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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 4250

Number of Logic Elements/Cells 34000

Total RAM Bits 2151424

Number of I/O 410

Number of Gates -

Voltage - Supply 1.14V ~ 1.26V

Mounting Type Surface Mount

Operating Temperature 0°C ~ 85°C (TJ)

Package / Case 672-BBGA

Supplier Device Package 672-FPBGA (27x27)

Purchase URL https://www.e-xfl.com/product-detail/lattice-semiconductor/lfe2m35se-5f672c

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

https://www.e-xfl.com/product/pdf/lfe2m35se-5f672c-4492006
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Figure 2-10. Primary Clock Sources for ECP2-50
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• MULT (Multiply) 

• MAC (Multiply, Accumulate) 

• MULTADDSUB (Multiply, Addition/Subtraction) 

• MULTADDSUBSUM (Multiply, Addition/Subtraction, Accumulate) 

The number of elements available on each block depends in 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 2-7 shows the capabilities of the block. 

Table 2-7. Maximum Number of Elements in a Block 

Some options are available in four elements. The input register in all the elements can be directly loaded or can be 
loaded as a shift register from previous operand registers. By selecting “dynamic operation” the following opera-
tions are possible:

• In the ‘Signed/Unsigned’ options the operands can be switched between signed and unsigned on every cycle.

• In the ‘Add/Sub’ option the Accumulator can be switched between addition and subtraction on every cycle.

• The loading of operands can switch between parallel and serial operations. 

Width of Multiply x9 x18 x36 

MULT 8 4 1

MAC 2 2 —

MULTADDSUB 4 2 —

MULTADDSUBSUM 2 1 —
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Figure 2-31. Output and Tristate Block for Left, Right and Bottom Edges
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Figure 2-37. LatticeECP2 Banks
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LatticeECP2M Initialization Supply Current1, 2, 3, 4

Over Recommended Operating Conditions

Symbol Parameter Device Typ.5, 6, 7 Units 

ICC Core Power Supply Current

ECP2M20 41 mA

ECP2M35 107 mA

ECP2M50 169 mA

ECP2M70 254 mA

ECP2M100 378 mA

ICCAUX Auxiliary Power Supply Current

ECP2M20 30 mA

ECP2M35 30 mA

ECP2M50 30 mA

ECP2M70 30 mA

ECP2M100 30 mA

ICCGPLL GPLL Power Supply Current (per GPLL) All Devices 0.5 mA

ICCSPLL SPLL Power Supply Current (per SPLL) All Devices 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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Typical Building Block Function Performance1

Pin-to-Pin Performance (LVCMOS25 12mA Drive)
 Function -7 Timing Units

Basic Functions

16-bit Decoder 3.8 ns

32-bit Decoder 4.5 ns

64-bit Decoder 5.0 ns

4:1 MUX 3.2 ns

8:1 MUX 3.4 ns

16:1 MUX 3.5 ns

32:1 MUX 4.0 ns

1. These timing numbers were generated using the ispLEVER 8.0 design tool. Exact performance may vary with device and tool version. The 
tool uses internal parameters that have been characterized but are not tested on every device.

Register-to-Register Performance  
 Function -7 Timing Units

Basic Functions

16-bit Decoder 599 MHz

32-bit Decoder 542 MHz

64-bit Decoder 417 MHz

4:1 MUX 847 MHz

8:1 MUX 803 MHz

16:1 MUX 660 MHz

32:1 MUX 577 MHz

8-bit Adder 591 MHz

16-bit Adder 500 MHz

64-bit Adder 306 MHz

16-bit Counter 488 MHz

32-bit Counter 378 MHz

64-bit Counter 260 MHz

64-bit Accumulator 253 MHz

Embedded Memory Functions

512x36 Single Port RAM, EBR Output 
Registers 370 MHz

1024x18 True-Dual Port RAM (Write 
Through or Normal, EBR Output Regis-
ters)

370 MHz

1024x18 True-Dual Port RAM (Write 
Through or Normal, PLC Output 
Registers)

280 MHz

Distributed Memory Functions

16x4 Pseudo-Dual Port RAM (One PFU) 819 MHz

32x4 Pseudo-Dual Port RAM 521 MHz

64x8 Pseudo-Dual Port RAM 435 MHz

DSP Functions

18x18 Multiplier (All Registers) 420 MHz

9x9 Multiplier (All Registers) 420 MHz
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Figure 3-6. SPI4.2 Parameters
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DLL Timing
Over Recommended Operating Conditions

Parameter Description Min. Typ. Max. Units

fREF Input reference clock frequency (on-chip or off-chip) 100 — 500 MHz

fFB Feedback clock frequency (on-chip or off-chip) 100 — 500 MHz

fCLKOP
1 Output clock frequency, CLKOP 100 — 500 MHz

fCLKOS
2 Output clock frequency, CLKOS 25 — 500 MHz

tPJIT Output clock period jitter (clean input)  — 250 ps p-p

tCYJIT Output clock cycle to cycle jitter (clean input)   250 ps p-p

tDUTY
Output clock duty cycle (at 50% levels, 50% duty cycle input clock, 
50% duty cycle circuit turned off, time reference delay mode) 35  65 %

tDUTYTRD
Output clock duty cycle (at 50% levels, arbitrary duty cycle input 
clock, 50% duty cycle circuit enabled, time reference delay mode) 40  60 %

tDUTYCIR

Output clock duty cycle (at 50% levels, arbitrary duty cycle input 
clock, 50% duty cycle circuit enabled, clock injection removal 
mode)

40  60 %

tSKEW
3 Output clock to clock skew between two outputs with the same 

phase setting — — 100 ps

tPWH Input clock minimum pulse width high (at 80% level) 750 — — ps

tPWL Input clock minimum pulse width low (at 20% level) 750 — — ps

tINSTB Input clock period jitter — — +/-250 ps

tLOCK DLL lock time 18,500 — — cycles

tRSWD Digital reset minimum pulse width (at 80% level) 3 — — ns

tPA Delay step size 16.5 42 59.4 ps

tRANGE1 Max. delay setting for single delay block (144 taps) 2.376 6 8.553 ns

tRANGE4 Max. delay setting for four chained delay blocks 9.504 24 34.214 ns

1. CLKOP runs at the same frequency as the input clock.
2. CLKOS minimum frequency is obtained with divide by 4.
3. This is intended to be a “path-matching” design guideline and is not a measurable specification.
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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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VCCIO VCCIO VCCIO1 1   

D12 D12 PT62A 1  T

B14 B14 PT61B 1  C

C14 C14 PT60B 1  C

A14 A14 PT61A 1  T

D13 D13 PT60A 1  T

C13 C13 PT59B 1  C

GND GND GNDIO1 -   

A13 A13 PT58B 1  C

B13 B13 PT59A 1  T

VCCIO VCCIO VCCIO1 1   

A12 A12 PT58A 1  T

B11 B11 PT57B 1  C

D11 D11 PT56B 1  C

A11 A11 PT57A 1  T

C11 C11 PT56A 1  T

- GND GNDIO1 1   

- VCC VCCIO 1   

D10 D10 PT46B 1  C

C10 C10 PT46A 1  T

GND GND GNDIO1 -   

B10 B10 PT45B 1  C

A9 A9 PT44B 1  C

A10 A10 PT45A 1  T

B9 B9 PT44A 1  T

VCCIO VCCIO VCCIO1 1   

A8 A8 PT43B 1  C

D9 D9 PT42B 1  C

B8 B8 PT43A 1  T

C9 C9 PT42A 1  T

GND GND GNDIO1 -   

B7 B7 PT41B 1  C

E9 E9 PT40B 1  C

A7 A7 PT41A 1  T

D8 D8 PT40A 1  T

VCCIO VCCIO VCCIO1 1   

A6 A6 PT39B 1 PCLKC1_0 C

B6 B6 PT39A 1 PCLKT1_0 T

E6 E6 XRES 1   

F8 F8 PT37B 0 PCLKC0_0 C

GND GND GNDIO0 -   

E8 E8 PT37A 0 PCLKT0_0 T

LFE2-20E/SE Logic Signal Connections: 256 fpBGA (Cont.)
LFE2-20E/SE

Ball 
Number Ball Number Ball/Pad Function Bank Dual Function Differential
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M6 PL15B 6 PCLKC6_0 C (LVDS)* PL21B 6 PCLKC6_0/LDQ25 C (LVDS)*

M3 PL16A 6 VREF2_6 T PL22A 6 VREF2_6/LDQ25 T

GNDIO GNDIO6 -   - -   

M4 PL16B 6 VREF1_6 C PL22B 6 VREF1_6/LDQ25 C

- - -   VCCIO6 6   

N1 NC -   PL24A 6 LDQ25 T

M2 NC -   PL23A 6 LDQ25 T (LVDS)*

N2 NC -   PL24B 6 LDQ25 C

M1 NC -   PL23B 6 LDQ25 C (LVDS)*

- - -   GNDIO -   

N3 NC -   PL25A 6 LDQS25 T (LVDS)*

N5 NC -   PL26A 6 LDQ25 T

N4 NC -   PL25B 6 LDQ25 C (LVDS)*

- - -   VCCIO6 6   

P5 NC -   PL26B 6 LDQ25 C

P1 PL17A 6 LLM0_GDLLT_IN_A** T (LVDS)* PL27A 6 LLM0_GDLLT_IN_A**/LDQ25 T (LVDS)*

P2 PL17B 6 LLM0_GDLLC_IN_A** C (LVDS)* PL27B 6 LLM0_GDLLC_IN_A**/LDQ25 C (LVDS)*

P4 PL18A 6 LLM0_GDLLT_FB_A T PL28A 6 LLM0_GDLLT_FB_A/LDQ25 T

- - -   GNDIO -   

R4 PL18B 6 LLM0_GDLLC_FB_A C PL28B 6 LLM0_GDLLC_FB_A/LDQ25 C

P6 LLM0_PLLCAP 6   LLM0_PLLCAP 6   

R1 PL20A 6 LLM0_GPLLT_IN_A** T (LVDS)* PL30A 6 LLM0_GPLLT_IN_A**/LDQ34 T (LVDS)*

GNDIO GNDIO6 -   - -   

R3 PL21A 6 LLM0_GPLLT_FB_A T PL31A 6 LLM0_GPLLT_FB_A/LDQ34 T

R2 PL20B 6 LLM0_GPLLC_IN_A** C (LVDS)* PL30B 6 LLM0_GPLLC_IN_A/LDQ34 C (LVDS)*

T4 PL21B 6 LLM0_GPLLC_FB_A C PL31B 6 LLM0_GPLLC_FB_A/LDQ34 C

T5 PL23A 6  T PL33A 6 LDQ34 T

VCCIO VCCIO6 6   VCCIO6 6   

T1 PL22A 6  T (LVDS)* PL32A 6 LDQ34 T (LVDS)*

T3 PL23B 6  C PL33B 6 LDQ34 C

T2 PL22B 6  C (LVDS)* PL32B 6 LDQ34 C (LVDS)*

GNDIO GNDIO6 -   GNDIO6 -   

- - -   VCCIO6 6   

V1 PL25A 6 LDQ28 T PL39A 6 LDQ42 T

- - -   GNDIO -   

V2 PL25B 6 LDQ28 C PL39B 6 LDQ42 C

U1 PL24A 6 LDQ28 T (LVDS)* PL38A 6 LDQ42 T (LVDS)*

U3 PL27A 6 LDQ28 T PL41A 6 LDQ42 T

VCCIO VCCIO6 6   VCCIO6 6   

U2 PL24B 6 LDQ28 C (LVDS)* PL38B 6 LDQ42 C (LVDS)*

U4 PL27B 6 LDQ28 C PL41B 6 LDQ42 C

R6 PL26A 6 LDQ28 T (LVDS)* PL40A 6 LDQ42 T (LVDS)*

R7 PL29A 6 LDQ28 T PL43A 6 LDQ42 T

GNDIO GNDIO6 -   GNDIO -   

LFE2-12E/SE and LFE2-20E/SE Logic Signal Connections: 484 fpBGA 
(Cont.)

LFE2-12E/12SE LFE2-20E/20SE

Ball 
Number

Ball/Pad 
Function Bank Dual Function Differential

Ball/Pad 
Function Bank Dual Function Differential
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A6 PT21A 0  T PT30A 0  T

GNDIO GNDIO0 -   GNDIO0 -   

C7 PT17B 0  C PT26B 0  C

D10 PT18B 0  C PT27B 0  C

C6 PT17A 0  T PT26A 0  T

E10 PT18A 0  T PT27A 0  T

VCCIO VCCIO0 0   VCCIO0 0   

F10 PT15B 0  C PT24B 0  C

B6 PT16B 0  C PT25B 0  C

D9 PT15A 0  T PT24A 0  T

B5 PT16A 0  T PT25A 0  T

GNDIO GNDIO0 -   GNDIO0 -   

A5 PT13B 0  C PT22B 0  C

F9 PT14B 0  C PT23B 0  C

A4 PT13A 0  T PT22A 0  T

E9 PT14A 0  T PT23A 0  T

VCCIO VCCIO0 0   VCCIO0 0   

G8 PT11B 0  C PT20B 0  C

A3 PT12B 0  C PT21B 0  C

E8 PT11A 0  T PT20A 0  T

A2 PT12A 0  T PT21A 0  T

GNDIO GNDIO0 -   GNDIO0 -   

- - -   VCCIO0 0   

C3 PT10B 0  C PT10B 0  C

B3 PT10A 0  T PT10A 0  T

- - -   GNDIO0 -   

E7 PT8B 0  C PT8B 0  C

F8 PT9B 0  C PT9B 0  C

F7 PT8A 0  T PT8A 0  T

D7 PT9A 0  T PT9A 0  T

VCCIO VCCIO0 0   VCCIO0 0   

D4 PT6B 0  C PT6B 0  C

D5 PT7B 0  C PT7B 0  C

C4 PT6A 0  T PT6A 0  T

D6 PT7A 0  T PT7A 0  T

GNDIO GNDIO0 -   GNDIO -   

J7 PT4B 0  C PT4B 0  C

B2 PT5B 0  C PT5B 0  C

H7 PT4A 0  T PT4A 0  T

B1 PT5A 0  T PT5A 0  T

VCCIO VCCIO0 0   VCCIO0 0   

D1 PT2B 0 VREF2_0 C PT2B 0 VREF2_0 C

D3 PT3B 0  C PT3B 0  C

C1 PT2A 0 VREF1_0 T PT2A 0 VREF1_0 T

LFE2-12E/SE and LFE2-20E/SE Logic Signal Connections: 484 fpBGA 
(Cont.)

LFE2-12E/12SE LFE2-20E/20SE

Ball 
Number

Ball/Pad 
Function Bank Dual Function Differential

Ball/Pad 
Function Bank Dual Function Differential
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A2 GND -   GND -   

A25 GND -   GND -   

AA18 GND -   GND -   

AA24 GND -   GND -   

AA3 GND -   GND -   

AA9 GND -   GND -   

AD11 GND -   GND -   

AD16 GND -   GND -   

AD21 GND -   GND -   

AD6 GND -   GND -   

AE1 GND -   GND -   

AE26 GND -   GND -   

AF2 GND -   GND -   

AF25 GND -   GND -   

B1 GND -   GND -   

B26 GND -   GND -   

C11 GND -   GND -   

C16 GND -   GND -   

C21 GND -   GND -   

C6 GND -   GND -   

F18 GND -   GND -   

F24 GND -   GND -   

F3 GND -   GND -   

F9 GND -   GND -   

J13 GND -   GND -   

J14 GND -   GND -   

J21 GND -   GND -   

J6 GND -   GND -   

K10 GND -   GND -   

K11 GND -   GND -   

K13 GND -   GND -   

K14 GND -   GND -   

K16 GND -   GND -   

K17 GND -   GND -   

L10 GND -   GND -   

L11 GND -   GND -   

L16 GND -   GND -   

L17 GND -   GND -   

L24 GND -   GND -   

L3 GND -   GND -   

M13 GND -   GND -   

M14 GND -   GND -   

N10 GND -   GND -   

N12 GND -   GND -   

N13 GND -   GND -   

N14 GND -   GND -   

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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P3 PL54B 7 LDQ54 C (LVDS)*

R6 PL55A 7 LDQ54 T

VCCIO VCCIO7 7   

R8 PL55B 7 LDQ54 C

P2 PL56A 7 LDQ54 T (LVDS)*

P1 PL56B 7 LDQ54 C (LVDS)*

R5 PL57A 7 PCLKT7_0/LDQ54 T

GND GNDIO7 -   

R7 PL57B 7 PCLKC7_0/LDQ54 C

R4 PL59A 6 PCLKT6_0/LDQ63 T (LVDS)*

R3 PL59B 6 PCLKC6_0/LDQ63 C (LVDS)*

T5 PL60A 6 VREF2_6/LDQ63 T

T7 PL60B 6 VREF1_6/LDQ63 C

T3 PL61A 6 LDQ63 T (LVDS)*

VCCIO VCCIO6 6   

T4 PL61B 6 LDQ63 C (LVDS)*

T6 PL62A 6 LDQ63 T

T8 PL62B 6 LDQ63 C

T2 PL63A 6 LDQS63 T (LVDS)*

GND GNDIO6 -   

T1 PL63B 6 LDQ63 C (LVDS)*

U7 PL64A 6 LDQ63 T

U5 PL64B 6 LDQ63 C

VCCIO VCCIO6 6   

U4 PL65A 6 LDQ63 T (LVDS)*

U3 PL65B 6 LDQ63 C (LVDS)*

U8 PL66A 6 LDQ63 T

U6 PL66B 6 LDQ63 C

GND GNDIO6 -   

U2 PL67A 6 LDQ71 T (LVDS)*

U1 PL67B 6 LDQ71 C (LVDS)*

V7 PL68A 6 LDQ71 T

V5 PL68B 6 LDQ71 C

VCCIO VCCIO6 6   

V2 PL69A 6 LDQ71 T (LVDS)*

V1 PL69B 6 LDQ71 C (LVDS)*

V8 PL70A 6 LDQ71 T

V6 PL70B 6 LDQ71 C

GND GNDIO6 -   

W1 PL71A 6 LDQS71 T (LVDS)*

W2 PL71B 6 LDQ71 C (LVDS)*

W5 PL72A 6 LDQ71 T

VCCIO VCCIO6 6   

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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Pinout Information
LatticeECP2/M Family Data Sheet

U10 VCCIO6 6   

U9 VCCIO6 6   

V10 VCCIO6 6   

W10 VCCIO6 6   

W9 VCCIO6 6   

Y9 VCCIO6 6   

L10 VCCIO7 7   

L9 VCCIO7 7   

M10 VCCIO7 7   

N10 VCCIO7 7   

P10 VCCIO7 7   

R10 VCCIO7 7   

AA21 VCCIO8 8   

Y21 VCCIO8 8   

AA15 VCCAUX -   

AB11 VCCAUX -   

AB19 VCCAUX -   

AB20 VCCAUX -   

J11 VCCAUX -   

J12 VCCAUX -   

J19 VCCAUX -   

K19 VCCAUX -   

L22 VCCAUX -   

M9 VCCAUX -   

N9 VCCAUX -   

P21 VCCAUX -   

P9 VCCAUX -   

T10 VCCAUX -   

T21 VCCAUX -   

V9 VCCAUX -   

W22 VCCAUX -   

A1 GND -   

A30 GND -   

AC28 GND -   

AC3 GND -   

AH13 GND -   

AH18 GND -   

AH23 GND -   

AH28 GND -   

AH3 GND -   

AH8 GND -   

AK1 GND -   

AK30 GND -   

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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Pinout Information
LatticeECP2/M Family Data Sheet

A7 URC_SQ_HDOUTP3 12  T URC_SQ_HDOUTP3 12  T

C6 URC_SQ_VCCTX3 12   URC_SQ_VCCTX3 12   

B4 URC_SQ_HDINN3 12  C URC_SQ_HDINN3 12  C

B3 URC_SQ_VCCIB3 12   URC_SQ_VCCIB3 12   

A4 URC_SQ_HDINP3 12  T URC_SQ_HDINP3 12  T

C3 URC_SQ_VCCRX3 12   URC_SQ_VCCRX3 12   

GNDIO GNDIO1 -   GNDIO1 -   

VCCIO VCCIO1 1   VCCIO1 1   

GNDIO GNDIO0 -   GNDIO0 -   

VCCIO VCCIO0 0   VCCIO0 0   

G10 VCCPLL -   VCCPLL -   

G7 VCC -   VCC -   

G9 VCC -   VCC -   

H7 VCC -   VCC -   

J10 VCC -   VCC -   

K10 VCC -   VCC -   

K8 VCC -   VCC -   

E7 VCCIO0 0   VCCIO0 0   

VCCIO VCCIO0 0   VCCIO0 0   

E10 VCCIO1 1   VCCIO1 1   

VCCIO VCCIO1 1   VCCIO1 1   

E14 VCCIO2 2   VCCIO2 2   

G12 VCCIO2 2   VCCIO2 2   

VCCIO VCCIO2 2   VCCIO2 2   

K12 VCCIO3 3   VCCIO3 3   

M14 VCCIO3 3   VCCIO3 3   

VCCIO VCCIO3 3   VCCIO3 3   

M10 VCCIO4 4   VCCIO4 4   

P12 VCCIO4 4   VCCIO4 4   

VCCIO VCCIO4 4   VCCIO4 4   

M7 VCCIO5 5   VCCIO5 5   

P5 VCCIO5 5   VCCIO5 5   

VCCIO VCCIO5 5   VCCIO5 5   

K5 VCCIO6 6   VCCIO6 6   

M3 VCCIO6 6   VCCIO6 6   

VCCIO VCCIO6 6   VCCIO6 6   

E3 VCCIO7 7   VCCIO7 7   

G5 VCCIO7 7   VCCIO7 7   

VCCIO VCCIO7 7   VCCIO7 7   

T15 VCCIO8 8   VCCIO8 8   

VCCIO VCCIO8 8   VCCIO8 8   

G8 VCCAUX -   VCCAUX -   

H10 VCCAUX -   VCCAUX -   

J7 VCCAUX -   VCCAUX -   

K9 VCCAUX -   VCCAUX -   

A1 GND -   GND -   

A15 GND -   GND -   

A16 GND -   GND -   

LFE2M-20E/SE and LFE2M-35E/SE Logic Signal Connections: 256 fpBGA 
(Cont.)

LFE2M20E/SE LFE2M35E/SE

Ball 
Number

Ball/Pad 
Function Bank Dual Function Differential

Ball/Pad 
Function Bank

Dual 
Function Differential
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Pinout Information
LatticeECP2/M Family Data Sheet

L4 PL24B 7 LDQ22 C (LVDS)* PL34B 7 LDQ32 C (LVDS)*

M1 PL25A 7 PCLKT7_0/LDQ22 T PL35A 7 PCLKT7_0/LDQ32 T

GNDIO GNDIO7 -   GNDIO7 -   

M2 PL25B 7 PCLKC7_0/LDQ22 C PL35B 7 PCLKC7_0/LDQ32 C

M6 PL27A 6 PCLKT6_0 T (LVDS)* PL37A 6 PCLKT6_0 T (LVDS)*

M5 PL27B 6 PCLKC6_0 C (LVDS)* PL37B 6 PCLKC6_0 C (LVDS)*

M3 PL28A 6 VREF2_6 T PL38A 6 VREF2_6 T

M4 PL28B 6 VREF1_6 C PL38B 6 VREF1_6 C

VCCIO VCCIO6 6   VCCIO6 6   

N7 PL31A 6 LLM1_SPLLT_IN_A T (LVDS)* PL41A 6 LLM2_SPLLT_IN_A T (LVDS)*

GNDIO GNDIO6 -   GNDIO6 -   

N6 PL31B 6 LLM1_SPLLC_IN_A C (LVDS)* PL41B 6 LLM2_SPLLC_IN_A C (LVDS)*

N1 PL32A 6 LLM1_SPLLT_FB_A T PL42A 6 LLM2_SPLLT_FB_A T

N2 PL32B 6 LLM1_SPLLC_FB_A C PL42B 6 LLM2_SPLLC_FB_A C

VCCIO VCCIO6 6   VCCIO6 6   

GNDIO GNDIO6 -   GNDIO6 -   

P6 PL38A 6 LDQS38**** T (LVDS)* PL48A 6 LDQS48**** T (LVDS)*

N5 PL38B 6 LDQ38 C (LVDS)* PL48B 6 LDQ48 C (LVDS)*

P1 PL39A 6 LDQ38 T PL49A 6 LDQ48 T

VCCIO VCCIO6 6   VCCIO6 6   

P2 PL39B 6 LDQ38 C PL49B 6 LDQ48 C

P3 PL40A 6 LDQ38 T (LVDS)* PL50A 6 LDQ48 T (LVDS)*

P4 PL40B 6 LDQ38 C (LVDS)* PL50B 6 LDQ48 C (LVDS)*

P5 PL41A 6 LDQ38 T PL51A 6 LDQ48 T

GNDIO GNDIO6 -   GNDIO6 -   

P7 PL41B 6 LDQ38 C PL51B 6 LDQ48 C

R1 PL42A 6 LLM0_GPLLT_IN_A** T (LVDS)* PL57A 6 LLM0_GPLLT_IN_A**/LDQS57**** T (LVDS)*

GNDIO GNDIO6 -   GNDIO6 -   

R2 PL42B 6 LLM0_GPLLC_IN_A** C (LVDS)* PL57B 6 LLM0_GPLLC_IN_A**/LDQ57 C (LVDS)*

R3 PL43A 6 LLM0_GPLLT_FB_A T PL58A 6 LLM0_GPLLT_FB_A/LDQ57 T

R4 PL43B 6 LLM0_GPLLC_FB_A C PL58B 6 LLM0_GPLLC_FB_A/LDQ57 C

VCCIO VCCIO6 6   VCCIO6 6   

R6 PL44A 6 LLM0_GDLLT_IN_A** T (LVDS)* PL59A 6 LLM0_GDLLT_IN_A**/LDQ57 T (LVDS)*

R5 PL44B 6 LLM0_GDLLC_IN_A** C (LVDS)* PL59B 6 LLM0_GDLLC_IN_A**/LDQ57 C (LVDS)*

T1 PL45A 6 LLM0_GDLLT_FB_A T PL60A 6 LLM0_GDLLT_FB_A/LDQ57 T

T2 PL45B 6 LLM0_GDLLC_FB_A C PL60B 6 LLM0_GDLLC_FB_A/LDQ57 C

GNDIO GNDIO6 -   GNDIO6 -   

R7 LLM0_PLLCAP 6   LLM0_PLLCAP 6   

T6 PL47A 6 LDQ51 T (LVDS)* PL62A 6 LDQ66 T (LVDS)*

T7 PL47B 6 LDQ51 C (LVDS)* PL62B 6 LDQ66 C (LVDS)*

U1 PL48A 6 LDQ51 T PL63A 6 LDQ66 T

U2 PL48B 6 LDQ51 C PL63B 6 LDQ66 C

VCCIO VCCIO6 6   VCCIO6 6   

T3 PL49A 6 LDQ51 T (LVDS)* PL64A 6 LDQ66 T (LVDS)*

U3 PL49B 6 LDQ51 C (LVDS)* PL64B 6 LDQ66 C (LVDS)*

U6 PL50A 6 LDQ51 T NC -   

U5 PL50B 6 LDQ51 C PL65B 6 LDQ66 C

GNDIO GNDIO6 -   GNDIO6 -   

LFE2M20E/SE and LFE2M35E/SE Logic Signal Connections: 484 fpBGA 
(Cont.)

LFE2M20E/SE LFE2M35E/SE

Ball 
Number

Ball/Pad 
Function Bank Dual Function Differential

Ball/Pad 
Function Bank Dual Function Differential
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Pinout Information
LatticeECP2/M Family Data Sheet

C15 URC_SQ_VCCIB2 12   URC_SQ_VCCIB2 12   

B15 URC_SQ_HDINN2 12  C URC_SQ_HDINN2 12  C

C14 URC_SQ_VCCRX
2 12   URC_SQ_VCCRX2 12   

A18 URC_SQ_HDOUT
P2 12  T URC_SQ_HDOUTP2 12  T

C18 URC_SQ_VCCOB
2 12   URC_SQ_VCCOB2 12   

B18 URC_SQ_HDOUT
N2 12  C URC_SQ_HDOUTN2 12  C

C17 URC_SQ_VCCTX2 12   URC_SQ_VCCTX2 12   

B17 URC_SQ_HDOUT
N3 12  C URC_SQ_HDOUTN3 12  C

A16 URC_SQ_VCCOB
3 12   URC_SQ_VCCOB3 12   

A17 URC_SQ_HDOUT
P3 12  T URC_SQ_HDOUTP3 12  T

C16 URC_SQ_VCCTX3 12   URC_SQ_VCCTX3 12   

B14 URC_SQ_HDINN3 12  C URC_SQ_HDINN3 12  C

B13 URC_SQ_VCCIB3 12   URC_SQ_VCCIB3 12   

A14 URC_SQ_HDINP3 12  T URC_SQ_HDINP3 12  T

C13 URC_SQ_VCCRX
3 12   URC_SQ_VCCRX3 12   

- - -   GNDIO1 -   

- - -   VCCIO1 1   

E17 PT46B 1  C PT55B 1  C

D17 PT46A 1  T PT55A 1  T

GNDIO GNDIO1 -   GNDIO1 -   

F17 PT45B 1  C PT54B 1  C

D16 PT45A 1  T PT54A 1  T

F19 PT44B 1  C PT53B 1  C

F18 PT44A 1  T PT53A 1  T

VCCIO VCCIO1 1   VCCIO1 1   

E16 PT43B 1  C PT52B 1  C

D15 PT43A 1  T PT52A 1  T

G18 PT42B 1  C PT51B 1  C

E15 PT42A 1  T PT51A 1  T

GNDIO GNDIO1 -   GNDIO1 -   

G17 PT41B 1  C PT50B 1  C

E14 PT41A 1  T PT50A 1  T

D14 PT40B 1  C PT49B 1  C

D13 PT40A 1  T PT49A 1  T

VCCIO VCCIO1 1   VCCIO1 1   

F15 PT39B 1 VREF2_1 C PT48B 1 VREF2_1 C

E12 PT39A 1 VREF1_1 T PT48A 1 VREF1_1 T

H17 PT38B 1 PCLKC1_0 C PT47B 1 PCLKC1_0 C

E13 PT38A 1 PCLKT1_0 T PT47A 1 PCLKT1_0 T

C12 PT37B 0 PCLKC0_0 C PT46B 0 PCLKC0_0 C

GNDIO GNDIO0 -   GNDIO0 -   

G15 PT37A 0 PCLKT0_0 T PT46A 0 PCLKT0_0 T

C11 PT36B 0 VREF2_0 C PT45B 0 VREF2_0 C

F14 PT36A 0 VREF1_0 T PT45A 0 VREF1_0 T

LFE2M35E/SE and LFE2M50E/SE Logic Signal Connections: 672 fpBGA 
(Cont.)

LFE2M35E/SE LFE2M50E/SE

Ball 
Number

Ball/Pad 
Function Bank Dual Function Differential

Ball/Pad
Function Bank Dual Function Differential
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Pinout Information
LatticeECP2/M Family Data Sheet

GNDIO GNDIO0 -   GNDIO0 -   

G15 PT41A 0  T PT46A 0  T

J14 NC -   PT45B 0  C

L15 NC -   PT45A 0  T

H14 NC -   PT44B 0  C

VCCIO VCCIO0 0   VCCIO0 0   

K14 NC -   PT44A 0  T

F15 PT38B 0  C PT42B 0  C

G14 PT38A 0  T PT42A 0  T

C15 PT37B 0  C PT41B 0  C

GNDIO GNDIO0 -   GNDIO0 -   

D14 PT37A 0  T PT41A 0  T

G13 PT36B 0  C PT40B 0  C

- - -   VCCIO0 0   

J13 PT36A 0  T PT40A 0  T

B14 PT35B 0  C PT39B 0  C

VCCIO VCCIO0 0   - -   

A14 PT35A 0  T PT39A 0  T

F13 PT34B 0  C PT38B 0  C

H13 PT34A 0  T PT38A 0  T

D13 PT33B 0  C PT37B 0  C

C14 PT33A 0  T PT37A 0  T

GNDIO GNDIO0 -   GNDIO0 -   

E13 PT32B 0  C PT32B 0  C

D12 PT32A 0  T PT32A 0  T

G12 PT31B 0  C PT31B 0  C

E12 PT31A 0  T PT31A 0  T

VCCIO VCCIO0 0   VCCIO0 0   

F12 NC -   PT30B 0  C

D11 NC -   PT30A 0  T

F11 NC -   PT29B 0  C

E11 NC -   PT29A 0  T

D7 ULC_SQ_VCCRX0 11   ULC_SQ_VCCRX0 11   

C9 ULC_SQ_HDINP0 11  T ULC_SQ_HDINP0 11  T

B9 ULC_SQ_VCCIB0 11   ULC_SQ_VCCIB0 11   

C8 ULC_SQ_HDINN0 11  C ULC_SQ_HDINN0 11  C

B8 ULC_SQ_VCCTX0 11   ULC_SQ_VCCTX0 11   

A9 ULC_SQ_HDOUTP0 11  T ULC_SQ_HDOUTP0 11  T

D9 ULC_SQ_VCCOB0 11   ULC_SQ_VCCOB0 11   

A8 ULC_SQ_HDOUTN0 11  C ULC_SQ_HDOUTN0 11  C

B7 ULC_SQ_VCCTX1 11   ULC_SQ_VCCTX1 11   

A7 ULC_SQ_HDOUTN1 11  C ULC_SQ_HDOUTN1 11  C

E7 ULC_SQ_VCCOB1 11   ULC_SQ_VCCOB1 11   

A6 ULC_SQ_HDOUTP1 11  T ULC_SQ_HDOUTP1 11  T

B6 ULC_SQ_VCCRX1 11   ULC_SQ_VCCRX1 11   

C7 ULC_SQ_HDINN1 11  C ULC_SQ_HDINN1 11  C

D8 ULC_SQ_VCCIB1 11   ULC_SQ_VCCIB1 11   

C6 ULC_SQ_HDINP1 11  T ULC_SQ_HDINP1 11  T

E6 ULC_SQ_VCCAUX33 11   ULC_SQ_VCCAUX33 11   

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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Pinout Information
LatticeECP2/M Family Data Sheet

E5 ULC_SQ_REFCLKN 11  C ULC_SQ_REFCLKN 11  C

D5 ULC_SQ_REFCLKP 11  T ULC_SQ_REFCLKP 11  T

D6 ULC_SQ_VCCP 11   ULC_SQ_VCCP 11   

C5 ULC_SQ_HDINP2 11  T ULC_SQ_HDINP2 11  T

D4 ULC_SQ_VCCIB2 11   ULC_SQ_VCCIB2 11   

C4 ULC_SQ_HDINN2 11  C ULC_SQ_HDINN2 11  C

B5 ULC_SQ_VCCRX2 11   ULC_SQ_VCCRX2 11   

A5 ULC_SQ_HDOUTP2 11  T ULC_SQ_HDOUTP2 11  T

D3 ULC_SQ_VCCOB2 11   ULC_SQ_VCCOB2 11   

A4 ULC_SQ_HDOUTN2 11  C ULC_SQ_HDOUTN2 11  C

B4 ULC_SQ_VCCTX2 11   ULC_SQ_VCCTX2 11   

A3 ULC_SQ_HDOUTN3 11  C ULC_SQ_HDOUTN3 11  C

C1 ULC_SQ_VCCOB3 11   ULC_SQ_VCCOB3 11   

A2 ULC_SQ_HDOUTP3 11  T ULC_SQ_HDOUTP3 11  T

B3 ULC_SQ_VCCTX3 11   ULC_SQ_VCCTX3 11   

C3 ULC_SQ_HDINN3 11  C ULC_SQ_HDINN3 11  C

B1 ULC_SQ_VCCIB3 11   ULC_SQ_VCCIB3 11   

C2 ULC_SQ_HDINP3 11  T ULC_SQ_HDINP3 11  T

B2 ULC_SQ_VCCRX3 11   ULC_SQ_VCCRX3 11   

AA13 VCC -   VCC -   

AA14 VCC -   VCC -   

AA15 VCC -   VCC -   

AA16 VCC -   VCC -   

AA17 VCC -   VCC -   

AA18 VCC -   VCC -   

AA19 VCC -   VCC -   

AA20 VCC -   VCC -   

AA21 VCC -   VCC -   

AA22 VCC -   VCC -   

AB14 VCC -   VCC -   

AB15 VCC -   VCC -   

AB20 VCC -   VCC -   

AB21 VCC -   VCC -   

N14 VCC -   VCC -   

N15 VCC -   VCC -   

N20 VCC -   VCC -   

N21 VCC -   VCC -   

P13 VCC -   VCC -   

P14 VCC -   VCC -   

P15 VCC -   VCC -   

P16 VCC -   VCC -   

P17 VCC -   VCC -   

P18 VCC -   VCC -   

P19 VCC -   VCC -   

P20 VCC -   VCC -   

P21 VCC -   VCC -   

P22 VCC -   VCC -   

R13 VCC -   VCC -   

R14 VCC -   VCC -   

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


