22 PT22A 1 T TDQS22

116 PT13B 1 C  PT21B 1 C  PT21B 1 C  

117 GND1 1   GND1 1   GND1 1   

118 PT13A 1 T  PT21A 1 T  PT21A 1 T  

119 PT12B 1 C  PT20B 1 C  PT20B 1 C  

120 PT12A 1 T  PT20A 1 T  PT20A 1 T  

121 PT11B 1 C VREF2_1 PT19B 1 C VREF2_1 PT19B 1 C VREF2_1

122 PT11A 1 T VREF1_1 PT19A 1 T VREF1_1 PT19A 1 T VREF1_1

123 PT10B 1 C  PT18B 1 C  PT18B 1 C  

124 PT10A 1 T  PT18A 1 T  PT18A 1 T  

125 VCCIO1 1   VCCIO1 1   VCCIO1 1   

126 VCCAUX -   VCCAUX -   VCCAUX -   

127 PT9B 0 C PCLKC0_0 PT17B 0 C PCLKC0_0 PT17B 0 C PCLKC0_0

128 GND0 0   GND0 0   GND0 0   

129 PT9A 0 T PCLKT0_0 PT17A 0 T PCLKT0_0 PT17A 0 T PCLKT0_0

130 PT8B 0 C VREF1_0 PT16B 0 C VREF1_0 PT16B 0 C VREF1_0

131 PT8A 0 T VREF2_0 PT16A 0 T VREF2_0 PT16A 0 T VREF2_0

132 PT7B 0 C  PT15B 0 C  PT15B 0 C  

133 PT7A 0 T  PT15A 0 T  PT15A 0 T  

134 PT6B 0 C  PT14B 0 C  PT14B 0 C  

135 PT6A 0 T TDQS6 PT14A 0 T TDQS14 PT14A 0 T TDQS14

136 VCCIO0 0   VCCIO0 0   VCCIO0 0   

137 PT5B 0 C  PT13B 0 C  PT13B 0 C  

138 PT5A 0 T  PT13A 0 T  PT13A 0 T  

139 PT4B 0 C  PT12B 0 C  PT12B 0 C  

140 PT4A 0 T  PT12A 0 T  PT12A 0 T  

141 PT2B 0 C  PT10B 0 C  PT10B 0 C  

142 PT2A 0 T  PT10A 0 T  PT10A 0 T  

143 VCCIO0 0   VCCIO0 0   VCCIO0 0   

144* GND0 
GND7 -   GND0 

GND7 -   GND0 
GND7 -   

*Double bonded to the pin.

LFEC1, LFEC3, LFECP/EC6 Logic Signal Connections: 144 TQFP (Cont.)

Pin 
Number

LFEC1 LFEC3 LFECP6/EC6

Pin Function Bank
LVD

S Dual Function Pin Function Bank
LVD

S Dual Function Pin Function Bank
LVD

S Dual Function
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Pinout Information
LatticeECP/EC Family Data Sheet

43 PL11A 6 T LDQS11 PL15A 6 T LDQS15

44 PL11B 6 C  PL15B 6 C  

45 PL12A 6 T  PL16A 6 T  

46 PL12B 6 C  PL16B 6 C  

47 PL13A 6 T  PL17A 6 T  

48 PL13B 6 C  PL17B 6 C  

49 PL14A 6 T VREF1_6 PL18A 6 T VREF1_6

50 PL14B 6 C VREF2_6 PL18B 6 C VREF2_6

51 VCCIO6 6   VCCIO6 6   

52* GND5
GND6 -   GND5

GND6 -   

53 VCCIO5 5   VCCIO5 5   

54 NC -   PB2A 5 T  

55 NC -   PB2B 5 C  

56 NC -   PB3A 5 T  

57 NC -   PB3B 5 C  

58 NC -   PB4A 5 T  

59 NC -   PB4B 5 C  

60 NC -   PB5A 5 T  

61 NC -   PB5B 5 C  

62 NC -   PB6A 5 T BDQS6

63 NC -   PB6B 5 C  

64 NC -   VCCIO5 5   

65 PB2A 5 T  PB10A 5 T  

66 PB2B 5 C  PB10B 5 C  

67 PB3A 5 T  PB11A 5 T  

68 PB3B 5 C  PB11B 5 C  

69 PB4A 5 T  PB12A 5 T  

70 PB4B 5 C  PB12B 5 C  

71 PB5A 5 T  PB13A 5 T  

72 NC -   GND5 5   

73 PB5B 5 C  PB13B 5 C  

74 VCCIO5 5   VCCIO5 5   

75 PB6A 5 T BDQS6 PB14A 5 T BDQS14

76 PB6B 5 C  PB14B 5 C  

77 PB7A 5 T  PB15A 5 T  

78 PB7B 5 C  PB15B 5 C  

79 PB8A 5 T VREF2_5 PB16A 5 T VREF2_5

80 PB8B 5 C VREF1_5 PB16B 5 C VREF1_5

81 PB9A 5 T PCLKT5_0 PB17A 5 T PCLKT5_0

82 GND5 5   GND5 5   

83 PB9B 5 C PCLKC5_0 PB17B 5 C PCLKC5_0

84 VCCAUX -   VCCAUX -   

LFEC1, LFEC3 Logic Signal Connections: 208 PQFP (Cont.)

Pin Number

LFEC1 LFEC3

Pin Function Bank LVDS Dual Function Pin Function Bank LVDS Dual Function
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Pinout Information
LatticeECP/EC Family Data Sheet

127 CFG0 3   CFG0 3   

128 VCC -   VCC -   

129 PROGRAMN 3   PROGRAMN 3   

130 CCLK 3   CCLK 3   

131 INITN 3   INITN 3   

132 GND -   GND -   

133 DONE 3   DONE 3   

134 GND -   GND -   

135 VCC -   VCC -   

136 NC -   VCCAUX -   

137 PR5B 2 C PCLKC2_0 PR9B 2 C PCLKC2_0

138 NC -   GND2 2   

139 PR5A 2 T PCLKT2_0 PR9A 2 T PCLKT2_0

140 PR4B 2 C  PR8B 2 C  

141 PR4A 2 T  PR8A 2 T  

142 PR3B 2 C  PR7B 2 C  

143 PR3A 2 T  PR7A 2 T  

144 NC -   PR6B 2 C  

145 NC -   VCCIO2 2   

146 NC -   PR6A 2 T RDQS6

147 NC -   PR5B 2 C  

148 NC -   PR5A 2 T  

149 NC -   PR4B 2 C  

150 NC -   PR4A 2 T  

151 NC -   NC -   

152 NC -   NC -   

153 PR2B 2 C VREF1_2 PR2B 2 C VREF1_2

154 PR2A 2 T VREF2_2 PR2A 2 T VREF2_2

155 VCCIO2 2   VCCIO2 2   

156* GND1
GND2 -   GND1

GND2 -   

157 VCCIO1 1   VCCIO1 1   

158 NC -   NC -   

159 PT17B 1 C  PT25B 1 C  

160 PT17A 1 T  PT25A 1 T  

161 PT16B 1 C  PT24B 1 C  

162 PT16A 1 T  PT24A 1 T  

163 PT15B 1 C  PT23B 1 C  

164 PT15A 1 T  PT23A 1 T  

165 PT14B 1 C  PT22B 1 C  

166 PT14A 1 T TDQS14 PT22A 1 T TDQS22

167 PT13B 1 C  PT21B 1 C  

168 GND1 1   GND1 1   

LFEC1, LFEC3 Logic Signal Connections: 208 PQFP (Cont.)

Pin Number

LFEC1 LFEC3

Pin Function Bank LVDS Dual Function Pin Function Bank LVDS Dual Function
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Pinout Information
LatticeECP/EC Family Data Sheet

C16 PR4B 2 C  PR4B 2 C  

B16 PR4A 2 T  PR4A 2 T  

C15 PR3B 2 C  PR3B 2 C  

C14 PR3A 2 T  PR3A 2 T  

D14 PR2B 2 C VREF1_2 PR2B 2 C VREF1_2

D13 PR2A 2 T VREF2_2 PR2A 2 T VREF2_2

GND GND2 2   GND2 2   

GND GND1 1   GND1 1   

- - -   GND1 1   

B13 NC -   PT26B 1 C  

C13 NC -   PT26A 1 T  

C12 PT25B 1 C  PT25B 1 C  

- - -   GND1 1   

D12 PT25A 1 T  PT25A 1 T  

A15 PT24B 1 C  PT24B 1 C  

B14 PT24A 1 T  PT24A 1 T  

D11 PT23B 1 C  PT23B 1 C  

C11 PT23A 1 T  PT23A 1 T  

E10 PT22B 1 C  PT22B 1 C  

E11 PT22A 1 T TDQS22 PT22A 1 T TDQS22

A14 PT21B 1 C  PT21B 1 C  

GND GND1 1   GND1 1   

A13 PT21A 1 T  PT21A 1 T  

D10 PT20B 1 C  PT20B 1 C  

C10 PT20A 1 T  PT20A 1 T  

A12 PT19B 1 C VREF2_1 PT19B 1 C VREF2_1

B12 PT19A 1 T VREF1_1 PT19A 1 T VREF1_1

A11 PT18B 1 C  PT18B 1 C  

B11 PT18A 1 T  PT18A 1 T  

A10 PT17B 0 C PCLKC0_0 PT17B 0 C PCLKC0_0

GND GND0 0   GND0 0   

B10 PT17A 0 T PCLKT0_0 PT17A 0 T PCLKT0_0

C9 PT16B 0 C VREF1_0 PT16B 0 C VREF1_0

B9 PT16A 0 T VREF2_0 PT16A 0 T VREF2_0

E9 PT15B 0 C  PT15B 0 C  

D9 PT15A 0 T  PT15A 0 T  

D8 PT14B 0 C  PT14B 0 C  

C8 PT14A 0 T TDQS14 PT14A 0 T TDQS14

A9 PT13B 0 C  PT13B 0 C  

GND GND0 0   GND0 0   

A8 PT13A 0 T  PT13A 0 T  

B8 PT12B 0 C  PT12B 0 C  

B7 PT12A 0 T  PT12A 0 T  

LFEC3 and LFECP/EC6 Logic Signal Connections: 256 fpBGA (Cont.)

Ball 
Number

LFEC3 LFECP6/LFEC6

Ball Function Bank LVDS Dual Function Ball Function Bank LVDS Dual Function
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Pinout Information
LatticeECP/EC Family Data Sheet

D7 PT11B 0 C  PT11B 0 C  

C7 PT11A 0 T  PT11A 0 T  

A7 PT10B 0 C  PT10B 0 C  

A6 PT10A 0 T  PT10A 0 T  

E7 PT9B 0 C  PT9B 0 C  

GND GND0 0   GND0 0   

E6 PT9A 0 T  PT9A 0 T  

D6 PT8B 0 C  PT8B 0 C  

C6 PT8A 0 T  PT8A 0 T  

B6 PT7B 0 C  PT7B 0 C  

B5 PT7A 0 T  PT7A 0 T  

A5 PT6B 0 C  PT6B 0 C  

A4 PT6A 0 T TDQS6 PT6A 0 T TDQS6

A3 PT5B 0 C  PT5B 0 C  

A2 PT5A 0 T  PT5A 0 T  

B2 PT4B 0 C  PT4B 0 C  

B3 PT4A 0 T  PT4A 0 T  

D5 PT3B 0 C  PT3B 0 C  

C5 PT3A 0 T  PT3A 0 T  

C4 PT2B 0 C  PT2B 0 C  

B4 PT2A 0 T  PT2A 0 T  

GND GND0 0   GND0 0   

A1 GND -   GND -   

A16 GND -   GND -   

G10 GND -   GND -   

G7 GND -   GND -   

G8 GND -   GND -   

G9 GND -   GND -   

H10 GND -   GND -   

H7 GND -   GND -   

H8 GND -   GND -   

H9 GND -   GND -   

J10 GND -   GND -   

J7 GND -   GND -   

J8 GND -   GND -   

J9 GND -   GND -   

K10 GND -   GND -   

K7 GND -   GND -   

K8 GND -   GND -   

K9 GND -   GND -   

T1 GND -   GND -   

T16 GND -   GND -   

E12 VCC -   VCC -   

LFEC3 and LFECP/EC6 Logic Signal Connections: 256 fpBGA (Cont.)

Ball 
Number

LFEC3 LFECP6/LFEC6

Ball Function Bank LVDS Dual Function Ball Function Bank LVDS Dual Function
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Pinout Information
LatticeECP/EC Family Data Sheet

G9 GND -   GND -   

H10 GND -   GND -   

H7 GND -   GND -   

H8 GND -   GND -   

H9 GND -   GND -   

J10 GND -   GND -   

J7 GND -   GND -   

J8 GND -   GND -   

J9 GND -   GND -   

K10 GND -   GND -   

K7 GND -   GND -   

K8 GND -   GND -   

K9 GND -   GND -   

T1 GND -   GND -   

T16 GND -   GND -   

E12 VCC -   VCC -   

E5 VCC -   VCC -   

E8 VCC -   VCC -   

M12 VCC -   VCC -   

M5 VCC -   VCC -   

M9 VCC -   VCC -   

B15 VCCAUX -   VCCAUX -   

R2 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   

F6 VCC -   VCC -   

F11 VCC -   VCC -   

L11 VCC -   VCC -   

L6 VCC -   VCC -   

LFECP/EC10 and LFECP/EC15 Logic Signal Connections: 256 fpBGA (Cont.)

Ball 
Number

LFECP10/LFEC10 LFECP15/LFEC15

Ball Function Bank LVDS Dual Function Ball Function Bank LVDS Dual Function
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Pinout Information
LatticeECP/EC Family Data Sheet

V12 PB16B 5 C VREF1_5 V12 PB24B 5 C VREF1_5 V12 PB24B 5 C VREF1_5

AB10 PB17A 5 T PCLKT5_0 AB10 PB25A 5 T PCLKT5_0 AB10 PB25A 5 T PCLKT5_0

GND GND5 5   GND GND5 5   GND GND5 5   

AB11 PB17B 5 C PCLKC5_0 AB11 PB25B 5 C PCLKC5_0 AB11 PB25B 5 C PCLKC5_0

Y12 PB18A 4 T WRITEN Y12 PB26A 4 T WRITEN Y12 PB26A 4 T WRITEN

U11 PB18B 4 C CS1N U11 PB26B 4 C CS1N U11 PB26B 4 C CS1N

W12 PB19A 4 T VREF1_4 W12 PB27A 4 T VREF1_4 W12 PB27A 4 T VREF1_4

U12 PB19B 4 C CSN U12 PB27B 4 C CSN U12 PB27B 4 C CSN

W13 PB20A 4 T VREF2_4 W13 PB28A 4 T VREF2_4 W13 PB28A 4 T VREF2_4

U13 PB20B 4 C D0/SPID7 U13 PB28B 4 C D0/SPID7 U13 PB28B 4 C D0/SPID7

AA12 PB21A 4 T D2/SPID5 AA12 PB29A 4 T D2/SPID5 AA12 PB29A 4 T D2/SPID5

GND GND4 4   GND GND4 4   GND GND4 4   

AB12 PB21B 4 C D1/SPID6 AB12 PB29B 4 C D1/SPID6 AB12 PB29B 4 C D1/SPID6

T13 PB22A 4 T BDQS22 T13 PB30A 4 T BDQS30 T13 PB30A 4 T BDQS30

V13 PB22B 4 C D3/SPID4 V13 PB30B 4 C D3/SPID4 V13 PB30B 4 C D3/SPID4

W14 PB23A 4 T  W14 PB31A 4 T  W14 PB31A 4 T  

U14 PB23B 4 C D4/SPID3 U14 PB31B 4 C D4/SPID3 U14 PB31B 4 C D4/SPID3

Y13 PB24A 4 T  Y13 PB32A 4 T  Y13 PB32A 4 T  

V14 PB24B 4 C D5/SPID2 V14 PB32B 4 C D5/SPID2 V14 PB32B 4 C D5/SPID2

AA13 PB25A 4 T  AA13 PB33A 4 T  AA13 PB33A 4 T  

GND GND4 4   GND GND4 4   GND GND4 4   

AB13 PB25B 4 C D6/SPID1 AB13 PB33B 4 C D6/SPID1 AB13 PB33B 4 C D6/SPID1

AA14 PB26A 4 T  AA14 PB34A 4 T  AA14 PB34A 4 T  

Y14 PB26B 4 C  Y14 PB34B 4 C  Y14 PB34B 4 C  

Y15 PB27A 4 T  Y15 PB35A 4 T  Y15 PB35A 4 T  

W15 PB27B 4 C  W15 PB35B 4 C  W15 PB35B 4 C  

V15 PB28A 4 T  V15 PB36A 4 T  V15 PB36A 4 T  

T14 PB28B 4 C  T14 PB36B 4 C  T14 PB36B 4 C  

AB14 PB29A 4 T  AB14 PB37A 4 T  AB14 PB37A 4 T  

GND GND4 4   GND GND4 4   GND GND4 4   

AB15 PB29B 4 C  AB15 PB37B 4 C  AB15 PB37B 4 C  

AB16 PB30A 4 T BDQS30 AB16 PB38A 4 T BDQS38 AB16 PB38A 4 T BDQS38

AA15 PB30B 4 C  AA15 PB38B 4 C  AA15 PB38B 4 C  

AB17 PB31A 4 T  AB17 PB39A 4 T  AB17 PB39A 4 T  

AA16 PB31B 4 C  AA16 PB39B 4 C  AA16 PB39B 4 C  

AB18 PB32A 4 T  AB18 PB40A 4 T  AB18 PB40A 4 T  

AA17 PB32B 4 C  AA17 PB40B 4 C  AA17 PB40B 4 C  

AB19 PB33A 4 T  AB19 PB41A 4 T  AB19 PB41A 4 T  

GND - -   GND - -   GND GND4 4   

AA18 PB33B 4 C  AA18 PB41B 4 C  AA18 PB41B 4 C  

W16 NC -   W16 NC -   W16 PB42A 4 T  

U15 NC -   U15 NC -   U15 PB42B 4 C  

V16 NC -   V16 NC -   V16 PB43A 4 T  

U16 NC -   U16 NC -   U16 PB43B 4 C  

Y17 NC -   Y17 NC -   Y17 PB44A 4 T  

V17 NC -   V17 NC -   V17 PB44B 4 C  

AB20 NC -   AB20 NC -   AB20 PB45A 4 T  

GND - -   GND - -   GND GND4 4   

AA19 NC -   AA19 NC -   AA19 PB45B 4 C  

Y16 NC -   Y16 NC -   Y16 PB46A 4 T BDQS46

LFECP/EC6, LFECP/EC10, LFECP/EC15 Logic Signal Connections: 
484 fpBGA (Cont.)

LFECP6/LFEC6 LFECP10/LFEC10 LFECP/LFEC15

Ball 
Number

Ball 
Function Bank LVDS

Dual 
Function

Ball 
Number

Ball 
Function Bank LVDS

Dual 
Function

Ball 
Number

Ball 
Function Bank LVDS

Dual 
Function
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Pinout Information
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K16 VCC -   K16 VCC -   

K17 VCC -   K17 VCC -   

K6 VCC -   K6 VCC -   

K7 VCC -   K7 VCC -   

L17 VCC -   L17 VCC -   

L6 VCC -   L6 VCC -   

M17 VCC -   M17 VCC -   

M6 VCC -   M6 VCC -   

N16 VCC -   N16 VCC -   

N17 VCC -   N17 VCC -   

N6 VCC -   N6 VCC -   

N7 VCC -   N7 VCC -   

P16 VCC -   P16 VCC -   

P7 VCC -   P7 VCC -   

G11 VCCIO0 0   G11 VCCIO0 0   

H10 VCCIO0 0   H10 VCCIO0 0   

H11 VCCIO0 0   H11 VCCIO0 0   

H9 VCCIO0 0   H9 VCCIO0 0   

G12 VCCIO1 1   G12 VCCIO1 1   

H12 VCCIO1 1   H12 VCCIO1 1   

H13 VCCIO1 1   H13 VCCIO1 1   

H14 VCCIO1 1   H14 VCCIO1 1   

J15 VCCIO2 2   J15 VCCIO2 2   

K15 VCCIO2 2   K15 VCCIO2 2   

L15 VCCIO2 2   L15 VCCIO2 2   

L16 VCCIO2 2   L16 VCCIO2 2   

M15 VCCIO3 3   M15 VCCIO3 3   

M16 VCCIO3 3   M16 VCCIO3 3   

N15 VCCIO3 3   N15 VCCIO3 3   

P15 VCCIO3 3   P15 VCCIO3 3   

R12 VCCIO4 4   R12 VCCIO4 4   

R13 VCCIO4 4   R13 VCCIO4 4   

R14 VCCIO4 4   R14 VCCIO4 4   

T12 VCCIO4 4   T12 VCCIO4 4   

R10 VCCIO5 5   R10 VCCIO5 5   

R11 VCCIO5 5   R11 VCCIO5 5   

R9 VCCIO5 5   R9 VCCIO5 5   

T11 VCCIO5 5   T11 VCCIO5 5   

M7 VCCIO6 6   M7 VCCIO6 6   

M8 VCCIO6 6   M8 VCCIO6 6   

N8 VCCIO6 6   N8 VCCIO6 6   

P8 VCCIO6 6   P8 VCCIO6 6   

J8 VCCIO7 7   J8 VCCIO7 7   

K8 VCCIO7 7   K8 VCCIO7 7   

LFECP/EC20 and LFECP/EC33 Logic Signal Connections: 484 fpBGA (Cont.)
LFECP20/LFEC20 LFECP/LFEC33

Ball Number Ball Function Bank
LVD

S Dual Function Ball Number Ball Function Bank
LVD

S Dual Function
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Pinout Information
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Y19 NC -   Y19 PR65A 3 T RDQS65

AA23 NC -   AA23 PR64B 3 C  

- - -   GND GND3 3   

AA22 NC -   AA22 PR64A 3 T  

AB23 NC -   AB23 PR63B 3 C  

AB24 NC -   AB24 PR63A 3 T  

Y21 NC -   Y21 PR62B 3 C  

AA21 NC -   AA21 PR62A 3 T  

Y23 NC -   Y23 PR61B 3 C  

Y22 NC -   Y22 PR61A 3 T  

AA24 NC -   AA24 PR60B 3 C  

- - -   GND GND3 3   

Y24 NC -   Y24 PR60A 3 T  

AC25 PR47B 3 C  AC25 PR59B 3 C  

AC26 PR47A 3 T  AC26 PR59A 3 T  

AB25 PR46B 3 C  AB25 PR58B 3 C  

AA25 PR46A 3 T  AA25 PR58A 3 T  

AB26 PR45B 3 C  AB26 PR57B 3 C  

AA26 PR45A 3 T RDQS45 AA26 PR57A 3 T RDQS57

W23 PR44B 3 C RLM0_PLLC_IN_A W23 PR56B 3 C RLM0_PLLC_IN_A

GND GND3 3   GND GND3 3   

W24 PR44A 3 T RLM0_PLLT_IN_A W24 PR56A 3 T RLM0_PLLT_IN_A

W22 PR43B 3 C RLM0_PLLC_FB_A W22 PR55B 3 C RLM0_PLLC_FB_A

W21 PR43A 3 T RLM0_PLLT_FB_A W21 PR55A 3 T RLM0_PLLT_FB_A

Y25 PR42B 3 C DI/CSSPIN Y25 PR54B 3 C DI/CSSPIN

Y26 PR42A 3 T DOUT/CSON Y26 PR54A 3 T DOUT/CSON

W25 PR41B 3 C BUSY/SISPI W25 PR53B 3 C BUSY/SISPI

W26 PR41A 3 T D7/SPID0 W26 PR53A 3 T D7/SPID0

V24 CFG2 3   V24 CFG2 3   

V21 CFG1 3   V21 CFG1 3   

V23 CFG0 3   V23 CFG0 3   

V22 PROGRAMN 3   V22 PROGRAMN 3   

V20 CCLK 3   V20 CCLK 3   

V25 INITN 3   V25 INITN 3   

U20 DONE 3   U20 DONE 3   

V26 PR39B 3 C  V26 PR51B 3 C  

GND GND3 3   GND GND3 3   

U26 PR39A 3 T  U26 PR51A 3 T  

U24 PR38B 3 C  U24 PR50B 3 C  

U25 PR38A 3 T  U25 PR50A 3 T  

U23 PR37B 3 C  U23 PR49B 3 C  

U22 PR37A 3 T  U22 PR49A 3 T  

LFECP/EC20, LFECP/EC33 Logic Signal Connections: 672 fpBGA (Cont.)
LFEC20/LFECP20 LFECP/EC33

Ball 
Number

Ball 
Function Bank LVDS Dual Function

Ball 
Number

Ball 
Function Bank LVDS

Dual 
Function
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Ordering Information
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LFECP33E-3F484C 360 -3 fpBGA 484 COM 32.8K

LFECP33E-4F484C 360 -4 fpBGA 484 COM 32.8K

LFECP33E-5F484C 360 -5 fpBGA 484 COM 32.8K

LatticeEC Industrial 

Part Number I/Os Grade Package Pins Temp. LUTs

LFEC1E-3Q208I 112 -3 PQFP 208 IND 1.5K

LFEC1E-4Q208I 112 -4 PQFP 208 IND 1.5K

LFEC1E-3T144I 97 -3 TQFP 144 IND 1.5K

LFEC1E-4T144I 97 -4 TQFP 144 IND 1.5K

LFEC1E-3T100I 67 -3 TQFP 100 IND 1.5K

LFEC1E-4T100I 67 -4 TQFP 100 IND 1.5K

Part Number I/Os Grade Package Pins Temp. LUTs

LFEC3E-3F256I 160 -3 fpBGA 256 IND 3.1K

LFEC3E-4F256I 160 -4 fpBGA 256 IND 3.1K

LFEC3E-3Q208I 145 -3 PQFP 208 IND 3.1K

LFEC3E-4Q208I 145 -4 PQFP 208 IND 3.1K

LFEC3E-3T144I 97 -3 TQFP 144 IND 3.1K

LFEC3E-4T144I 97 -4 TQFP 144 IND 3.1K

LFEC3E-3T100I 67 -3 TQFP 100 IND 3.1K

LFEC3E-4T100I 67 -4 TQFP 100 IND 3.1K

Part Number I/Os Grade Package Pins Temp. LUTs

LFEC6E-3F484I 224 -3 fpBGA 484 IND 6.1K

LFEC6E-4F484I 224 -4 fpBGA 484 IND 6.1K

LFEC6E-3F256I 195 -3 fpBGA 256 IND 6.1K

LFEC6E-4F256I 195 -4 fpBGA 256 IND 6.1K

LFEC6E-3Q208I 147 -3 PQFP 208 IND 6.1K

LFEC6E-4Q208I 147 -4 PQFP 208 IND 6.1K

LFEC6E-3T144I 97 -3 TQFP 144 IND 6.1K

LFEC6E-4T144I 97 -4 TQFP 144 IND 6.1K

Part Number I/Os Grade Package Pins Temp. LUTs

LFEC10E-3F484I 288 -3 fpBGA 484 IND 10.2K

LFEC10E-4F484I 288 -4 fpBGA 484 IND 10.2K

LFEC10E-3F256I 195 -3 fpBGA 256 IND 10.2K

LFEC10E-4F256I 195 -4 fpBGA 256 IND 10.2K

LFEC10E-3 P208I 147 -3 PQFP 208 IND 10.2K

LFEC10E-4 P208I 147 -4 PQFP 208 IND 10.2K

LatticeECP Commercial (Continued)

Part Number I/Os Grade Package Pins Temp. LUTs


