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LATTICE KEY FACTS

•Programmable Device Leader
•FPGAs

•CPLDs

•Mixed Signal Solutions

•3rd Largest Programmable Logic 
Supplier

•Global Development, Support, 
and Manufacturing

•Total Solutions Approach

•Silicon

•Tools

•IP

•Support

•Lattice HQ –Hillsboro Oregon

•Lattice Global Development and Support Network
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WHO WE ARE

The FPGA supplier offering…

LOW cost

LOW power

SMALL form factor
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•Low Density PLD

•Ultra Low Density PLD

•Mixed Signal 
Board Management

•Lattice 
Focus 

Markets

•Mid-Range FPGA

•High End FPGA

LATTICE PRODUCT PORTFOLIO

•CPLDs



•Page: 5 •Lattice Semiconductor Confidential

•Lowest Cost per LUT 
•Logic Families

•Lowest Cost per I/O
•Bridging and I/O 

•Expansion Families

LATTICE PORTFOLIO
Product Family Relative Capabilities

•Cost

•Capabilities

•Lower Higher

•L
o

w
e
r

H
ig

h
e
r

•Lowest Cost per Feature
•Connectivity and Data 

Path
•Serdes Enabled Families
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LATTICE NON-VOLATILE / LOW DENSITY FPGA FAMILY
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• Single-Chip, Small Form Factor

– Instant-On

– Design Security  

– Small Packages

• Live Update Technology 

– TransFRTM / Encryption / Dual Boot

• Wide Density & I/O Selection

– 5 to 40 KLUTs

– 86 to 540 I/Os

• Embedded & Distributed Memory

– Up to 885Kbits per device

• Flexible and High Perf. I/Os

– DDR2 DRAM and 7:1 LVDS

• Embedded PLLs and Oscillator

• Full Featured DSP Blocks

LATTICE XP2 NON-VOLATILE FPGA FAMILY
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LATTICE XP2 DEVICE FAMILY OVERVIEW

Device XP2-5 XP2-8 XP2-17 XP2-30 XP2-40

LUTs (K) 5 8 17 29 40

Distributed RAM (Kbits) 10 18 35 56 83

EBR SRAM (Kbits) 166 221 276 387 885

EBR SRAM Blocks 9 12 15 21 48

sysDSP Blocks 3 4 5 7 8

18x18 Multipliers 12 16 20 28 32

PLL 2 2 4 4 4

Maximum Available I/O 172 201 358 472 540

Packaging I/O Count

132-pin csBGA (8 x 8 mm) 86 86

144-pin TQFP (20 x 20 mm) 100 100

208-pin PQFP (28 x 28 mm) 146 146 146

256-ball ftBGA (17 x 17 mm) 172 201 201 201

484-ball fpBGA (23 x 23 mm) 358 363 363

672-ball fpBGA (27 x 27 mm) 472 540
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LATTICE XP2 COMPETITORS
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LATTICEXP2 –ARCHITECTURE

JTAG & SPI Ports

Programmable 

Function Units 

(PFUs) Up to     

40KLUTs

XP2-5

DSP Blocks

Multiply and 

Accumulate 

Support For

Up to 32 18X18 

Multipliers

sysMEM Block 

RAM 18Kbit 

Dual Port

Up to 885Kbits

sysCLOCK PLLs 

Frequency Synthesis

-Up to 4 per device

Enhanced 

Configuration Logic

includes Dual Boot, 

Decryption & TransFR

Flexible Routing Optimized for 

Speed, Cost and Routability

Pre-Engineered

Source Synchronous

Support:

DDR2 –400Mbps

Generic –840Mbps

On-Chip Oscillator

Flash

Flexible sysIO Buffers:

LVCMOS, HSTL,

SSTL, LVDS, ++
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LATTICE AUTOMOTIVE PRODUCTS
LA-LatticeXP2 Devices

•FlexiFlashTM Architecture 
–Instant-On

–Single Chip

–FlashBAK™ RAM Storage

–Serial Tag Memory 

–Design Security   

•Live Update Technology 
–TransFR™  / Encryption / Dual Boot

•Wide Density & I/O Selection
–5 to 17 KLUTs

–86 to 201 I/Os

•Flexible sysIO Interface
•Embedded & Distributed Memory

•Full Featured sysDSP Blocks
•sysCLOCK PLLs

•On-Chip Oscillator
•Low Power Sleep Mode

•128-bit AES Bit-stream Ecryption

•Non-Volatile

•Instant-On

•Reconfigurable

•“No Compromise”

Device XP2-5 XP2-8 XP2-17

LUTs (K) 4.8 8.4 16.6

EBR SRAM (KBits) 166 221 276

EMB SRAM Blks 9 12 15

18X18 Multipliers 12 16 20

GPLL 2 2 4

    CSBGA 132  (8X8) 86 86

    TQ144  (20X20) 100 100

    PQ208  (28X28) 146 146 146

    ftBGA 256  (17X17) 172 201 201
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INTRODUCING MACHXO2

Low cost

65-nm embedded Flash process

Cost optimized architecture 

Prices starting as low as $0.75

Low power

As low as 19uW

High system integration

User Flash memory

Hardened I2C, SPI, timer/counter

- Saves up to 600LUTs

 Smallest footprint lowers PCB cost 

 Highest level of integration (flash, 

memory, I/O, EFB, Voltage regulator) 

 Instant-on, non-volatile technology 

reduces design time & system cost 

 Shipping in production now

•THE DO-IT-ALL PLD
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MACHXO2 FAMILY OVERVIEW
DEVICES SUPPORTED IN BROAD RANGE OF PACKAGES

XO2-256 XO2-640 XO2-640U1 XO2-1200 XO2-1200U1 XO2-2000 XO2-2000U1 XO2-4000 XO2-7000

LUTs 256 640 640 1280 1280 2112 2112 4320 6864

Embedded RAM (Kbits) 0 18 64 64 74 74 92 92 240

Distributed RAM (Kbits) 2 5 10 10 16 16 34 34 54

UFM (Kbits) 0 24 64 64 80 80 96 96 256

PLL 0 0 1 1 1 1 2 2 2

Hardened 2 I2C, SPI, 

Timer/Counter ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
Packaging I/O

25 WLCSP (2.5x2.5mm, 0.4mm) 19

49 WLCSP (3.2x3.1mm,0.4mm) 40

64 ucBGA (4x4mm, 0.4mm) 45

100 TQFP (14x14mm) 56 79 80 80

132 csBGA (8x8mm, 0.5mm) 56 80 105 105 105

144 TQFP (20x20mm) 108 108 112 115 115

256 caBGA (14x14mm, 0.8mm) 207 207 207

256 ftBGA (17x17mm, 1.0mm) 207 207 207 207

332 caBGA (17x17mm, 0.8mm) 275 279

484 fpBGA (23x23mm, 1.0mm) 279 279 335

Typical Static Power

ZE(uW) 19 33 70 98 153 230

HC(mW) 4 7 13 13 18 18 32 32 48

HE(mW) 2 3 3 5

•1. Ultra high I/O count device 
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LATTICE XO2 COMPETITORS
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MACHXO2 ARCHITECTURE (XO2-1200)

• sysIO Buffers 
Support 

LVCMOS/LVTTL, and 
DDR Memory 

Interfaces

•Programmable 
Function Units (PFUs) 

with RAM

•Flexible Routing
•Optimized for Speed, 

Low-Cost and Routability

•sysMEM Block RAM 
9Kbit Dual Port

•sysCLOCK PLLs
•Frequency Synthesis 

& Clock Alignment

•On-chip Flash Memory 
Provides Instant-on, 

High Security & Single 
Chip Solution

• sysIO Buffers Support 
LVCMOS/LVTTL, LVDS 

Outputs. I/O Logic 
Supports 7:1 Output 

Gearing

• sysIO Buffers Support 
LVCMOS/LVTTL, LVDS 

inputs and PCI. I/O Logic 
Supports 7:1 Input Gearing

• Embedded Function 
Block Hardened SPI, 

I2C, Timer/Counter

•User Flash Memory
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ON-CHIP USER FLASH MEMORY

User Flash memory (UFM)

EBR initialization, store PROM 

data OR

Flash memory 

UFM

Erase/program separately 

from logic configuration

Program via JTAG, SPI and 

I2C or logic fabric

Up to 256Kbits

Byte read addressable

Page write addressable

100K write cycles

One erase block
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ACCELERATE TIME TO MARKET
WITH ON-CHIP HARDENED FUNCTIONS

Function

Typ LUTs 

Required 

for XO

Typ LUTs 

Required

for XO2

SPI Master 115 0

I2C Master 234 0

Timer/Counter 50-80 0

•Note: 
•(1) EFB = Embedded function block

•I2C
–Two controllers
–Configurable master or slave
–Programmable address
–Up to 400KHz
–Clock stretching supported

•SPI controller
–Configurable master or slave
–Four wire interface
–Up to 50Mbps

•Timer/counter
–16-bit counter
–Clock scalar (8, 64, 256, 1024)
–Normal, clear on match, 

Fast PWM, phase correct 
PWM, watchdog mode
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MINIMIZE SYSTEM DOWNTIME
WITH TRANSFR TECHNOLOGY

Step 1
Program Flash in 

background while logic 

functions

Step 2
Precisely control I/O and 

initiate Flash to SRAM 

transfer through JTAG.  
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ENHANCED PROGRAMMING OPTIONS

Flexible programming

 JTAG IEEE 1149.1/1532
 SPI
 I2C

JTAG (default)

 Five Pin Interface 
 Pre-assigned dual function pins can be used 

for user I/O if not used for JTAG

SPI

 Two modes –slave and master
 Four pin interface  
 Pre-assigned dual function pins can be used for user I/O 

if not used for SPI
 Pins are shared with hardened SPI controller 

I2C

 Slave mode for configuration
 Two pin interface
 Pre-assigned dual function pins can be used for user I/O 

if not used for I2C
 Pins are shared with hardened I2C controller
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MACHXO2 OPTIMIZED FOR SYSTEM DESIGNS

REDUCED BOARD AREA THROUGH FUNCTIONAL INTEGRATION

Integrate external non-volatile memories

Up to 256Kbits User Flash Memory

Minimize need for LDOs

On-chip voltage regulator

Reduce number of oscillators

On-chip oscillator

Reduce package footprint

0.8mm low cost BGA packages

Integrate additional functions

Up to 7KLUTs

Hardened I2C, SPI, timer/counter

Minimize components

On-chip termination, programmable 

pull-up and pull-down resistors

•LDO

•8-bit IO 
•Expander

•UART

•Oscillator

•DDR

•EEPRO
M

•Level 
•Shifter

•DDR

•DDR

•MachXO2

•uC

•uC
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MACHXO2 OPTIMIZED FOR CONSUMER DESIGNS
MAXIMIZING BOARD SPACE SAVING

Operate off single power supply

Integrate voltage regulator

Single chip

No configuration device required

•64ucBGA
4x4

•132csBGA
8x8

•25WLCSP
2.5x2.5

•CONFIG

•Space saving packages
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LATTICE AUTOMOTIVE PRODUCTS
LA-MachXO Devices

•130nm Non-Volatile, Infinitely 
Reconfigurable

 Single Chip, Instant-On, High Security

 Fujitsu FAB

•TransFRTM for Simple Logic Updates 

Simplifies In-Field Logic Updates

•LUT Based Flexibility

256 to 2,280 LUT4s

2K to 8K bits Distributed Memory

•I/O Intensive

•Flexible sysIOTM Buffers

LVCMOS 33/25/18/15/12, LVDS, PCI

•sysMEMTM Block Memory

Up to 28K bits of Memory

•sysCLOCKTM PLLs

•On-Chip Oscillator ~20MHz

•Low Power Sleep Mode

•LUT Flexibility

•Embedded Memory

•Non-Volatility

•High Performance

Device 256E/C 640E/C 1200E 2280E

LUTs (K) 256 640 1200 2280

EBR SRAM (KBits) 0 0 9.2 27.6

EMB SRAM Blks 0 0 1 3

Dist. RAM (KBits) 2 6 6.25 7.5

GPLL 0 0 1 2

    TQ100 (14X14) 78 74 73 73

    TQ144  (20X20) 113 113 113

    PQ208  (28X28) 159 211 211

    ftBGA 256  (17X17) 271

•E = 1.2V
•C = 1.8/2.5/3.3V
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iCE40 FAMILY

 Low cost, low power family fabricated on 40nm CMOS technology
 LP-Series targeting handheld solutions; HX-Series for tablet & other consumer
 Up to 8K logic cells
 Static current as low as 15μA
 Footprints as small as 2.5 x 2.5 mm

Ultra-Low Power mobileFPGA
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384 640 1280 3520 8680 1100 2048 3520 1100 2048 3520 1280 3520 7680

Yes Yes Yes Yes Yes No No No Yes Yes Yes Yes Yes Yes

65uA 100uA 100uA 360uA 360uA 95uA 95uA 95uA 95ua 95uA 95uA 267 667 1100

0 64Kb 64Kb 80Kb 128Kb 64Kb 80Kb 80Kb 64Kb 80Kb 80Kb 64k 80k 128k

- - 1 1 2 2 2 2 1 1 1 1 1 1 1 1 2 2

- - - - - 1 2 2 1 2 2 - - -

- - - - - 1 2 2 1 2 2 - - -

- - - - - 1 1 1 - - - - - -

- - - - - 1 1 1 - - - - - -

- - - - - - - - 1 1 1 - - -

- - - - - - - - 1 1 1 - - -

- 3 3 3 3 - - 3 3 3 3 3 3 - - -

- - - - - - - - 1 1 1 - - -

- - - - - - - - 2 4 4 - - -

- - - - - - - - Yes Yes No - - -

WLCSP 16 1.40 x 1.48 mm 10 10

25 1.71 x 1.71 mm 18 18 18

36 2.10 x 2.10 mm 26 26 26

WLCSP 20 2.1 x 1.76 mm 12 12 12

36 2.5 x 2.5 mm 25 25 1 28 28 28

ucBGA 49 3 x 3 mm 37 35 1 37 37 37

81 4 x 4 mm 63 63 2 63 2

121 5 x 5 mm 95 93 93

225 7 x 7 mm 178 178 178

QFN 32 5 x 5 mm 21

84 7 x 7 mm 67 1

81 5 x 5 mm 62 1

csBGA 121 6 x 6 mm 92

132 8 x 8 mm 95 95 95

VQFP 100 14 x 14 mm 72 1

TQFP 144 20 x 20 mm 96 107

caBGA 256 14 x 14 mm 206

1. No PLL available on the 16 WLCSP, 36 ucBGA, 81 csBGA, 84 QFN and 100 VQFP packages.

2. Only one PLL available on the 81 ucBGA package.

3. High Current I/Os only available on the 16 WLCSP package.

0.8 mm spacing IO Count

Mult 16 x16, Accum 32-bit

PWM Generator

iCE40 HX

IO Count

IO Count

Strobe (low)

Strobe (High)

Low Power Oscillator

High Freqyuency Oscillator

24mA Drive

500mA Drive

NVCM

Static Power

EBR

IO Count

0.4 mm spacing

0.5 mm spacing

iCE40 LM iCE40 Ultra

Device

Logic

PLL

0.35 mm spacing

I2C core

SPI Core

Features iCE40 LP
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iCE40 ARCHITECTURE
Cost Optimized Standard LUT Based

•Flexible Routing
•Optimized for Speed,

•Low-Cost and 
Routability

•Embedded RAM
•Up to 128 Kbits RAM

•User Configurable 
NVCM

•Up to 128 Kbits

•sysCLOCK PLLs
•Frequency Synthesis 

& Clock Alignment

•sysIO Buffers
•Support LVCMOS, 

LVDS, subLVDS inputs, 
LPDDR

•Memory Interfaces

•Programmable Logic 
Blocks (PLBs)

•Cost & Power Optimized

•SPI Port
•Reusable SPI for 

external 
configuration

•Non Volatile Configuration Memory
•Provides High Security & Single Chip
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LATTICE ICE40 COMPETITORS
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CONSUMER APPLICATIONS 
Image Sensor Interfaces 
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PROCESSOR OFFLOAD

System monitoring and control offloaded to Lattice FPGA

More efficient use of MCU for core functions

Reduced total system power consumption

FPGA used for dedicated control functions

Timing Critical Control
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IMAGE INTERFACE APPLICATION

Need to modify application processor image output to 

match external display requirements

Voltage

Interface type

Lattice Image Interface IPs

Interface translation (RGB / LVDS I 80)

Scaling and rotation

Buffering

Overlays & On Screen Display
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I/O EXPANSION AND BRIDGING

Lattice FPGA expands interface of microcontrollers

Control, monitoring and timing critical interfaces

I/O expansion and level bridging

- I/O standards

- Voltage

- Current
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MACHXO/XP2 AS I/O EXPANDER

Control 
logic and 
algorith

m 

SPI

SPI

SPI

SPI

PWM

PWM

PWM

PWM

uP Interface

MachXO/XP2

uP/DSP

Freedom of choice
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WORLDS SMALLEST FPGA FOR IR SUB-SYSTEM

& SENSOR MANAGEMENT SOLUTIONS

16 WLCSP 25 WLCSP

1.40mm x 1.48mm x 0.45mm  
0.35mm pitch

RGB/LED Driver

1.71mm x 1.71mm x 0.45mm  
0.35mm pitch

RGB/LED Driver
PLL, Strobe Generators

I2C & SPI Interfaces

iCE40LP
Infra Red Sub-System

IR Remote, Bar Code Emulator, LED Driver

iCE40LM
Sensor Management System

Sensor HUB, Management & Pre-
Processing
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LATTICE ISPMACH 4000ZE CPLD FAMILY

Ultra Low Power, Low Cost CPLD

Standby current as low as 10uA
Operational down to 1.6V Vcc
Per pin pull-up/down, or bus keeper
Power Guard selective input disable

Space Saving Packages

0.4mm pitch, 4mm x 4mm ucsBGA
0.5mm pitch, 5mm x 5mm csBGA

I/O Flexibility

3.3V, 2.5V, and 1.8 standard support
5-volt tolerant I/Os

Delivers Complete System Solution

Free reference designs & design tools
Easy-to-use, low cost development kits
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ON-CHIP USER OSCILLATOR & TIMER

Integrate General Purpose Clock Source & Timer

Power up sequencing, keypad scanning or display controllers 
Typical output frequency 5Mhz 
Divide by n output on timer where n can be 128(7-bits), 1024(10-

bits), or 1,048,576 (20-bits)
Benefits

Eliminates dedicated oscillator
chip

Lowers board cost
Simplifies inventory tracking

Reduce System Cost & Increase 
Reliability of Your Design

ispMACH
4000ZE

Oscillator

ispMACH
4000ZE

Oscillator

CPLD

+
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ISPMACH 4000ZE FAMILY

Device 4032ZE 4064ZE 4128ZE 4256ZE

Macrocells 32 64 128 256

tPD (ns) 4.4 4.7 5.8 5.8

fMAX (Mhz) 260 241 200 200

Typical Standby Current (µA) 10 11 12 13

Packages (I/O + Dedicated Inputs)

64-ball ucBGA (4x4mm) 48+4

64-ball csBGA (5x5mm) 32+4 48+4

132-ball ucBGA (6x6mm) 96+4

48-pin TQFP (7x7mm) 32+4 32+4

144-pin csBGA (7x7mm) 64+10 96+4 108+4

100-pin TQFP (14x14mm) 64+10 64+10 64+10

144-pin TQFP (20x20mm) 96+4 96+14

4000ZE offered only in Pb-free packages.
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ispMACH 4000V/B/C Family Overview & Packaging

•M4KV up to 128 available in AECQ100 Automotive spec (Ta 125 deg C)

Device 4032 4064 4128 4256 4384 4512

Macrocells 32 64 128 256 384 512

tpd (ns) 2.5 2.5 2.7 3.0 3.5 3.5

fmax (MHz) 400 400 333 322 322 322

Typ. Standby Current (mA) 1.8/3.3V 1.3/11.3 1.5/11.5 1.5/11.5 2/12 2.5/12.5 3/13

VCC Voltage (V/B/C)

44-pin TQFP 30+2 30+2

48-pin TQFP 32+4 32+4

100-pin TQFP 64+10 64+10 64+10

128-pin TQFP 92+4

144-pin TQFP* 96+4 96+14

176-pin TQFP 128+4 128+4 128+4

256-pin ftBGA 128+4/160+4 192+4 208+4

Package (I/O + Dedicated Inputs)

3.3/2.5/1.8
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LATTICE AUTOMOTIVE PRODUCTS
LA-ispMACH 4000V/Z

•Very Low Power

11.3-13 mA Static Current (4000V)

20 –55 uA Static Current (4000Z)

•32 to 128 Macrocells

•30 to 96 I/O

•Multiple Core Voltages

3.3/2.5V (4000V)

1.8V       (4000Z)

•Flexible I/O

5 / 3.3 / 2.5 / 1.8-volts

5V Tolerant I/Os

Hot-Socketing

•TQFP/csBGA (pb-free) 
Packages

Device 4032V/Z 4064V/Z 4128V/Z

Macrocells 32 64 128

tPD (ns) 7.5 7.5 7.5

Fmax (Mhz) 168 168 168

Max User I/O 32 64 96

Dedicated Inputs 4 10 4

    TQ44 (*) 30 + 2 30 + 2

    TQ48 32 + 4 32 + 4

    TQ100 (*) 64 + 10 64 + 4

    TQ128 92 + 4

    TQ144 96 + 4
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•Lattice ispMACH 4000V/B/C/ZE
Competitors
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•✔UP TO 8K LUT   ✔UP TO 334 I/O   ✔1.4MM X 1.48MM FOOTPRINT

ULTRA LOW DENSITY FPGA PORTFOLIO

 SINGLE CHIP FLASH WITH INSTANT ON

 LOW POWER

 USER FLASH MEMORY, SPI, I2C, COUNTER

 3.3V & 2.5V, 1.2V Vcc

 HIGH IO AT LOW COST

•MachXO2 
PLD Family

 NON-VOLATILE CONFIGURATION MEMORY

 LOW POWER

 SMALL FORM FACTOR

 1.2V Vcc

 LOWEST COST PER LUT

•iCE40 FPGA
Family

•ispMACH 4000ZE 
CPLD Family

 5V IO SUPPORT

 UP TO 256 MACROCELLS
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SRAM MIDRANGE FPGA FAMILY
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LATTICE ECP3/ECP5 COMPETITORS
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LATTICE ECP3 FPGA FAMILY

Lowest-Power, Highest-Value SERDES-

Capable FPGA
17K to 149K LUT4s
36K to 303K bits distributed RAM
Up to 586 I/O

Embedded 3.2Gbps SERDES
Up to 16 channels
CPRI/OBSAI, SRIO, PCIe, Ethernet (GbE/SGMII 

& XAUI), Tri-Rate SMPTE
110mW/channel

Full Featured sysDSP™ Blocks
Up to 320 18x18 multipliers
Cascadable, slice-based architecture

Up to 6.85Mbit Block RAM

High Performance sysIO™ Buffers
LVDS up to 1Gbps, LVCMOS, PCI
DDR1/DDR2/DDR3
High Speed ADC/DAC interfaces

sysCLOCK™ PLLs & DLLs
Dual boot, TransFR and Encryption
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ECP3 ARCHITECTURE

sysMEM Block RAM

18Kbit

Up to 7Mbit

Enhanced DSP 

Slices

Multiply, Accumulate 

and ALU

Programmable 

Function Units 

Up to 150K LUTs

sysCLOCK PLLs & 

DLLs

Frequency Synthesis 

& Clock Alignment

3.2 Gbps SERDES

PCI Express, XAUI, GbE,

SGMII & Generic

Config. Logic

Dual Boot, Encryption & 

Transparent Updates

On-Chip Oscillator

Pre-Engineered 

Source Synchronous 

Support

DDR3 –800Mbps plus

Generic –1Gbps

Flexible Routing

Optimized for Speed, 

Cost and Routability

Flexible sysIO  

LVCMOS, HSTL, 

SSTL, LVDS, etc.
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LATTICEECP3 FAMILY TABLE

Device ECP3-17 ECP3-35 ECP3-70 ECP3-95 ECP3-150

LUTs (K) 17 33 67 92 149

EBR SRAM Blocks 30 72 240 240 372

EBR SRAM (Kbits) 552 1,327 4,420 4,420 6,850

Distributed RAM (Kbits) 36 68 145 188 303

18x18 Multipliers 24 64 128 128 320

3.2Gbps SERDES Channels 4 4 12 12 16

Maximum User I/O Pins 222 310 490 490 586

PLLs + DLLs 2+2 4+2 10+2 10+2 10+2

Power Grades* -S,-L -S,-L -S,-L -S,-L -S,-L

Speed Grades -6,-7,-8 -6,-7,-8 -6,-7,-8 -6,-7,-8 -6,-7,-8

256-pin fpBGA (17x17mm) 4/133 4/133

328-ball csBGA (10x10mm) 2/116

484-ball fpBGA (23x23mm) 4/222 4/295 4/295 4/295

672-ball fpBGA (27x27mm) 4/310 8/380 8/380 8/380

1156-ball fpBGA (35x35mm) 12/490 12/490 16/586

* -L = Low Power; -S Standard Power
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LATTICEECP3 ENHANCED SERDES 

Low Cost SERDES

Support for Chip to Chip & Backplane 
Up to 16 Channels per Device

Supports multiple rates within one QUAD 
of SERDES 

Data Rates from 250Mbps to 3.2Gbps

Supports Wide Range of Serial Standards

Ethernet: XAUI, GbE, SGMII 

PCI Express v1.1

Sonet / SHD

Serial RapidIO, 3G OBSAI, 3G CPRI

SMPTE (SD-SDI, HD-SDI (270Mbps to 3Gbps))

Rx Jitter Tolerance Exceeds 0.7UI Worst Case @ 3.2 Gbps

Tx Jitter Less Than 0.35UI Worst Case @ 3.2 Gbps

Built-In Pre-Emphasis and Equalization for Superior BER 

Low Power: 90mW Per Channel @ 3.2 Gbps

PCIe

CPRIGbE

SRIO

XAUI OBSAI
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HIGH SPEED DDR3 FUNCTIONALITY

Industry Standard DIMM Support

800Mbps (400MHz) performance

64-bit UDIMM

72-bit ECC DIMM

Pre-Engineered I/O Structures 

Dedicated read/write leveling functionality
1:4 & 4:1 gearbox
DDR to SDR conversion
DQS alignment

Robust Signal Integrity
ISI calibration
Static equalization
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HIGH PERFORMANCE EMBEDDED DSP SLICE

Enhanced 3rd Generation sysDSP 

Architecture

Fully cascadable, slice architecture

Programmable Multipliers

Two 18x18, four 9x9, one 36x36 for 

double precision / floating point

1 36x36 across two adjacent slices

18x36 MAC & 18x18 MMAC operations

Cascadable Arithmetic Logic Unit 

54-bits

Rounding & truncation

sysDSP Slice
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LATTICE AUTOMOTIVE PRODUCTS
ECP3  

High-Value Design Blocks

Up to 35K LUTs 

Up to 1.3 Mbits of Embedded Memory

High Quality SerDes

Pre-engineered I/O

State-of-the-art DDR3

Full-featured DSP Blocks

Abundant Routing Resources

Low Power

Variable Channel Lengths

Optimized Transistors

Improved Routing Algorithms

Low Cost

Matured, High-Yield Process (65 nm)

High-Value Features in Low-Cost Wire-

bonded Packages

Proven Reliability of 3rd Generation 

FPGA in Low-Cost Packages

Dual-Boot and 128-bit AES Encryption

Device ECP3-17 ECP3-35

LUTs (K) 17 33

EBR SRAM Blocks 30 72

EBR SRAM (Kbits) 552 1,327

18x18 Multipliers 24 64

3.2Gbps SERDES Channels 4 4

Maximum User I/O Pins 222 310

PLLs + DLLs 2+2 4+2

256-pin fpBGA (17x17mm) 4/133 4/133

328-ball csBGA (10x10mm) 2/116

484-ball fpBGA (23x23mm) 4/222 4/295
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Up to 40% lower cost than alternatives

 Architecture optimized to achieve significantly 
smaller die size

Up to 30% lower power than alternatives

 Low power serdes and FPGA fabric

 Serdes based designs <0.25W

Up to 2x functional density in smallest 
package with serdes

 Up to 85K LUTs in 10x10mm package

 Depopulation makes routing easy

ECP5 FAMILY ARCHITECTED FOR VOLUME

•Low power
•Small footprint
•Optimized IP

•Low cost

•3.2 Gbps low-power SERDES
•Complements ASICs

•More than 200 I/O 
•in 10mm X 10mm package
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ECP5 FAMILY OVERVIEW

Device
LFE5U

-25

LFE5U

-45

LFE5U

-85

LFE5UM

-25

LFE5UM

-45

LFE5UM

-85

LUTs 24,288 43,848 83,640 24,288 43,848 83,640

EBR SRAM (Kbits) 1,008 1,944 3,744 1,008 1,944 3,744

18x18 Multipliers (DSP) 28 72 156 28 72 156

3.2Gbps SERDES Channels 0 0 0 2 4 4

PLL's 2 4 4 2 4 4

Package SERDES / IO

285csfBGA (10x10mm, 0.5mm) 0 / ~118 0 / ~118 0/ ~118 2 / ~118 2 / ~118 2 / ~118

381caBGA (17x17mm, 0.8mm) 0 / 197 0 / 203 0 / 205 2 / 197 4 / 203 4 / 205

554caBGA (23x23mm, 0.8mm) 0 / 245 0 / 259 4 / 245 4 / 259

756caBGA (27x27mm, 0.8mm) 0 / 365 4 / 365

Device Type Schedule

AS NA NA NA NA Nov ’14Mar ’14

ES Q2’15Dec ’14July’ 14Q2’15Dec ’14July’ 14

Production Q2’15Jan ’15Sep’ 14Q2’15Jan ’15Sep’ 14
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EFFICIENTLY IMPLEMENT DSP FUNCTIONS

Up to 4x resource improvement

Booster logic for DDR mode

Pre-adder logic for symmetrical filters

Full-featured DSP Slices

Multipliers, ALUs & Wide Adder Trees

54-bit Cascadable ALU

Cascadable DSP Slices

Up to 156 DSP Slices Can be Cascaded

Running Sums for Filtering Applications

Performance & Applications

Digital Up / Down Conversion

Crest Factor Reduction

Video and Image processing
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FLEXIBLE SERDES SUPPORT
MULTI-PROTOCOL APPLICATIONS

Data Rates from 250Mbps to 3.2Gbps

Supports Wide Range of Standards
PCI Express v1.1
Ethernet: XAUI, GbE, SGMII 
CPRI, JESD204B
SMPTE SD/HD/3G, V by One HS

Multiprotocol Support
2 TX PLLs support for unrelated frequencies 
Up to 4 channels

Jitter compliance to XAUI and SMPTE standards

Built-In Pre-Emphasis and Equalization

Low Power: ~85mW Per Channel @ 3.2 Gbps
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SUPPORT MAINSTREAM LOW-COST DRAM

• Hardened PHY Provides Consistent Performance

• Soft Controllers Allows Customization if Needed

• Memory Controller IPs Allow Rapid 

Implementation

• Edge Clock Bridge

• Implement wide DDR systems using both 

edges of device

Characteristics DDR2 LPDDR2 DDR3 DDR3L LPDDR3

Supported Speed 

(MHz/Mbps)

400

/800

400/

800

400

/800

400

/800

400

/800

Address Command

(Pins)
25 14 27 27 14

Power Supply (V) 1.8 1.2 1.5 1.35 1.2

Approx. Active Power (W) 0.71 0.41 0.51 0.41 0.41

1. Memory subsystem with the following
characteristics 32 bit wide, 4Gbits capacity 400MHz
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COMPREHENSIVE SOLUTIONS
ACCELERATE DEVELOPMENT

•Standard Connectivity

• PCI Express

• XAUI/GbE/SGMII

• DDR2/DDR3 Memory

• 8-bit & 32-bit processor

•Wireless Basestation

• CPRI

• JESD207/204B

• Serial RapidIO

•Video Connectivity

• 7:1 LVDS

• HDMI/DVI

• SDI SD/HD/3G

• MIPI CSI2

• V by one HS

•Video  Processing

• Scalar

• Color Space Converter

• HDR (WDR)

• Auto focus

• Analytics

•IPs, Reference Designs and
•Development Systems
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ECP5: SMALL FORM FACTOR 

ECP5 Enables Integrated 

Operation & Maintenance 

Interface for SFP Modules

10mm x 10mm Package 

Matches 11mm PCB Width

Ethernet Connectivity 

Implemented using SERDES

Up to 85K LUTs for Logic as 

Required

Enabling Smart SFPs

•SFP
Module

•11mm •10mm

•Tight Layout Constraints
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ECP5: LOW POWER INTEGRATION

Directly Interface with Multiple Image Sensors:

MIPI CSI-2, sub-LVDS, HiSPi, Parallel

Implement High-Performance Wide Dynamic Range (WDR) 

and other Image Signal Processing using FPGA

Generate Wide Variety of Video Output Options Including:

LVDS, PCIe, and GigE  

Power Critical Due to Small Enclosures

Surveillance Cameras
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ISPPAC POWER MANAGER

•Sequence Power Supplies With Tracking

•Control Power Supply Switching Mechanisms
–DC-DC Converter (Brick) Enable / Low Drop Out (LDO) Enable

–Programmable High Voltage Drivers for MOSFETs (8V-12V)

–ADC/DACs with I2C interface

•Accurate Monitoring of Power Supplies for Voltage Tolerance
–Programmable from 0.67V  to 5.75V, up to 368 Steps

•Generate Supervisory Signals

•Additional Board Level Glue Logic

Device POWR1220AT8 POWR1014/A POWR607 POWR605

# Analog Inputs 12 10 6 6

#prog. Threshold Comp. 24 20 6 6

Trip Points Per Input 368 368 192 192

Lowest Voltage Monitored 0.2% 0.3% 0.5% 0.5%

Power-OFF Detection 75mV 75mV 75mV 75mV

# CPLD Macrocells 48 24 16 16

# Outputs 20 & 8 TRIM 14 7 5

# FET Driver 4 2 2 -

# TRIM DACs 8 - - -

ADC support Y (10Bit) Y (10Bit) (A) N N

I2C Interface Y  Y  N N

Operrating Voltage 2.8-3.9V 2.8-3.9V 2.6-3.9V 2.6-3.9V

Packages TQFP100 TQFP48 QFN32 QFN24
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POWER MANAGER II –
AN INTEGRATED UNIVERSAL SOLUTION!

CPU /

Microprocessor

CPU_Reset_in

Interrupt - WDT

Interrupt – 

Power Fail

WDT Trigger

Voltage 

Supervisor IC

Reset Generator 

IC

Watchdog Timer IC

DC/

DC #1

DC/

DC #2

DC/

DC #N
Supply Sequencer/ 

Tracker IC

Manual 

Reset in

Seq & 

Track 

Control

Power 

Supply 

Bus

Hot-swap 

Controller IC

Power Manager II

POWR1014/A   48-pin TQFP Package  

7mm X 7mm

Power Manager II 
Integrates:

- Reset Generator IC

- Supervisor IC

- Watchdog Timer IC

- Sequencer/Tracker IC

- Hot-swap IC

Lower Cost:

- Economical to use 

POWR1014

Instead of any 2 ICs above

Standard Solution:

- Use POWR1014 Across 

Multiple Circuit Board Power 

Management & Startup 

Functions
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PLATFORM MANAGEMENT –
APPLICATIONS

Telecom/Datacom

Medical Systems

Blade Servers

Industrial Systems

Routers

Servers

Platform 

Management

Payload Processing

Board Power

Management

Digital Board

Management

Circuit Board Functions
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POWER MANAGEMENT DESIGN USING SOFTWARE

1. Set Power Supply 

Thresholds For Each 

Analog Input

3. Set Power 

Supply Ramp Rate for 

Each FET Driver

4. Complete 

Sequencing and 

Monitoring Design Using 

LogiBuilder

5. Verify Using 

Waveform Simulator

6. In-System 

Program the Design 

Through JTAG & Verify

2. Set DC-DC Converter 

Trimming and Margining 

Controls
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Platform Manager 2

Supply
Trimming
Control

PLATFORM MANAGER  2 ARCHITECTURE

Up to 10 –Voltage 
Monitors (1 up to 
12V) with 2 trip 
points per input

640,1200 LUTs + other special features from XO2 
family (User Flash, PLL, SRAM, etc.) 

Non Volatile fault 
Log –Power & Other 

Board Signals

Programming Interface: 
JTAG,SPI,I2C

Up to 100 Digital I/Os

Power
Supply
Monitor

Non-
volatile
FPGA

Digital
I/ONV Fault Log

4 HV Open-Drain 
MOSFET Drivers

High Voltage
MOSFET Drivers

ADC

Temperature
Monitor

Up to 4 Trimming 
and Margining 

Channels

I2C/SPI Hard IP

SPI

I2C

2 Temp Monitors + 
1 Internal Temp Mon

DAC

10 –bit  ADC

DAC

2 - Current Monitors
< 1us Fault Detect

Increase Analog
Sensing Channels

with ASC

2.8V to 12V 
Operation
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Platform Manager 2 Companion

Supply
Trimming
Control

ANALOG SENSE AND CONTROL
Companion chip to PtM2 or any Lattice PLD

10–Voltage Monitors 
similar to PtM2

Programming Interface: I2C

Connects ASC to 
Platform Manager 2 

IC

Power
Supply
Monitor

Digital I/O

4 –HV Open-Drain 
MOSFET Drivers

High Voltage
MOSFET Drivers

ADC

Temperature
Monitor

4 –Trimming and 
Margining Channels

I2C

2–Temp Monitors
similar to PtM2

DAC

10 –bit  ADC

DAC2 - Current Monitors
similar to PtM2

Serial 
Interface

9 –Open-Drain 
Outputs 

NV Fault

Log

Non Volatile fault 
Log –Power & Other 

Board Signals
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PLATFORM MANAGER  2 ARCHITECTURE

L-ASC10 LPTM20 LPTM21
Voltage Monitoring Inputs 10 8 10
Current Monitoring Inputs 2 2 2
Temperature Monitoring Inputs 2 2 2
Number of Trimming Channels 4 2 4
MOSFET Drives 4 4 4
On-Chip Non-Volatile Fault Log ✓ ✓ ✓
Number of LUTs - 640 1280
Distributed RAM (Kbits) - 5 10
EBR SRAM (kBits) - 18 64
Number of EBR Blocks (9 kBits) - 2 7
User Flash Memory (kBits) - 24 64
Number of PLLs - 0 1
Communication I/F I2C I2C/SPI/JTAG
Programming Interface I2C I2C/SPI/JTAG
Operating Voltage 3.3 2.8V to 12V
Insystem Update Support Yes
Package Options Digital I/Os
48-pin QFN (7 X 7) 9
128-pin TQFP (14X14) 60
256-Ball ftBGA (1mm) (17X17) 108
Samples SEP-2013 FEB-2014 SEP-2013
Production JAN-2014 APR-2014 JAN-2014

LPTM2x

LASC
section

Non-volatile FPGA
section

LASC1013
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PLATFORM MANAGER 2 APPLICATIONS
Scalable #Supplies, Logic Density & # I/Os

CPU/ ASIC/ 
SOCPlatform 

Manager 2 
Device CPU/ ASIC/ 

SOC

Hardware 
Management 

Controller

10 or Fewer Supplies

Platform 
Manager 2 

Device

Analog 
Sense & 
Control

CPU/ ASIC/ 
SOC

CPU/ ASIC/ 
SOC

CPU/ ASIC/ 
SOC

CPU/ ASIC/ 
SOC

Analog 
Sense & 
Control

CPU/ ASIC/ 
SOC

CPU/ ASIC/ 
SOC

ASC: Hardware 
Management 

Expanders

Hardware 
Management 

Controller

More than 10 Supplies

•Platform Manager 2 Can be Replaced With MACHXO2 + Analog 
Sense & control ICs for Scaling Logic & I/Os
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H/W MANAGEMENT - MACHXO2 + L-ASC10

Standardize Across Wide Range 

of Board Complexities

# Rails –10 to 80

# Temp Mon –3 to 24

# I/Os –18 to 334

# LUTs –640 to 6884

Use Same Platform Manager 2 

Design Tool (Platform Designer)

Expand LUTs, I/Os Beyond Platform Manager 2

Hardware 
Management 

Controller

MACHXO2 Device
640 to 7K LUTs
21 to 334 I/Os

Analog 
Sense & 
Control

C
PU

/ 
A

SI
C/

 
SO

C

C
PU

/ 
A

SI
C/

 
SO

C

Analog 
Sense & 
Control

C
PU

/ 
A

SI
C

/ 
SO

C

C
PU

/ 
A

SI
C/

 
SO

C

Analog 
Sense & 
Control

Analog 
Sense & 
Control

C
PU

/ A
SIC/ 

SO
C

C
PU

/ A
SIC/ 

SO
C

C
PU

/ A
SIC/ 

SO
C

C
PU

/ A
SIC

/ 
SO

C

ASC: Hardware 
Management 

Expanders
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MULTI-BOARD/ DOMAIN H/W MANAGEMENT
Seamless Scaling Simplifies Architecture

PM

DC-
DCDC-DC

CPU/ ASIC

PM

ASIC

CPLD/
FPGA

µC

T

LEDs

T

FAN

FAN

C

T

A
d

d
-o

n
 M

o
d

u
le

A
d

d
-o

n
 M

o
d

u
le

P
M

P
M

D
C- D
C

D
C- D
C

T

T

Plug-in Card

Plug-in Card

Plug-in Card

H

H

H

PM

PM

PM

PF

PF

PF

T

T

TL

L

L

Use PF/ H/ Both

MAIN BOARD
DC-
DC

DC-
DC

DC-
DC

DC-
DCDC-DC

CPU/ ASIC

ASIC

PtM2/ 
XO2

µC

LEDs

temp

FAN

FAN

temp

ASC

A
d

d
-o

n
 M

o
d

u
le

A
d

d
-o

n
 M

o
d

u
le

A
SC

A
SC

D
C- D
C

D
C- D
C

Plug-in Card

Plug-in Card

Plug-in Card

PtM2
/ ASC

PF

PF

PF

Use PF/ H/ Both

DC-
DC

DC-
DC

DC-
DC

PtM2
/ ASC

PtM2
/ ASC

ASC

MAIN BOARD

•No
w

•Ne
w

• Difficult to Collect Status From 
Central Location

• Backward Compatibility Limits 
Feature Expansion

• Slow to Respond to Faults –Micro 
Communication Between All 

Modules
• Many More Components
• Partition Overall Power 

Management
• More Expensive

• Centralized Design Simplifies 
Scaling

• Standardized Solution
• Unlimited Backward Compatibility
• Fast & Deterministic Response to 

Faults
• Unlimited Connection Between 

Different Sections
• No Need to Partition Power 

Management
• Fewer Components

• Lower Cost
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DESIGNED TO ADDRESSING  
CHALLENGING MARKET PROBLEMS

Small Size, High Performance MIPI for the Consumer Market

Instant-On Bridging Solutions for Communications  Markets

Integrated Regulators Enable Single Supply Operation for Industrial Markets 

Ultra Low Density with up to 540 I/O for the Storage Market 

Integrated SERDES with PCIe and GbE for the Communications Markets 

Automotive Grade Support for OEM and Aftermarkets 
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SOFTWARE SOLUTIONS

Lattice Diamond Software for Lattice FPGAs

• Innovative design environment for Lattice FPGAs

iCEcube2 Software for iCE40 Family

• Easy to use design environment for iCE40 devices

PAC-Designer Software for Power/Platform Manager

• Power management software design software

ispLEVER Classic Software for CPLD

• Complete design software for CPLD & Legacy FPGAs

LatticeMico System Software for LatticeMico32/8

• Development tools for micro-controller platforms

Implementing Smarter



•Page: 69 •Lattice Semiconductor Confidential

LATTICE SEMICONDUCTOR 
DESIGN SOFTWARE

New design software environment

Diamond is the actual generation LUT Based 

Development Software

iCEcube2 for iCE40 Devices

ispLEVER Classic will be used  for MC CPLDs
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LATTICE DIAMOND FEATURES & BENEFITS

Design exploration features

Implementations & Strategies

Run Manager

Integrated HDL checking

Synthesis Options

Ease of use

New modern user interface (direct task navigation)

Centralized reports & summary

Extensive cross-probing

ECO Editor & Programmer

Improved design flow

Timing Analyzer view

Simulation Wizard

Tcl scripting V3.0



•Page: 71 •Lattice Semiconductor Confidential

DIAMOND USER INTERFACE BASICS

Integrated environment
Shared menus & toolbars
Detachable views and panels

•common menus 
and toolbars

•task and tool
specific views

•project wide views

•common console 
and outputs
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iCEcube2
Design Flow
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iCEcube2 Design Environment

Synplify ProActive HDL
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LATTICEMICO8

Innovative Open IP Soft Core License

Source code provided for Core, 

Assembler, and Simulator

GNU C compiler support 

(commandline and GUI support)

Flexible 8-Bit Microcontroller

Optimized For Lattice Leading-Edge 

Families

LatticeECP2/M, LatticeECP3, LatticeXP2, 

MachXO

Targeted Towards Wide Variety Of 

Applications

Consumer, Computation, 

Communications, Medical, Industrial, 

Automotive

Key Architecture Highlights

 8-Bit Data Path

 18-Bit Wide Instructions

 Two Cycles Per Instruction

 Up to 32 General Purpose 

Registers

 32 Bytes Of Internal Scratch Pad 

Memory

 Inputs and Outputs are 

Performed Using “Ports”
- 256 Ports/page up to 65536 

pages

 Optional 4 giga Bytes Of External 

Scratch Pad RAM
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LATTICEMICO32

Innovative Open IP Soft Core License

Provides visibility, flexibility and portability
Performance Enhanced Features

Load/Store RISC Architecture
Harvard Architecture
32-bit Data & Instruction Path
32 General Purpose Registers
Handles Up to 32 External Interrupts
Optional Instruction and/or Data Cache
Dual WISHBONE Interfaces

- Data & Instruction
Peripheral Components

Connect via a WISHBONE Bus Interface
Variety of Memory Controllers and I/O options

LatticeMico32 System: Easy to Use Development Tools
Platform definition
C/C++ software development
Debug
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LATTICEMICO32 SYSTEM DEVELOPMENT FLOW

Mico System Builder 

(MSB)

Platform Development Software Development

FPGA Design

Implementation

Generator

Instruction 

Set 

Simulator

HW Platform

Rest of User 

Design in HDL

ELFHDL

.h

Debug

Target Board

Debug

ProgramispVM™

C/C++ Software Project 

Environment (SPE) and 

Debugger
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LATTICEMICO32 SYSTEM

1. Specify HW Platform

2. Write SW in C/C++

3. Debug In HW and SW

Complete Toolset

for Embedded

System Design



Thank you !


