
Lattice Semiconductor Corporation - LFXP6C-3Q208I Datasheet

Welcome to E-XFL.COM

Understanding Embedded - FPGAs (Field
Programmable Gate Array)

Embedded - FPGAs, or Field Programmable Gate Arrays,
are advanced integrated circuits that offer unparalleled
flexibility and performance for digital systems. Unlike
traditional fixed-function logic devices, FPGAs can be
programmed and reprogrammed to execute a wide array
of logical operations, enabling customized functionality
tailored to specific applications. This reprogrammability
allows developers to iterate designs quickly and implement
complex functions without the need for custom hardware.

Applications of Embedded - FPGAs

The versatility of Embedded - FPGAs makes them
indispensable in numerous fields. In telecommunications,
FPGAs are used for high-speed data processing and
network infrastructure. In the automotive industry, they
support advanced driver-assistance systems (ADAS) and
infotainment solutions. Consumer electronics benefit from
FPGAs in devices requiring high performance and
adaptability, such as smart TVs and gaming consoles.
Industrial automation relies on FPGAs for real-time control
and processing in machinery and robotics. Additionally,
FPGAs play a crucial role in aerospace and defense, where
their reliability and ability to handle complex algorithms
are essential.

Common Subcategories of Embedded -
FPGAs

Within the realm of Embedded - FPGAs, several
subcategories address different needs and applications.
General-purpose FPGAs are the most widely used, offering
a balance of performance and flexibility for a broad range
of applications. High-performance FPGAs are designed for
applications requiring exceptional speed and
computational power, such as data centers and high-
frequency trading systems. Low-power FPGAs cater to
battery-operated and portable devices where energy
efficiency is paramount. Lastly, automotive-grade FPGAs
meet the stringent standards of the automotive industry,
ensuring reliability and performance in vehicle systems.

Types of Embedded - FPGAs

Embedded - FPGAs can be classified into several types
based on their architecture and specific capabilities. SRAM-
based FPGAs are prevalent due to their high speed and
ability to support complex designs, making them suitable
for performance-critical applications. Flash-based FPGAs
offer non-volatile storage, retaining their configuration
without power and enabling faster start-up times. Antifuse-
based FPGAs provide a permanent, one-time
programmable solution, ensuring robust security and
reliability for critical systems. Each type of FPGA brings
distinct advantages, making the choice dependent on the
specific needs of the application.

Details

Product Status Obsolete

Number of LABs/CLBs -

Number of Logic Elements/Cells 6000

Total RAM Bits 73728

Number of I/O 142

Number of Gates -

Voltage - Supply 1.71V ~ 3.465V

Mounting Type Surface Mount

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

Package / Case 208-BFQFP

Supplier Device Package 208-PQFP (28x28)
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Figure 2-1. LatticeXP Top Level Block Diagram

PFU and PFF Blocks
The core of the LatticeXP devices consists of PFU and PFF blocks. The PFUs can be programmed to perform 
Logic, Arithmetic, Distributed RAM and Distributed ROM functions. PFF blocks can be programmed to perform 
Logic, Arithmetic and ROM functions. Except where necessary, the remainder of the data sheet will use the term 
PFU to refer to both PFU and PFF blocks. 

Each PFU block consists of four interconnected slices, numbered 0-3 as shown in Figure 2-2. All the interconnec-
tions to and from PFU blocks are from routing. There are 53 inputs and 25 outputs associated with each PFU block.

Figure 2-2. PFU Diagram
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Slice
Each slice contains two LUT4 lookup tables feeding two registers (programmed to be in FF or Latch mode), and 
some associated logic that allows the LUTs to be combined to perform functions such as LUT5, LUT6, LUT7 and 
LUT8. There is control logic to perform set/reset functions (programmable as synchronous/asynchronous), clock 
select, chip-select and wider RAM/ROM functions. Figure 2-3 shows an overview of the internal logic of the slice. 
The registers in the slice can be configured for positive/negative and edge/level clocks.

There are 14 input signals: 13 signals from routing and one from the carry-chain (from adjacent slice or PFU). 
There are 7 outputs: 6 to routing and one to carry-chain (to adjacent PFU). Table 2-1 lists the signals associated 
with each slice.

Figure 2-3. Slice Diagram
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Figure 2-8. Per Quadrant Secondary Clock Selection

Figure 2-9. Slice Clock Selection

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

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

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

4 Secondary Clocks per Quadrant

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

Primary Clock

Secondary Clock

Routing
Clock to Each Slice

GND
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DC Electrical Characteristics
Over Recommended Operating Conditions

Supply Current (Sleep Mode)1, 2, 3

Symbol Parameter Condition Min. Typ. Max. Units

IIL, IIH
1, 2, 4 Input or I/O Leakage

0  VIN  (VCCIO - 0.2V) — — 10 µA

(VCCIO - 0.2V) < VIN  3.6V — — 40 µA

IPU I/O Active Pull-up Current 0  VIN  0.7 VCCIO -30 — -150 µA

IPD I/O Active Pull-down Current VIL (MAX)  VIN  VIH (MAX) 30 — 150 µA

IBHLS Bus Hold Low sustaining current VIN = VIL (MAX) 30 — — µA

IBHHS Bus Hold High sustaining current VIN = 0.7VCCIO -30 — — µA

IBHLO Bus Hold Low Overdrive current 0  VIN  VIH (MAX) — — 150 µA

IBHHO Bus Hold High Overdrive current 0  VIN  VIH (MAX) — — -150 µA

VBHT Bus Hold trip Points 0  VIN  VIH (MAX) VIL (MAX) — VIH (MIN) V

C1 I/O Capacitance3 VCCIO = 3.3V, 2.5V, 1.8V, 1.5V, 1.2V,
VCC = 1.2V, VIO = 0 to VIH (MAX) — 8 — pf

C2 Dedicated Input Capacitance3 VCCIO = 3.3V, 2.5V, 1.8V, 1.5V, 1.2V,
VCC = 1.2V, VIO = 0 to VIH (MAX) — 8 — pf

1. Input or I/O leakage current is measured with the pin configured as an input or as an I/O with the output driver tri-stated. It is not measured 
with the output driver active. Bus maintenance circuits are disabled.

2. Not applicable to SLEEPN/TOE pin.
3. TA 25°C, f = 1.0MHz
4. When VIH is higher than VCCIO, a transient current typically of 30ns in duration or less with a peak current of 6mA can be expected on the 

high-to-low transition.

Symbol Parameter Device Typ.4 Max Units

ICC Core Power Supply

LFXP3C 12 65 µA

LFXP6C 14 75 µA

LFXP10C 16 85 µA

LFXP15C 18 95 µA

LFXP20C 20 105 µA

ICCP PLL Power Supply (per PLL) All LFXP ‘C’ Devices 1 5 µA

ICCAUX Auxiliary Power Supply

LFXP3C 2 90 µA

LFXP6C 2 100 µA

LFXP10C 2 110 µA

LFXP15C 3 120 µA

LFXP20C 4 130 µA

ICCIO Bank Power Supply5

LFXP3C 2 20 µA

LFXP6C 2 22 µA

LFXP10C 2 24 µA

LFXP15C 3 27 µA

LFXP20C 4 30 µA

ICCJ VCCJ Power Supply All LFXP ‘C’ Devices 1 5 µA

1. Assumes all inputs are configured as LVCMOS and held at the VCCIO or GND.
2. Frequency 0MHz.
3. User pattern: blank.
4. TA=25°C, power supplies at nominal voltage.
5. Per bank.



3-19

DC and Switching Characteristics
Lattice Semiconductor LatticeXP Family Data Sheet

tRSTO_EBR
Reset To Output Delay Time from EBR Output 
Register — 1.61 — 1.94 — 2.32 ns

PLL Parameters

tRSTREC Reset Recovery to Rising Clock 1.00 — 1.00 — 1.00 — ns

tRSTSU Reset Signal Setup Time 1.00 — 1.00 — 1.00 — ns

1. Internal parameters are characterized but not tested on every device.
Timing v.F0.11

LatticeXP Internal Timing Parameters1 (Continued)
Over Recommended Operating Conditions

Parameter Description

-5 -4 -3

UnitsMin. Max. Min. Max. Min. Max.
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Timing Diagrams
PFU Timing Diagrams
Figure 3-6. Slice Single/Dual Port Write Cycle Timing

Figure 3-7. Slice Single /Dual Port Read Cycle Timing
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LatticeXP sysCONFIG Port Timing Specifications 
Over Recommended Operating Conditions

Parameter Description Min. Max. Units

sysCONFIG Byte Data Flow

tSUCBDI Byte D[0:7] Setup Time to CCLK 7 — ns

tHCBDI Byte D[0:7] Hold Time to CCLK 3 — ns

tCODO Clock to Dout in Flowthrough Mode — 12 ns

tSUCS CS[0:1] Setup Time to CCLK 7 — ns

tHCS CS[0:1] Hold Time to CCLK 2 — ns

tSUWD Write Signal Setup Time to CCLK 7 — ns

tHWD Write Signal Hold Time to CCLK 2 — ns

tDCB CCLK to BUSY Delay Time — 12 ns

tCORD Clock to Out for Read Data — 12 ns

sysCONFIG Byte Slave Clocking

tBSCH Byte Slave Clock Minimum High Pulse 6 — ns

tBSCL Byte Slave Clock Minimum Low Pulse 8 — ns

tBSCYC Byte Slave Clock Cycle Time 15 — ns

sysCONFIG Serial (Bit) Data Flow

tSUSCDI DI (Data In) Setup Time to CCLK 7 — ns

tHSCDI DI (Data In) Hold Time to CCLK 2 — ns

tCODO Clock to Dout in Flowthrough Mode — 12 ns

sysCONFIG Serial Slave Clocking

tSSCH Serial Slave Clock Minimum High Pulse 6 — ns

tSSCL Serial Slave Clock Minimum Low Pulse 6 — ns

sysCONFIG POR, Initialization and Wake Up

tICFG Minimum Vcc to INIT High — 50 ms

tVMC Time from tICFG to Valid Master Clock — 2 us

tPRGMRJ Program Pin Pulse Rejection — 7 ns

tPRGM
2 PROGRAMN Low Time to Start Configuration 25 — ns

tDINIT INIT Low Time — 1 ms

tDPPINIT Delay Time from PROGRAMN Low to INIT Low — 37 ns

tDINITD Delay Time from PROGRAMN Low to DONE Low — 37 ns

tIODISS User I/O Disable from PROGRAMN Low — 25 ns

tIOENSS User I/O Enabled Time from CCLK Edge During Wake-up Sequence — 25 ns

tMWC Additional Wake Master Clock Signals after Done Pin High 120 — cycles

Configuration Master Clock (CCLK)

Frequency1
Selected 
Value - 
30%

Selected 
Value + 

30%
MHz

Duty Cycle 40 60 %

1. See Table 2-10 for available CCLK frequencies.
2. The threshold level for PROGRAMN, as well as for CFG[1] and CFG[0], is determined by VCC, such that the threshold = VCC/2.
Timing v.F0.11
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Flash Download Time

JTAG Port Timing Specifications
Over Recommended Operating Conditions

Figure 3-12. JTAG Port Timing Waveforms

Symbol Parameter Min. Typ. Max. Units

tREFRESH

PROGRAMN Low-to-
High. Transition to Done 
High.

LFXP3 — 1.1 1.7 ms

LFXP6 — 1.4 2.0 ms

LFXP10 — 0.9 1.5 ms

LFXP15 — 1.1 1.7 ms

LFXP20 — 1.3 1.9 ms

Symbol Parameter Min. Max. Units

fMAX  — 25 MHz

tBTCP TCK [BSCAN] clock pulse width 40 — ns

tBTCPH TCK [BSCAN] clock pulse width high 20 — ns

tBTCPL TCK [BSCAN] clock pulse width low 20 — ns

tBTS TCK [BSCAN] setup time 10 — ns

tBTH TCK [BSCAN] hold time 8 — ns

tBTRF TCK [BSCAN] rise/fall time 50 — ns

tBTCO TAP controller falling edge of clock to valid output — 10 ns

tBTCODIS TAP controller falling edge of clock to valid disable — 10 ns

tBTCOEN TAP controller falling edge of clock to valid enable — 10 ns

tBTCRS BSCAN test capture register setup time 8 — ns

tBTCRH BSCAN test capture register hold time 25 — ns

tBUTCO BSCAN test update register, falling edge of clock to valid output — 25 ns

tBTUODIS BSCAN test update register, falling edge of clock to valid disable — 25 ns

tBTUPOEN BSCAN test update register, falling edge of clock to valid enable — 25 ns

Timing v.F0.11
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139 PT6A 0 - DI PT9A 0 - DI

140 PT5A 0  - CSN PT8A 0 - CSN

141 PT3B 0 - VREF2_0 PT6B 0 - VREF2_0

142 CFG0 0 - - CFG0 0 - -

143 CFG1 0 - - CFG1 0 - -

144 DONE 0 - - DONE 0 - -

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

LFXP3 & LFXP6 Logic Signal Connections: 144 TQFP (Cont.)

Pin 
Number

LFXP3 LFXP6

Pin Function Bank Differential Dual Function Pin Function Bank Differential Dual Function
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K4 PL20A 6 T - PL29A 6 T -

K5 PL20B 6 C - PL29B 6 C -

- GNDIO6 6 - - GNDIO6 6 - -

N1 PL23B 6 - VREF2_6 PL31A 6 - VREF2_6

N2 PL21B 6 C3 - PL32B 6 - -

P1 PL24A 6 T3 DQS PL33A 6 T3 DQS

P2 PL24B 6 C3 - PL33B 6 C3 -

L5 PL25A 6 T - PL34A 6 T LLM0_PLLT_FB_A

M6 PL25B 6 C - PL34B 6 C LLM0_PLLC_FB_A

M3 PL26A 6 T3 - PL35A 6 T3 -

- GNDIO6 6 - - GNDIO6 6 - -

N3 PL26B 6 C3 - PL35B 6 C3 -

P4 SLEEPN1/TOE2 - - - SLEEPN1/TOE2 - - -

P3 INITN 5 - - INITN 5 - -

- GNDIO5 5 - - GNDIO5 5 - -

R4 PB2A 5 T - PB6A 5 T -

N5 PB2B 5 C - PB6B 5 C -

- GNDIO5 5 - - GNDIO5 5 - -

P5 PB5B 5 - VREF1_5 PB7A 5 T VREF1_5

R1 PB3B 5 C - PB7B 5 C -

N6 PB4A 5 - - PB8A 5 - -

M7 PB3A 5 T - PB9B 5 - -

R2 PB6A 5 T DQS PB10A 5 T DQS

T2 PB6B 5 C - PB10B 5 C -

R3 PB7A 5 T - PB11A 5 T -

T3 PB7B 5 C - PB11B 5 C -

- GNDIO5 5 - - GNDIO5 5 - -

T4 PB8A 5 T - PB12A 5 T -

R5 PB8B 5 C VREF2_5 PB12B 5 C VREF2_5

N7 PB9A 5 T - PB13A 5 T -

M8 PB9B 5 C - PB13B 5 C -

T5 PB10A 5 T - PB14A 5 T -

P6 PB10B 5 C - PB14B 5 C -

T6 PB11A 5 T - PB15A 5 T -

R6 PB11B 5 C - PB15B 5 C -

- GNDIO5 5 - - GNDIO5 5 - -

P7 PB12A 5 - - PB16A 5 - -

N8 PB13B 5 - - PB17B 5 - -

R7 PB14A 5 T DQS PB18A 5 T DQS

T7 PB14B 5 C - PB18B 5 C -

P8 PB15A 5 T - PB19A 5 T -

T8 PB15B 5 C - PB19B 5 C -

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

Ball 
Number

LFXP6 LFXP10

Ball 
Function Bank Differential

Dual 
Function

Ball 
Function Bank Differential

Dual 
Function
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E8 PT13B 0 - - PT17B 0 - -

D8 PT12A 0 - DOUT PT16A 0 - DOUT

A6 PT11B 0 C - PT15B 0 C -

- GNDIO0 0 - - GNDIO0 0 - -

C6 PT11A 0 T WRITEN PT15A 0 T WRITEN

E7 PT10B 0 C - PT14B 0 C -

D7 PT10A 0 T VREF1_0 PT14A 0 T VREF1_0

A5 PT9B 0 C - PT13B 0 C -

B5 PT9A 0 T DI PT13A 0 T DI

A4 PT8B 0 C - PT12B 0 C -

B6 PT8A 0 T CSN PT12A 0 T CSN

E6 PT7B 0 C - PT11B 0 C -

- GNDIO0 0 - - GNDIO0 0 - -

D6 PT7A 0 T - PT11A 0 T -

D5 PT6B 0 C VREF2_0 PT10B 0 C VREF2_0

A3 PT6A 0 T DQS PT10A 0 T DQS

B3 PT5B 0 - - PT9B 0 - -

B2 PT4A 0 - - PT8A 0 - -

A2 PT3B 0 C - PT7B 0 C -

B1 PT3A 0 T - PT7A 0 T -

F5 PT2B 0 C - PT6B 0 C -

- GNDIO0 0 - - GNDIO0 0 - -

C5 PT2A 0 T - PT6A 0 T -

C4 CFG0 0 - - CFG0 0 - -

B4 CFG1 0 - - CFG1 0 - -

C3 DONE 0 - - DONE 0 - -

A1 GND - - - GND - - -

A16 GND - - - GND - - -

F11 GND - - - GND - - -

F6 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 - - -

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

Ball 
Number

LFXP6 LFXP10

Ball 
Function Bank Differential

Dual 
Function

Ball 
Function Bank Differential

Dual 
Function
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LFXP15 & LFXP20 Logic Signal Connections: 256 fpBGA 

Ball 
Number

LFXP15 LFXP20

Ball 
Function Bank Differential

Dual 
Function

Ball 
Function Bank Differential

Dual 
Function

C2 PROGRAMN 7 - - PROGRAMN 7 - -

C1 CCLK 7 - - CCLK 7 - -

- GNDIO7 7 - - GNDIO7 7 - -

- GNDIO7 7 - - GNDIO7 7 - -

D2 PL7A 7 T LUM0_PLLT_FB_A PL7A 7 T LUM0_PLLT_FB_A

D3 PL7B 7 C LUM0_PLLC_FB_A PL7B 7 C LUM0_PLLC_FB_A

D1 PL9A 7 - - PL9A 7 - -

E2 PL10B 7 - VREF1_7 PL10B 7 - VREF1_7

E1 PL11A 7 T3 DQS PL11A 7 T3 DQS

F1 PL11B 7 C3 - PL11B 7 C3 -

- GNDIO7 7 - - GNDIO7 7 - -

E3 PL12A 7 T - PL12A 7 T -

F4 PL12B 7 C - PL12B 7 C -

F3 PL13A 7 T3 - PL13A 7 T3 -

F2 PL13B 7 C3 - PL13B 7 C3 -

G1 PL15B 7 - - PL15B 7 - -

- GNDIO7 7 - - GNDIO7 7 - -

G3 PL16A 7 T LUM0_PLLT_IN_A PL16A 7 T LUM0_PLLT_IN_A

G2 PL16B 7 C LUM0_PLLC_IN_A PL16B 7 C LUM0_PLLC_IN_A

H1 PL17A 7 T3 - PL17A 7 T3 -

H2 PL17B 7 C3 - PL17B 7 C3 -

G4 PL18A 7 - VREF2_7 PL18A 7 - VREF2_7

G5 PL19B 7 - - PL19B 7 - -

J1 PL20A 7 T3 DQS PL20A 7 T3 DQS

- GNDIO7 7 - - GNDIO7 7 - -

J2 PL20B 7 C3 - PL20B 7 C3 -

H3 PL22A 7 T3 - PL22A 7 T3 -

J3 PL22B 7 C3 - PL22B 7 C3 -

H4 VCCP0 - - - VCCP0 - - -

H5 GNDP0 - - - GNDP0 - - -

K1 PL24A 6 T PCLKT6_0 PL28A 6 T PCLKT6_0

- GNDIO6 6 - - GNDIO6 6 - -

K2 PL24B 6 C PCLKC6_0 PL28B 6 C PCLKC6_0

J4 PL26A 6 - - PL30A 6 - -

J5 PL27B 6 - VREF1_6 PL31B 6 - VREF1_6

L1 PL28A 6 T3 DQS PL32A 6 T3 DQS

L2 PL28B 6 C3 - PL32B 6 C3 -

- GNDIO6 6 - - GNDIO6 6 - -

M1 PL29A 6 T LLM0_PLLT_IN_A PL33A 6 T LLM0_PLLT_IN_A

M2 PL29B 6 C LLM0_PLLC_IN_A PL33B 6 C LLM0_PLLC_IN_A

K3 PL30A 6 T3 - PL34A 6 T3 -

L3 PL30B 6 C3 - PL34B 6 C3 -
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M21 VCCP1 - - - VCCP1 - - - VCCP1 - - -

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

LFXP10, LFXP15 & LFXP20 Logic Signal Connections: 388 fpBGA (Cont.)

Ball 
Number

LFXP10 LFXP15 LFXP20

Ball 
Function Bank Diff. Dual Function

Ball 
Function Bank Diff. Dual Function

Ball 
Function Bank Diff. Dual Function
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A7 PT13A 0 T DI PT18A 0 T DI PT22A 0 T DI

B7 PT12B 0 C - PT17B 0 C - PT21B 0 C -

C6 PT12A 0 T CSN PT17A 0 T CSN PT21A 0 T CSN

C10 PT11B 0 C - PT16B 0 C - PT20B 0 C -

C9 PT11A 0 T - PT16A 0 T - PT20A 0 T -

A6 PT10B 0 C VREF2_0 PT15B 0 C VREF2_0 PT19B 0 C VREF2_0

B6 PT10A 0 T DQS PT15A 0 T DQS PT19A 0 T DQS

A5 PT9B 0 - - PT14B 0 - - PT18B 0 - -

B5 PT8A 0 - - PT13A 0 - - PT17A 0 - -

- GNDIO0 0 - - GNDIO0 0 - - GNDIO0 0 - -

C5 PT7B 0 C - PT12B 0 C - PT16B 0 C -

A4 PT7A 0 T - PT12A 0 T - PT16A 0 T -

D9 PT6B 0 C - PT11B 0 C - PT15B 0 C -

D8 PT6A 0 T - PT11A 0 T - PT15A 0 T -

B4 PT5B 0 C - PT10B 0 C - PT14B 0 C -

A2 PT5A 0 T - PT10A 0 T - PT14A 0 T -

A3 PT4B 0 C - PT9B 0 C - PT13B 0 C -

B3 PT4A 0 T - PT9A 0 T - PT13A 0 T -

C4 PT3B 0 C - PT8B 0 C - PT12B 0 C -

C3 PT3A 0 T - PT8A 0 T - PT12A 0 T -

- GNDIO0 0 - - GNDIO0 0 - - GNDIO0 0 - -

C2 - - - - PT7B 0 C - PT11B 0 C -

D3 PT2A 0 - - PT7A 0 T DQS PT11A 0 T DQS

D7 - - - - PT6B 0 - - PT10B 0 - -

D6 - - - - PT5A 0 - - PT9A 0 - -

E4 - - - - PT4B 0 C - PT8B 0 C -

D4 - - - - PT4A 0 T - PT8A 0 T -

D5 - - - - PT3B 0 - - PT7B 0 - -

- GNDIO0 0 - - GNDIO0 0 - - GNDIO0 0 - -

- GNDIO0 0 - - GNDIO0 0 - - GNDIO0 0 - -

C1 CFG0 0 - - CFG0 0 - - CFG0 0 - -

B2 CFG1 0 - - CFG1 0 - - CFG1 0 - -

B1 DONE 0 - - DONE 0 - - DONE 0 - -

A1 GND - - - GND - - - GND - - -

A22 GND - - - GND - - - GND - - -

AB1 GND - - - GND - - - GND - - -

AB22 GND - - - GND - - - GND - - -

H10 GND - - - GND - - - GND - - -

H11 GND - - - GND - - - GND - - -

H12 GND - - - GND - - - GND - - -

H13 GND - - - GND - - - GND - - -

H14 GND - - - GND - - - GND - - -

J10 GND - - - GND - - - GND - - -

J11 GND - - - GND - - - GND - - -

J12 GND - - - GND - - - GND - - -

J13 GND - - - GND - - - GND - - -

J14 GND - - - GND - - - GND - - -

J9 GND - - - GND - - - GND - - -

K10 GND - - - GND - - - GND - - -

LFXP10, LFXP15 & LFXP20 Logic Signal Connections: 388 fpBGA (Cont.)

Ball 
Number

LFXP10 LFXP15 LFXP20

Ball 
Function Bank Diff. Dual Function

Ball 
Function Bank Diff. Dual Function

Ball 
Function Bank Diff. Dual Function
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LFXP15 & LFXP20 Logic Signal Connections: 484 fpBGA 

Ball 
Number

LFXP15 LFXP20

Ball 
Function Bank Differential

Dual 
Function

Ball 
Function Bank Differential

Dual 
Function

F5 PROGRAMN 7 - - PROGRAMN 7 - -

E3 CCLK 7 - - CCLK 7 - -

C1 PL2B 7 - - PL2B 7 - -

- GNDIO7 7 - - GNDIO7 7 - -

G5 PL3A 7 T3 - PL3A 7 T3 -

G6 PL3B 7 C3 - PL3B 7 C3 -

F4 PL4A 7 T - PL4A 7 T -

F3 PL4B 7 C - PL4B 7 C -

G4 PL5A 7 T3 - PL5A 7 T3 -

G3 PL5B 7 C3 - PL5B 7 C3 -

D1 PL6A 7 T3 - PL6A 7 T3 -

D2 PL6B 7 C3 - PL6B 7 C3 -

- GNDIO7 7 - - GNDIO7 7 - -

E1 PL7A 7 T LUM0_PLLT_FB_A PL7A 7 T LUM0_PLLT_FB_A

E2 PL7B 7 C LUM0_PLLC_FB_A PL7B 7 C LUM0_PLLC_FB_A

H5 PL8A 7 T3 - PL8A 7 T3 -

H6 PL8B 7 C3 - PL8B 7 C3 -

H4 PL9A 7 - - PL9A 7 - -

H3 PL10B 7 - VREF1_7 PL10B 7 - VREF1_7

F1 PL11A 7 T3 DQS PL11A 7 T3 DQS

F2 PL11B 7 C3 - PL11B 7 C3 -

- GNDIO7 7 - - GNDIO7 7 - -

J5 PL12A 7 T - PL12A 7 T -

J6 PL12B 7 C - PL12B 7 C -

G1 PL13A 7 T3 - PL13A 7 T3 -

G2 PL13B 7 C3 - PL13B 7 C3 -

J4 PL15A 7 T3 - PL15A 7 T3 -

J3 PL15B 7 C3 - PL15B 7 C3 -

- GNDIO7 7 - - GNDIO7 7 - -

H1 PL16A 7 T LUM0_PLLT_IN_A PL16A 7 T LUM0_PLLT_IN_A

H2 PL16B 7 C LUM0_PLLC_IN_A PL16B 7 C LUM0_PLLC_IN_A

J1 PL17A 7 T3 - PL17A 7 T3 -

J2 PL17B 7 C3 - PL17B 7 C3 -

K3 PL18A 7 - VREF2_7 PL18A 7 - VREF2_7

K2 PL19B 7 - - PL19B 7 - -

K4 PL20A 7 T3 DQS PL20A 7 T3 DQS

- GNDIO7 7 - - GNDIO7 7 - -

K5 PL20B 7 C3 - PL20B 7 C3 -

K1 PL21A 7 T - PL21A 7 T -

L2 PL21B 7 C - PL21B 7 C -

L4 PL22A 7 T3 - PL22A 7 T3 -

L3 PL22B 7 C3 - PL22B 7 C3 -
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L1 - - - - PL23A 7 T3 -

M1 - - - - PL23B 7 C3 -

M2 - - - - PL24A 7 - -

L5 VCCP0 - - - VCCP0 - - -

N2 GNDP0 - - - GNDP0 - - -

N1 - - - - PL25B 6 - -

P2 - - - - PL26A 6 T3 -

P1 - - - - PL26B 6 C3 -

M4 PL23A 6 T3 - PL27A 6 T3 -

M3 PL23B 6 C3 - PL27B 6 C3 -

R2 PL24A 6 T PCLKT6_0 PL28A 6 T PCLKT6_0

- GNDIO6 6 - - GNDIO6 6 - -

R1 PL24B 6 C PCLKC6_0 PL28B 6 C PCLKC6_0

N3 PL25A 6 T3 - PL29A 6 T3 -

N4 PL25B 6 C3 - PL29B 6 C3 -

M5 PL26A 6 - - PL30A 6 - -

N5 PL27B 6 - VREF1_6 PL31B 6 - VREF1_6

T2 PL28A 6 T3 DQS PL32A 6 T3 DQS

T1 PL28B 6 C3 - PL32B 6 C3 -

- GNDIO6 6 - - GNDIO6 6 - -

U2 PL29A 6 T LLM0_PLLT_IN_A PL33A 6 T LLM0_PLLT_IN_A

U1 PL29B 6 C LLM0_PLLC_IN_A PL33B 6 C LLM0_PLLC_IN_A

P3 PL30A 6 T3 - PL34A 6 T3 -

P4 PL30B 6 C3 - PL34B 6 C3 -

P6 PL32A 6 T3 - PL36A 6 T3 -

P5 PL32B 6 C3 - PL36B 6 C3 -

- GNDIO6 6 - - GNDIO6 6 - -

V2 PL33A 6 T - PL37A 6 T -

V1 PL33B 6 C - PL37B 6 C -

W2 PL34A 6 T3 - PL38A 6 T3 -

W1 PL34B 6 C3 - PL38B 6 C3 -

R3 PL35A 6 - VREF2_6 PL39A 6 - VREF2_6

R4 PL36B 6 - - PL40B 6 - -

R6 PL37A 6 T3 DQS PL41A 6 T3 DQS

R5 PL37B 6 C3 - PL41B 6 C3 -

- GNDIO6 6 - - GNDIO6 6 - -

Y2 PL38A 6 T LLM0_PLLT_FB_A PL42A 6 T LLM0_PLLT_FB_A

Y1 PL38B 6 C LLM0_PLLC_FB_A PL42B 6 C LLM0_PLLC_FB_A

T3 PL39A 6 T3 - PL43A 6 T3 -

T4 PL39B 6 C3 - PL43B 6 C3 -

W3 PL40A 6 T3 - PL44A 6 T3 -

V3 PL40B 6 C3 - PL44B 6 C3 -

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

Ball 
Number

LFXP15 LFXP20

Ball 
Function Bank Differential

Dual 
Function

Ball 
Function Bank Differential

Dual 
Function
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Conventional Packaging
Commercial

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

LFXP3C-3Q208C 136 1.8/2.5/3.3V -3 PQFP 208 COM 3.1K

LFXP3C-4Q208C 136 1.8/2.5/3.3V -4 PQFP 208 COM 3.1K

LFXP3C-5Q208C 136 1.8/2.5/3.3V -5 PQFP 208 COM 3.1K

LFXP3C-3T144C 100 1.8/2.5/3.3V -3 TQFP 144 COM 3.1K

LFXP3C-4T144C 100 1.8/2.5/3.3V -4 TQFP 144 COM 3.1K

LFXP3C-5T144C 100 1.8/2.5/3.3V -5 TQFP 144 COM 3.1K

LFXP3C-3T100C 62 1.8/2.5/3.3V -3 TQFP 100 COM 3.1K

LFXP3C-4T100C 62 1.8/2.5/3.3V -4 TQFP 100 COM 3.1K

LFXP3C-5T100C 62 1.8/2.5/3.3V -5 TQFP 100 COM 3.1K

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

LFXP6C-3F256C 188 1.8/2.5/3.3V -3 fpBGA 256 COM 5.8K

LFXP6C-4F256C 188 1.8/2.5/3.3V -4 fpBGA 256 COM 5.8K

LFXP6C-5F256C 188 1.8/2.5/3.3V -5 fpBGA 256 COM 5.8K

LFXP6C-3Q208C 142 1.8/2.5/3.3V -3 PQFP 208 COM 5.8K

LFXP6C-4Q208C 142 1.8/2.5/3.3V -4 PQFP 208 COM 5.8K

LFXP6C-5Q208C 142 1.8/2.5/3.3V -5 PQFP 208 COM 5.8K

LFXP6C-3T144C 100 1.8/2.5/3.3V -3 TQFP 144 COM 5.8K

LFXP6C-4T144C 100 1.8/2.5/3.3V -4 TQFP 144 COM 5.8K

LFXP6C-5T144C 100 1.8/2.5/3.3V -5 TQFP 144 COM 5.8K

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

LFXP10C-3F388C 244 1.8/2.5/3.3V -3 fpBGA 388 COM 9.7K

LFXP10C-4F388C 244 1.8/2.5/3.3V -4 fpBGA 388 COM 9.7K

LFXP10C-5F388C 244 1.8/2.5/3.3V -5 fpBGA 388 COM 9.7K

LFXP10C-3F256C 188 1.8/2.5/3.3V -3 fpBGA 256 COM 9.7K

LFXP10C-4F256C 188 1.8/2.5/3.3V -4 fpBGA 256 COM 9.7K

LFXP10C-5F256C 188 1.8/2.5/3.3V -5 fpBGA 256 COM 9.7K
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Industrial (Cont.)

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

LFXP15E-3F484I 300 1.2V -3 fpBGA 484 IND 15.5K

LFXP15E-4F484I 300 1.2V -4 fpBGA 484 IND 15.5K

LFXP15E-3F388I 268 1.2V -3 fpBGA 388 IND 15.5K

LFXP15E-4F388I 268 1.2V -4 fpBGA 388 IND 15.5K

LFXP15E-3F256I 188 1.2V -3 fpBGA 256 IND 15.5K

LFXP15E-4F256I 188 1.2V -4 fpBGA 256 IND 15.5K

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

LFXP20E-3F484I 340 1.2V -3 fpBGA 484 IND 19.7K

LFXP20E-4F484I 340 1.2V -4 fpBGA 484 IND 19.7K

LFXP20E-3F388I 268 1.2V -3 fpBGA 388 IND 19.7K

LFXP20E-4F388I 268 1.2V -4 fpBGA 388 IND 19.7K

LFXP20E-3F256I 188 1.2V -3 fpBGA 256 IND 19.7K

LFXP20E-4F256I 188 1.2V -4 fpBGA 256 IND 19.7K
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Industrial (Cont.)

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

LFXP6E-4TN144I 100 1.2V -4 TQFP 144 IND 5.8K
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Industrial (Cont.)

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

LFXP10E-3FN388I 244 1.2V -3 fpBGA 388 IND 9.7K

LFXP10E-4FN388I 244 1.2V -4 fpBGA 388 IND 9.7K

LFXP10E-3FN256I 188 1.2V -3 fpBGA 256 IND 9.7K

LFXP10E-4FN256I 188 1.2V -4 fpBGA 256 IND 9.7K

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

LFXP15E-3FN484I 300 1.2V -3 fpBGA 484 IND 15.5K

LFXP15E-4FN484I 300 1.2V -4 fpBGA 484 IND 15.5K

LFXP15E-3FN388I 268 1.2V -3 fpBGA 388 IND 15.5K

LFXP15E-4FN388I 268 1.2V -4 fpBGA 388 IND 15.5K

LFXP15E-3FN256I 188 1.2V -3 fpBGA 256 IND 15.5K

LFXP15E-4FN256I 188 1.2V -4 fpBGA 256 IND 15.5K

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

LFXP20E-3FN484I 340 1.2V -3 fpBGA 484 IND 19.7K

LFXP20E-4FN484I 340 1.2V -4 fpBGA 484 IND 19.7K

LFXP20E-3FN388I 268 1.2V -3 fpBGA 388 IND 19.7K

LFXP20E-4FN388I 268 1.2V -4 fpBGA 388 IND 19.7K

LFXP20E-3FN256I 188 1.2V -3 fpBGA 256 IND 19.7K

LFXP20E-4FN256I 188 1.2V -4 fpBGA 256 IND 19.7K


