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Understanding Embedded - FPGAs (Field
Programmable Gate Array)

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

Applications of Embedded - FPGAs

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

Common Subcategories of Embedded -
FPGAs

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

Types of Embedded - FPGAs

Embedded - FPGAs can be classified into several types
based on their architecture and specific capabilities. SRAM-
based FPGAs are prevalent due to their high speed and
ability to support complex designs, making them suitable
for performance-critical applications. Flash-based FPGAs
offer non-volatile storage, retaining their configuration
without power and enabling faster start-up times. Antifuse-
based FPGAs provide a permanent, one-time
programmable solution, ensuring robust security and
reliability for critical systems. Each type of FPGA brings
distinct advantages, making the choice dependent on the
specific needs of the application.
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Introduction
The LatticeXP family of FPGA devices combine logic gates, embedded memory and high performance I/Os in a 
single architecture that is both non-volatile and infinitely reconfigurable to support cost-effective system designs.

The re-programmable non-volatile technology used in the LatticeXP family is the next generation ispXP™ technol-
ogy. With this technology, expensive external configuration memories are not required and designs are secured 
from unauthorized read-back. In addition, instant-on capability allows for easy interfacing in many applications.

The ispLEVER® design tool from Lattice allows large complex designs to be efficiently implemented using the Lat-
ticeXP family of FPGA devices. Synthesis library support for LatticeXP is available for popular logic synthesis tools. 
The ispLEVER tool uses the synthesis tool output along with the constraints from its floor planning tools to place 
and route the design in the LatticeXP device. The ispLEVER tool extracts the timing from the routing and back-
annotates it into the design for timing verification.

Lattice provides many pre-designed IP (Intellectual Property) ispLeverCORE™ modules for the LatticeXP family. 
By using these IPs as standardized blocks, designers are free to concentrate on the unique aspects of their design, 
increasing their productivity.
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Figure 2-6. Secondary Clock Sources

Clock Routing
The clock routing structure in LatticeXP devices consists of four Primary Clock lines and a Secondary Clock net-
work per quadrant. The primary clocks are generated from MUXs located in each quadrant. Figure 2-7 shows this 
clock routing. The four secondary clocks are generated from MUXs located in each quadrant as shown in Figure 2-
8. Each slice derives its clock from the primary clock lines, secondary clock lines and routing as shown in Figure 2-
9.

Figure 2-7. Per Quadrant Primary Clock Selection
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Figure 2-10. PLL Diagram

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

Figure 2-11. PLL Primitive

Table 2-5. PLL Signal Descriptions

Signal I/O Description

CLKI I Clock input from external pin or routing

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

RST I “1” to reset input clock divider

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

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

CLKOK O PLL output to clock tree through secondary clock divider

LOCK O “1” indicates PLL LOCK to CLKI

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

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

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

DDAIDEL[2:0] I Dynamic Delay Input

DDAOZR O Dynamic Delay Zero Output

DDAOLAG O Dynamic Delay Lag/Lead Output

DDAODEL[2:0] O Dynamic Delay Output
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Figure 2-23. Output Register Block 

Figure 2-24. ODDRXB Primitive

Tristate Register Block
The tristate register block provides the ability to register tri-state control signals from the core of the device before 
they are passed to the sysIO buffers. The block contains a register for SDR operation and an additional latch for 
DDR operation. Figure 2-25 shows the diagram of the Tristate Register Block.

In SDR mode, ONEG1 feeds one of the flip-flops that then feeds the output. The flip-flop can be configured a D-
type or latch. In DDR mode, ONEG1 is fed into one register on the positive edge of the clock and OPOS1 is 
latched. A multiplexer running off the same clock selects the correct register for feeding to the output (D0). 
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Figure 2-25. Tristate Register Block

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 and a DQS signal provided from 
the programmable DQS pin. The clock can optionally be inverted. 

The clock enable and local reset signals are selected from the routing and optionally inverted. The global tristate 
signal is passed through this block.

DDR Memory Support
Implementing high performance DDR memory interfaces requires dedicated DDR register structures in the input 
(for read operations) and in the output (for write operations). As indicated in the PIO Logic section, the LatticeXP 
devices provide this capability. In addition to these registers, the LatticeXP devices contain two elements to simplify 
the design of input structures for read operations: the DQS delay block and polarity control logic.

DLL Calibrated DQS Delay Block
Source Synchronous interfaces generally require the input clock to be adjusted in order to correctly capture data at 
the input register. For most interfaces a PLL is used for this adjustment, however in DDR memories the clock 
(referred to as DQS) is not free running so this approach cannot be used. The DQS Delay block provides the 
required clock alignment for DDR memory interfaces.

The DQS signal (selected PIOs only) feeds from the PAD through a DQS delay element to a dedicated DQS routing 
resource. The DQS signal also feeds the polarity control logic which controls the polarity of the clock to the sync 
registers in the input register blocks. Figures 2-26 and 2-27 show how the polarity control logic are routed to the 
PIOs.

The temperature, voltage and process variations of the DQS delay block are compensated by a set of calibration 
(6-bit bus) signals from two DLLs on opposite sides of the device. Each DLL compensates DQS Delays in its half of 
the device as shown in Figure 2-27. The DLL loop is compensated for temperature, voltage and process variations 
by the system clock and feedback loop.
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Figure 2-28. LatticeXP Banks

LatticeXP devices contain two types of sysIO buffer pairs. 

1. Top and Bottom sysIO Buffer Pair (Single-Ended Outputs Only)
The sysIO buffer pairs in the top and bottom banks of the device consist of two single-ended output drivers and 
two sets of single-ended input buffers (both ratioed and referenced). The referenced input buffer can also be 
configured 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.

Only the I/Os on the top and bottom banks have PCI clamps. Note that the PCI clamp is enabled after VCC, 
VCCAUX and VCCIO are at valid operating levels and the device has been configured.

2. Left and Right sysIO Buffer Pair (Differential and Single-Ended Outputs)
The sysIO buffer pairs in the left and right banks of the device consist of two single-ended output drivers, two 
sets of single-ended input buffers (both ratioed and referenced) and one differential output driver. The refer-
enced input buffer can also be configured as a differential input. In these banks 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 I/O, 
and the comp (complementary) pad is associated with the negative side of the differential I/O.

Select I/Os in the left and right banks have LVDS differential output drivers. Refer to the Logic Signal Connec-
tions tables for more information.
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LatticeXP Internal Timing Parameters1 
Over Recommended Operating Conditions

Parameter Description

-5 -4 -3

UnitsMin. Max. Min. Max. Min. Max.

PFU/PFF Logic Mode Timing

tLUT4_PFU LUT4 Delay (A to D Inputs to F Output) — 0.28 — 0.34 — 0.40 ns

tLUT6_PFU LUT6 Delay (A to D Inputs to OFX Output) — 0.44 — 0.53 — 0.63 ns

tLSR_PFU Set/Reset to Output of PFU — 0.90 — 1.08 — 1.29 ns

tSUM_PFU Clock to Mux (M0,M1) Input Setup Time 0.13 — 0.15 — 0.19 — ns

tHM_PFU Clock to Mux (M0,M1) Input Hold Time -0.04 — -0.03 — -0.03 — ns

tSUD_PFU Clock to D Input Setup Time 0.13 — 0.16 — 0.19 — ns

tHD_PFU Clock to D Input Hold Time -0.03 — -0.02 — -0.02 — ns

tCK2Q_PFU Clock to Q Delay, D-type Register Configuration — 0.40 — 0.48 — 0.58 ns

tLE2Q_PFU Clock to Q Delay Latch Configuration — 0.53 — 0.64 — 0.76 ns

tLD2Q_PFU D to Q Throughput Delay when Latch is Enabled — 0.55 — 0.66 — 0.79 ns

PFU Dual Port Memory Mode Timing

tCORAM_PFU Clock to Output — 0.40 — 0.48 — 0.58 ns

tSUDATA_PFU Data Setup Time -0.18 — -0.14 — -0.11 — ns

tHDATA_PFU Data Hold Time 0.28 — 0.34 — 0.40 — ns

tSUADDR_PFU Address Setup Time -0.46 — -0.37 — -0.30 — ns

tHADDR_PFU Address Hold Time 0.71 — 0.85 — 1.02 — ns

tSUWREN_PFU Write/Read Enable Setup Time -0.22 — -0.17 — -0.14 — ns

tHWREN_PFU Write/Read Enable Hold Time 0.33 — 0.40 — 0.48 — ns

PIC Timing

PIO Input/Output Buffer Timing

tIN_PIO Input Buffer Delay — 0.62 — 0.72 — 0.85 ns

tOUT_PIO Output Buffer Delay — 2.12 — 2.54 — 3.05 ns

IOLOGIC Input/Output Timing

tSUI_PIO Input Register Setup Time (Data Before Clock) 1.35 — 1.83 — 2.37 — ns

tHI_PIO Input Register Hold Time (Data After Clock) 0.05 — 0.05 — 0.05 — ns

tCOO_PIO Output Register Clock to Output Delay — 0.36 — 0.44 — 0.52 ns

tSUCE_PIO Input Register Clock Enable Setup Time -0.09 — -0.07 — -0.06 — ns

tHCE_PIO Input Register Clock Enable Hold Time 0.13 — 0.16 — 0.19 — ns

tSULSR_PIO Set/Reset Setup Time 0.19 — 0.23 — 0.28 — ns

tHLSR_PIO Set/Reset Hold Time -0.14 — -0.11 — -0.09 — ns

EBR Timing

tCO_EBR Clock to Output from Address or Data — 4.01 — 4.81 — 5.78 ns

tCOO_EBR Clock to Output from EBR Output Register — 0.81 — 0.97 — 1.17 ns

tSUDATA_EBR Setup Data to EBR Memory -0.26 — -0.21 — -0.17 — ns

tHDATA_EBR Hold Data to EBR Memory 0.41 — 0.49 — 0.59 — ns

tSUADDR_EBR Setup Address to EBR Memory -0.26 — -0.21 — -0.17 — ns

tHADDR_EBR Hold Address to EBR Memory 0.41 — 0.49 — 0.59 — ns

tSUWREN_EBR Setup Write/Read Enable to EBR Memory -0.17 — -0.13 — -0.11 — ns

tHWREN_EBR Hold Write/Read Enable to EBR Memory 0.26 — 0.31 — 0.37 — ns

tSUCE_EBR Clock Enable Setup Time to EBR Output Register 0.19 — 0.23 — 0.28 — ns

tHCE_EBR Clock Enable Hold Time to EBR Output Register -0.13 — -0.10 — -0.08 — ns
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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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EBR Memory Timing Diagrams
Figure 3-8. Read Mode (Normal)

Note: Input data and address are registered at the positive edge of the clock and output data appears after the positive of the clock.

Figure 3-9. Read Mode with Input and Output Registers
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47 PB11A 5 T DQS PB14A 5 T DQS

48 PB11B 5 C - PB14B 5 C -

49 VCCIO5 5 - - VCCIO5 5 - -

50 PB12A 5 T - PB15A 5 T -

51 PB12B 5 C - PB15B 5 C -

52 PB13A 5 T - PB16A 5 T -

53 PB13B 5 C - PB16B 5 C -

54 GND - - - GND - - -

55 PB14A 4 T - PB17A 4 T -

56 GNDIO4 4 - - GNDIO4 4 - -

57 PB14B 4 C - PB17B 4 C -

58 PB15A 4 T PCLKT4_0 PB18A 4 T PCLKT4_0

59 PB15B 4 C PCLKC4_0 PB18B 4 C PCLKC4_0

60 PB16A 4 T - PB19A 4 T -

61 VCCIO4 4 - - VCCIO4 4 - -

62 PB16B 4 C - PB19B 4 C -

63 PB19A 4 T DQS PB22A 4 T DQS

64 GNDIO4 4 - - GNDIO4 4 - -

65 PB19B 4 C VREF1_4 PB22B 4 C VREF1_4

66 PB20A 4 T - PB23A 4 T -

67 PB20B 4 C - PB23B 4 C -

68 VCCIO4 4 - - VCCIO4 4 - -

69 PB22A 4 - - PB25A 4 - -

70 PB24A 4 T VREF2_4 PB27A 4 T VREF2_4

71 PB24B 4 C - PB27B 4 C -

72 PB25A 4 - - PB28A 4 - -

73 VCC - - - VCC - - -

74 PR18B 3 C3 - PR26B 3 C3 -

75 GNDIO3 3 - - GNDIO3 3 - -

76 PR18A 3 T3 - PR26A 3 T3 -

77 PR17B 3 C - PR25B 3 C -

78 PR17A 3 T - PR25A 3 T -

79 PR16B 3 C3 - PR24B 3 C3 -

80 PR16A 3 T3 DQS PR24A 3 T3 DQS

81 PR15B 3 - VREF1_3 PR23B 3 - VREF1_3

82 PR14A 3 - VREF2_3 PR22A 3 - VREF2_3

83 PR13B 3 C - PR21B 3 C3 -

84 PR13A 3 T - PR21A 3 T3 -

85 GND - - - GND - - -

86 PR12A 3 - - PR20A 3 - -

87 PR11B 3 C - PR19B 3 C3 -

88 VCCIO3 3 - - VCCIO3 3 - -

89 PR11A 3 T - PR19A 3 T3 -

90 GNDP1 - - - GNDP1 - - -

91 VCCP1 - - - VCCP1 - - -

92 PR9B 2 C PCLKC2_0 PR12B 2 C PCLKC2_0

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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LFXP6 & LFXP10 Logic Signal Connections: 256 fpBGA 

Ball 
Number

LFXP6 LFXP10

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 - -

D2 PL3A 7 T LUM0_PLLT_FB_A PL3A 7 T LUM0_PLLT_FB_A

D3 PL3B 7 C LUM0_PLLC_FB_A PL3B 7 C LUM0_PLLC_FB_A

D1 PL2A 7 T3 - PL5A 7 - -

E2 PL5A 7 - VREF1_7 PL6B 7 - VREF1_7

- GNDIO7 7 - - GNDIO7 7 - -

E1 PL7A 7 T3 DQS PL7A 7 T3 DQS

F1 PL7B 7 C3 - PL7B 7 C3 -

E3 PL12A 7 T - PL8A 7 T -

F4 PL12B 7 C - PL8B 7 C -

F3 PL4A 7 T3 - PL9A 7 T3 -

F2 PL4B 7 C3 - PL9B 7 C3 -

- GNDIO7 7 - - GNDIO7 7 - -

G1 PL2B 7 C3 - PL11B 7 - -

G3 PL8A 7 T LUM0_PLLT_IN_A PL12A 7 T LUM0_PLLT_IN_A

G2 PL8B 7 C LUM0_PLLC_IN_A PL12B 7 C LUM0_PLLC_IN_A

H1 PL9A 7 T3 - PL13A 7 T3 -

H2 PL9B 7 C3 - PL13B 7 C3 -

G4 PL6B 7 - VREF2_7 PL14A 7 - VREF2_7

G5 PL14A 7 - - PL15B 7 - -

- GNDIO7 7 - - GNDIO7 7 - -

J1 PL11A 7 T3 - PL16A 7 T3 DQS

J2 PL11B 7 C3 - PL16B 7 C3 -

H3 PL13A 7 T3 - PL18A 7 T3 -

J3 PL13B 7 C3 - PL18B 7 C3 -

H4 VCCP0 - - - VCCP0 - - -

H5 GNDP0 - - - GNDP0 - - -

K1 PL17A 6 T PCLKT6_0 PL20A 6 T PCLKT6_0

K2 PL17B 6 C PCLKC6_0 PL20B 6 C PCLKC6_0

- GNDIO6 6 - - GNDIO6 6 - -

J4 PL15B 6 - - PL22A 6 - -

J5 PL22A 6 - VREF1_6 PL23B 6 - VREF1_6

L1 PL16A 6 T3 - PL24A 6 T3 DQS

L2 PL16B 6 C3 - PL24B 6 C3 -

M1 PL18A 6 T3 - PL25A 6 T LLM0_PLLT_IN_A

M2 PL18B 6 C3 - PL25B 6 C LLM0_PLLC_IN_A

K3 PL19A 6 T3 - PL26A 6 T3 -

- GNDIO6 6 - - GNDIO6 6 - -

L3 PL19B 6 C3 - PL26B 6 C3 -

L4 PL21A 6 T3 - PL28A 6 - -
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K10 GND - - - GND - - -

K7 GND - - - GND - - -

K8 GND - - - GND - - -

K9 GND - - - GND - - -

L11 GND - - - GND - - -

L6 GND - - - GND - - -

T1 GND - - - GND - - -

T16 GND - - - GND - - -

D13 VCC - - - VCC - - -

D4 VCC - - - VCC - - -

E12 VCC - - - VCC - - -

E5 VCC - - - VCC - - -

M12 VCC - - - VCC - - -

M5 VCC - - - VCC - - -

N13 VCC - - - VCC - - -

N4 VCC - - - VCC - - -

E13 VCCAUX - - - VCCAUX - - -

E4 VCCAUX - - - VCCAUX - - -

M13 VCCAUX - - - VCCAUX - - -

M4 VCCAUX - - - VCCAUX - - -

F7 VCCIO0 0 - - VCCIO0 0 - -

F8 VCCIO0 0 - - VCCIO0 0 - -

F10 VCCIO1 1 - - VCCIO1 1 - -

F9 VCCIO1 1 - - VCCIO1 1 - -

G11 VCCIO2 2 - - VCCIO2 2 - -

H11 VCCIO2 2 - - VCCIO2 2 - -

J11 VCCIO3 3 - - VCCIO3 3 - -

K11 VCCIO3 3 - - VCCIO3 3 - -

L10 VCCIO4 4 - - VCCIO4 4 - -

L9 VCCIO4 4 - - VCCIO4 4 - -

L7 VCCIO5 5 - - VCCIO5 5 - -

L8 VCCIO5 5 - - VCCIO5 5 - -

J6 VCCIO6 6 - - VCCIO6 6 - -

K6 VCCIO6 6 - - VCCIO6 6 - -

G6 VCCIO7 7 - - VCCIO7 7 - -

H6 VCCIO7 7 - - VCCIO7 7 - -

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

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

Ball 
Number

LFXP6 LFXP10

Ball 
Function Bank Differential

Dual 
Function

Ball 
Function Bank Differential

Dual 
Function
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T7 PB23B 5 C - PB27B 5 C -

- GNDIO5 5 - - GNDIO5 5 - -

P8 PB24A 5 T - PB28A 5 T -

T8 PB24B 5 C - PB28B 5 C -

R8 PB25A 5 T - PB29A 5 T -

T9 PB25B 5 C - PB29B 5 C -

R9 PB26A 4 T - PB30A 4 T -

P9 PB26B 4 C - PB30B 4 C -

T10 PB27A 4 T PCLKT4_0 PB31A 4 T PCLKT4_0

T11 PB27B 4 C PCLKC4_0 PB31B 4 C PCLKC4_0

- GNDIO4 4 - - GNDIO4 4 - -

R10 PB28A 4 T - PB32A 4 T -

P10 PB28B 4 C - PB32B 4 C -

N9 PB29A 4 - - PB33A 4 - -

M9 PB30B 4 - - PB34B 4 - -

R12 PB31A 4 T DQS PB35A 4 T DQS

T12 PB31B 4 C VREF1_4 PB35B 4 C VREF1_4

P13 PB32A 4 T - PB36A 4 T -

R13 PB32B 4 C - PB36B 4 C -

M11 PB33A 4 T - PB37A 4 T -

- GNDIO4 4 - - GNDIO4 4 - -

N11 PB33B 4 C - PB37B 4 C -

N10 PB34A 4 T - PB38A 4 T -

M10 PB34B 4 C - PB38B 4 C -

T13 PB35A 4 T - PB39A 4 T -

P14 PB35B 4 C - PB39B 4 C -

R11 PB36A 4 T VREF2_4 PB40A 4 T VREF2_4

P12 PB36B 4 C - PB40B 4 C -

T14 PB37A 4 - - PB41A 4 - -

R14 PB38B 4 - - PB42B 4 - -

- GNDIO4 4 - - GNDIO4 4 - -

P11 PB39A 4 T DQS PB43A 4 T DQS

N12 PB39B 4 C - PB43B 4 C -

T15 PB40A 4 T - PB44A 4 T -

R15 PB40B 4 C - PB44B 4 C -

- GNDIO4 4 - - GNDIO4 4 - -

- GNDIO4 4 - - GNDIO4 4 - -

- GNDIO4 4 - - GNDIO4 4 - -

- GNDIO3 3 - - GNDIO3 3 - -

- GNDIO3 3 - - GNDIO3 3 - -

P15 PR38B 3 C RLM0_PLLC_FB_A PR42B 3 C RLM0_PLLC_FB_A

N15 PR38A 3 T RLM0_PLLT_FB_A PR42A 3 T RLM0_PLLT_FB_A

LFXP15 & LFXP20 Logic Signal Connections: 256 fpBGA (Cont.)

Ball 
Number

LFXP15 LFXP20

Ball 
Function Bank Differential

Dual 
Function

Ball 
Function Bank Differential

Dual 
Function
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G10 GND - - - GND - - -

G7 GND - - - GND - - -

G8 GND - - - GND - - -

G9 GND - - - GND - - -

H10 GND - - - GND - - -

H7 GND - - - GND - - -

H8 GND - - - GND - - -

H9 GND - - - GND - - -

J10 GND - - - GND - - -

J7 GND - - - GND - - -

J8 GND - - - GND - - -

J9 GND - - - GND - - -

K10 GND - - - GND - - -

K7 GND - - - GND - - -

K8 GND - - - GND - - -

K9 GND - - - GND - - -

L11 GND - - - GND - - -

L6 GND - - - GND - - -

T1 GND - - - GND - - -

T16 GND - - - GND - - -

D13 VCC - - - VCC - - -

D4 VCC - - - VCC - - -

E12 VCC - - - VCC - - -

E5 VCC - - - VCC - - -

M12 VCC - - - VCC - - -

M5 VCC - - - VCC - - -

N13 VCC - - - VCC - - -

N4 VCC - - - VCC - - -

E13 VCCAUX - - - VCCAUX - - -

E4 VCCAUX - - - VCCAUX - - -

M13 VCCAUX - - - VCCAUX - - -

M4 VCCAUX - - - VCCAUX - - -

F7 VCCIO0 0 - - VCCIO0 0 - -

F8 VCCIO0 0 - - VCCIO0 0 - -

F10 VCCIO1 1 - - VCCIO1 1 - -

F9 VCCIO1 1 - - VCCIO1 1 - -

G11 VCCIO2 2 - - VCCIO2 2 - -

H11 VCCIO2 2 - - VCCIO2 2 - -

J11 VCCIO3 3 - - VCCIO3 3 - -

K11 VCCIO3 3 - - VCCIO3 3 - -

L10 VCCIO4 4 - - VCCIO4 4 - -

L9 VCCIO4 4 - - VCCIO4 4 - -

LFXP15 & LFXP20 Logic Signal Connections: 256 fpBGA (Cont.)

Ball 
Number

LFXP15 LFXP20

Ball 
Function Bank Differential

Dual 
Function

Ball 
Function Bank Differential

Dual 
Function
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LFXP10, LFXP15 & LFXP20 Logic Signal Connections: 388 fpBGA 

Ball 
Number

LFXP10 LFXP15 LFXP20

Ball 
Function Bank Diff. Dual Function

Ball 
Function Bank Diff. Dual Function

Ball 
Function Bank Diff. Dual Function

F4 PROGRAMN 7 - - PROGRAMN 7 - - PROGRAMN 7 - -

G4 CCLK 7 - - CCLK 7 - - CCLK 7 - -

- GNDIO7 7 - - GNDIO7 7 - - GNDIO7 7 - -

D2 PL2A 7 T3 - PL6A 7 T3 - PL6A 7 T3 -

D1 PL2B 7 C3 - PL6B 7 C3 - PL6B 7 C3 -

- GNDIO7 7 - - GNDIO7 7 - - GNDIO7 7 - -

E2 PL3A 7 T LUM0_PLLT_FB_A PL7A 7 T LUM0_PLLT_FB_A PL7A 7 T LUM0_PLLT_FB_A

E3 PL3B 7 C LUM0_PLLC_FB_A PL7B 7 C LUM0_PLLC_FB_A PL7B 7 C LUM0_PLLC_FB_A

F3 PL4A 7 T3 - PL8A 7 T3 - PL8A 7 T3 -

F2 PL4B 7 C3 - PL8B 7 C3 - PL8B 7 C3 -

H4 PL5A 7 - - PL9A 7 - - PL9A 7 - -

H3 PL6B 7 - VREF1_7 PL10B 7 - VREF1_7 PL10B 7 - VREF1_7

G3 PL7A 7 T3 DQS PL11A 7 T3 DQS PL11A 7 T3 DQS

G2 PL7B 7 C3 - PL11B 7 C3 - PL11B 7 C3 -

- GNDIO7 7 - - GNDIO7 7 - - GNDIO7 7 - -

F1 PL8A 7 T - PL12A 7 T - PL12A 7 T -

E1 PL8B 7 C - PL12B 7 C - PL12B 7 C -

J4 PL9A 7 T3 - PL13A 7 T3 - PL13A 7 T3 -

K4 PL9B 7 C3 - PL13B 7 C3 - PL13B 7 C3 -

G1 PL11A 7 T3 - PL15A 7 T3 - PL15A 7 T3 -

H2 PL11B 7 C3 - PL15B 7 C3 - PL15B 7 C3 -

- GNDIO7 7 - - GNDIO7 7 - - GNDIO7 7 - -

J2 PL12A 7 T LUM0_PLLT_IN_A PL16A 7 T LUM0_PLLT_IN_A PL16A 7 T LUM0_PLLT_IN_A

H1 PL12B 7 C LUM0_PLLC_IN_A PL16B 7 C LUM0_PLLC_IN_A PL16B 7 C LUM0_PLLC_IN_A

J1 PL13A 7 T3 - PL17A 7 T3 - PL17A 7 T3 -

K2 PL13B 7 C3 - PL17B 7 C3 - PL17B 7 C3 -

K3 PL14A 7 - VREF2_7 PL18A 7 - VREF2_7 PL18A 7 - VREF2_7

J3 PL15B 7 - - PL19B 7 - - PL19B 7 - -

K1 PL16A 7 T3 DQS PL20A 7 T3 DQS PL20A 7 T3 DQS

- GNDIO7 7 - - GNDIO7 7 - - GNDIO7 7 - -

L2 PL16B 7 C3 - PL20B 7 C3 - PL20B 7 C3 -

L3 PL17A 7 T - PL21A 7 T - PL21A 7 T -

L4 PL17B 7 C - PL21B 7 C - PL21B 7 C -

L1 PL18A 7 T3 - PL22A 7 T3 - PL22A 7 T3 -

M1 PL18B 7 C3 - PL22B 7 C3 - PL22B 7 C3 -

M2 VCCP0 - - - VCCP0 - - - VCCP0 - - -

N1 GNDP0 - - - GNDP0 - - - GNDP0 - - -

M3 PL19A 6 T3 - PL23A 6 T3 - PL27A 6 T3 -

M4 PL19B 6 C3 - PL23B 6 C3 - PL27B 6 C3 -

P1 PL20A 6 T PCLKT6_0 PL24A 6 T PCLKT6_0 PL28A 6 T PCLKT6_0

- GNDIO6 6 - - GNDIO6 6 - - GNDIO6 6 - -

N2 PL20B 6 C PCLKC6_0 PL24B 6 C PCLKC6_0 PL28B 6 C PCLKC6_0

R1 PL21A 6 T3 - PL25A 6 T3 - PL29A 6 T3 -

P2 PL21B 6 C3 - PL25B 6 C3 - PL29B 6 C3 -

N3 PL22A 6 - - PL26A 6 - - PL30A 6 - -

N4 PL23B 6 - VREF1_6 PL27B 6 - VREF1_6 PL31B 6 - VREF1_6

T1 PL24A 6 T3 DQS PL28A 6 T3 DQS PL32A 6 T3 DQS

R2 PL24B 6 C3 - PL28B 6 C3 - PL32B 6 C3 -

- GNDIO6 6 - - GNDIO6 6 - - GNDIO6 6 - -
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B3 PT8B 0 C - PT12B 0 C -

A3 PT8A 0 T - PT12A 0 T -

- GNDIO0 0 - - GNDIO0 0 - -

D7 PT7B 0 C - PT11B 0 C -

C7 PT7A 0 T DQS PT11A 0 T DQS

B2 PT6B 0 - - PT10B 0 - -

C2 PT5A 0 - - PT9A 0 - -

C3 PT4B 0 C - PT8B 0 C -

D3 PT4A 0 T - PT8A 0 T -

F7 PT3B 0 C - PT7B 0 C -

E7 PT3A 0 T - PT7A 0 T -

- GNDIO0 0 - - GNDIO0 0 - -

C6 - - - - PT6B 0 C -

D6 - - - - PT6A 0 T -

C5 - - - - PT5B 0 C -

C4 - - - - PT5A 0 T -

F6 - - - - PT4B 0 C -

E6 - - - - PT4A 0 T -

- GNDIO0 0 - - GNDIO0 0 - -

E4 - - - - PT3B 0 - -

E5 CFG0 0 - - CFG0 0 - -

D4 CFG1 0 - - CFG1 0 - -

D5 DONE 0 - - DONE 0 - -

A1 GND - - - GND - - -

A2 GND - - - GND - - -

A21 GND - - - GND - - -

A22 GND - - - GND - - -

AA1 GND - - - GND - - -

AA22 GND - - - GND - - -

AB1 GND - - - GND - - -

AB2 GND - - - GND - - -

AB21 GND - - - GND - - -

AB22 GND - - - GND - - -

B1 GND - - - GND - - -

B22 GND - - - GND - - -

H14 GND - - - GND - - -

H9 GND - - - GND - - -

J10 GND - - - GND - - -

J11 GND - - - GND - - -

J12 GND - - - GND - - -

J13 GND - - - GND - - -

J14 GND - - - GND - - -

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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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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