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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 2-10. 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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in selected blocks the input to the DQS delay block. If one of the bypass options is not chosen, the signal first 
passes through an optional delay block. This delay, if selected, ensures no positive input-register hold-time require-
ment when using a global clock. 

The input block allows two modes of operation. In the single data rate (SDR) the data is registered, by one of the 
registers in the single data rate sync register block, with the system clock. In the DDR Mode two registers are used 
to sample the data on the positive and negative edges of the DQS signal creating two data streams, D0 and D2. 
These two data streams are synchronized with the system clock before entering the core. Further discussion on 
this topic is in the DDR Memory section of this data sheet.

Figure 2-21 shows the input register waveforms for DDR operation and Figure 2-22 shows the design tool primi-
tives. The SDR/SYNC registers have reset and clock enable available. 

The signal DDRCLKPOL controls the polarity of the clock used in the synchronization registers. It ensures ade-
quate timing when data is transferred from the DQS to the system clock domain. For further discussion of this topic, 
see the DDR memory section of this data sheet.

Figure 2-20. Input Register Diagram
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Figure 2-26. DQS Local Bus

Figure 2-27. DLL Calibration Bus and DQS/DQS Transition Distribution
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Table 2-9. Characteristics of Normal, Off and Sleep Modes

SLEEPN Pin Characteristics
The SLEEPN pin behaves as an LVCMOS input with the voltage standard appropriate to the VCC supply for the 
device. This pin also has a weak pull-up typically in the order of 10µA along with a Schmidt trigger and glitch filter 
to prevent false triggering. An external pull-up to VCC is recommended when Sleep Mode is not used to ensure the 
device stays in normal operation mode. Typically the device enters Sleep Mode several hundred ns after SLEEPN 
is held at a valid low and restarts normal operation as specified in the Sleep Mode Timing table. The AC and DC 
specifications portion of this data sheet show a detailed timing diagram.

Configuration and Testing
The following section describes the configuration and testing features of the LatticeXP family of devices.

IEEE 1149.1-Compliant Boundary Scan Testability
All LatticeXP devices have boundary scan cells that are accessed through an IEEE 1149.1 compliant test access 
port (TAP). This allows functional testing of the circuit board, on which the device is mounted, through a serial scan 
path that can access all critical logic nodes. Internal registers are linked internally, allowing test data to be shifted in 
and loaded directly onto test nodes, or test data to be captured and shifted out for verification. The test access port 
consists of dedicated I/Os: TDI, TDO, TCK and TMS. The test access port has its own supply voltage VCCJ and can 
operate with LVCMOS3.3, 2.5, 1.8, 1.5 and 1.2 standards. 

For more details on boundary scan test, please see information regarding additional technical documentation at 
the end of this data sheet.

Device Configuration
All LatticeXP devices contain two possible ports that can be used for device configuration and programming. The 
test access port (TAP), which supports serial configuration, and the sysCONFIG port that supports both byte-wide 
and serial configuration.

The non-volatile memory in the LatticeXP can be configured in three different modes:

• In sysCONFIG mode via the sysCONFIG port. Note this can also be done in background mode.
• In 1532 mode via the 1149.1 port.
• In background mode via the 1149.1 port. This allows the device to be operated while reprogramming takes 

place.

The SRAM configuration memory can be configured in three different ways:

• At power-up via the on-chip non-volatile memory.
• In 1532 mode via the 1149.1 port SRAM direct configuration.
• In sysCONFIG mode via the sysCONFIG port SRAM direct configuration.

Characteristic Normal Off Sleep

SLEEPN Pin High — Low

Static Icc Typical <100mA 0 Typical <100uA

I/O Leakage <10µA <1mA <10µA

Power Supplies VCC/VCCIO/VCCAUX Normal Range Off Normal Range

Logic Operation User Defined Non Operational Non operational

I/O Operation User Defined Tri-state Tri-state

JTAG and Programming circuitry Operational Non-operational Non-operational

EBR Contents and Registers Maintained Non-maintained Non-maintained
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Hot Socketing Specifications1, 2, 3, 4, 5, 6

1. Insensitive to sequence of VCC, VCCAUX and VCCIO. However, assumes monotonic rise/fall rates for VCC, VCCAUX and VCCIO.
2. 0  VCC  VCC (MAX) or 0  VCCAUX  VCCAUX (MAX).
3. 0  VCCIO  VCCIO (MAX) for top and bottom I/O banks.
4. 0.2  VCCIO  VCCIO (MAX) for left and right I/O banks.
5. IDK is additive to IPU, IPW or IBH.
6. LVCMOS and LVTTL only.

Symbol Parameter Condition Min. Typ. Max. Units

IDK Input or I/O Leakage Current 0  VIN  VIH (MAX.) — — +/-1000 µA
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Differential HSTL and SSTL
Differential HSTL and SSTL outputs are implemented as a pair of complementary single-ended outputs. All allow-
able single-ended output classes (class I and class II) are supported in this mode.

LVDS25E
The top and bottom side of LatticeXP devices support LVDS outputs via emulated complementary LVCMOS out-
puts in conjunction with a parallel resistor across the driver outputs. The scheme shown in Figure 3-1 is one possi-
ble solution for point-to-point signals.

Figure 3-1. LVDS25E Output Termination Example

Table 3-1. LVDS25E DC Conditions

Over Recommended Operating Conditions

BLVDS
The LatticeXP devices support BLVDS standard. This standard is emulated using complementary LVCMOS out-
puts in conjunction with a parallel external resistor across the driver outputs. BLVDS is intended for use when multi-
drop and bi-directional multi-point differential signaling is required. The scheme shown in Figure 3-2 is one possible 
solution for bi-directional multi-point differential signals.

Parameter Description Typical Units

VOH Output high voltage 1.43 V

VOL Output low voltage 1.07 V

VOD Output differential voltage 0.35 V

VCM Output common mode voltage 1.25 V

ZBACK Back impedance 100 ohms

IDC DC output current 3.66 mA

+ 
- 

Bourns  
CAT16-LV4F12 

RS=165 ohms 
(±1%) 
 

RS=165 ohms 
(±1%) 
 

RD = 140 ohms 
(±1%) 
 

RD = 100 ohms 
(±1%) 
 

OFF-chip 

Transmission line, Zo = 100 ohm differential  

VCCIO = 2.5V (±5%)

VCCIO = 2.5V (±5%)

ON-chip OFF-chip ON-chip
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Figure 3-2. BLVDS Multi-point Output Example

Table 3-2. BLVDS DC Conditions1

Over Recommended Operating Conditions

Typical

Symbol Description Zo = 45 Zo = 90 Units

ZOUT Output impedance 100 100 ohms

RTLEFT Left end termination 45 90 ohms

RTRIGHT Right end termination 45 90 ohms

VOH Output high voltage 1.375 1.48 V

VOL Output low voltage 1.125 1.02 V

VOD Output differential voltage 0.25 0.46 V

VCM Output common mode voltage 1.25 1.25 V

IDC DC output current 11.2 10.2 mA

1. For input buffer, see LVDS table.

Heavily loaded backplane, effective Zo ~ 45 to 90 ohms differential 

100100

2.5V2.5V

+ -

100100

2.5V2.5V

+ -

100

100

2.5V
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+
-

100

100
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. . .

45-90 ohms, +/- 1%45-90 ohms, +/- 1%

+ -

+
-

. . .
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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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Figure 3-10. Read Before Write (SP Read/Write on Port A, Input Registers Only)

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 3-11. Write Through (SP Read/Write On Port A, Input Registers Only)

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

A0 A1 A0 A1

D0 D1

D2DOA

A0

D2 D3 D1

old A0 Data old A1 Data D0 D1

DIA

ADA

WEA

CSA

CLKA

tSU tH

tACCESS tACCESS tACCESS tACCESS tACCESS

A0 A1 A0

D0 D1

D4

tSU

tACCESS tACCESS tACCESS

tH

D2 D3 D4

D0 D1 D2Data from Prev Read
or Write

Three consecutive writes to A0

D3DOA

DIA

ADA

WEA

CSA

CLKA

tACCESS



4-12

Pinout Information
Lattice Semiconductor LatticeXP Family Data Sheet

93 PR9A 2 T PCLKT2_0 PR12A 2 T PCLKT2_0

94 PR8B 2 C RUM0_PLLC_IN_A PR8B 2 C RUM0_PLLC_IN_A

95 PR8A 2 T RUM0_PLLT_IN_A PR8A 2 T RUM0_PLLT_IN_A

96 PR7B 2 C3 - PR7B 2 C3 -

97 PR7A 2 T3 DQS PR7A 2 T3 DQS

98 VCCIO2 2 - - VCCIO2 2 - -

99 PR6B 2 - VREF1_2 PR6B 2 - VREF1_2

100 PR5A 2 - VREF2_2 PR5A 2 - VREF2_2

101 GNDIO2 2 - - GNDIO2 2 - -

102 PR3B 2 C RUM0_PLLC_FB_A PR3B 2 C RUM0_PLLC_FB_A

103 PR3A 2 T RUM0_PLLT_FB_A PR3A 2 T RUM0_PLLT_FB_A

104 PR2B 2 C3 - PR2B 2 C3 -

105 PR2A 2 T3 - PR2A 2 T3 -

106 VCCAUX - - - VCCAUX - - -

107 TDO - - - TDO - - -

108 VCCJ - - - VCCJ - - -

109 TDI - - - TDI - - -

110 TMS - - - TMS - - -

111 TCK - - - TCK - - -

112 VCC - - - VCC - - -

113 PT25A 1 - VREF1_1 PT28A 1 - VREF1_1

114 PT24A 1 - - PT27A 1 - -

115 PT23A 1 - D0 PT26A 1 - D0

116 PT22B 1 C D1 PT25B 1 C D1

117 PT22A 1 T VREF2_1 PT25A 1 T VREF2_1

118 PT21A 1 - D2 PT24A 1 - D2

119 VCCIO1 1 - - VCCIO1 1 - -

120 PT20B 1 - D3 PT23B 1 - D3

121 GNDIO1 1 - - GNDIO1 1 - -

122 PT17A 1 - D4 PT20A 1 - D4

123 PT16A 1 - D5 PT19A 1 - D5

124 PT15B 1 C D6 PT18B 1 C D6

125 PT15A 1 T - PT18A 1 T -

126 PT14B 1 - D7 PT17B 1 - D7

127 GND - - - GND - - -

128 PT13B 0 C BUSY PT16B 0 C BUSY

129 PT13A 0 T CS1N PT16A 0 T CS1N

130 PT12B 0 C PCLKC0_0 PT15B 0 C PCLKC0_0

131 PT12A 0 T PCLKT0_0 PT15A 0 T PCLKT0_0

132 PT11B 0 C - PT14B 0 C -

133 VCCIO0 0 - - VCCIO0 0 - -

134 PT11A 0 T DQS PT14A 0 T DQS

135 PT9A 0 - DOUT PT12A 0 - DOUT

136 GNDIO0 0 - - GNDIO0 0 - -

137 PT8A 0 - WRITEN PT11A 0 - WRITEN

138 PT7A 0  - VREF1_0 PT10A 0 - VREF1_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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LFXP3 & LFXP6 Logic Signal Connections: 208 PQFP 

Pin 
Number

LFXP3 LFXP6

Pin Function Bank Differential Dual Function Pin Function Bank Differential Dual Function

1 CFG1 0 - - CFG1 0 - -

2 DONE 0 - - DONE 0 - -

3 PROGRAMN 7 - - PROGRAMN 7 - -

4 CCLK 7 - - CCLK 7 - -

5 GND - - - GND - - -

6 PL2A 7 T3 - PL2A 7 T3 -

7 GNDIO7 7 - - GNDIO7 7 - -

8 PL2B 7 C3 - PL2B 7 C3 -

9 PL3A 7 T LUM0_PLLT_FB_A PL3A 7 T LUM0_PLLT_FB_A

10 PL3B 7 C LUM0_PLLC_FB_A PL3B 7 C LUM0_PLLC_FB_A

11 PL4A 7 T3 - PL4A 7 T3 -

12 PL4B 7 C3 - PL4B 7 C3 -

13 VCCIO7 7 - - VCCIO7 7 - -

14 PL5A 7 - VREF1_7 PL5A 7 - VREF1_7

15 PL6B 7 - VREF2_7 PL6B 7 - VREF2_7

16 GNDIO7 7 - - GNDIO7 7 - -

17 PL7A 7 T3 DQS PL7A 7 T3 DQS

18 PL7B 7 C3 - PL7B 7 C3 -

19 VCC - - - VCC - - -

20 PL8A 7 T LUM0_PLLT_IN_A PL8A 7 T LUM0_PLLT_IN_A

21 PL8B 7 C LUM0_PLLC_IN_A PL8B 7 C LUM0_PLLC_IN_A

22 PL9A 7 T3 - PL9A 7 T3 -

23 VCCIO7 7 - - VCCIO7 7 - -

24 PL9B 7 C3 - PL9B 7 C3 -

25 VCCP0 - - - VCCP0 - - -

26 GNDP0 - - - GNDP0 - - -

27 NC - - - PL15B 6 - -

28 VCCIO6 6 - - VCCIO6 6 - -

29 PL11A 6 T3 - PL16A 6 T3 -

30 PL11B 6 C3 - PL16B 6 C3 -

31 PL12A 6 T PCLKT6_0 PL17A 6 T PCLKT6_0

32 PL12B 6 C PCLKC6_0 PL17B 6 C PCLKC6_0

33 NC - - - PL18A 6 T3 -

34 NC - - - PL18B 6 C3 -

35 VCC - - - VCC - - -

36 PL13A 6 T3 - PL21A 6 T3 -

37 PL13B 6 C3 - PL21B 6 C3 -

38 GNDIO6 6 - - GNDIO6 6 - -

39 PL14A 6 - VREF1_6 PL22A 6 - VREF1_6

40 PL15B 6 - VREF2_6 PL23B 6 - VREF2_6

41 VCCIO6 6 - - VCCIO6 6 - -

42 PL16A 6 T3 DQS PL24A 6 T3 DQS

43 PL16B 6 C3 - PL24B 6 C3 -

44 PL17A 6 T - PL25A 6 T -

45 PL17B 6 C - PL25B 6 C -

46 PL18A 6 T3 - PL26A 6 T3 -
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185 PT13A 0 T CS1N PT16A 0 T CS1N

186 PT12B 0 C PCLKC0_0 PT15B 0 C PCLKC0_0

187 PT12A 0 T PCLKT0_0 PT15A 0 T PCLKT0_0

188 PT11B 0 C - PT14B 0 C -

189 VCCIO0 0 - - VCCIO0 0 - -

190 PT11A 0 T DQS PT14A 0 T DQS

191 PT10B 0 - - PT13B 0 - -

192 PT9A 0 - DOUT PT12A 0 - DOUT

193 PT8B 0 C - PT11B 0 C -

194 GNDIO0 0 - - GNDIO0 0 - -

195 PT8A 0 T WRITEN PT11A 0 T WRITEN

196 PT7B 0 C - PT10B 0 C -

197 PT7A 0 T VREF1_0 PT10A 0 T VREF1_0

198 PT6B 0 C - PT9B 0 C -

199 VCCIO0 0 - - VCCIO0 0 - -

200 PT6A 0 T DI PT9A 0 T DI

201 PT5B 0 C - PT8B 0 C -

202 PT5A 0 T CSN PT8A 0 T CSN

203 PT4B 0 C - PT7B 0 C -

204 PT4A 0 T - PT7A 0 T -

205 PT3B 0 - VREF2_0 PT6B 0 - VREF2_0

206 PT2B 0 - - PT5B 0 - -

207 GND - - - GND - - -

208 CFG0 0 - - CFG0 0 - -

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

LFXP3 & LFXP6 Logic Signal Connections: 208 PQFP (Cont.)

Pin 
Number

LFXP3 LFXP6

Pin Function Bank Differential Dual Function Pin Function Bank Differential Dual Function



4-36

Pinout Information
Lattice Semiconductor LatticeXP Family Data Sheet

Y10 PB11B 5 C - PB16B 5 C - PB20B 5 C -

AA7 PB12A 5 T - PB17A 5 T - PB21A 5 T -

AB7 PB12B 5 C VREF2_5 PB17B 5 C VREF2_5 PB21B 5 C VREF2_5

Y7 PB13A 5 T - PB18A 5 T - PB22A 5 T -

- GNDIO5 5 - - GNDIO5 5 - - GNDIO5 5 - -

AA8 PB13B 5 C - PB18B 5 C - PB22B 5 C -

AB8 PB14A 5 T - PB19A 5 T - PB23A 5 T -

Y8 PB14B 5 C - PB19B 5 C - PB23B 5 C -

AB9 PB15A 5 T - PB20A 5 T - PB24A 5 T -

AA9 PB15B 5 C - PB20B 5 C - PB24B 5 C -

W10 PB16A 5 - - PB21A 5 - - PB25A 5 - -

W11 PB17B 5 - - PB22B 5 - - PB26B 5 - -

AB10 PB18A 5 T DQS PB23A 5 T DQS PB27A 5 T DQS

AA10 PB18B 5 C - PB23B 5 C - PB27B 5 C -

- GNDIO5 5 - - GNDIO5 5 - - GNDIO5 5 - -

AA11 PB19A 5 T - PB24A 5 T - PB28A 5 T -

AB11 PB19B 5 C - PB24B 5 C - PB28B 5 C -

Y11 PB20A 5 T - PB25A 5 T - PB29A 5 T -

Y12 PB20B 5 C - PB25B 5 C - PB29B 5 C -

AB12 PB21A 4 T - PB26A 4 T - PB30A 4 T -

AA12 PB21B 4 C - PB26B 4 C - PB30B 4 C -

AB13 PB22A 4 T PCLKT4_0 PB27A 4 T PCLKT4_0 PB31A 4 T PCLKT4_0

AA13 PB22B 4 C PCLKC4_0 PB27B 4 C PCLKC4_0 PB31B 4 C PCLKC4_0

- GNDIO4 4 - - GNDIO4 4 - - GNDIO4 4 - -

AA14 PB23A 4 T - PB28A 4 T - PB32A 4 T -

AB14 PB23B 4 C - PB28B 4 C - PB32B 4 C -

W12 PB24A 4 - - PB29A 4 - - PB33A 4 - -

W13 PB25B 4 - - PB30B 4 - - PB34B 4 - -

AA15 PB26A 4 T DQS PB31A 4 T DQS PB35A 4 T DQS

AB15 PB26B 4 C VREF1_4 PB31B 4 C VREF1_4 PB35B 4 C VREF1_4

AA16 PB27A 4 T - PB32A 4 T - PB36A 4 T -

AB16 PB27B 4 C - PB32B 4 C - PB36B 4 C -

Y17 PB28A 4 T - PB33A 4 T - PB37A 4 T -

- GNDIO4 4 - - GNDIO4 4 - - GNDIO4 4 - -

AA17 PB28B 4 C - PB33B 4 C - PB37B 4 C -

Y13 PB29A 4 T - PB34A 4 T - PB38A 4 T -

Y14 PB29B 4 C - PB34B 4 C - PB38B 4 C -

AB17 PB30A 4 T - PB35A 4 T - PB39A 4 T -

Y18 PB30B 4 C - PB35B 4 C - PB39B 4 C -

AA18 PB31A 4 T VREF2_4 PB36A 4 T VREF2_4 PB40A 4 T VREF2_4

AB18 PB31B 4 C - PB36B 4 C - PB40B 4 C -

Y19 PB32A 4 - - PB37A 4 - - PB41A 4 - -

AB19 PB33B 4 - - PB38B 4 - - PB42B 4 - -

- GNDIO4 4 - - GNDIO4 4 - - GNDIO4 4 - -

AA19 PB34A 4 T DQS PB39A 4 T DQS PB43A 4 T DQS

Y20 PB34B 4 C - PB39B 4 C - PB43B 4 C -

W14 PB35A 4 T - PB40A 4 T - PB44A 4 T -

W15 PB35B 4 C - PB40B 4 C - PB44B 4 C -

AB20 PB36A 4 T - PB41A 4 T - PB45A 4 T -

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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A14 PT30B 1 - - PT34B 1 - -

B14 PT29A 1 - D4 PT33A 1 - D4

C12 PT28B 1 C - PT32B 1 C -

B12 PT28A 1 T D5 PT32A 1 T D5

- GNDIO1 1 - - GNDIO1 1 - -

D12 PT27B 1 C D6 PT31B 1 C D6

E12 PT27A 1 T - PT31A 1 T -

A13 PT26B 1 C D7 PT30B 1 C D7

A12 PT26A 1 T - PT30A 1 T -

A11 PT25B 0 C BUSY PT29B 0 C BUSY

- GNDIO0 0 - - GNDIO0 0 - -

A10 PT25A 0 T CS1N PT29A 0 T CS1N

D11 PT24B 0 C PCLKC0_0 PT28B 0 C PCLKC0_0

E11 PT24A 0 T PCLKT0_0 PT28A 0 T PCLKT0_0

B11 PT23B 0 C - PT27B 0 C -

C11 PT23A 0 T DQS PT27A 0 T DQS

B9 PT22B 0 - - PT26B 0 - -

A9 PT21A 0 - DOUT PT25A 0 - DOUT

B8 PT20B 0 C - PT24B 0 C -

- GNDIO0 0 - - GNDIO0 0 - -

A8 PT20A 0 T WRITEN PT24A 0 T WRITEN

E10 PT19B 0 C - PT23B 0 C -

D10 PT19A 0 T VREF1_0 PT23A 0 T VREF1_0

C10 PT18B 0 C - PT22B 0 C -

B10 PT18A 0 T DI PT22A 0 T DI

B7 PT17B 0 C - PT21B 0 C -

A7 PT17A 0 T CSN PT21A 0 T CSN

C9 PT16B 0 C - PT20B 0 C -

D9 PT16A 0 T - PT20A 0 T -

B6 PT15B 0 C VREF2_0 PT19B 0 C VREF2_0

A6 PT15A 0 T DQS PT19A 0 T DQS

F9 PT14B 0 - - PT18B 0 - -

E9 PT13A 0 - - PT17A 0 - -

- GNDIO0 0 - - GNDIO0 0 - -

B5 PT12B 0 C - PT16B 0 C -

A5 PT12A 0 T - PT16A 0 T -

C8 PT11B 0 C - PT15B 0 C -

D8 PT11A 0 T - PT15A 0 T -

B4 PT10B 0 C - PT14B 0 C -

A4 PT10A 0 T - PT14A 0 T -

F8 PT9B 0 C - PT13B 0 C -

E8 PT9A 0 T - PT13A 0 T -

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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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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G9 VCC - - - VCC - - -

H15 VCC - - - VCC - - -

H8 VCC - - - VCC - - -

J16 VCC - - - VCC - - -

J7 VCC - - - VCC - - -

K16 VCC - - - VCC - - -

K17 VCC - - - VCC - - -

K6 VCC - - - VCC - - -

K7 VCC - - - VCC - - -

N16 VCC - - - VCC - - -

N17 VCC - - - VCC - - -

N6 VCC - - - VCC - - -

N7 VCC - - - VCC - - -

P16 VCC - - - VCC - - -

P7 VCC - - - VCC - - -

R15 VCC - - - VCC - - -

R8 VCC - - - VCC - - -

T10 VCC - - - VCC - - -

T13 VCC - - - VCC - - -

T14 VCC - - - VCC - - -

T9 VCC - - - VCC - - -

U10 VCC - - - VCC - - -

U13 VCC - - - VCC - - -

G15 VCCAUX - - - VCCAUX - - -

G16 VCCAUX - - - VCCAUX - - -

G7 VCCAUX - - - VCCAUX - - -

G8 VCCAUX - - - VCCAUX - - -

H16 VCCAUX - - - VCCAUX - - -

H7 VCCAUX - - - VCCAUX - - -

R16 VCCAUX - - - VCCAUX - - -

R7 VCCAUX - - - VCCAUX - - -

T15 VCCAUX - - - VCCAUX - - -

T16 VCCAUX - - - VCCAUX - - -

T7 VCCAUX - - - VCCAUX - - -

T8 VCCAUX - - - VCCAUX - - -

F11 VCCIO0 0 - - VCCIO0 0 - -

G11 VCCIO0 0 - - VCCIO0 0 - -

H10 VCCIO0 0 - - VCCIO0 0 - -

H11 VCCIO0 0 - - VCCIO0 0 - -

F12 VCCIO1 1 - - VCCIO1 1 - -

G12 VCCIO1 1 - - VCCIO1 1 - -

H12 VCCIO1 1 - - VCCIO1 1 - -

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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Commercial (Cont.)

Industrial

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

LFXP15E-3FN484C 300 1.2V -3 fpBGA 484 COM 15.5K

LFXP15E-4FN484C 300 1.2V -4 fpBGA 484 COM 15.5K

LFXP15E-5FN484C 300 1.2V -5 fpBGA 484 COM 15.5K

LFXP15E-3FN388C 268 1.2V -3 fpBGA 388 COM 15.5K

LFXP15E-4FN388C 268 1.2V -4 fpBGA 388 COM 15.5K

LFXP15E-5FN388C 268 1.2V -5 fpBGA 388 COM 15.5K

LFXP15E-3FN256C 188 1.2V -3 fpBGA 256 COM 15.5K

LFXP15E-4FN256C 188 1.2V -4 fpBGA 256 COM 15.5K

LFXP15E-5FN256C 188 1.2V -5 fpBGA 256 COM 15.5K

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

LFXP20E-3FN484C 340 1.2V -3 fpBGA 484 COM 19.7K

LFXP20E-4FN484C 340 1.2V -4 fpBGA 484 COM 19.7K

LFXP20E-5FN484C 340 1.2V -5 fpBGA 484 COM 19.7K

LFXP20E-3FN388C 268 1.2V -3 fpBGA 388 COM 19.7K

LFXP20E-4FN388C 268 1.2V -4 fpBGA 388 COM 19.7K

LFXP20E-5FN388C 268 1.2V -5 fpBGA 388 COM 19.7K

LFXP20E-3FN256C 188 1.2V -3 fpBGA 256 COM 19.7K

LFXP20E-4FN256C 188 1.2V -4 fpBGA 256 COM 19.7K

LFXP20E-5FN256C 188 1.2V -5 fpBGA 256 COM 19.7K

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

LFXP3C-3QN208I 136 1.8/2.5/3.3V -3 PQFP 208 IND 3.1K

LFXP3C-4QN208I 136 1.8/2.5/3.3V -4 PQFP 208 IND 3.1K

LFXP3C-3TN144I 100 1.8/2.5/3.3V -3 TQFP 144 IND 3.1K

LFXP3C-4TN144I 100 1.8/2.5/3.3V -4 TQFP 144 IND 3.1K

LFXP3C-3TN100I 62 1.8/2.5/3.3V -3 TQFP 100 IND 3.1K

LFXP3C-4TN100I 62 1.8/2.5/3.3V -4 TQFP 100 IND 3.1K

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

LFXP6C-3FN256I 188 1.8/2.5/3.3V -3 fpBGA 256 IND 5.8K

LFXP6C-4FN256I 188 1.8/2.5/3.3V -4 fpBGA 256 IND 5.8K

LFXP6C-3QN208I 142 1.8/2.5/3.3V -3 PQFP 208 IND 5.8K

LFXP6C-4QN208I 142 1.8/2.5/3.3V -4 PQFP 208 IND 5.8K

LFXP6C-3TN144I 100 1.8/2.5/3.3V -3 TQFP 144 IND 5.8K

LFXP6C-4TN144I 100 1.8/2.5/3.3V -4 TQFP 144 IND 5.8K
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