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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 -

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 0°C ~ 85°C (TJ)

Package / Case 208-BFQFP

Supplier Device Package 208-PQFP (28x28)

Purchase URL https://www.e-xfl.com/product-detail/lattice-semiconductor/lfxp6c-3q208c
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The Lattice design tools support the creation of a variety of different size memories. Where appropriate, the soft-
ware will construct these using distributed memory primitives that represent the capabilities of the PFU. Table 2-3 
shows the number of Slices required to implement different distributed RAM primitives. Figure 2-4 shows the dis-
tributed memory primitive block diagrams. Dual port memories involve the pairing of two Slices, one Slice functions 
as the read-write port. The other companion Slice supports the read-only port. For more information on RAM mode 
in LatticeXP devices, please see details of additional technical documentation at the end of this data sheet.

Table 2-3. Number of Slices Required for Implementing Distributed RAM

Figure 2-4. Distributed Memory Primitives

ROM Mode: The ROM mode uses the same principal as the RAM modes, but without the Write port. Pre-loading is 
accomplished through the programming interface during configuration.

PFU Modes of Operation
Slices can be combined within a PFU to form larger functions. Table 2-4 tabulates these modes and documents the 
functionality possible at the PFU level.

SPR16x2 DPR16x2

Number of Slices 1 2

Note: SPR = Single Port RAM, DPR = Dual Port RAM
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For more information on the PLL, please see details of additional technical documentation at the end of this data 
sheet.

Dynamic Clock Select (DCS)
The DCS is a global clock buffer with smart multiplexer functions. It takes two independent input clock sources and 
outputs a clock signal without any glitches or runt pulses. This is achieved irrespective of where the select signal is 
toggled. There are eight DCS blocks per device, located in pairs at the center of each side. Figure 2-12 illustrates 
the DCS Block Macro.

Figure 2-12. DCS Block Primitive

Figure 2-13 shows timing waveforms of the default DCS operating mode. The DCS block can be programmed to 
other modes. For more information on the DCS, please see details of additional technical documentation at the end 
of this data sheet.

Figure 2-13. DCS Waveforms

sysMEM Memory
The LatticeXP family of devices contain a number of sysMEM Embedded Block RAM (EBR). The EBR consists of 
a 9-Kbit RAM, with dedicated input and output registers.

sysMEM Memory Block
The sysMEM block can implement single port, dual port or pseudo dual port memories. Each block can be used in 
a variety of depths and widths as shown in Table 2-6. 
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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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Figure 2-29 provides a pictorial representation of the different programming ports and modes available in the Lattic-
eXP devices.

On power-up, the FPGA SRAM is ready to be configured with the sysCONFIG port active. The IEEE 1149.1 serial 
mode can be activated any time after power-up by sending the appropriate command through the TAP port. 

Leave Alone I/O
When using 1532 mode for non-volatile memory programming, users may specify I/Os as high, low, tristated or 
held at current value. This provides excellent flexibility for implementing systems where reprogramming occurs on-
the-fly.

TransFR (Transparent Field Reconfiguration)
TransFR (TFR) is a unique Lattice technology that allows users to update their logic in the field without interrupting 
system operation using a single ispVM command. See Lattice technical note #TN1087, Minimizing System Inter-
ruption During Configuration Using TransFR Technology, for details.

Security
The LatticeXP devices contain security bits that, when set, prevent the readback of the SRAM configuration and 
non-volatile memory spaces. Once set, the only way to clear security bits is to erase the memory space.

For more information on device configuration, please see details of additional technical documentation at the end 
of this data sheet.

Figure 2-29. ispXP Block Diagram

Internal Logic Analyzer Capability (ispTRACY) 
All LatticeXP devices support an internal logic analyzer diagnostic feature. The diagnostic features provide capabil-
ities similar to an external logic analyzer, such as programmable event and trigger condition and deep trace mem-
ory. This feature is enabled by Lattice’s ispTRACY. The ispTRACY utility is added into the user design at compile 
time. 

For more information on ispTRACY, please see information regarding additional technical documentation at the 
end of this data sheet.

Oscillator
Every LatticeXP device has an internal CMOS oscillator which is used to derive a master serial clock for configura-
tion. The oscillator and the master serial clock run continuously in the configuration mode. The default value of the 

ISP 1149.1 TAP Port sysCONFIG Peripherial Port

BACKGND 1532 sysCONFIG

SRAM
Memory SpaceMemory Space

Configure in millisecondsProgram in seconds

Download in microseconds

Power-up

Refresh

Port

Mode

Memory Space
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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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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

TMS

TDI

TCK

TDO

Data to be
captured
from I/O

Data to be
driven out

to I/O

ataD dilaVataD dilaV

ataD dilaVataD dilaV

Data Captured

tBTCPH tBTCPL

tBTCOEN

tBTCRS

tBTUPOEN tBUTCO tBTUODIS

tBTCRH

tBTCO tBTCODIS

tBTS tBTH

tBTCP
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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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93 PB19B 4 C VREF1_4 PB22B 4 C VREF1_4

94 PB20A 4 T - PB23A 4 T -

95 PB20B 4 C - PB23B 4 C -

96 PB21A 4 T - PB24A 4 T -

97 VCCIO4 4 - - VCCIO4 4 - -

98 PB21B 4 C - PB24B 4 C -

99 PB22A 4 T - PB25A 4 T -

100 PB22B 4 C - PB25B 4 C -

101 PB23A 4 T - PB26A 4 T -

102 PB23B 4 C - PB26B 4 C -

103 PB24A 4 T VREF2_4 PB27A 4 - VREF2_4

104 PB24B 4 C - PB30A 4 T DQS

105 PB25A 4 - - PB30B 4 C -

106 GND - - - GND - - -

107 VCC - - - VCC - - -

108 PR18B 3 C3 - PR26B 3 C3 -

109 GNDIO3 3 - - GNDIO3 3 - -

110 PR18A 3 T3 - PR26A 3 T3 -

111 PR17B 3 C - PR25B 3 C -

112 PR17A 3 T - PR25A 3 T -

113 PR16B 3 C3 - PR24B 3 C3 -

114 PR16A 3 T3 DQS PR24A 3 T3 DQS

115 VCCIO3 3 - - VCCIO3 3 - -

116 PR15B 3 - VREF1_3 PR23B 3 - VREF1_3

117 PR14A 3 - VREF2_3 PR22A 3 - VREF2_3

118 GNDIO3 3 - - GNDIO3 3 - -

119 PR13B 3 C - PR21B 3 C3 -

120 PR13A 3 T - PR21A 3 T3 -

121 GND - - - GND - - -

122 PR12B 3 C - PR20B 3 C -

123 PR12A 3 T - PR20A 3 T -

124 PR11B 3 C - PR19B 3 C3 -

125 VCCIO3 3 - - VCCIO3 3 - -

126 PR11A 3 T - PR19A 3 T3 -

127 GNDP1 - - - GNDP1 - - -

128 VCCP1 - - - VCCP1 - - -

129 NC - - - PR13A 2 - -

130 GND - - - GND - - -

131 PR9B 2 C PCLKC2_0 PR12B 2 C PCLKC2_0

132 PR9A 2 T PCLKT2_0 PR12A 2 T PCLKT2_0

133 NC - - - PR11B 2 C3 -

134 NC - - - PR11A 2 T3 -

135 GNDIO2 2 - - GNDIO2 2 - -

136 PR8B 2 C RUM0_PLLC_IN_A PR8B 2 C RUM0_PLLC_IN_A

137 PR8A 2 T RUM0_PLLT_IN_A PR8A 2 T RUM0_PLLT_IN_A

138 PR7B 2 C3 - PR7B 2 C3 -

LFXP3 & LFXP6 Logic Signal Connections: 208 PQFP (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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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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E16 TDO - - - TDO - - -

D16 VCCJ - - - VCCJ - - -

D14 TDI - - - TDI - - -

C14 TMS - - - TMS - - -

B14 TCK - - - TCK - - -

- GNDIO1 1 - - GNDIO1 1 - -

A15 PT31B 1 C - PT35B 1 C -

B15 PT31A 1 T - PT35A 1 T -

- GNDIO1 1 - - GNDIO1 1 - -

D12 PT28A 1 - VREF1_1 PT34B 1 C VREF1_1

C11 PT30A 1 T DQS PT34A 1 T DQS

A14 PT29B 1 - - PT33B 1 - -

B13 PT30B 1 C - PT32A 1 - -

F12 PT27B 1 C - PT31B 1 C -

E11 PT27A 1 T - PT31A 1 T -

A13 PT26B 1 C - PT30B 1 C -

C13 PT26A 1 T D0 PT30A 1 T D0

- GNDIO1 1 - - GNDIO1 1 - -

C10 PT25B 1 C D1 PT29B 1 C D1

E10 PT25A 1 T VREF2_1 PT29A 1 T VREF2_1

A12 PT24B 1 C - PT28B 1 C -

B12 PT24A 1 T D2 PT28A 1 T D2

C12 PT23B 1 C D3 PT27B 1 C D3

A11 PT23A 1 T - PT27A 1 T -

B11 PT22B 1 C - PT26B 1 C -

D11 PT22A 1 T DQS PT26A 1 T DQS

- GNDIO1 1 - - GNDIO1 1 - -

B9 PT21B 1 - - PT25B 1 - -

D9 PT20A 1 - D4 PT24A 1 - D4

A10 PT19B 1 C - PT23B 1 C -

B10 PT19A 1 T D5 PT23A 1 T D5

D10 PT18B 1 C D6 PT22B 1 C D6

A9 PT18A 1 T - PT22A 1 T -

C9 PT17B 1 C D7 PT21B 1 C D7

C8 PT17A 1 T - PT21A 1 T -

E9 PT16B 0 C BUSY PT20B 0 C BUSY

- GNDIO0 0 - - GNDIO0 0 - -

B8 PT16A 0 T CS1N PT20A 0 T CS1N

A8 PT15B 0 C PCLKC0_0 PT19B 0 C PCLKC0_0

A7 PT15A 0 T PCLKT0_0 PT19A 0 T PCLKT0_0

B7 PT14B 0 C - PT18B 0 C -

C7 PT14A 0 T DQS PT18A 0 T DQS

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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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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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



4-56

Pinout Information
Lattice Semiconductor LatticeXP Family Data Sheet

Thermal Management 
Thermal management is recommended as part of any sound FPGA design methodology.  To assess the thermal 
characteristics of a system, Lattice specifies a maximum allowable junction temperature in all device data sheets. 
Designers must complete a thermal analysis of their specific design to ensure that the device and package do not 
exceed the junction temperature limits. Refer to the Thermal Management document to find the device/package 
specific thermal values.

For Further Information
For further information regarding Thermal Management, refer to the following located on the Lattice website at 
www.latticesemi.com.

• Thermal Management document

• Technical Note TN1052 - Power Estimation and Management for LatticeECP/EC and LatticeXP Devices

• Power Calculator tool included with Lattice’s ispLEVER design tool, or as a standalone download from 
www.latticesemi.com/software
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Commercial (Cont.)

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

LFXP15C-3F484C 300 1.8/2.5/3.3V -3 fpBGA 484 COM 15.5K

LFXP15C-4F484C 300 1.8/2.5/3.3V -4 fpBGA 484 COM 15.5K

LFXP15C-5F484C 300 1.8/2.5/3.3V -5 fpBGA 484 COM 15.5K

LFXP15C-3F388C 268 1.8/2.5/3.3V -3 fpBGA 388 COM 15.5K

LFXP15C-4F388C 268 1.8/2.5/3.3V -4 fpBGA 388 COM 15.5K

LFXP15C-5F388C 268 1.8/2.5/3.3V -5 fpBGA 388 COM 15.5K

LFXP15C-3F256C 188 1.8/2.5/3.3V -3 fpBGA 256 COM 15.5K

LFXP15C-4F256C 188 1.8/2.5/3.3V -4 fpBGA 256 COM 15.5K

LFXP15C-5F256C 188 1.8/2.5/3.3V -5 fpBGA 256 COM 15.5K

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

LFXP20C-3F484C 340 1.8/2.5/3.3V -3 fpBGA 484 COM 19.7K

LFXP20C-4F484C 340 1.8/2.5/3.3V -4 fpBGA 484 COM 19.7K

LFXP20C-5F484C 340 1.8/2.5/3.3V -5 fpBGA 484 COM 19.7K

LFXP20C-3F388C 268 1.8/2.5/3.3V -3 fpBGA 388 COM 19.7K

LFXP20C-4F388C 268 1.8/2.5/3.3V -4 fpBGA 388 COM 19.7K

LFXP20C-5F388C 268 1.8/2.5/3.3V -5 fpBGA 388 COM 19.7K

LFXP20C-3F256C 188 1.8/2.5/3.3V -3 fpBGA 256 COM 19.7K

LFXP20C-4F256C 188 1.8/2.5/3.3V -4 fpBGA 256 COM 19.7K

LFXP20C-5F256C 188 1.8/2.5/3.3V -5 fpBGA 256 COM 19.7K

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

LFXP3E-3Q208C 136 1.2V -3 PQFP 208 COM 3.1K

LFXP3E-4Q208C 136 1.2V -4 PQFP 208 COM 3.1K

LFXP3E-5Q208C 136 1.2V -5 PQFP 208 COM 3.1K

LFXP3E-3T144C 100 1.2V -3 TQFP 144 COM 3.1K

LFXP3E-4T144C 100 1.2V -4 TQFP 144 COM 3.1K

LFXP3E-5T144C 100 1.2V -5 TQFP 144 COM 3.1K

LFXP3E-3T100C 62 1.2V -3 TQFP 100 COM 3.1K

LFXP3E-4T100C 62 1.2V -4 TQFP 100 COM 3.1K

LFXP3E-5T100C 62 1.2V -5 TQFP 100 COM 3.1K
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Commercial (Cont.)

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

LFXP6E-3F256C 188 1.2V -3 fpBGA 256 COM 5.8K

LFXP6E-4F256C 188 1.2V -4 fpBGA 256 COM 5.8K

LFXP6E-5F256C 188 1.2V -5 fpBGA 256 COM 5.8K

LFXP6E-3Q208C 142 1.2V -3 PQFP 208 COM 5.8K

LFXP6E-4Q208C 142 1.2V -4 PQFP 208 COM 5.8K

LFXP6E-5Q208C 142 1.2V -5 PQFP 208 COM 5.8K

LFXP6E-3T144C 100 1.2V -3 TQFP 144 COM 5.8K

LFXP6E-4T144C 100 1.2V -4 TQFP 144 COM 5.8K

LFXP6E-5T144C 100 1.2V -5 TQFP 144 COM 5.8K

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

LFXP10E-3F388C 244 1.2V -3 fpBGA 388 COM 9.7K

LFXP10E-4F388C 244 1.2V -4 fpBGA 388 COM 9.7K

LFXP10E-5F388C 244 1.2V -5 fpBGA 388 COM 9.7K

LFXP10E-3F256C 188 1.2V -3 fpBGA 256 COM 9.7K

LFXP10E-4F256C 188 1.2V -4 fpBGA 256 COM 9.7K

LFXP10E-5F256C 188 1.2V -5 fpBGA 256 COM 9.7K

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

LFXP15E-3F484C 300 1.2V -3 fpBGA 484 COM 15.5K

LFXP15E-4F484C 300 1.2V -4 fpBGA 484 COM 15.5K

LFXP15E-5F484C 300 1.2V -5 fpBGA 484 COM 15.5K

LFXP15E-3F388C 268 1.2V -3 fpBGA 388 COM 15.5K

LFXP15E-4F388C 268 1.2V -4 fpBGA 388 COM 15.5K

LFXP15E-5F388C 268 1.2V -5 fpBGA 388 COM 15.5K

LFXP15E-3F256C 188 1.2V -3 fpBGA 256 COM 15.5K

LFXP15E-4F256C 188 1.2V -4 fpBGA 256 COM 15.5K

LFXP15E-5F256C 188 1.2V -5 fpBGA 256 COM 15.5K
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Commercial (Cont.)

Industrial

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

LFXP20E-3F484C 340 1.2V -3 fpBGA 484 COM 19.7K

LFXP20E-4F484C 340 1.2V -4 fpBGA 484 COM 19.7K

LFXP20E-5F484C 340 1.2V -5 fpBGA 484 COM 19.7K

LFXP20E-3F388C 268 1.2V -3 fpBGA 388 COM 19.7K

LFXP20E-4F388C 268 1.2V -4 fpBGA 388 COM 19.7K

LFXP20E-5F388C 268 1.2V -5 fpBGA 388 COM 19.7K

LFXP20E-3F256C 188 1.2V -3 fpBGA 256 COM 19.7K

LFXP20E-4F256C 188 1.2V -4 fpBGA 256 COM 19.7K

LFXP20E-5F256C 188 1.2V -5 fpBGA 256 COM 19.7K

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

LFXP3C-3Q208I 136 1.8/2.5/3.3V -3 PQFP 208 IND 3.1K

LFXP3C-4Q208I 136 1.8/2.5/3.3V -4 PQFP 208 IND 3.1K

LFXP3C-3T144I 100 1.8/2.5/3.3V -3 TQFP 144 IND 3.1K

LFXP3C-4T144I 100 1.8/2.5/3.3V -4 TQFP 144 IND 3.1K

LFXP3C-3T100I 62 1.8/2.5/3.3V -3 TQFP 100 IND 3.1K

LFXP3C-4T100I 62 1.8/2.5/3.3V -4 TQFP 100 IND 3.1K

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

LFXP6C-3F256I 188 1.8/2.5/3.3V -3 fpBGA 256 IND 5.8K

LFXP6C-4F256I 188 1.8/2.5/3.3V -4 fpBGA 256 IND 5.8K

LFXP6C-3Q208I 142 1.8/2.5/3.3V -3 PQFP 208 IND 5.8K

LFXP6C-4Q208I 142 1.8/2.5/3.3V -4 PQFP 208 IND 5.8K

LFXP6C-3T144I 100 1.8/2.5/3.3V -3 TQFP 144 IND 5.8K

LFXP6C-4T144I 100 1.8/2.5/3.3V -4 TQFP 144 IND 5.8K

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

LFXP10C-3F388I 244 1.8/2.5/3.3V -3 fpBGA 388 IND 9.7K

LFXP10C-4F388I 244 1.8/2.5/3.3V -4 fpBGA 388 IND 9.7K

LFXP10C-3F256I 188 1.8/2.5/3.3V -3 fpBGA 256 IND 9.7K

LFXP10C-4F256I 188 1.8/2.5/3.3V -4 fpBGA 256 IND 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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DC and Switching 
Characteristics (cont.)

Updated Typical Building Block Function Performance timing numbers.

Updated External Switching Characteristics timing numbers.

Updated Internal Timing Parameters.

Updated LatticeXP Family timing adders.

Updated LatticeXP "C" Sleep Mode timing numbers.

Updated JTAG Port Timing numbers.

Pinout Information Added clarification to SLEEPN and TOE description.

Clarification of dedicated LVDS outputs.

Supplemental 
Information

Updated list of technical notes.

September 2005 03.1 Pinout Information Power Supply and NC Connections table corrected VCCP1 pin number 
for 208 PQFP.

December 2005 04.0 Introduction Moved data sheet from Advance to Final.

Architecture Added clarification to Typical I/O Behavior During Power-up section.

DC and Switching 
Characteristics

Added clarification to Recommended Operating Conditions.

Updated timing numbers.

Pinout Information Updated Signal Descriptions table.

Added clarification to Differential I/O Per Bank.

Updated Differential dedicated LVDS output support.

Ordering Information Added 208 PQFP lead-free package and ordering part numbers.

February 2006 04.1 Pinout Information Corrected description of Signal Names VREF1(x) and VREF2(x).

March 2006 04.2 DC and Switching 
Characteristics

Corrected condition for IIL and IIH.

March 2006 04.3 DC and Switching 
Characteristics

Added clarification to Recommended Operating Conditions for 
VCCAUX.

April 2006 04.4 Pinout Information Removed Bank designator "5" from SLEEPN/TOE ball function. 

May 2006 04.5 DC and Switching 
Characteristics

Added footnote 2 regarding threshold level for PROGRAMN to sysCON-
FIG Port Timing Specifications table.

June 2006 04.6 DC and Switching 
Characteristics

Corrected LVDS25E Output Termination Example.

August 2006 04.7 Architecture Added clarification to Typical I/O Behavior During Power-Up section.

Added clarification to Left and Right sysIO Buffer Pair section.

DC and Switching 
Characteristics

Changes to LVDS25E Output Termination Example diagram.

December 2006 04.8 Architecture EBR Asynchronous Reset section added.

February 2007 04.9 Architecture Updated EBR Asynchronous Reset section.

July 2007 05.0 Introduction Updated LatticeXP Family Selection Guide table.

Architecture Updated Typical I/O Behavior During Power-up text section.

DC and Switching 
Characteristics

Updated sysIO Single-Ended DC Electrical Characteristics table. Split 
out LVCMOS 1.2 by supply voltage.

November 2007 05.1 DC and Switching 
Characteristics

Added JTAG Port Timing Waveforms diagram.

Pinout Information Added Thermal Management text section.

Supplemental
Information

Updated title list.
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