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Features B Flexible I/0 Buffer
) . . * Programmable sysIO™ buffer supports wide
B Non-volatile, Infinitely Reconfigurable range of interfaces:
* |nstant-on — powers up in microseconds — LVCMOS 3.3/2.5/1.8/1.5/1.2
* No external configuration memory _ LVTTL
» Excellent design security, no bit stream to — SSTL 18 Class |
intercept o — SSTL3/2Class |, Il
* Reconfigure SRAM based logic in milliseconds — HSTL15 Class I, Il
* SRAM and non-volatile memory programmable — HSTL 18 Class I, II, Ill
through system configuration and JTAG ports _ PCI
B Sleep Mode — LVDS, Bus-LVDS, LVPECL, RSDS
¢ Allows up to 1000x static current reduction - Dedlcated DDR Memory Support
B TransFR™ Reconfiguration (TFR) * Implements interface up to DDR333 (166MHz)
¢ In-field logic update while system operates m sysCLOCK™ PLLs
B Extensive Density and Package Options » Up to 4 analog PLLs per device
¢ 3.1Kto 19.7K LUT4s * Clock multiply, divide and phase shifting
* 6210340 /Os m System Level Support
* Density migration supported « |IEEE Standard 1149.1 Boundary Scan, plus
B Embedded and Distributed Memory ispTRACY™ internal logic analyzer capability
* 54 Kbits to 396 Kbits sysMEM™ Embedded « Onboard oscillator for configuration
Block RAM « Devices operate with 3.3V, 2.5V, 1.8V or 1.2V
. Up to 79 Kbits distributed RAM power Supp]y
* Flexible memory resources:
— Distributed and block memory
Table 1-1. LatticeXP Family Selection Guide
Device LFXP3 LFXP6 LFXP10 LFXP15 LFXP20
PFU/PFF Rows 16 24 32 40 44
PFU/PFF Columns 24 30 38 48 56
PFU/PFF (Total) 384 720 1216 1932 2464
LUTs (K) 3 6 10 15 20
Distributed RAM (KBits) 12 23 39 61 79
EBR SRAM (KBits) 54 72 216 324 396
EBR SRAM Blocks 6 8 24 36 44
V¢ Voltage 1.2/1.8/2.5/3.3V | 1.2/1.8/2.5/3.3V | 1.2/1.8/2.5/3.3V | 1.2/1.8/2.5/3.3V | 1.2/1.8/2.5/3.3V
PLLs 2 2 4 4 4
Max. 1/0 136 188 244 300 340
Packages and I/0 Combinations:
100-pin TQFP (14 x 14 mm) 62
144-pin TQFP (20 x 20 mm) 100 100
208-pin PQFP (28 x 28 mm) 136 142
256-ball fpBGA (17 x 17 mm) 188 188 188 188
388-ball fpBGA (23 x 23 mm) 244 268 268
484-ball fpBGA (23 x 23 mm) 300 340

© 2007 Lattice Semiconductor Corp. All Lattice trademarks, registered trademarks, patents, and disclaimers are as listed at www.latticesemi.com/legal. All other brand
or product names are trademarks or registered trademarks of their respective holders. The specifications and information herein are subject to change without notice.
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Introduction

The LatticeXP family of FPGA devices combine logic gates, embedded memory and high performance 1/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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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.

© 2007 Lattice Semiconductor Corp. All Lattice trademarks, registered trademarks, patents, and disclaimers are as listed at www.latticesemi.com/legal. All other brand
or product names are trademarks or registered trademarks of their respective holders. The specifications and information herein are subject to change without notice.
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Table 2-4. PFU Modes of Operation

Logic Ripple RAM' ROM
MUX g or 2-bit Add x 4 SPRlexe x4 ROM16x1 x 8
MU o or 2-bit Sub x 4 SPR1oxe x 2 ROM16x2 x 4
Mox X2 of 2-bit Counter x 4 SPR16x8 x 1 ROM16x4 x 2
MU 1o O 2-bit Comp x 4 ROM16x8 x 1

1. These modes are not available in PFF blocks

Routing

There are many resources provided in the LatticeXP devices to route signals individually or as buses with related
control signals. The routing resources consist of switching circuitry, buffers and metal interconnect (routing) seg-
ments.

The inter-PFU connections are made with x1 (spans two PFU), x2 (spans three PFU) and x6 (spans seven PFU).
The x1 and x2 connections provide fast and efficient connections in horizontal, vertical and diagonal directions. The
x2 and x6 resources are buffered allowing both short and long connections routing between PFUs.

The ispLEVER design tool takes the output of the synthesis tool and places and routes the design. Generally, the
place and route tool is completely automatic, although an interactive routing editor is available to optimize the
design.

Clock Distribution Network
The clock inputs are selected from external 1/O, the sysCLOCK™ PLLs or routing. These clock inputs are fed

through the chip via a clock distribution system.

Primary Clock Sources

LatticeXP devices derive clocks from three primary sources: PLL outputs, dedicated clock inputs and routing. Lat-
ticeXP devices have two to four sysCLOCK PLLs, located on the left and right sides of the device. There are four
dedicated clock inputs, one on each side of the device. Figure 2-5 shows the 20 primary clock sources.
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Figure 2-10. PLL Diagram

Dynamic Delay Adjustment

» LOCK
I
RST ™ Input Clock —» Post Scalar Phase/Duty
Divider » Delay CVOIttaglled — Divider » Select » CLKOS
CLKI Adjust ontrolie CLKOP
CLKI , (CLKD Jus Oscillator ¢ )
(from routing or
external pin)
» CLKOP
Feedback Segl)nd:ry
CLKFB »|  Divider = Divider » CLKOK
from CLKOP (CLKFB) (CLKOK)
(PLL internal),
from clock net

(CLKOP) or
from a user
clock (PIN or logic)

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

RST » p| CLKOP
CLKI |—p EpLLB " CLKOP CLKI > p CLKOS
CLKFB > »| LOCK
CLKFB > p| CLKOK
DDA MODE » EHXPLLB p»| LOCK
DDAIZR > » DDAOZR
DDAILAG > » DDAOLAG
DDAIDEL[2:0] > » DDAODEL[2:0]
Table 2-5. PLL Signal Descriptions
Signal /0 Description
CLKI | 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 | “1” to reset input clock divider
CLKOS (0] PLL output clock to clock tree (phase shifted/duty cycle changed)
CLKOP (0] PLL output clock to clock tree (No phase shift)
CLKOK (0] PLL output to clock tree through secondary clock divider
LOCK 0] “1” indicates PLL LOCK to CLKI
DDAMODE | Dynamic Delay Enable. “1” Pin control (dynamic), “0”: Fuse Control (static)
DDAIZR | Dynamic Delay Zero. “1”: delay = 0, “0”: delay = on
DDAILAG | Dynamic Delay Lag/Lead. “1”: Lag, “0”: Lead
DDAIDEL[2:0] | Dynamic Delay Input
DDAOZR (0] Dynamic Delay Zero Output
DDAOLAG (0] Dynamic Delay Lag/Lead Output
DDAODELJ[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, DO 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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Typical Building Block Function Performance’
Pin-to-Pin Performance (LVCMOS25 12 mA Drive)

Function ‘ -5 Timing ‘ Units

Basic Functions

16-bit decoder 6.1 ns
32-bit decoder 7.3 ns
64-bit decoder 8.2 ns
4:1 MUX 4.9 ns
8:1 MUX 5.3 ns
16:1 MUX 5.7 ns
32:1 MUX 6.3 ns

Register to Register Performance

Function ‘ -5 Timing Units
Basic Functions
16-bit decoder 351 MHz
32-bit decoder 248 MHz
64-bit decoder 237 MHz
4:1 MUX 590 MHz
8:1 MUX 523 MHz
16:1 MUX 434 MHz
32:1 MUX 355 MHz
8-bit adder 343 MHz
16-bit adder 292 MHz
64-bit adder 130 MHz
16-bit counter 388 MHz
32-bit counter 295 MHz
64-bit counter 200 MHz
64-bit accumulator 164 MHz
Embedded Memory Functions
Single Port RAM 256x36 bits 254 MHz
True-Dual Port RAM 512x18 bits 254 MHz
Distributed Memory Functions
16x2 SP RAM 434 MHz
64x2 SP RAM 332 MHz
128x4 SP RAM 235 MHz
32x2 PDP RAM 322 MHz
64x4 PDP RAM 291 MHz

1. These timing numbers were generated using the ispLEVER design tool. Exact performance may vary with design and tool version. The tool
uses internal parameters that have been characterized but are not tested on every device.
Timing v.F0.11
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LatticeXP External Switching Characteristics

Over Recommended Operating Conditions

-5 -4 -3
Parameter Description Device Min. | Max. | Min. | Max. | Min. | Max. | Units
General I/O Pin Parameters (Using Primary Clock without PLL)'
LFXP3 — | 512 — (612 | — | 743 | ns
LFXP6 — |53 | — 634 | — | 769 | ns
tco Clock to Output - PIO Output Register LFXP10 — | 5.52 — 6.60 | — 8.00 | ns
LFXP15 — | 572 | — |684| — |829| ns
LFXP20 — | 597 | — | 714 | — | 865 | ns
LFXP3 -040| — |-028| — |-0.16| — ns
LFXP6 -033| — |-032| — |-030| — ns
tsu Clock to Data Setup - PIO Input Register LFXP10 -061| — |[-071| — |-081| — ns
LFXP15 -071| — |-077| — |-087| — ns
LFXP20 095 — |[-114| — |-135| — ns
LFXP3 210 | — | 250 | — | 298 | — ns
LFXP6 228 | — | 272 | — | 324 | — ns
ty Clock to Data Hold - PIO Input Register LFXP10 302 | — | 351 — | 3.7 — ns
LFXP15 270 | — | 322 | — |38 | — ns
LFXP20 295 | — | 38582 | — | 421 — ns
LFXP3 238 | — | 249 | — | 266 | — ns
_ LFXP6 292 | — | 318 | — |[342 | — ns
tsu_DEL vc\:/:?hdl(ntgult)gt:tfgglzy; PIO Input Register 17 exp10 272 | — |275| — |284| — | ns
LFXP15 299 | — | 313 | — |318 | — ns
LFXP20 447 | — | 456 | — |480 | — ns
LFXP3 -070| — |-080| — |-092| — ns
_ _ |LFXP6 -047| — |-038| — |-031| — ns
4 pEL ﬁlgﬁ{(éc;galtjzgsld - P1O Input Register with LFXP10 060 — (047 — [-0832| — s
LFXP15 -105| — |[-098| — |-1.01| — ns
LFXP20 -080| — |-058| — |-031| — ns
fmax_ 10 Clock Frequency of I/O and PFU Register  |All — 400 — 360 — 320 | MHz
DDR I/O Pin Parameters?
tovabaq Data Valid After DQS (DDR Read) All — 019 | — |[019| — | 019 | U
tbveDQ Data Hold After DQS (DDR Read) All 067 | — | 067 | — | 067 | — ul
tbaves Data Valid Before DQS All 020 | — | 020 — | 020 | — ul
tbavas Data Valid After DQS All 020 — |020| — | 020 | — ul
fuax_ppr |DDR Clock Frequency All 95 166 95 133 95 100 | MHz
Primary and Secondary Clocks
fuax pri | Frequency for Primary Clock Tree All — 450 — 412 — 375 | MHz
tw_ PRI Clock Pulse Width for Primary Clock All 119 | — 119 | — 1.19 — ns
) L LFXP3/6/10/15| — 250 — 300 — 350 | ps
tskew pri |Primary Clock Skew within an 1/0O Bank
- LFXP20 — 300 — 350 — 400 ps

1. General timing numbers based on LVCMOS 2.5, 12mA.
2. DDR timing numbers based on SSTL I/O.
Timing v.F0.11
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LatticeXP Internal Timing Parameters' (Continued)

Over Recommended Operating Conditions

-5 -4 -3
Parameter Description Min. | Max. | Min. | Max. | Min. | Max. | Units
Reset To Output Delay Time from EBR Output . . .
trsTo_EBR 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
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LatticeXP Family Timing Adders’

Over Recommended Operating Conditions

Buffer Type ‘ Description | -5 | -4 -3 Units

Input Adjusters

LVDS25E LVDS 2.5 Emulated 0.5 0.5 0.5 ns
LVDS25 LVDS 0.4 0.4 0.4 ns
BLVDS25 BLVDS 0.5 0.5 0.5 ns
LVPECL33 LVPECL 0.6 0.6 0.6 ns
HSTL18_1I HSTL_18class | 0.4 0.4 0.4 ns
HSTL18_lI HSTL_18class Il 0.4 0.4 0.4 ns
HSTL18_lII HSTL_18 class lll 0.4 0.4 0.4 ns
HSTL18D_|I Differential HSTL 18 class | 0.4 0.4 0.4 ns
HSTL18D_lI Differential HSTL 18 class Il 0.4 0.4 0.4 ns
HSTL18D_lII Differential HSTL 18 class Il 0.4 0.4 0.4 ns
HSTL15_1 HSTL_15class | 0.5 0.5 0.5 ns
HSTL15_lll HSTL_15 class I 0.5 0.5 0.5 ns
HSTL15D_|I Differential HSTL 15 class | 0.5 0.5 0.5 ns
HSTL15D_llI Differential HSTL 15 class IlI 0.5 0.5 0.5 ns
SSTL33_I SSTL_3class | 0.6 0.6 0.6 ns
SSTL33_II SSTL_3class Il 0.6 0.6 0.6 ns
SSTL33D_I Differential SSTL_3 class | 0.6 0.6 0.6 ns
SSTL33D_lI Differential SSTL_3 class Il 0.6 0.6 0.6 ns
SSTL25_| SSTL_2class | 0.5 0.5 0.5 ns
SSTL25_I SSTL_2class Il 0.5 0.5 0.5 ns
SSTL25D_| Differential SSTL_2 class | 0.5 0.5 0.5 ns
SSTL25D_lI Differential SSTL_2 class Il 0.5 0.5 0.5 ns
SSTL18_I SSTL_18class | 0.5 0.5 0.5 ns
SSTL18D_I Differential SSTL_18 class | 0.5 0.5 0.5 ns
LVTTL33 LVTTL 0.2 0.2 0.2 ns
LVCMOS33 LVCMOS 3.3 0.2 0.2 0.2 ns
LVCMOS25 LVCMOS 2.5 0.0 0.0 0.0 ns
LVCMOS18 LVCMOS 1.8 0.1 0.1 0.1 ns
LVCMOS15 LVCMOS 1.5 0.1 0.1 0.1 ns
LVCMOS12 LVCMOS 1.2 0.1 0.1 0.1 ns
PCI33 PCI 0.2 0.2 0.2 ns
Output Adjusters

LVDS25E LVDS 2.5 Emulated 0.3 0.3 0.3 ns
LVDS25 LVDS 2.5 0.3 0.3 0.3 ns
BLVDS25 BLVDS 2.5 0.3 0.3 0.3 ns
LVPECL33 LVPECL 3.3 0.1 0.1 0.1 ns
HSTL18_I HSTL_18class | 0.1 0.1 0.1 ns
HSTL18_lI HSTL_18class Il 0.1 0.1 0.1 ns
HSTL18_llI HSTL_18 class lll 0.2 0.2 0.2 ns
HSTL18D_| Differential HSTL 18 class | 0.1 0.1 0.1 ns
HSTL18D_lI Differential HSTL 18 class Il -0.1 -0.1 -0.1 ns
HSTL18D_llI Differential HSTL 18 class Il 0.2 0.2 0.2 ns
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Pin Information Summary' (Cont.)

XP10 XP15 XP20
Pin Type 256 fpBGA [388 fpBGA[256 fpBGA [388 fpBGA[484 fpBGA|256 fpBGA[388 fpBGA [484 fpBGA
Single Ended User I/0 188 244 188 268 300 188 268 340
Differential Pair User /02 76 104 76 112 128 76 112 144
~ |Dedicated 11 11 11 11 11 11 11 11
Configuration
Muxed 14 14 14 14 14 14 14 14
TAP 5 5 5 5 5 5 5 5
(?c?tdallc\?vtiﬁ?out supplies) 6 6 6 6 6 6 6 6
Voo 8 14 8 14 28 8 14 28
Veoaux 4 4 4 4 12 4 4 12
VeerLL 2 2 2 2 2 2 2 2
Bank0 2 5 2 5 4 2 5 4
Bank1 2 5 2 5 4 2 5 4
Bank2 2 4 2 4 4 2 4 4
Bank3 2 4 2 4 4 2 4 4
Vecio Bank4 2 5 2 5 4 2 5 4
Bank5 2 5 2 5 4 2 5 4
Bank6 2 4 2 4 4 2 4 4
Bank7 2 4 2 4 4 2 4 4
GND 24 50 24 50 56 24 50 56
GNDpy | 2 2 2 2 2 2 2 2
NC 0 24 0 0 40 0 0 0
Banko 26/11 33/14 26/11 39/16 40117 26/11 39/16 47/20
Bank1 26/11 33/14 26/11 39/16 40117 26/11 39/16 47/20
Bank2 21/8 28/12 21/8 28/12 35/15 21/8 28/12 38/16
Single Ended/ [Bank3 21/8 28/12 21/8 28/12 35/15 21/8 28/12 38/16
Differential /10
per Bank? Bank4 26/11 33/14 26/11 39/16 40/17 26/11 39/16 47/20
Bank5 26/11 33/14 26/11 39/16 40/17 26/11 39/16 47/20
Bank6 21/8 28/12 21/8 28/12 35/15 21/8 28/12 38/16
Bank7 21/8 28/12 21/8 28/12 35/15 21/8 28/12 38/16
Veoy 1 1 1 1 1 1 1 1

1. During configuration the user-programmable I/Os are tri-stated with an internal pull-up resistor enabled. If any pin is not used (or not bonded
to a package pin), it is also tri-stated with an internal pull-up resistor enabled after configuration.

2.

more information.

The differential /0 per bank includes both dedicated LVDS and emulated LVDS pin pairs. Please see the Logic Signal Connections table for
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LFXP3 & LFXP6 Logic Signal Connections: 144 TQFP (Cont.)

Pin LFXP3 LFXP6
Number | Pin Function Bank |Differential Dual Function Pin Function Bank |Differential Dual Function
47 PB11A 5 T DQS PB14A 5 T DQS
48 PB11B 5 C - PB14B 5 C -
49 VCCIO5 5 - - VCCIO5 5 - -
50 PB12A 5 T - PB15A 5 T -
51 PB12B 5 C - PB15B 5 C -
52 PB13A 5 T - PB16A 5 T -
53 PB13B 5 C - PB16B 5 C -
54 GND - - - GND - - -
55 PB14A 4 T - PB17A 4 T -
56 GNDIO4 4 - - GNDIO4 4 - -
57 PB14B 4 C - PB17B 4 C -
58 PB15A 4 T PCLKT4_0 PB18A 4 T PCLKT4_0
59 PB15B 4 C PCLKC4_0 PB18B 4 C PCLKC4_0
60 PB16A 4 T - PB19A 4 T -
61 VCCIO4 4 - - VCCIO4 4 - -
62 PB16B 4 C - PB19B 4 C -
63 PB19A 4 T DQS PB22A 4 T DQS
64 GNDIO4 4 - - GNDIO4 4 - -
65 PB19B 4 C VREF1_4 PB22B 4 C VREF1_4
66 PB20A 4 T - PB23A 4 T -
67 PB20B 4 C - PB23B 4 C -
68 VCCIO4 4 - - VCCIO4 4 - -
69 PB22A 4 - - PB25A 4 - -
70 PB24A 4 T VREF2_4 PB27A 4 T VREF2_4
71 PB24B 4 C - PB27B 4 C -
72 PB25A 4 - - PB28A 4 - -
73 VCC - - - VCC - - -
74 PR18B 3 c® - PR26B 3 c? -
75 GNDIO3 3 - - GNDIO3 3 - -
76 PR18A 3 T? - PR26A 3 T? -
77 PR17B 3 C - PR25B 3 C -
78 PR17A 3 T - PR25A 3 T -
79 PR16B 3 c® - PR24B 3 c® -
80 PR16A 3 T8 DQS PR24A 3 T8 DQS
81 PR15B 3 - VREF1_3 PR23B 3 - VREF1_3
82 PR14A 3 - VREF2_3 PR22A 3 - VREF2_3
83 PR13B 3 C - PR21B 3 c? -
84 PR13A 3 T - PR21A 3 TS -
85 GND - - - GND - - -
86 PR12A 3 - - PR20A 3 - -
87 PR11B 3 C - PR19B 3 c? -
88 VCCIO3 3 - - VCCIO3 3 - -
89 PR11A 3 T - PR19A 3 TS -
90 GNDP1 - - - GNDPH1 - - -
91 VCCP1 - - - VCCP1 - - -
92 PR9B 2 C PCLKC2_0 PR12B 2 C PCLKC2_0
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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

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 c? - PL32B 6 - -

P1 PL24A 6 T® DQS PL33A 6 T8 DQS
P2 PL24B 6 c? - PL33B 6 c® -

L5 PL25A 6 T - PL34A 6 T LLMO_PLLT_FB_A
M6 PL25B 6 C - PL34B 6 C LLMO_PLLC_FB_A
M3 PL26A 6 T - PL35A 6 T8 -

- GNDIO6 6 - - GNDIO6 6 - -

N3 PL26B 6 c? - PL35B 6 c® -

P4 |SLEEPNYTOE?| - - - SLEEPN'/TOE?| - - -

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 -
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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
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 VCCIOO0 0 - - VCCIOO0 0 - -
F8 VCCIOO0 0 - - VCCIOO0 0 - -
F10 VCCIO1 1 - - VCCIO1 1 - -
F9 VCCIO1 1 - - VCCIO1 1 - -
G11 VCCIO2 2 - - VCCIO2 2 - -
H11 VCCIO2 2 - - VCCIO2 2 - -
J11 VCCIO3 3 - - VCCIOS 3 - -
K11 VCCIOS 3 - - VCCIO3 3 - -
L10 VCCIO4 4 - - VCCIO4 4 - -
L9 VCCIO4 4 - - VCCIO4 4 - -
L7 VCCIO5 5 - - VCCIO5 5 - -
L8 VCCIO5 5 - - VCCIO5 5 - -
Jé 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.
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Pinout Information
Lattice Semiconductor 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

G7 VCCAUX - - - VCCAUX - - - VCCAUX - - -
T16 VCCAUX - - - VCCAUX - - - VCCAUX - - -
T7 VCCAUX - - - VCCAUX - - - VCCAUX - - -
G10 VCCIOO0 0 - - VCCIO0 0 - - VCCIOO0 0 - -
G11 VCCIO0 0 - - VCCIOO0 0 - - VCCIOO0 0 - -
G8 VCCIO0 0 - - VCCIOO0 0 - - VCCIOO0 0 - -
G9 VCCIO0 0 - - VCCIOO0 0 - - VCCIOO0 0 - -
H8 VCCIO0 0 - - VCCIOO0 0 - - VCCIOO0 0 - -
G12 VCCIO1 1 - - VCCIO1 1 - - VCCIO1 1 - -
G13 VCCIO1 1 - - VCCIO1 1 - - VCCIO1 1 - -
G14 VCCIO1 1 - - VCCIO1 1 - - VCCIO1 1 - -
G15 VCCIO1 1 - - VCCIO1 1 - - VCCIO1 1 - -
H15 VCCIO1 1 - - VCCIO1 1 - - VCCIO1 1 - -
H16 VCCIO2 2 - - VCCIO2 2 - - VCCIO2 2 - -
J16 VCCIO2 2 - - VCCIO2 2 - - VCCIO2 2 - -
K16 VCCIO2 2 - - VCCIO2 2 - - VCCIO2 2 - -
L16 VCCIO2 2 - - VCCIO2 2 - - VCCIO2 2 - -
M16 VCCIO3 3 - - VCCIO3 3 - - VCCIO3 3 - -
N16 VCCIO3 3 - - VCCIO3 3 - - VCCIO3 3 - -
P16 VCCIO3 3 - - VCCIO3 3 - - VCCIO3 3 - -
R16 VCCIO3 3 - - VCCIO3 3 - - VCCIO3 3 - -
R15 VCCIO4 4 - - VCCIO4 4 - - VCCIO4 4 - -
T12 VCCIO4 4 - - VCCIO4 4 - - VCCIO4 4 - -
T13 VCCIO4 4 - - VCCIO4 4 - - VCCIO4 4 - -
T14 VCCIO4 4 - - VCCIO4 4 - - VCCIO4 4 - -
T15 VCCIO4 4 - - VCCIO4 4 - - VCCIO4 4 - -
R8 VCCIO5 5 - - VCCIO5 5 - - VCCIO5 5 - -
T10 VCCIO5 5 - - VCCIO5 5 - - VCCIO5 5 - -
T11 VCCIO5 5 - - VCCIO5 5 - - VCCIO5 5 - -
T8 VCCIO5 5 - - VCCIO5 5 - - VCCIO5 5 - -
T9 VCCIO5 5 - - VCCIO5 5 - - VCCIO5 5 - -
M7 VCCIO6 6 - - VCCIO6 6 - - VCCIO6 6 - -
N7 VCCIO6 6 - - VCCIO6 6 - - VCCIO6 6 - -
P7 VCCIO6 6 - - VCCIO6 6 - - VCCIO6 6 - -
R7 VCCIO6 6 - - VCCIO6 6 - - VCCIO6 6 - -
H7 VCCIO7 7 - - VCCIO7 7 - - VCCIO7 7 - -
J7 VCCIO7 7 - - VCCIO7 7 - - VCCIO7 7 - -
K7 VCCIO7 7 - - VCCIO7 7 - - VCCIO7 7 - -
L7 VCCIO7 7 - - VCCIO7 7 - - VCCIO7 7 - -

1. Applies to LFXP “C” only.
2. Applies to LFXP “E” only.
3. Supports dedicated LVDS outputs.
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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
J15 GND - - - GND - - -
J8 GND - - - GND - - -
J9 GND - - - GND - - -
K10 GND - - - GND - - -
K11 GND - - - GND - - -
K12 GND - - - GND - - -
K13 GND - - - GND - - -
K14 GND - - - GND - - -
K9 GND - - - GND - - -
L10 GND - - - GND - - -
L11 GND - - - GND - - -
L12 GND - - - GND - - -
L13 GND - - - GND - - -
L14 GND - - - GND - - -
L9 GND - - - GND - - -
M10 GND - - - GND - - -
M11 GND - - - GND - - -
M12 GND - - - GND - - -
M13 GND - - - GND - - -
M14 GND - - - GND - - -
M9 GND - - - GND - - -
N10 GND - - - GND - - -
N11 GND - - - GND - - -
N12 GND - - - GND - - -
N13 GND - - - GND - - -
N14 GND - - - GND - - -
N9 GND - - - GND - - -
P10 GND - - - GND - - -
P11 GND - - - GND - - -
P12 GND - - - GND - - -
P13 GND - - - GND - - -
P14 GND - - - GND - - -
P15 GND - - - GND - - -
P8 GND - - - GND - - -
P9 GND - - - GND - - -
R14 GND - - - GND - - -
R9 GND - - - GND - - -
F10 VCC - - - VCC - - -
F13 VCC - - - VCC - - -
G10 VCC - - - VCC - - -
G13 VCC - - - VCC - - -
G14 VCC - - - VCC - - -
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Ordering Information
Lattice Semiconductor LatticeXP Family Data Sheet

Commercial (Cont.)

Part Number 1/0s 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
LFXPBE-4T144C 100 1.2v -4 TQFP 144 COM 5.8K
LFXP6E-5T144C 100 1.2V -5 TQFP 144 COM 5.8K

Part Number I/0s 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 1/0s 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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Ordering Information
Lattice Semiconductor LatticeXP Family Data Sheet

Industrial (Cont.)

Part Number 1/0s Voltage Grade Package Pins Temp. LUTs
LFXP15C-3F484I 300 1.8/2.5/3.3V -3 fpBGA 484 IND 15.5K
LFXP15C-4F484I 300 1.8/2.5/3.3V -4 fpBGA 484 IND 15.5K
LFXP15C-3F388lI 268 1.8/2.5/3.3V -3 fpBGA 388 IND 15.5K
LFXP15C-4F388I 268 1.8/2.5/3.3V -4 fpBGA 388 IND 15.5K
LFXP15C-3F256I 188 1.8/2.5/3.3V -3 fpBGA 256 IND 15.5K
LFXP15C-4F256I 188 1.8/2.5/3.3V -4 fpBGA 256 IND 15.5K

Part Number I/0s Voltage Grade Package Pins Temp. LUTs
LFXP20C-3F484l 340 1.8/2.5/3.3V -3 fpBGA 484 IND 19.7K
LFXP20C-4F484I 340 1.8/2.5/3.3V -4 fpBGA 484 IND 19.7K
LFXP20C-3F388I 268 1.8/2.5/3.3V -3 fpBGA 388 IND 19.7K
LFXP20C-4F388lI 268 1.8/2.5/3.3V -4 fpBGA 388 IND 19.7K
LFXP20C-3F256I 188 1.8/2.5/3.3V -3 fpBGA 256 IND 19.7K
LFXP20C-4F256I 188 1.8/2.5/3.3V -4 fpBGA 256 IND 19.7K

Part Number 1/0s Voltage Grade Package Pins Temp. LUTs
LFXP3E-3Q208I 136 1.2V -3 PQFP 208 IND 3.1K
LFXP3E-4Q208I 136 1.2V -4 PQFP 208 IND 3.1K
LFXP3E-3T144I 100 1.2V -3 TQFP 144 IND 3.1K
LFXP3E-4T144I 100 1.2V -4 TQFP 144 IND 3.1K
LFXP3E-3T100I 62 1.2V -3 TQFP 100 IND 3.1K
LFXP3E-4T100I 62 1.2V -4 TQFP 100 IND 3.1K

Part Number I/0s Voltage Grade Package Pins Temp. LUTs
LFXP6E-3F256I 188 1.2V -3 fpBGA 256 IND 5.8K
LFXP6E-4F256I 188 1.2V -4 fpBGA 256 IND 5.8K
LFXP6E-3Q208I 142 1.2V -3 PQFP 208 IND 5.8K
LFXP6E-4Q208I 142 1.2V -4 PQFP 208 IND 5.8K
LFXP6E-3T144I 100 1.2V -3 TQFP 144 IND 5.8K
LFXP6E-4T144I 100 1.2V -4 TQFP 144 IND 5.8K

Part Number I/0s Voltage Grade Package Pins Temp. LUTs
LFXP10E-3F388I 244 1.2V -3 fpBGA 388 IND 9.7K
LFXP10E-4F388I 244 1.2V -4 fpBGA 388 IND 9.7K
LFXP10E-3F256I 188 1.2V -3 fpBGA 256 IND 9.7K
LFXP10E-4F256I 188 1.2V -4 fpBGA 256 IND 9.7K
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Ordering Information
Lattice Semiconductor LatticeXP Family Data Sheet

Industrial (Cont.)

Part Number 1/0s Voltage Grade Package Pins Temp. LUTs
LFXP15E-3F484| 300 1.2V -3 fpBGA 484 IND 15.5K
LFXP15E-4F4841 300 1.2V -4 fpBGA 484 IND 15.5K
LFXP15E-3F388I 268 1.2V -3 fpBGA 388 IND 15.5K
LFXP15E-4F388lI 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/0s Voltage Grade Package Pins Temp. LUTs
LFXP20E-3F484I 340 1.2V -3 fpBGA 484 IND 19.7K
LFXP20E-4F484| 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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