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Architecture Overview

The LatticeXP architecture contains an array of logic blocks surrounded by Programmable 1/O Cells (PIC). Inter-
spersed between the rows of logic blocks are rows of sysMEM Embedded Block RAM (EBR) as shown in Figure 2-
1.

On the left and right sides of the PFU array, there are Non-volatile Memory Blocks. In configuration mode this non-
volatile memory is programmed via the IEEE 1149.1 TAP port or the sysCONFIG™ peripheral port. On power up,
the configuration data is transferred from the Non-volatile Memory Blocks to the configuration SRAM. With this
technology, expensive external configuration memories are not required and designs are secured from unauthor-
ized read-back. This transfer of data from non-volatile memory to configuration SRAM via wide busses happens in
microseconds, providing an “instant-on” capability that allows easy interfacing in many applications.

There are two kinds of logic blocks, the Programmable Functional Unit (PFU) and Programmable Functional unit
without RAM/ROM (PFF). The PFU contains the building blocks for logic, arithmetic, RAM, ROM and register func-
tions. The PFF block contains building blocks for logic, arithmetic and ROM functions. Both PFU and PFF blocks
are optimized for flexibility, allowing complex designs to be implemented quickly and efficiently. Logic Blocks are
arranged in a two-dimensional array. Only one type of block is used per row. The PFU blocks are used on the out-
side rows. The rest of the core consists of rows of PFF blocks interspersed with rows of PFU blocks. For every
three rows of PFF blocks there is a row of PFU blocks.

Each PIC block encompasses two PIOs (PIO pairs) with their respective syslO interfaces. PIO pairs on the left and
right edges of the device can be configured as LVDS transmit/receive pairs. sysMEM EBRs are large dedicated fast
memory blocks. They can be configured as RAM or ROM.

The PFU, PFF, PIC and EBR Blocks are arranged in a two-dimensional grid with rows and columns as shown in
Figure 2-1. The blocks are connected with many vertical and horizontal routing channel resources. The place and
route software tool automatically allocates these routing resources.

At the end of the rows containing the sysMEM Blocks are the sysCLOCK Phase Locked Loop (PLL) Blocks. These
PLLs have multiply, divide and phase shifting capability; they are used to manage the phase relationship of the
clocks. The LatticeXP architecture provides up to four PLLs per device.

Every device in the family has a JTAG Port with internal Logic Analyzer (ispTRACY) capability. The sysCONFIG
port which allows for serial or parallel device configuration. The LatticeXP devices are available for operation from
3.3V, 2.5V, 1.8V and 1.2V power supplies, providing easy integration into the overall system.
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Figure 2-6. Secondary Clock Sources
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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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1. Smaller devices have fewer PLL related lines.
2. Dynamic clock select.
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Figure 2-21. Input Register DDR Waveforms
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Figure 2-22. INDDRXB Primitive
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Output Register Block

The output register block provides the ability to register signals from the core of the device before they are passed
to the syslO buffers. The block contains a register for SDR operation that is combined with an additional latch for
DDR operation. Figure 2-23 shows the diagram of the Output Register Block.

In SDR mode, ONEGO feeds one of the flip-flops that then feeds the output. The flip-flop can be configured as a D-
type or as a latch. In DDR mode, ONEGO is fed into one register on the positive edge of the clock and OPOSO0 is
latched. A multiplexer running off the same clock selects the correct register for feeding to the output (DO).

Figure 2-24 shows the design tool DDR primitives. The SDR output register has reset and clock enable available.
The additional register for DDR operation does not have reset or clock enable available.
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Figure 2-28. LatticeXP Banks
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Note: N and M are the maximum number of 1/Os per bank.

LatticeXP devices contain two types of syslO buffer pairs.

1.

Top and Bottom syslO Buffer Pair (Single-Ended Outputs Only)

The syslO 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 1/Os on the top and bottom banks have PCI clamps. Note that the PCI clamp is enabled after Ve
Veeaux and Veeo are at valid operating levels and the device has been configured.

Left and Right syslO Buffer Pair (Differential and Single-Ended Outputs)

The syslO 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 1/0.

Select I/0Os 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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Table 2-8. Supported Output Standards

Output Standard Drive Veeio (Nom.)

Single-ended Interfaces

LVTTL 4mA, 8mA, 12mA, 16mA, 20mA 3.3
LVCMOS33 4mA, 8mA, 12mA 16mA, 20mA 3.3
LVCMOS25 4mA, 8mA, 12mA 16mA, 20mA 25
LVCMOS18 4mA, 8mA, 12mA 16mA 1.8
LVCMOS15 4mA, 8mA 1.5
LVCMOS12 2mA, 6mA 1.2
LVCMOSS33, Open Drain 4mA, 8mA, 12mA 16mA, 20mA —
LVCMOS25, Open Drain 4mA, 8mA, 12mA 16mA, 20mA —
LVCMOS18, Open Drain 4mA, 8mA, 12mA 16mA —
LVCMOS15, Open Drain 4mA, 8mA —
LVCMOS12, Open Drain 2mA. 6mA —
PCI33 N/A 3.3
HSTL18 Class I, 11, 1l N/A 1.8
HSTL15 Class |, llI N/A 1.5
SSTL3 Class I, 1l N/A 3.3
SSTL2 Class I, 1l N/A 2.5
SSTL18 Class | N/A 1.8
Differential Interfaces

Differential SSTL3, Class |, Il N/A 3.3
Differential SSTL2, Class |, Il N/A 2.5
Differential SSTL18, Class | N/A 1.8
Differential HSTL18, Class |, II, Ill N/A 1.8
Differential HSTL15, Class I, Ill N/A 1.5
LVDS N/A 2.5
BLVDS' N/A 2.5
LVPECL' N/A 3.3

1. Emulated with external resistors.

Hot Socketing

The LatticeXP devices have been carefully designed to ensure predictable behavior during power-up and power-
down. Power supplies can be sequenced in any order. During power up and power-down sequences, the I/Os
remain in tristate until the power supply voltage is high enough to ensure reliable operation. In addition, leakage
into I/O pins is controlled to within specified limits, which allows easy integration with the rest of the system.
These capabilities make the LatticeXP ideal for many multiple power supply and hot-swap applications.

Sleep Mode

The LatticeXP “C” devices (V¢ = 1.8/2.5/3.3V) have a sleep mode that allows standby current to be reduced by up
to three orders of magnitude during periods of system inactivity. Entry and exit to Sleep Mode is controlled by the
SLEEPN pin.

During Sleep Mode, the FPGA logic is non-operational, registers and EBR contents are not maintained and 1/Os
are tri-stated. Do not enter Sleep Mode during device programming or configuration operation. In Sleep Mode,
power supplies can be maintained in their normal operating range, eliminating the need for external switching of
power supplies. Table 2-9 compares the characteristics of Normal, Off and Sleep Modes.
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DC Electrical Characteristics

Over Recommended Operating Conditions

Symbol Parameter Condition Min. Typ. Max. Units
0<Vys(V -0.2V — — 10 A
e w2 |Input or I/O Leakage in = (Veeio ) a

’ (VCC|O -0.2V) < ViN< 3.6V — — 40 LA

Ipy I/O Active Pull-up Current 0<V|N<0.7 Voo -30 — -150 pA

Ipp I/0 Active Pull-down Current VL (MAX) < V|y < Vi (MAX) 30 — 150 MA

IBHLS Bus Hold Low sustaining current |V = V)_ (MAX) 30 — — MA

IBHHS Bus Hold High sustaining current |V|y = 0.7Vccio -30 — — MA

IBHLO Bus Hold Low Overdrive current |0 < V) <V (MAX) — — 150 MA

IBHHO Bus Hold High Overdrive current |0 <V )y < Vi (MAX) — — -150 MA

VBHT Bus Hold trlp Points 0< V|N < V|H (MAX) V||_ (MAX) — V|H (M'N) \
. 3 Veeio = 3.3V, 2.5V, 1.8V, 1.5V, 1.2V, . .

C1 I/O Capacitance Voo = 1.2V, Vo = 0 10 Vyy (MAX) 8 pf
. . 3 Veeio = 3.3V, 2.5V, 1.8V, 1.5V, 1.2V, . .

c2 Dedicated Input Capacitance Voo = 1.2V, Vo = 0 10 Vyy (MAX) 8 pf

1. Input or I/O leakage current is measured with the pin configured as an input or as an 1/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. Tp 25°C, f = 1.0MHz

4. When V\ is higher than Vg0, 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.

Supply Current (Sleep Mode)" 2?3

Symbol Parameter Device Typ.* Max | Units
LFXP3C 12 65 MA
LFXP6C 14 75 MA
lcc Core Power Supply LFXP10C 16 85 MA
LFXP15C 18 95 MA
LFXP20C 20 105 MA
lccp PLL Power Supply (per PLL) All LFXP ‘C’ Devices 1 5 MA
LFXP3C 2 90 MA
LFXP6C 2 100 MA
lccaux Auxiliary Power Supply LFXP10C 2 110 MA
LFXP15C 3 120 pA
LFXP20C 4 130 HA
LFXP3C 2 20 MA
LFXP6C 2 22 MA
lccio Bank Power Supply® LFXP10C 2 24 MA
LFXP15C 3 27 MA
LFXP20C 4 30 MA
lccy VCCJ Power Supply All LFXP ‘C’ Devices 1 5 MA

1. Assumes all inputs are configured as LVCMOS and held at the VCCIO or GND.
2. Frequency OMHz.

3. User pattern: blank.

4. Tp=25°C, power supplies at nominal voltage.

5. Per bank.
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syslO Differential Electrical Characteristics

LVDS
Over Recommended Operating Conditions
Parameter
Symbol Parameter Description Test Conditions Min. Typ. Max. Units
Vine Vinm | Input Voltage 0 — 2.4 \
VTHD Differential Input Threshold +/-100 — — mV
100mV < V1yp V1Hp/2 1.2 1.8 Vv
Vem Input Common Mode Voltage 200mV < Vyp V1Hp/2 1.2 1.9 \
350mV < Vrhp Vrhp/2 1.2 2.0 Vv
N Input current Power on or power off — — +/-10 HA
VoH Output high voltage for Vop or Vop  |Rt = 100 ohms — 1.38 1.60 \
VoL Output low voltage for Vgop or Vo)y  |Rt = 100 ohms 0.9V 1.03 — \
Vobp Output voltage differential (Vop - Vowm), Rt = 100 ohms 250 350 450 mvV
AVop gcvange in Vop between high and _ _ 50 mv
Vos Output voltage offset (Vop - Vom)/2, Rr =100 ohms | 1.125 1.25 1.375 \'
AVog Change in Vog between H and L — — 50 mV
losp Output short circuit current \S/%’HESV Driver outputs — — 6 mA
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Figure 3-2. BLVDS Multi-point Output Example
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Table 3-2. BLVDS DC Conditions’

Over Recommended Operating Conditions

Typical

Symbol Description Zo=45 | Zo=90 | Units
Zout Output impedance 100 100 ohms
RrierT Left end termination 45 90 ohms
RTRrigHT Right end termination 45 90 ohms
VoH Output high voltage 1.375 1.48 \
VoL Output low voltage 1.125 1.02 \
Vobp Output differential voltage 0.25 0.46 \
Vewm Output common mode voltage 1.25 1.25 \Y
Ioc DC output current 11.2 10.2 mA

1. For input buffer, see LVDS table.
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LVPECL

The LatticeXP devices support differential LVPECL standard. This standard is emulated using complementary
LVCMOS outputs in conjunction with a parallel resistor across the driver outputs. The LVPECL input standard is
supported by the LVDS differential input buffer. The scheme shown in Figure 3-3 is one possible solution for point-
to-point signals.

Figure 3-3. Differential LVPECL
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Table 3-3. LVPECL DC Conditions’

Over Recommended Operating Conditions

Symbol Description Typical Units
Zout Output impedance 100 ohms
Rp Driver parallel resistor 187 ohms
Rs Driver series resistor 100 ohms
Rt Receiver termination 100 ohms
VoH Output high voltage 2.03 \'
VoL Output low voltage 1.27 Vv
Vob Output differential voltage 0.76 Vv
Veum Output common mode voltage 1.65 \'%
ZBACK Back impedance 85.7 ohms
Ipc DC output current 12.7 mA

1. For input buffer, see LVDS table.

For further information on LVPECL, BLVDS and other differential interfaces please see details of additional techni-
cal documentation at the end of the data sheet.

RSDS

The LatticeXP devices support differential RSDS standard. This standard is emulated using complementary LVC-
MOS outputs in conjunction with a parallel resistor across the driver outputs. The RSDS input standard is sup-
ported by the LVDS differential input buffer. The scheme shown in Figure 3-4 is one possible solution for RSDS
standard implementation. Use LVDS25E mode with suggested resistors for RSDS operation. Resistor values in
Figure 3-4 are industry standard values for 1% resistors.
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LatticeXP Internal Timing Parameters'

Over Recommended Operating Conditions

-5 -4 -3

Parameter Description Min. ‘ Max. | Min. | Max. | Min. | Max. | Units
PFU/PFF Logic Mode Timing
tLuT4_PFU LUT4 Delay (A to D Inputs to F Output) — 0.28 — 0.34 — 0.40 ns
tLuTe_PFU LUT6 Delay (A to D Inputs to OFX Output) — 0.44 — 0.53 — 0.63 ns
t sr_PFU Set/Reset to Output of PFU — 0.90 — 1.08 — 1.29 ns
tsum_PFU Clock to Mux (MO,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
tsub_PFu Clock to D Input Setup Time 0.13 — 0.16 — 0.19 — ns
tHp_PFU Clock to D Input Hold Time -0.03 — -0.02 — -0.02 — ns
tckeq PFU Clock to Q Delay, D-type Register Configuration — 0.40 — 0.48 — 0.58 ns
t E2q_PFU Clock to Q Delay Latch Configuration — 0.53 — 0.64 — 0.76 ns
t p2q_PFU D to Q Throughput Delay when Latch is Enabled — 0.55 — 0.66 — 0.79 ns
PFU Dual Port Memory Mode Timing
tcorRAM_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 PO Output Buffer Delay — 212 — 2.54 — 3.05 ns
IOLOGIC Input/Output Timing
tsul_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_rio Input Register Clock Enable Setup Time 009 | — |-007| — |-0.06| — ns
tHcE PO 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
tsSUDATA_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 -026 | — | -0.21 — | -017 | — ns
tHADDR_EBR Hold Address to EBR Memory 0.41 — 0.49 — 0.59 — ns
tsuwren_eer | Setup Write/Read Enable to EBR Memory -017 | — -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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LatticeXP sysCONFIG Port Timing Specifications

Over Recommended Operating Conditions

Parameter | Description Min. Max. Units
sysCONFIG Byte Data Flow
tsucsbl Byte D[0:7] Setup Time to CCLK 7 — ns
thceDI Byte D[0:7] Hold Time to CCLK 3 — ns
tcopo Clock to Dout in Flowthrough Mode — 12 ns
tsucs CS[0:1] Setup Time to CCLK 7 — ns
thes CS[0:1] Hold Time to CCLK 2 — ns
tsuwbp Write Signal Setup Time to CCLK 7 — ns
tywp Write Signal Hold Time to CCLK 2 — ns
tbce CCLK to BUSY Delay Time — 12 ns
tcorp Clock to Out for Read Data — 12 ns
sysCONFIG Byte Slave Clocking
tescH Byte Slave Clock Minimum High Pulse 6 — ns
tescL Byte Slave Clock Minimum Low Pulse 8 — ns
tescyc Byte Slave Clock Cycle Time 15 — ns
sysCONFIG Serial (Bit) Data Flow
tsuscol DI (Data In) Setup Time to CCLK 7 — ns
tuscol DI (Data In) Hold Time to CCLK 2 — ns
tcopo 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
ticrg Minimum Vcc to INIT High — 50 ms
tyme Time from t,cgg to Valid Master Clock — 2 us
tPRGMRY Program Pin Pulse Rejection — 7 ns
tpraM® PROGRAMN Low Time to Start Configuration 25 — ns
toiNiT INIT Low Time — 1 ms
topPPINIT Delay Time from PROGRAMN Low to INIT Low — 37 ns
toINITD Delay Time from PROGRAMN Low to DONE Low — 37 ns
tiobiss User I/O Disable from PROGRAMN Low — 25 ns
tioENSS User I/O Enabled Time from CCLK Edge During Wake-up Sequence — 25 ns
tvwe Additional Wake Master Clock Signals after Done Pin High 120 — cycles
Configuration Master Clock (CCLK)

Selected | Selected
Frequency' Value - | Value + MHz
30% 30%

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 V¢, such that the threshold = V¢/2.
Timing v.FO.11
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LFXP3 & LFXP6 Logic Signal Connections: 208 PQFP (Cont.)

Pin LFXP3 LFXP6
Number| Pin Function Bank |Differential Dual Function Pin Function Bank |Differential Dual Function
47 GNDIO6 6 - - GNDIO6 6 - -
48 PL18B 6 c? - PL26B 6 c? -
49 GND - - - GND - - -
50 VCCAUX - - - VCCAUX - - -
51 SLEEPN'/TOE? - - - SLEEPN'/TOE? - - -
52 INITN 5 - - INITN 5 - -
53 VCC - - - VCC - - -
54 PB2B 5 - VREF1_5 PB5B 5 - VREF1_5
55 PB3A 5 T - PB6A 5 T DQS
56 PB3B 5 C - PB6B 5 C -
57 PB4A 5 T - PB7A 5 T -
58 PB4B 5 C - PB7B 5 C -
59 GNDIO5 5 - - GNDIO5 5 - -
60 PB5A 5 T - PB8A 5 T -
61 PB5B 5 C VREF2_5 PB8B 5 C VREF2_5
62 PB6A 5 T - PB9A 5 T -
63 PB6B 5 C - PB9B 5 C -
64 VCCIO5 5 - - VCCIO5 5 - -
65 PB7A 5 T - PB10A 5 T -
66 PB7B 5 C - PB10B 5 C -
67 PB8A 5 T - PB11A 5 T -
68 PB8B 5 C - PB11B 5 C -
69 GNDIO5 5 - - GNDIO5 5 - -
70 PB9A 5 - - PB12A 5 - -
71 PB10B 5 - - PB13B 5 - -
72 PB11A 5 T DQS PB14A 5 T DQS
73 PB11B 5 C - PB14B 5 C -
74 VCCIO5 5 - - VCCIO5 5 - -
75 PB12A 5 T - PB15A 5 T -
76 PB12B 5 C - PB15B 5 C -
77 PB13A 5 T - PB16A 5 T -
78 PB13B 5 C - PB16B 5 C -
79 GND - - - GND - - -
80 VCC - - - VCC - - -
81 PB14A 4 T - PB17A 4 T -
82 GNDIO4 4 - - GNDIO4 4 - -
83 PB14B 4 C - PB17B 4 C -
84 PB15A 4 T PCLKT4_0 PB18A 4 T PCLKT4_0
85 PB15B 4 C PCLKC4_0 PB18B 4 C PCLKC4_0
86 PB16A 4 T - PB19A 4 T -
87 VCCIO4 4 - - VCCIO4 4 - -
88 PB16B 4 C - PB19B 4 C -
89 PB17A 4 - - PB20A 4 - -
90 PB18B 4 - - PB21B 4 - -
91 PB19A 4 T DQS PB22A 4 T DQS
92 GNDIO4 4 - - GNDIO4 4 - -




Pinout Information

Lattice Semiconductor LatticeXP Family Data Sheet

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

LFXP6 LFXP10
Ball Ball Dual Ball Dual
Number Function Bank | Differential Function Function Bank | Differential Function

R8 PB16A 5 T - PB20A 5 T -

T9 PB16B 5 C - PB20B 5 C -

R9 PB17A 4 T - PB21A 4 T -

- GNDIO4 4 - - GNDIO4 4 - -

P9 PB17B 4 C - PB21B 4 C -
T10 PB18A 4 T PCLKT4_0 PB22A 4 T PCLKT4_0
T11 PB18B 4 C PCLKC4_0 PB22B 4 C PCLKC4_0
R10 PB19A 4 T - PB23A 4 T -
P10 PB19B 4 C - PB23B 4 C -

N9 PB20A 4 - - PB24A 4 - -

M9 PB21B 4 - - PB25B 4 - -
R12 PB22A 4 T DQS PB26A 4 T DQS

- GNDIO4 4 - - GNDIO4 4 - -
T12 PB22B 4 C VREF1_4 PB26B 4 C VREF1_4
P13 PB23A 4 T - PB27A 4 T -
R13 PB23B 4 C - PB27B 4 C -
M11 PB24A 4 T - PB28A 4 T -
N11 PB24B 4 C - PB28B 4 C -
N10 PB25A 4 T - PB29A 4 T -
M10 PB25B 4 C - PB29B 4 C -
T13 PB26A 4 T - PB30A 4 T -

- GNDIO4 4 - - GNDIO4 4 - -
P14 PB26B 4 C - PB30B 4 C -
R11 PB27A 4 T VREF2_4 PB31A 4 T VREF2_4
P12 PB27B 4 C - PB31B 4 C -
T14 PB28A 4 - - PB32A 4 - -
R14 PB29B 4 - - PB33B 4 - -
P11 PB30A 4 T DQS PB34A 4 T DQS
N12 PB30B 4 C - PB34B 4 C -
T15 PB31A 4 T - PB35A 4 T -

- GNDIO4 4 - - GNDIO4 4 - -
R15 PB31B 4 C - PB35B 4 C -

- GNDIO3 3 - - GNDIO3 3 - -
P15 PR26B 3 c? - PR34B 3 C RLMO_PLLC_FB_A
N15 PR26A 3 T - PR34A 3 T RLMO_PLLT_FB_A
P16 PR24B 3 c? - PR33B 3 c® -

R16 PR24A 3 T8 DQS PR33A 3 T8 DQS
M15 PR15B 3 - - PR32B 3 - -
N14 PR23B 3 - VREF1_3 PR31A 3 - VREF1_3

- GNDIO3 3 - - GNDIO3 3 - -
M14 PR25B 3 C - PR29B 3 C -
L13 PR25A 3 T - PR29A 3 T -
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Lattice Semiconductor

Pinout Information
LatticeXP Family Data Sheet

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

LFXP15 LFXP20
Ball Ball Dual Ball Dual
Number Function Bank |Differential Function Function Bank | Differential Function
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 RLMO_PLLC_FB_A PR42B 3 C RLMO_PLLC_FB_A
N15 PR38A 3 T RLMO_PLLT_FB_A PR42A 3 T RLMO_PLLT_FB_A
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Lattice Semiconductor

Pinout Information

LatticeXP Family Data Sheet

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

LFXP10 LFXP15 LFXP20
Ball Ball Ball Ball
Number] Function |Bank| Diff. Dual Function Function |Bank| Diff. Dual Function Function |Bank| Diff. Dual Function

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 o] 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 o] - PB22B 5 o] -
AB8 PB14A 5 T - PB19A 5 T - PB23A 5 T -

Y8 PB14B 5 C - PB19B 5 o] - PB23B 5 o] -
AB9 PB15A 5 T - PB20A 5 T - PB24A 5 T -
AA9 PB15B 5 C - PB20B 5 o] - PB24B 5 o] -
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 - -
AAT1 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 o] 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 o] - PB44B 4 o] -
AB20 PB36A 4 T - PB41A 4 T - PB45A 4 T -
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Pinout Information

Lattice Semiconductor LatticeXP Family Data Sheet

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

LFXP15 LFXP20

Ball Ball Dual Ball Dual
Number] Function Bank |Differential Function Function Bank |Differential Function

L1 - - - - PL23A 7 T8 -

M1 - - - - PL23B 7 c® -

M2 - - - - PL24A 7 - -

L5 VCCPO - - - VCCPO - - -

N2 GNDPO - - - GNDPO - - -

N1 - - - - PL25B 6 - -

P2 - - - - PL26A 6 T -

P1 - - - - PL26B 6 c® -

M4 PL23A 6 T® - PL27A 6 T8 -

M3 PL23B 6 c? - PL27B 6 ct -

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 T® - PL29A 6 T8 -

N4 PL25B 6 c? - PL29B 6 c® -

M5 PL26A 6 - - PL30A 6 - -

N5 PL27B 6 - VREF1_6 PL31B 6 - VREF1_6

T2 PL28A 6 T® DQS PL32A 6 T8 DQS

T1 PL28B 6 c? - PL32B 6 c® -

- GNDIO6 6 - - GNDIO6 6 - -

u2 PL29A 6 T LLMO_PLLT_IN_A PL33A 6 T LLMO_PLLT_IN_A

U1 PL29B 6 C LLMO_PLLC_IN_A PL33B 6 C LLMO_PLLC_IN_A

P3 PL30A 6 T® - PL34A 6 T8 -

P4 PL30B 6 c? - PL34B 6 c® -

P6 PL32A 6 TS - PL36A 6 T -

P5 PL32B 6 c? - PL36B 6 c® -

- GNDIO6 6 - - GNDIO6 6 - -

V2 PL33A 6 T - PL37A 6 T -

VA PL33B 6 C - PL37B 6 C -

w2 PL34A 6 T® - PL38A 6 T® -

WA PL34B 6 c? - PL38B 6 c® -

R3 PL35A 6 - VREF2_6 PL39A 6 - VREF2_6

R4 PL36B 6 - - PL40B 6 - -

R6 PL37A 6 T® DQS PL41A 6 TS DQS

R5 PL37B 6 c? - PL41B 6 c® -

- GNDIO6 6 - - GNDIO6 6 - -

Y2 PL38A 6 T LLMO_PLLT_FB_A PL42A 6 T LLMO_PLLT_FB_A

Y1 PL38B 6 C LLMO_PLLC_FB_A PL42B 6 C LLMO_PLLC_FB_A

T3 PL39A 6 T® - PL43A 6 T8 -

T4 PL39B 6 c? - PL43B 6 c® -

W3 PL40A 6 T® - PL44A 6 T8 -

V3 PL40B 6 c? - PL44B 6 c® -
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Pinout Information

Lattice Semiconductor LatticeXP Family Data Sheet

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

LFXP15 LFXP20
Ball Ball Dual Ball Dual
Number] Function Bank |Differential Function Function Bank |Differential Function
T6 PL41A 6 T - PL45A 6 T -
T5 PL41B 6 C - PL45B 6 C -

- GNDIO6 6 - - GNDIO6 6 - -
U3 PL42A 6 TS - PL46A 6 T -
U4 PL42B 6 c? - PL46B 6 c® -
V4 PL43A 6 - - PL47A 6 - -
Wwa SLEEPNY/ i ) i SLEEPNY/ i i i

TOE? TOE?
W5 INITN 5 - - INITN 5 - -
Y3 - - - - PB3B 5 - -

- GNDIO5 5 - - GNDIO5 5 - -
us - - - - PB4A 5 T -
V5 - - - - PB4B 5 C -
Y4 - - - - PB5A 5 T -
Y5 - - - - PB5B 5 C -
V6 - - - - PB6A 5 T -

- GNDIO5 5 - - GNDIO5 5 - -
ue - - - - PB6B 5 C -
W6 PB3A 5 T - PB7A 5 T -
Y6 PB3B 5 C - PB7B 5 C -

AA2 PB4A 5 T - PB8A 5 T -
AA3 PB4B 5 C - PB8B 5 C -
V7 PB5A 5 - - PB9A 5 - -
u7z PB6B 5 - - PB10B 5 - -
Y7 PB7A 5 T DQS PB11A 5 T DQS
w7 PB7B 5 C - PB11B 5 C -
AA4 PB8A 5 T - PB12A 5 T -

- GNDIO5 5 - - GNDIO5 5 - -
AA5 PB8B 5 C - PB12B 5 C -
AB3 PB9A 5 T - PB13A 5 T -
AB4 PB9B 5 C - PB13B 5 C -
AA6 PB10A 5 T - PB14A 5 T -
AA7 PB10B 5 C - PB14B 5 C -

us PB11A 5 T - PB15A 5 T -
V8 PB11B 5 C - PB15B 5 C -
Y8 PB12A 5 T VREF1_5 PB16A 5 T VREF1_5

- GNDIO5 5 - - GNDIO5 5 - -
w8 PB12B 5 C - PB16B 5 C -

V9 PB13A 5 - - PB17A 5 - -
U9 PB14B 5 - - PB18B 5 - -
Y9 PB15A 5 T DQS PB19A 5 T DQS
w9 PB15B 5 C - PB19B 5 C -
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Pinout Information

Lattice Semiconductor LatticeXP Family Data Sheet

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

LFXP15 LFXP20

Ball Ball Dual Ball Dual
Number] Function Bank |Differential Function Function Bank |Differential Function
R18 PR38B 3 C RLMO_PLLC_FB_A PR42B 3 C RLMO_PLLC_FB_A
R17 PR38A 3 T RLMO_PLLT_FB_A PR42A 3 T RLMO_PLLT_FB_A
Y22 PR37B 3 c? - PR41B 3 c® -

Y21 PR37A 3 TS DQS PR41A 3 T DQS

w22 PR36B 3 - - PR40B 3 - -

w21 PR35A 3 - VREF1_3 PR39A 3 - VREF1_3

P17 PR34B 3 c? - PR38B 3 c® -
P18 PR34A 3 T® - PR38A 3 T8 -

- GNDIO3 3 - - GNDIO3 3 - -
R19 PR33B 3 C - PR37B 3 C -
R20 PR33A 3 T - PR37A 3 T -
V22 PR32B 3 c? - PR36B 3 c® -
va1 PR32A 3 TS - PR36A 3 T® -
u22 PR30B 3 c? - PR34B 3 c® -
u21 PR30A 3 T® - PR34A 3 T8 -
P19 PR29B 3 C RLMO_PLLC_IN_A PR33B 3 C RLMO_PLLC_IN_A
P20 PR29A 3 T RLMO_PLLT_IN_A PR33A 3 T RLMO_PLLT_IN_A

- GNDIO3 3 - - GNDIO3 3 - -
T22 PR28B 3 c? - PR32B 3 c® -
T21 PR28A 3 T® DQS PR32A 3 T® DQS
R22 PR27B 3 - - PR31B 3 - -
R21 PR26A 3 - VREF2_3 PR30A 3 - VREF2_3
N19 PR25B 3 c? - PR29B 3 c® -
N20 PR25A 3 T® - PR29A 3 T8 -
N18 PR24B 3 C - PR28B 3 C -
M18 PR24A 3 T - PR28A 3 T -

- GNDIO3 3 - - GNDIOS 3 - -
P22 PR23B 3 c? - PR27B 3 ct -
P21 PR23A 3 T® - PR27A 3 T8 -
N22 - - - - PR26B 3 c® -
N21 - - - - PR26A 3 T -
M19 - - - - PR25B 3 - -
M20 GNDP1 - - - GNDP1 - - -
L18 VCCP1 - - - VCCP1 - - -
M21 - - - - PR24A 2 - -
M22 PR22B 2 c® - PR23B 2 c® -
L22 PR22A 2 T® - PR23A 2 T8 -

- GNDIO2 2 - - GNDIO2 2 - -
L19 - - - - PR22B 2 c? -
L20 - - - PR22A 2 T8 -

L21 PR21B 2 C PCLKC2_0 PR21B 2 C PCLKC2_0
K22 PR21A 2 T PCLKT2_0 PR21A 2 T PCLKT2_0
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Pinout Information
Lattice Semiconductor LatticeXP Family Data Sheet

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

LFXP15 LFXP20
Ball Ball Dual Ball Dual
Number] Function Bank |Differential Function Function Bank |Differential Function
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 - - -
uio VCC - - - VCC - - -
ui3 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 VCCIOO0 0 - - VCCIOO0 0 - -
G11 VCCIOO0 0 - - VCCIOO0 0 - -
H10 VCCIOO0 0 - - VCCIOO0 0 - -
H11 VCCIOO0 0 - - VCCIOO0 0 - -
F12 VCCIO1 1 - - VCCIO1 1 - -
G12 VCCIO1 1 - - VCCIO1 1 - -
H12 VCCIO1 1 - - VCCIO1 1 - -
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Lead-free Packaging

Commercial

Part Number 1/0s Voltage Grade Package Pins Temp. LUTs
LFXP3C-3QN208C 136 1.8/2.5/3.3V -3 PQFP 208 COM 3.1K
LFXP3C-4QN208C 136 1.8/2.5/3.3V -4 PQFP 208 COM 3.1K
LFXP3C-5QN208C 136 1.8/2.5/3.3V -5 PQFP 208 COM 3.1K
LFXP3C-3TN144C 100 1.8/2.5/3.3V -3 TQFP 144 COM 3.1K
LFXP3C-4TN144C 100 1.8/2.5/3.3V -4 TQFP 144 COM 3.1K
LFXP3C-5TN144C 100 1.8/2.5/3.3V -5 TQFP 144 COM 3.1K
LFXP3C-3TN100C 62 1.8/2.5/3.3V -3 TQFP 100 COM 3.1K
LFXP3C-4TN100C 62 1.8/2.5/3.3V -4 TQFP 100 COM 3.1K
LFXP3C-5TN100C 62 1.8/2.5/3.3V -5 TQFP 100 COM 3.1K

Part Number I/0s Voltage Grade Package Pins Temp. LUTs
LFXP6C-3FN256C 188 1.8/2.5/3.3V -3 fpBGA 256 COM 5.8K
LFXP6C-4FN256C 188 1.8/2.5/3.3V -4 fpBGA 256 COM 5.8K
LFXP6C-5FN256C 188 1.8/2.5/3.3V -5 fpBGA 256 COM 5.8K
LFXP6C-3QN208C 142 1.8/2.5/3.3V -3 PQFP 208 COM 5.8K
LFXP6C-4QN208C 142 1.8/2.5/3.3V -4 PQFP 208 COM 5.8K
LFXP6C-5QN208C 142 1.8/2.5/3.3V -5 PQFP 208 COM 5.8K
LFXP6C-3TN144C 100 1.8/2.5/3.3V -3 TQFP 144 COM 5.8K
LFXP6C-4TN144C 100 1.8/2.5/3.3V -4 TQFP 144 COM 5.8K
LFXP6C-5TN144C 100 1.8/2.5/3.3V -5 TQFP 144 COM 5.8K

Part Number 1/0s Voltage Grade Package Pins Temp. LUTs
LFXP10C-3FN388C 244 1.8/2.5/3.3V -3 fpBGA 388 COM 9.7K
LFXP10C-4FN388C 244 1.8/2.5/3.3V -4 fpBGA 388 COM 9.7K
LFXP10C-5FN388C 244 1.8/2.5/3.3V -5 fpBGA 388 COM 9.7K
LFXP10C-3FN256C 188 1.8/2.5/3.3V -3 fpBGA 256 COM 9.7K
LFXP10C-4FN256C 188 1.8/2.5/3.3V -4 fpBGA 256 COM 9.7K
LFXP10C-5FN256C 188 1.8/2.5/3.3V -5 fpBGA 256 COM 9.7K

Part Number I/0s Voltage Grade Package Pins Temp. LUTs
LFXP15C-3FN484C 300 1.8/2.5/3.3V -3 fpBGA 484 COM 15.5K
LFXP15C-4FN484C 300 1.8/2.5/3.3V -4 fpBGA 484 COM 15.5K
LFXP15C-5FN484C 300 1.8/2.5/3.3V -5 fpBGA 484 COM 15.5K
LFXP15C-3FN388C 268 1.8/2.5/3.3V -3 fpBGA 388 COM 15.5K
LFXP15C-4FN388C 268 1.8/2.5/3.3V -4 fpBGA 388 COM 15.5K
LFXP15C-5FN388C 268 1.8/2.5/3.3V -5 fpBGA 388 COM 15.5K
LFXP15C-3FN256C 188 1.8/2.5/3.3V -3 fpBGA 256 COM 15.5K
LFXP15C-4FN256C 188 1.8/2.5/3.3V -4 fpBGA 256 COM 15.5K
LFXP15C-5FN256C 188 1.8/2.5/3.3V -5 fpBGA 256 COM 15.5K




