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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 Active

Number of LABs/CLBs 4250

Number of Logic Elements/Cells 34000

Total RAM Bits 2151424

Number of I/O 303

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)
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Secondary Clock/Control Sources 
LatticeECP2/M devices derive secondary clocks (SC0 through SC7) from eight dedicated clock input pads and the 
rest from routing. Figure 2-11 shows the secondary clock sources.

Figure 2-11. Secondary Clock Sources
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Figure 2-32. Output and Tristate Block, Top Edge

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 sysI/O buffers. The block contains a register for SDR operation and an additional latch for 
DDR operation. Figure 2-31 shows the diagram of the Tristate Register Block with the Output Block for the left, right 
and bottom edges and Figure 2-32 shows the diagram of the Tristate Register Block with the Output Block for the 
top edge. 

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 and OPOS1 are fed into registers on the positive edge of the clock. Then in 
the next clock the registered OPOS1 is latched. A multiplexer running off the same clock cycle selects the correct 
register for feeding to the output (D0).

Control Logic Block 
The control logic block allows the selection and modification of control signals for use in the PIO block. A clock is 
selected from one of the clock signals provided from the general purpose routing, one of the edge clocks (ECLK1/
ECLK2) and a DQS signal provided from the programmable DQS pin and provided to the input register block. The 
clock can optionally be inverted. 

DDR Memory Support 
Certain PICs have additional circuitry to allow the implementation of high speed source synchronous and DDR 
memory interfaces. The support varies by the edge of the device as detailed below.

Left and Right Edges 
PICs on these edges have registered elements that support DDR memory interfaces. One of every 16 PIOs con-
tains a delay element to facilitate the generation of DQS signals. The DQS signal feeds the DQS bus that spans the 
set of 16 PIOs. Figure 2-33 shows the assignment of DQS pins in each set of 16 PIOs.

Bottom Edge 
PICs on the bottom edge have registered elements that support DDR memory interfaces. One of every 18 PIOs 
contains a delay element to facilitate the generation of DQS signals. The DQS signal feeds the DQS bus that spans 
the set of 18 PIOs. Figure 2-34 shows the assignment of DQS pins in each set of 18 PIOs.
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Figure 2-38. LatticeECP2M Banks

LatticeECP2/M devices contain two types of sysI/O buffer pairs. 

1. Top (Bank 0 and Bank 1) sysI/O Buffer Pairs (Single-Ended Outputs Only)
The sysI/O buffer pairs in the top banks of the device consist of two single-ended output drivers and two sets of 
single-ended input buffers (both ratioed and referenced). One of the referenced input buffers can also be con-
figured as a differential input. 

The two pads in the pair are described as “true” and “comp”, where the true pad is associated with the positive 
side of the differential input buffer and the comp (complementary) pad is associated with the negative side of 
the differential input buffer. 

2. Bottom (Bank 4 and Bank 5) sysI/O Buffer Pairs (Single-Ended Outputs Only)
The sysI/O buffer pairs in the bottom banks of the device consist of two single-ended output drivers and two 
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Table 2-14. Supported Output Standards 

Hot Socketing
LatticeECP2/M devices have been carefully designed to ensure predictable behavior during power-up and power-
down. During power-up and power-down sequences, the I/Os remain in tri-state until the power supply voltage is 
high enough to ensure reliable operation. In addition, leakage into I/O pins is controlled within specified limits. This 
allows for easy integration with the rest of the system. These capabilities make the LatticeECP2/M ideal for many 
multiple power supply and hot-swap applications. 

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 N/A 1.8 

HSTL15 Class I N/A 1.5 

SSTL3 Class I, II N/A 3.3 

SSTL2 Class I, II N/A 2.5 

SSTL18 Class I, II 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, II N/A 1.8 

Differential HSTL18, Class I, II N/A 1.8 

Differential HSTL15, Class I N/A 1.5 

LVDS N/A 2.5 

MLVDS1 N/A 2.5 

BLVDS1 N/A 2.5 

LVPECL1 N/A 3.3 

RSDS1 N/A 2.5 

LVCMOS33D1 4mA, 8mA, 12mA, 16mA, 20mA 3.3 

1. Emulated with external resistors. For more detail, please see information regarding additional technical documentation at 
the end of this data sheet. 
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Each Transmit and Receive channel has its independent power supplies. The Output and Input buffers of each 
channel also have their own independent power supplies. In addition, there are separate power supplies for PLL, 
terminating resistor per quad.

Figure 2-40. Simplified Channel Block Diagram for SERDES and PCS

PCS
As shown in Figure 2-40, the PCS receives the parallel digital data from the deserializer receivers and adjusts the 
polarity, detects, byte boundary, decodes (8b/10b) and provides Clock Tolerance Compensation (CTC) FIFO for 
changing the clock domain from receiver clock to the FPGA Clock.

For the transmit channel, the PCS block receives the parallel data from the FPGA core, encodes it with 8b/10b, 
adjusts the polarity and passes the 8/10 bit data to the transmit SERDES channel. 

The PCS also provides bypass modes that allow a direct 8-bit or 10-bit interface from the SERDES to the FPGA 
logic. The PCS interface to FPGA can also be programmed to run at 1/2 speed for a 16-bit or 20-bit interface to the 
FPGA logic. 

SCI (SERDES Client Interface) Bus
The SERDES Client Interface (SCI) is a soft IP interface that allow the SERDES/PCS Quad block to be controlled 
by registers as opposed to the configuration memory cells. It is a simple register configuration interface.

The Diamond design tools support all modes of the PCS. Most modes are dedicated to applications associated 
with a specific industry standard data protocol. Other more general purpose modes allow users to define their own 
operation. With Diamond, the user can define the mode for each quad in a design. 

Popular standards such as 10Gb Ethernet and x4 PCI-Express and 4x Serial RapidIO can be implemented using 
IP (provided by Lattice), a single quad (Four SERDES channels and PCS) and some additional logic from the core. 

For further information about SERDES, please see the list of additional technical documentation at the end of this 
data sheet.
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LatticeECP2 Initialization Supply Current1, 2, 3, 4

Over Recommended Operating Conditions

Symbol Parameter Device Typ.5, 6, 7 Units 

ICC Core Power Supply Current

ECP2-6 34 mA

ECP2-12 54 mA

ECP2-20 82 mA

ECP2-35 135 mA

ECP2-50 187 mA

ECP2-70 267 mA

ICCAUX Auxiliary Power Supply Current

ECP2-6 30 mA

ECP2-12 30 mA

ECP2-20 30 mA

ECP2-35 30 mA

ECP2-50 30 mA

ECP2-70 30 mA

ICCGPLL GPLL Power Supply Current (per GPLL) ECP2-35, -50, -70 Only 0.5 mA

ICCSPLL SPLL Power Supply Current (per SPLL) ECP2-35, -50, -70 Only 0.5 mA

ICCIO Bank Power Supply Current (per Bank) All Devices 3 mA

ICCJ VCCJ Power Supply Current All Devices 4 mA

1. Until DONE signal is active. 
2. For further information about supply current, please see the list 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. TJ = 25oC, power supplies at nominal voltage.
6. A specific configuration pattern is used that scales with the size of the device; consists of 75% PFU utilization, 50% EBR, and 25% I/O con-

figuration. 
7. Values shown in this column are the typical average DC current during configuration. Use the Power Calculator tool to find the peak startup 

current.
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LVCMOS25_4mA LVCMOS 2.5 4mA drive, slow slew rate 2.18 2.26 2.33 ns

LVCMOS25_8mA LVCMOS 2.5 8mA drive, slow slew rate 2.19 2.35 2.51 ns

LVCMOS25_12mA LVCMOS 2.5 12mA drive, slow slew rate 1.50 1.66 1.82 ns

LVCMOS25_16mA LVCMOS 2.5 16mA drive, slow slew rate 1.60 1.59 1.58 ns

LVCMOS25_20mA LVCMOS 2.5 20mA drive, slow slew rate 1.43 1.39 1.34 ns

LVCMOS18_4mA LVCMOS 1.8 4mA drive, slow slew rate 2.22 2.27 2.32 ns

LVCMOS18_8mA LVCMOS 1.8 8mA drive, slow slew rate 1.93 2.08 2.23 ns

LVCMOS18_12mA LVCMOS 1.8 12mA drive, slow slew rate 1.43 1.51 1.58 ns

LVCMOS18_16mA LVCMOS 1.8 16mA drive, slow slew rate 1.47 1.46 1.45 ns

LVCMOS15_4mA LVCMOS 1.5 4mA drive, slow slew rate 2.32 2.38 2.43 ns

LVCMOS15_8mA LVCMOS 1.5 8mA drive, slow slew rate 1.84 1.98 2.12 ns

LVCMOS12_2mA LVCMOS 1.2 2mA drive, slow slew rate 2.52 2.63 2.74 ns

LVCMOS12_6mA LVCMOS 1.2 6mA drive, slow slew rate 1.69 1.83 1.96 ns

PCI33 PCI33 0.04 0.04 0.04 ns

1. Timing Adders are characterized but not tested on every device.
2. LVCMOS timing measured with the load specified in Switching Test Condition table.
3. All other standards tested according to the appropriate specifications. 
4. These timing adders are measured with the recommended resistor values.
Timing v.A 0.11

LatticeECP2/M Family Timing Adders1, 2, 3 (Continued)
Over Recommended Operating Conditions

Buffer Type Description -7 -6 -5 Units
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Table 3-9. Channel Output Jitter - x20 Mode

Table 3-10. SERDES/PCS Latency Breakdown (Parallel Clock Cycle)

Description Frequency Min. Typ. Max. Units

Deterministic 3.125 Gbps — 0.08 0.12 UI, p-p

Random 3.125 Gbps — 0.27 0.51 UI, p-p

Total 3.125 Gbps — 0.35 0.59 UI, p-p

Deterministic 2.5 Gbps — 0.09 0.19 UI, p-p

Random 2.5 Gbps — 0.23 0.34 UI, p-p

Total 2.5 Gbps — 0.29 0.45 UI, p-p

Deterministic 1.25 Gbps — 0.05 0.11 UI, p-p

Random 1.25 Gbps — 0.16 0.22 UI, p-p

Total 1.25 Gbps — 0.20 0.28 UI, p-p

Note: Values are measured with PRBS 27-1, all channels operating, FPGA Logic active, I/Os around SERDES pins quiet, reference clock at 
x20 mode.

Item Description Min. Average Max. Fixed Bypass Units

Transmit Data Latency

T1 FPGA Bridge Transmit2 1 3 5 1 word clk

T2 8b10b Encoder — — — 2 1 word clk

T3 SERDES Bridge Transmit — — — 2 1 word clk

T43
Serializer: 8-bit mode — — — 15 + 1 — UI + ps

Serializer: 10-bit mode — — — 18 + 1 — UI + ps

Receive Data Latency

R13
Deserializer: 8-bit mode — — — 10 + 2 — UI + ps

Deserializer: 10-bit mode — — — 12 + 2 — UI + ps

R2 SERDES Bridge Receive — — — 2 1 word clk

R3 Word Alignment 3.1 — 4 — 0 word clk

R4 8b10b Decoder — — — 1 1 word clk

R5 Clock Tolerance Compensation 7 15 23 1 word clk

R6 FPGA Bridge Receive2 1 3 5 1 word clk

1. PCS internal parallel clock. This clock rate is the same as rxfullclk.
2. FPGA Bridge latency varies by the upsample/downsample FIFO read/write. The numbers given are for the 8b10b interface. The 

depth of the downsample/upsample FIFO is 4. The earliest read can be done after the write clock cycle (one clock) in downsample 
FIFO. The latest read will be done after the FIFO is full (4 + 1 = 5). For the 16b20b interface, the numbers are doubled: min. = 2, max. 
= 10. This latency depends on the internal FIFO flag operation.

3. 1 = -245ps, 2 = 700ps
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D5 PT2B 0 VREF2_0 C PT2B 0 VREF2_0 C

E5 PT2A 0 VREF1_0 T PT2A 0 VREF1_0 T

G7 VCC -   VCC -   

G9 VCC -   VCC -   

H7 VCC -   VCC -   

J10 VCC -   VCC -   

K10 VCC -   VCC -   

K8 VCC -   VCC -   

G8 VCCAUX -   VCCAUX -   

H10 VCCAUX -   VCCAUX -   

J7 VCCAUX -   VCCAUX -   

K9 VCCAUX -   VCCAUX -   

C5 VCCIO0 0   VCCIO0 0   

E7 VCCIO0 0   VCCIO0 0   

C12 VCCIO1 1   VCCIO1 1   

E10 VCCIO1 1   VCCIO1 1   

E14 VCCIO2 2   VCCIO2 2   

G12 VCCIO2 2   VCCIO2 2   

K12 VCCIO3 3   VCCIO3 3   

M14 VCCIO3 3   VCCIO3 3   

M10 VCCIO4 4   VCCIO4 4   

P12 VCCIO4 4   VCCIO4 4   

M7 VCCIO5 5   VCCIO5 5   

P5 VCCIO5 5   VCCIO5 5   

K5 VCCIO6 6   VCCIO6 6   

M3 VCCIO6 6   VCCIO6 6   

E3 VCCIO7 7   VCCIO7 7   

G5 VCCIO7 7   VCCIO7 7   

T15 VCCIO8 8   VCCIO8 8   

A1 GND -   GND -   

A16 GND -   GND -   

B12 GND -   GND -   

B5 GND -   GND -   

C8 GND -   GND -   

E15 GND -   GND -   

E2 GND -   GND -   

H14 GND -   GND -   

H8 GND -   GND -   

H9 GND -   GND -   

J3 GND -   GND -   

J8 GND -   GND -   

J9 GND -   GND -   

M15 GND -   GND -   

M2 GND -   GND -   

P9 GND -   GND -   

LFE2-6E/SE and LFE2-12E/SE Logic Signal Connections: 256 fpBGA (Cont.)
LFE2-6E/SE LFE2-12E/SE

Ball 
Number

Ball/Pad 
Function Bank Dual Function Differential

Ball/Pad 
Function Bank Dual Function Differential
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J22 PR29B 3 RDQ31 C (LVDS)* PR48B 3 RDQ50 C (LVDS)*

H22 PR29A 3 RDQ31 T (LVDS)* PR48A 3 RDQ50 T (LVDS)*

VCCIO VCCIO3 3   VCCIO 3   

M20 PR28B 3 VREF2_3/RDQ31 C PR47B 3 VREF2_3/RDQ50 C

L21 PR28A 3 VREF1_3/RDQ31 T PR47A 3 VREF1_3/RDQ50 T

K21 PR27B 3 PCLKC3_0/RDQ31 C (LVDS)* PR46B 3 PCLKC3_0/RDQ50 C (LVDS)*

J21 PR27A 3 PCLKT3_0/RDQ31 T (LVDS)* PR46A 3 PCLKT3_0/RDQ50 T (LVDS)*

M18 PR25B 2 PCLKC2_0/RDQ22 C PR44B 2 PCLKC2_0/RDQ41 C

L17 PR25A 2 PCLKT2_0/RDQ22 T PR44A 2 PCLKT2_0/RDQ41 T

GNDIO GNDIO2 -   GNDIO2 -   

L19 PR24B 2 RDQ22 C (LVDS)* PR43B 2 RDQ41 C (LVDS)*

L20 PR24A 2 RDQ22 T (LVDS)* PR43A 2 RDQ41 T (LVDS)*

L18 PR23B 2 RDQ22 C PR42B 2 RDQ41 C

K17 PR23A 2 RDQ22 T PR42A 2 RDQ41 T

VCCIO VCCIO2 2   VCCIO 2   

K18 PR22B 2 RDQ22 C (LVDS)* PR41B 2 RDQ41 C (LVDS)*

K19 PR22A 2 RDQS22 T (LVDS)* PR41A 2 RDQS41 T (LVDS)*

G22 PR21B 2 RDQ22 C PR40B 2 RDQ41 C

GNDIO GNDIO2 -   GNDIO2 -   

F22 PR21A 2 RDQ22 T PR40A 2 RDQ41 T

J17 PR20B 2 RDQ22 C (LVDS)* PR39B 2 RDQ41 C (LVDS)*

J18 PR20A 2 RDQ22 T (LVDS)* PR39A 2 RDQ41 T (LVDS)*

K20 PR19B 2 RDQ22 C PR38B 2 RDQ41 C

VCCIO VCCIO2 2   VCCIO 2   

J19 PR19A 2 RDQ22 T PR38A 2 RDQ41 T

H21 PR18B 2 RDQ22 C (LVDS)* PR37B 2 RDQ41 C (LVDS)*

G21 PR18A 2 RDQ22 T (LVDS)* PR37A 2 RDQ41 T (LVDS)*

- - -   GNDIO2 -   

- - -   VCCIO 2   

H17 NC -   PR26B 2 RUM0_SPLLC_FB_A/RDQ24 C

H16 NC -   PR26A 2 RUM0_SPLLT_FB_A/RDQ24 T

H20 NC -   PR25B 2 RUM0_SPLLC_IN_A/RDQ24 C

H18 NC -   PR25A 2 RUM0_SPLLT_IN_A/RDQ24 T

- - -   GNDIO2 -   

- - -   VCCIO 2   

F21 PR17B 2 RDQ14 C PR19B 2 RDQ16 C

GNDIO GNDIO2 -   GNDIO2 -   

E22 PR17A 2 RDQ14 T PR19A 2 RDQ16 T

D22 PR16B 2 RDQ14 C (LVDS)* PR18B 2 RDQ16 C (LVDS)*

E21 PR16A 2 RDQ14 T (LVDS)* PR18A 2 RDQ16 T (LVDS)*

G20 PR15B 2 RDQ14 C PR17B 2 RDQ16 C

VCCIO VCCIO2 2   VCCIO 2   

F20 PR15A 2 RDQ14 T PR17A 2 RDQ16 T

H19 PR14B 2 RDQ14 C (LVDS)* PR16B 2 RDQ16 C (LVDS)*

G19 PR14A 2 RDQS14 T (LVDS)* PR16A 2 RDQS16 T (LVDS)*

GNDIO GNDIO2 -   GNDIO2 -   

LFE2-35E/SE and LFE2-50E/SE Logic Signal Connections: 484 fpBGA 
(Cont.)

LFE2-35E/SE LFE2-50E/SE

Ball 
Number

Ball/Pad 
Function Bank Dual Function Differential

Ball/Pad 
Function Bank Dual Function Differential
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U24 PR63B 3 RLM0_GPLLC_IN_A**/RDQ67 C (LVDS)* PR76B 3 RLM0_GPLLC_IN_A**/RDQ80 C (LVDS)*

U25 PR63A 3 RLM0_GPLLT_IN_A**/RDQ67 T (LVDS)* PR76A 3 RLM0_GPLLT_IN_A**/RDQ80 T (LVDS)*

R20 RLM0_PLLCAP 3   RLM0_PLLCAP 3   

P18 VCCPLL 3   VCCPLL -   

T19 PR61B 3 RLM0_GDLLC_FB_A/RDQ58 C PR74B 3 RLM0_GDLLC_FB_A/RDQ71 C

U20 PR61A 3 RLM0_GDLLT_FB_A/RDQ58 T PR74A 3 RLM0_GDLLT_FB_A/RDQ71 T

GND GNDIO3 -   GNDIO3 -   

T25 PR60B 3 RLM0_GDLLC_IN_A**/RDQ58 C (LVDS)* PR73B 3 RLM0_GDLLC_IN_A**/RDQ71 C (LVDS)*

T26 PR60A 3 RLM0_GDLLT_IN_A**/RDQ58 T (LVDS)* PR73A 3 RLM0_GDLLT_IN_A**/RDQ71 T (LVDS)*

T20 PR59B 3 RDQ58 C PR72B 3 RDQ71 C

T22 PR59A 3 RDQ58 T PR72A 3 RDQ71 T

VCCIO VCCIO3 3   VCCIO3 3   

R26 PR58B 3 RDQ58 C (LVDS)* PR71B 3 RDQ71 C (LVDS)*

R25 PR58A 3 RDQS58 T (LVDS)* PR71A 3 RDQS71 T (LVDS)*

R22 PR57B 3 RDQ58 C PR70B 3 RDQ71 C

GND GNDIO3 -   GNDIO3 -   

T21 PR57A 3 RDQ58 T PR70A 3 RDQ71 T

P26 PR56B 3 RDQ58 C (LVDS)* PR69B 3 RDQ71 C (LVDS)*

P25 PR56A 3 RDQ58 T (LVDS)* PR69A 3 RDQ71 T (LVDS)*

R24 PR55B 3 RDQ58 C PR68B 3 RDQ71 C

VCCIO VCCIO3 3   VCCIO3 3   

R23 PR55A 3 RDQ58 T PR68A 3 RDQ71 T

P20 PR54B 3 RDQ58 C (LVDS)* PR67B 3 RDQ71 C (LVDS)*

R19 PR54A 3 RDQ58 T (LVDS)* PR67A 3 RDQ71 T (LVDS)*

P21 PR53B 3 RDQ50 C PR66B 3 RDQ63 C

GND GNDIO3 -   GNDIO3 -   

P19 PR53A 3 RDQ50 T PR66A 3 RDQ63 T

P23 PR52B 3 RDQ50 C (LVDS)* PR65B 3 RDQ63 C (LVDS)*

P22 PR52A 3 RDQ50 T (LVDS)* PR65A 3 RDQ63 T (LVDS)*

N22 PR51B 3 RDQ50 C PR64B 3 RDQ63 C

VCCIO VCCIO3 3   VCCIO3 3   

R21 PR51A 3 RDQ50 T PR64A 3 RDQ63 T

N26 PR50B 3 RDQ50 C (LVDS)* PR63B 3 RDQ63 C (LVDS)*

N25 PR50A 3 RDQS50 T (LVDS)* PR63A 3 RDQS63 T (LVDS)*

GND GNDIO3 -   GNDIO3 -   

N19 PR49B 3 RDQ50 C PR62B 3 RDQ63 C

N20 PR49A 3 RDQ50 T PR62A 3 RDQ63 T

M26 PR48B 3 RDQ50 C (LVDS)* PR61B 3 RDQ63 C (LVDS)*

M25 PR48A 3 RDQ50 T (LVDS)* PR61A 3 RDQ63 T (LVDS)*

VCCIO VCCIO3 3   VCCIO3 3   

N18 PR47B 3 VREF2_3/RDQ50 C PR60B 3 VREF2_3/RDQ63 C

N21 PR47A 3 VREF1_3/RDQ50 T PR60A 3 VREF1_3/RDQ63 T

L26 PR46B 3 PCLKC3_0/RDQ50 C (LVDS)* PR59B 3 PCLKC3_0/RDQ63 C (LVDS)*

L25 PR46A 3 PCLKT3_0/RDQ50 T (LVDS)* PR59A 3 PCLKT3_0/RDQ63 T (LVDS)*

N24 PR44B 2 PCLKC2_0/RDQ41 C PR57B 2 PCLKC2_0/RDQ54 C

M23 PR44A 2 PCLKT2_0/RDQ41 T PR57A 2 PCLKT2_0/RDQ54 T

LFE2-50E/SE and LFE2-70E/SE Logic Signal Connections: 672 fpBGA 
(Cont.)

LFE2-50E/SE LFE2-70E/SE

Ball 
Number

Ball/Pad 
Function Bank Dual Function Differential

Ball/Pad 
Function Bank Dual Function Differential
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GND GNDIO1 -   GNDIO1 -   

C15 PT54B 1  C PT63B 1  C

A15 PT54A 1  T PT63A 1  T

A13 PT53B 1  C PT62B 1  C

B13 PT53A 1  T PT62A 1  T

VCCIO VCCIO1 1   VCCIO1 1   

H17 PT52B 1  C PT61B 1  C

H15 PT52A 1  T PT61A 1  T

D13 PT51B 1  C PT60B 1  C

C14 PT51A 1  T PT60A 1  T

GND GNDIO1 -   GNDIO1 -   

G14 PT50B 1  C PT59B 1  C

E14 PT50A 1  T PT59A 1  T

A12 PT49B 1  C PT58B 1  C

B12 PT49A 1  T PT58A 1  T

VCCIO VCCIO1 1   VCCIO1 1   

F14 PT48B 1 PCLKC1_0 C PT57B 1 PCLKC1_0 C

D14 PT48A 1 PCLKT1_0 T PT57A 1 PCLKT1_0 T

H16 XRES 1   XRES 1   

H14 PT46B 0 PCLKC0_0 C PT55B 0 PCLKC0_0 C

GND GNDIO0 -   GNDIO0 -   

H13 PT46A 0 PCLKT0_0 T PT55A 0 PCLKT0_0 T

A11 PT45B 0  C PT54B 0  C

B11 PT45A 0  T PT54A 0  T

C13 PT44B 0  C PT53B 0  C

VCCIO VCCIO0 0   VCCIO0 0   

E13 PT44A 0  T PT53A 0  T

D12 PT43B 0  C PT52B 0  C

F13 PT43A 0  T PT52A 0  T

A10 PT42B 0  C PT51B 0  C

B10 PT42A 0  T PT51A 0  T

C12 PT41B 0  C PT50B 0  C

GND GNDIO0 -   GNDIO0 -   

C10 PT41A 0  T PT50A 0  T

G13 PT40B 0  C PT49B 0  C

VCCIO VCCIO0 0   VCCIO0 0   

H12 PT40A 0  T PT49A 0  T

A9 PT39B 0  C PT48B 0  C

B9 PT39A 0  T PT48A 0  T

E12 PT38B 0  C PT47B 0  C

G12 PT38A 0  T PT47A 0  T

A8 PT37B 0  C PT46B 0  C

B8 PT37A 0  T PT46A 0  T

GND GNDIO0 -   GNDIO0 -   

E11 PT36B 0  C PT45B 0  C

C9 PT36A 0  T PT45A 0  T

LFE2-50E/SE and LFE2-70E/SE Logic Signal Connections: 672 fpBGA 
(Cont.)

LFE2-50E/SE LFE2-70E/SE

Ball 
Number

Ball/Pad 
Function Bank Dual Function Differential

Ball/Pad 
Function Bank Dual Function Differential
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LFE2-70E/SE Logic Signal Connections: 900 fpBGA 
LFE2-70E/SE

Ball Number Ball/Pad Function Bank Dual Function Differential

VCCIO VCCIO7 7   

F4 PL2A 7 VREF2_7 T (LVDS)*

F3 PL2B 7 VREF1_7 C (LVDS)*

H4 PL3A 7  T

G5 PL3B 7  C

GND GNDIO7 -   

D2 PL4A 7  T (LVDS)*

D1 PL4B 7  C (LVDS)*

E2 PL5A 7  T

VCCIO VCCIO7 7   

E1 PL5B 7  C

GND GNDIO7 -   

VCCIO VCCIO7 7   

F1 PL14A 7 LUM1_SPLLT_IN_A/LDQ12 T (LVDS)*

F2 PL14B 7 LUM1_SPLLC_IN_A/LDQ12 C (LVDS)*

G1 PL15A 7 LUM1_SPLLT_FB_A/LDQ12 T

G2 PL15B 7 LUM1_SPLLC_FB_A/LDQ12 C

GND GNDIO7 -   

H8 PL18A 7 LDQ21 T

H6 PL18B 7 LDQ21 C

VCCIO VCCIO7 7   

G4 PL19A 7 LDQ21 T (LVDS)*

G3 PL19B 7 LDQ21 C (LVDS)*

H7 PL20A 7 LDQ21 T

H5 PL20B 7 LDQ21 C

GND GNDIO7 -   

H2 PL21A 7 LDQS21 T (LVDS)*

H1 PL21B 7 LDQ21 C (LVDS)*

J6 PL22A 7 LDQ21 T

VCCIO VCCIO7 7   

J8 PL22B 7 LDQ21 C

J2 PL23A 7 LDQ21 T (LVDS)*

J1 PL23B 7 LDQ21 C (LVDS)*

J5 PL24A 7 LDQ21 T

GND GNDIO7 -   

J7 PL24B 7 LDQ21 C

J4 PL25A 7 LDQ29 T (LVDS)*

J3 PL25B 7 LDQ29 C (LVDS)*

K6 PL26A 7 LDQ29 T

K8 PL26B 7 LDQ29 C

VCCIO VCCIO7 7   

K2 PL27A 7 LDQ29 T (LVDS)*



4-117

Pinout Information
LatticeECP2/M Family Data Sheet

AD18 PB66A 4 BDQ69 T

AF18 PB66B 4 BDQ69 C

AC18 PB67A 4 BDQ69 T

AE18 PB67B 4 BDQ69 C

VCCIO VCCIO4 4   

AG19 PB68A 4 BDQ69 T

AH19 PB68B 4 BDQ69 C

GND GNDIO4 -   

AE19 PB69A 4 BDQS69 T

AF19 PB69B 4 BDQ69 C

AC19 PB70A 4 BDQ69 T

AD19 PB70B 4 BDQ69 C

AJ19 PB71A 4 BDQ69 T

AK19 PB71B 4 BDQ69 C

VCCIO VCCIO4 4   

AF20 PB72A 4 BDQ69 T

AH20 PB72B 4 BDQ69 C

AE20 PB73A 4 BDQ69 T

AG20 PB73B 4 BDQ69 C

GND GNDIO4 -   

AD20 PB74A 4 BDQ78 T

AC20 PB74B 4 BDQ78 C

AH21 PB75A 4 BDQ78 T

AF21 PB75B 4 BDQ78 C

AJ20 PB76A 4 BDQ78 T

VCCIO VCCIO4 4   

AK20 PB76B 4 BDQ78 C

AG21 PB77A 4 BDQ78 T

AE21 PB77B 4 BDQ78 C

AD21 PB78A 4 BDQS78 T

GND GNDIO4 -   

AC21 PB78B 4 BDQ78 C

AD22 PB79A 4 BDQ78 T

AB21 PB79B 4 BDQ78 C

AJ21 PB80A 4 BDQ78 T

VCCIO VCCIO4 4   

AK21 PB80B 4 BDQ78 C

GND GNDIO4 -   

VCCIO VCCIO4 4   

AJ25 PB87A 4 BDQS87*** T

AK24 PB87B 4 BDQ87 C

AJ24 PB88A 4 BDQ87 T

AK25 PB88B 4 BDQ87 C

LFE2-70E/SE Logic Signal Connections: 900 fpBGA (Cont.)
LFE2-70E/SE

Ball Number Ball/Pad Function Bank Dual Function Differential
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K28 PR25A 2 RDQ29 T (LVDS)*

J24 PR24B 2 RDQ21 C

J26 PR24A 2 RDQ21 T

GND GNDIO2 -   

K29 PR23B 2 RDQ21 C (LVDS)*

K30 PR23A 2 RDQ21 T (LVDS)*

J23 PR22B 2 RDQ21 C

J25 PR22A 2 RDQ21 T

VCCIO VCCIO2 99   

J27 PR21B 2 RDQ21 C (LVDS)*

J28 PR21A 2 RDQS21 T (LVDS)*

H26 PR20B 2 RDQ21 C

GND GNDIO2 -   

H24 PR20A 2 RDQ21 T

J29 PR19B 2 RDQ21 C (LVDS)*

J30 PR19A 2 RDQ21 T (LVDS)*

H25 PR18B 2 RDQ21 C

VCCIO VCCIO2 2   

H23 PR18A 2 RDQ21 T

G27 PR15B 2 RUM1_SPLLC_FB_A/RDQ12 C

GND GNDIO2 -   

H27 PR15A 2 RUM1_SPLLT_FB_A/RDQ12 T

G29 PR14B 2 RUM1_SPLLC_IN_A/RDQ12 C (LVDS)*

G28 PR14A 2 RUM1_SPLLT_IN_A/RDQ12 T (LVDS)*

VCCIO VCCIO2 2   

GND GNDIO2 -   

G26 PR6B 2  C (LVDS)*

G25 PR6A 2  T (LVDS)*

G30 PR5B 2  C

F30 PR5A 2  T

VCCIO VCCIO2 2   

F26 PR4B 2  C (LVDS)*

F27 PR4A 2  T (LVDS)*

F29 PR3B 2  C

GND GNDIO2 -   

F28 PR3A 2  T

H29 PR2B 2 VREF2_2 C (LVDS)*

H30 PR2A 2 VREF1_2 T (LVDS)*

VCCIO VCCIO2 2   

B26 PT100B 1 VREF2_1 C

A26 PT100A 1 VREF1_1 T

GND GNDIO1 -   

C25 PT99B 1  C

LFE2-70E/SE Logic Signal Connections: 900 fpBGA (Cont.)
LFE2-70E/SE

Ball Number Ball/Pad Function Bank Dual Function Differential
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AA6 NC -   PL79B 6 LDQ82 C

AB4 NC -   PL80A 6 LDQ82 T (LVDS)*

- - -   VCCIO6 6   

AB5 NC -   PL80B 6 LDQ82 C (LVDS)*

AA8 NC -   PL81A 6 LDQ82 T

AA9 NC -   PL81B 6 LDQ82 C

AC1 PL62A 6 LLM0_GPLLT_IN_A** T (LVDS)* PL82A 6 LLM0_GPLLT_IN_A**/LDQS82 T (LVDS)*

GNDIO GNDIO6 -   GNDIO6 -   

AC2 PL62B 6 LLM0_GPLLC_IN_A** C (LVDS)* PL82B 6 LLM0_GPLLC_IN_A**/LDQ82 C (LVDS)*

AC4 PL63A 6 LLM0_GPLLT_FB_A T PL83A 6 LLM0_GPLLT_FB_A/LDQ82 T

AC3 PL63B 6 LLM0_GPLLC_FB_A C PL83B 6 LLM0_GPLLC_FB_A/LDQ82 C

VCCIO VCCIO6 6   VCCIO6 6   

AC7 PL64A 6 LLM0_GDLLT_IN_A** T (LVDS)* PL84A 6 LLM0_GDLLT_IN_A**/LDQ82 T (LVDS)*

AC6 PL64B 6 LLM0_GDLLC_IN_A** C (LVDS)* PL84B 6 LLM0_GDLLC_IN_A**/LDQ82 C (LVDS)*

AC5 PL65A 6 LLM0_GDLLT_FB_A T PL85A 6 LLM0_GDLLT_FB_A/LDQ82 T

AD3 PL65B 6 LLM0_GDLLC_FB_A C PL85B 6 LLM0_GDLLC_FB_A/LDQ82 C

GNDIO GNDIO6 -   GNDIO6 -   

AB8 LLM0_PLLCAP 6   LLM0_PLLCAP 6   

AD2 PL67A 6 LDQ71 T (LVDS)* PL87A 6  T

AD1 PL67B 6 LDQ71 C (LVDS)* PL87B 6  C

AE2 TCK -   TCK -   

AE1 TDI -   TDI -   

AF2 TMS -   TMS -   

AF1 TDO -   TDO -   

AG1 VCCJ -   VCCJ -   

AH1 VCC -   LLC_SQ_VCCRX3 14   

AK2 PB11A 5 BDQ15 T LLC_SQ_HDINP3 14  T

AJ1 NC -   LLC_SQ_VCCIB3 14   

AJ2 PB11B 5 BDQ15 C LLC_SQ_HDINN3 14  C

AH4 VCC -   LLC_SQ_VCCTX3 14   

AK5 PB13A 5 BDQ15 T LLC_SQ_HDOUTP3 14  T

AK4 NC -   LLC_SQ_VCCOB3 14   

AJ5 PB13B 5 BDQ15 C LLC_SQ_HDOUTN3 14  C

AH5 VCC -   LLC_SQ_VCCTX2 14   

AJ6 PB14B 5 BDQ15 C LLC_SQ_HDOUTN2 14  C

AH6 NC -   LLC_SQ_VCCOB2 14   

AK6 PB14A 5 BDQ15 T LLC_SQ_HDOUTP2 14  T

AH2 VCC -   LLC_SQ_VCCRX2 14   

AJ3 PB12B 5 BDQ15 C LLC_SQ_HDINN2 14  C

AH3 NC -   LLC_SQ_VCCIB2 14   

AK3 PB12A 5 BDQ15 T LLC_SQ_HDINP2 14  T

AH7 VCC -   LLC_SQ_VCCP 14   

AG7 PB15A 5 BDQS15 T LLC_SQ_REFCLKP 14  T

AF7 PB15B 5 BDQ15 C LLC_SQ_REFCLKN 14  C

AJ7 VCCAUX -   LLC_SQ_VCCAUX33 14   

AK11 PB18A 5 BDQ15 T LLC_SQ_HDINP1 14  T

AH11 NC -   LLC_SQ_VCCIB1 14   

AJ11 PB18B 5 BDQ15 C LLC_SQ_HDINN1 14  C

LFE2M50E/SE and LFE2M70E/SE Logic Signal Connections: 900 fpBGA 
(Cont.)

LFE2M50E/SE LFE2M70E/SE

Ball 
Number

Ball/Pad 
Function Bank Dual Function Differential

Ball/Pad 
Function Bank Dual Function Differential
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E4 NC -   NC -   

E9 NC -   NC -   

F10 NC -   NC -   

F25 NC -   NC -   

F26 NC -   NC -   

F27 NC -   NC -   

F28 NC -   NC -   

F29 NC -   NC -   

F30 NC -   NC -   

F31 NC -   NC -   

F32 NC -   NC -   

F33 NC -   NC -   

F34 NC -   NC -   

F5 NC -   NC -   

F6 NC -   NC -   

F7 NC -   NC -   

F8 NC -   NC -   

F9 NC -   NC -   

G10 NC -   NC -   

G11 NC -   NC -   

G24 NC -   NC -   

G25 NC -   NC -   

G26 NC -   NC -   

G27 NC -   NC -   

G28 NC -   NC -   

G29 NC -   NC -   

G30 NC -   NC -   

G33 NC -   NC -   

G34 NC -   NC -   

G7 NC -   NC -   

G8 NC -   NC -   

G9 NC -   NC -   

H10 NC -   NC -   

H11 NC -   NC -   

H24 NC -   NC -   

H25 NC -   NC -   

H26 NC -   NC -   

H27 NC -   NC -   

H28 NC -   NC -   

H29 NC -   NC -   

H8 NC -   NC -   

H9 NC -   NC -   

J10 NC -   NC -   

J11 NC -   NC -   

J24 NC -   NC -   

J25 NC -   NC -   

J26 NC -   NC -   

J9 NC -   NC -   

K10 NC -   NC -   

LFE2M70E/SE and LFE2M100E/SE Logic Signal Connections: 1152 fpBGA 
(Cont.)

LFE2M70E/SE LFE2M100E/SE

Ball 
Number

Ball/Pad 
Function Bank Dual Function Differential

Ball/Pad 
Function Bank Dual Function Differential
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LatticeECP2 Part Number Description

Ordering Information
Note:þLatticeECP2 devices are dual marked. For example, the commercial speed grade LFE2-50E-7F672C is also 
marked with industrial grade -6I (LFE2-50E-6F672I). The commercial grade is one speed grade faster than the 
associated dual mark industrial grade. The slowest commercial speed grade does not have industrial markings. 
The markings appear as follows:

LFE2 – XX XE – X  XXXXXX  X

Grade
    C = Commercial
    I = Industrial    

Logic Capacity
      6 = 6K LUTs
     12 = 12K LUTs
     20 = 20K LUTs
     35 = 35K LUTs
     50 = 50K LUTs
     70 = 70K LUTs
     

Supply Voltage
   E = 1.2V

Encryption
   S = Security Series (Encryption Feature)
   Blank = Standard Series (No Encryption)

Speed
    5 = Slowest
    6 
    7 = Fastest 

Package
    T144 = 144-pin TQFP
    Q208 = 208-pin PQFP
    F256 = 256-ball fpBGA
    F484 = 484-ball fpBGA
    F672 = 672-ball fpBGA
    F900 = 900-ball fpBGA

    TN144 = 144-pin Lead-Free TQFP
    QN208 = 208-pin Lead-Free PQFP
    FN256 = 256-ball Lead-Free fpBGA
    FN484 = 484-ball Lead-Free fpBGA
    FN672 = 672-ball Lead-Free fpBGA
    FN900 = 900-ball Lead-Free fpBGA

Device Family
    ECP2 (LatticeECP2 FPGA)
 

LFE2-50E
7F672C-6I

Datecode

LFE2-50SE
7F672C-6I

Datecode

LatticeECP2/M Family Data Sheet
Ordering Information
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LatticeECP2M Part Number Description

Ordering Information
Note:þLatticeECP2M devices are dual marked. For example, the commercial speed grade LFE2M50E-7F672C is 
also marked with industrial grade -6I (LFE2M50E-6F672I). The commercial grade is one speed grade faster than 
the associated dual mark industrial grade. The slowest commercial grade does not have industrial markings. The 
markings appear as follows:

LFE2M  XXX  XE – X  XXXXXX  X

Grade
    C = Commercial
    I = Industrial  

Logic Capacity
    20 = 20K LUTs
    35 = 35K LUTs
    50 = 50K LUTs
    70 = 70K LUTs
    100 = 100K LUTs

    

Supply Voltage
   E = 1.2V

Speed
    5 = Slowest
    6 
    7 = Fastest 

Package
    F256 = 256-ball fpBGA
    F484 = 484-ball fpBGA
    F672 = 672-ball fpBGA
    F900 = 900-ball fpBGA
    F1152 = 1152-ball fpBGA

    FN256 = 256-ball Lead-free fpBGA
    FN484 = 484-ball Lead-free fpBGA
    FN672 = 672-ball Lead-free fpBGA
    FN900 = 900-ball Lead-free fpBGA
    FN1152 = 1152-ball Lead-free fpBGA

Device Family
   ECP2M (LatticeECP2 FPGA + SERDES)

Encryption
   S = Security Series (Encryption Feature)
   Blank = Standard Series (No Encryption)

LFE2M35E
7F672C-6I

Datecode

LFE2M35SE
7F672C-6I

Datecode
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LatticeECP2M S-Series Devices, Lead-Free Packaging
Commercial

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

LFE2M20SE-5FN484C 304 1.2V -5 Lead-Free fpBGA 484 Com 20

LFE2M20SE-6FN484C 304 1.2V -6 Lead-Free fpBGA 484 Com 20

LFE2M20SE-7FN484C 304 1.2V -7 Lead-Free fpBGA 484 Com 20

LFE2M20SE-5FN256C 140 1.2V -5 Lead-Free fpBGA 256 Com 20

LFE2M20SE-6FN256C 140 1.2V -6 Lead-Free fpBGA 256 Com 20

LFE2M20SE-7FN256C 140 1.2V -7 Lead-Free fpBGA 256 Com 20

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

LFE2M35SE-5FN672C 410 1.2V -5 Lead-Free fpBGA 672 Com 35

LFE2M35SE-6FN672C 410 1.2V -6 Lead-Free fpBGA 672 Com 35

LFE2M35SE-7FN672C 410 1.2V -7 Lead-Free fpBGA 672 Com 35

LFE2M35SE-5FN484C 303 1.2V -5 Lead-Free fpBGA 484 Com 35

LFE2M35SE-6FN484C 303 1.2V -6 Lead-Free fpBGA 484 Com 35

LFE2M35SE-7FN484C 303 1.2V -7 Lead-Free fpBGA 484 Com 35

LFE2M35SE-5FN256C 140 1.2V -5 Lead-Free fpBGA 256 Com 35

LFE2M35SE-6FN256C 140 1.2V -6 Lead-Free fpBGA 256 Com 35

LFE2M35SE-7FN256C 140 1.2V -7 Lead-Free fpBGA 256 Com 35

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

LFE2M50SE-5FN900C 410 1.2V -5 Lead-Free fpBGA 900 Com 50

LFE2M50SE-6FN900C 410 1.2V -6 Lead-Free fpBGA 900 Com 50

LFE2M50SE-7FN900C 410 1.2V -7 Lead-Free fpBGA 900 Com 50

LFE2M50SE-5FN672C 372 1.2V -5 Lead-Free fpBGA 672 Com 50

LFE2M50SE-6FN672C 372 1.2V -6 Lead-Free fpBGA 672 Com 50

LFE2M50SE-7FN672C 372 1.2V -7 Lead-Free fpBGA 672 Com 50

LFE2M50SE-5FN484C 270 1.2V -5 Lead-Free fpBGA 484 Com 50

LFE2M50SE-6FN484C 270 1.2V -6 Lead-Free fpBGA 484 Com 50

LFE2M50SE-7FN484C 270 1.2V -7 Lead-Free fpBGA 484 Com 50

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

LFE2M70SE-5FN1152C 436 1.2V -5 Lead-Free fpBGA 1152 Com 70

LFE2M70SE-6FN1152C 436 1.2V -6 Lead-Free fpBGA 1152 Com 70

LFE2M70SE-7FN1152C 436 1.2V -7 Lead-Free fpBGA 1152 Com 70

LFE2M70SE-5FN900C 416 1.2V -5 Lead-Free fpBGA 900 Com 70

LFE2M70SE-6FN900C 416 416 -6 Lead-Free fpBGA 900 Com 70

LFE2M70SE-7FN900C 416 416 -7 Lead-Free fpBGA 900 Com 70


