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Understanding Embedded - FPGAs (Field
Programmable Gate Array)

Embedded - FPGAs, or Field Programmable Gate Arrays,
are advanced integrated circuits that offer unparalleled
flexibility and performance for digital systems. Unlike
traditional fixed-function logic devices, FPGAs can be
programmed and reprogrammed to execute a wide array
of logical operations, enabling customized functionality
tailored to specific applications. This reprogrammability
allows developers to iterate designs quickly and implement
complex functions without the need for custom hardware.

Applications of Embedded - FPGAs

The versatility of Embedded - FPGAs makes them
indispensable in numerous fields. In telecommunications,
FPGAs are used for high-speed data processing and
network infrastructure. In the automotive industry, they
support advanced driver-assistance systems (ADAS) and
infotainment solutions. Consumer electronics benefit from
FPGAs in devices requiring high performance and
adaptability, such as smart TVs and gaming consoles.
Industrial automation relies on FPGAs for real-time control
and processing in machinery and robotics. Additionally,
FPGAs play a crucial role in aerospace and defense, where
their reliability and ability to handle complex algorithms
are essential.

Common Subcategories of Embedded -
FPGAs

Within the realm of Embedded - FPGAs, several
subcategories address different needs and applications.
General-purpose FPGAs are the most widely used, offering
a balance of performance and flexibility for a broad range
of applications. High-performance FPGAs are designed for
applications requiring exceptional speed and
computational power, such as data centers and high-
frequency trading systems. Low-power FPGAs cater to
battery-operated and portable devices where energy
efficiency is paramount. Lastly, automotive-grade FPGAs
meet the stringent standards of the automotive industry,
ensuring reliability and performance in vehicle systems.

Types of Embedded - FPGAs

Embedded - FPGAs can be classified into several types
based on their architecture and specific capabilities. SRAM-
based FPGAs are prevalent due to their high speed and
ability to support complex designs, making them suitable
for performance-critical applications. Flash-based FPGAs
offer non-volatile storage, retaining their configuration
without power and enabling faster start-up times. Antifuse-
based FPGAs provide a permanent, one-time
programmable solution, ensuring robust security and
reliability for critical systems. Each type of FPGA brings
distinct advantages, making the choice dependent on the
specific needs of the application.
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Architecture Overview
The MachXO2 family architecture contains an array of logic blocks surrounded by Programmable I/O (PIO). The 
larger logic density devices in this family have sysCLOCK™ PLLs and blocks of sysMEM Embedded Block RAM 
(EBRs). Figure 2-1 and Figure 2-2 show the block diagrams of the various family members.

Figure 2-1. Top View of the MachXO2-1200 Device

Figure 2-2. Top View of the MachXO2-4000 Device
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Note: MachXO2-256, and MachXO2-640/U are similar to MachXO2-1200. MachXO2-256 has a lower LUT count and no PLL or EBR blocks. 
MachXO2-640 has no PLL, a lower LUT count and two EBR blocks. MachXO2-640U has a lower LUT count, one PLL and seven EBR blocks. 
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Note: MachXO2-1200U, MachXO2-2000/U and MachXO2-7000 are similar to MachXO2-4000. MachXO2-1200U and MachXO2-2000 have a lower LUT count, 
one PLL, and eight EBR blocks. MachXO2-2000U has a lower LUT count, two PLLs, and 10 EBR blocks. MachXO2-7000 has a higher LUT count, two PLLs, 
and 26 EBR blocks.  
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This phase shift can be either programmed during configuration or can be adjusted dynamically. In dynamic mode, 
the PLL may lose lock after a phase adjustment on the output used as the feedback source and not relock until the 
tLOCK parameter has been satisfied. 

The MachXO2 also has a feature that allows the user to select between two different reference clock sources 
dynamically. This feature is implemented using the PLLREFCS primitive. The timing parameters for the PLL are 
shown in the sysCLOCK PLL Timing table.

The MachXO2 PLL contains a WISHBONE port feature that allows the PLL settings, including divider values, to be 
dynamically changed from the user logic. When using this feature the EFB block must also be instantiated in the 
design to allow access to the WISHBONE ports. Similar to the dynamic phase adjustment, when PLL settings are 
updated through the WISHBONE port the PLL may lose lock and not relock until the tLOCK parameter has been sat-
isfied. The timing parameters for the PLL are shown in the sysCLOCK PLL Timing table.

For more details on the PLL and the WISHBONE interface, see TN1199, MachXO2 sysCLOCK PLL Design and 
Usage Guide. 

Figure 2-7. PLL Diagram

Table 2-4 provides signal descriptions of the PLL block.

Table 2-4. PLL Signal Descriptions 

Port Name I/O Description

CLKI I Input clock to PLL

CLKFB I Feedback clock

PHASESEL[1:0] I Select which output is affected by Dynamic Phase adjustment ports

PHASEDIR I Dynamic Phase adjustment direction

PHASESTEP I Dynamic Phase step – toggle shifts VCO phase adjust by one step.
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Figure 2-12. MachXO2 Input Register Block Diagram (PIO on Left, Top and Bottom Edges)

Right Edge
The input register block on the right edge is a superset of the same block on the top, bottom, and left edges. In 
addition to the modes described above, the input register block on the right edge also supports DDR memory 
mode.

In DDR memory mode, two registers are used to sample the data on the positive and negative edges of the modi-
fied DQS (DQSR90) in the DDR Memory mode creating two data streams. Before entering the core, these two data 
streams are synchronized to the system clock to generate two data streams. 

The signal DDRCLKPOL controls the polarity of the clock used in the synchronization registers. It ensures ade-
quate timing when data is transferred to the system clock domain from the DQS domain. The DQSR90 and 
DDRCLKPOL signals are generated in the DQS read-write block.

Figure 2-13. MachXO2 Input Register Block Diagram (PIO on Right Edge)
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Figure 2-15. MachXO2 Output Register Block Diagram (PIO on the Right Edges)

Tri-state Register Block 
The tri-state register block registers tri-state control signals from the core of the device before they are passed to 
the sysIO buffers. The block contains a register for SDR operation. In SDR, TD input feeds one of the flip-flops that 
then feeds the output. 

The tri-state register blocks on the right edge contain an additional register for DDR memory operation. In DDR 
memory mode, the register TS input is fed into another register that is clocked using the DQSW90 signal. The out-
put of this register is used as a tri-state control.

Input Gearbox 
Each PIC on the bottom edge has a built-in 1:8 input gearbox. Each of these input gearboxes may be programmed 
as a 1:7 de-serializer or as one IDDRX4 (1:8) gearbox or as two IDDRX2 (1:4) gearboxes. Table 2-9 shows the 
gearbox signals.

Table 2-9. Input Gearbox Signal List

Name I/O Type Description

D Input High-speed data input after programmable delay in PIO A 
input register block

ALIGNWD Input Data alignment signal from device core

SCLK Input Slow-speed system clock

ECLK[1:0] Input High-speed edge clock

RST Input Reset

Q[7:0] Output Low-speed data to device core:
Video RX(1:7): Q[6:0]
GDDRX4(1:8): Q[7:0]
GDDRX2(1:4)(IOL-A): Q4, Q5, Q6, Q7
GDDRX2(1:4)(IOL-C): Q0, Q1, Q2, Q3

D   Q D1 D   Q Q1

D/L Q
Q0

D0 

DQSW90 

Q

SCLK 

D   Q TQ D/L Q 
T0 TD 

Output Register Block 

Tristate Register Block 
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Figure 2-17. Output Gearbox

More information on the output gearbox is available in TN1203, Implementing High-Speed Interfaces with 
MachXO2 Devices.
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DDR Memory Support 
Certain PICs on the right edge of MachXO2-640U, MachXO2-1200/U and larger devices, have additional circuitry 
to allow the implementation of DDR memory interfaces. There are two groups of 14 or 12 PIOs each on the right 
edge with additional circuitry to implement DDR memory interfaces. This capability allows the implementation of up 
to 16-bit wide memory interfaces. One PIO from each group contains a control element, the DQS Read/Write 
Block, to facilitate the generation of clock and control signals (DQSR90, DQSW90, DDRCLKPOL and DATAVALID). 
These clock and control signals are distributed to the other PIO in the group through dedicated low skew routing.

DQS Read Write Block 
Source synchronous interfaces generally require the input clock to be adjusted in order to correctly capture data at 
the input register. For most interfaces a PLL is used for this adjustment. However, in DDR memories the clock 
(referred to as DQS) is not free-running so this approach cannot be used. The DQS Read Write block provides the 
required clock alignment for DDR memory interfaces. DQSR90 and DQSW90 signals are generated by the DQS 
Read Write block from the DQS input. 

In a typical DDR memory interface design, the phase relationship between the incoming delayed DQS strobe and 
the internal system clock (during the read cycle) is unknown. The MachXO2 family contains dedicated circuits to 
transfer data between these domains. To prevent set-up and hold violations, at the domain transfer between DQS 
(delayed) and the system clock, a clock polarity selector is used. This circuit changes the edge on which the data is 
registered in the synchronizing registers in the input register block. This requires evaluation at the start of each 
read cycle for the correct clock polarity. Prior to the read operation in DDR memories, DQS is in tri-state (pulled by 
termination). The DDR memory device drives DQS low at the start of the preamble state. A dedicated circuit in the 
DQS Read Write block detects the first DQS rising edge after the preamble state and generates the DDRCLKPOL 
signal. This signal is used to control the polarity of the clock to the synchronizing registers.

The temperature, voltage and process variations of the DQS delay block are compensated by a set of calibration 
signals (6-bit bus) from a DLL on the right edge of the device. The DLL loop is compensated for temperature, volt-
age and process variations by the system clock and feedback loop.

sysIO Buffer
Each I/O is associated with a flexible buffer referred to as a sysIO buffer. These buffers are arranged around the 
periphery of the device in groups referred to as banks. The sysIO buffers allow users to implement a wide variety of 
standards that are found in today’s systems including LVCMOS, TTL, PCI, SSTL, HSTL, LVDS, BLVDS, MLVDS 
and LVPECL. 

Each bank is capable of supporting multiple I/O standards. In the MachXO2 devices, single-ended output buffers, 
ratioed input buffers (LVTTL, LVCMOS and PCI), differential (LVDS) and referenced input buffers (SSTL and HSTL) 
are powered using I/O supply voltage (VCCIO). Each sysIO bank has its own VCCIO. In addition, each bank has a 
voltage reference, VREF, which allows the use of referenced input buffers independent of the bank VCCIO.

MachXO2-256 and MachXO2-640 devices contain single-ended ratioed input buffers and single-ended output buf-
fers with complementary outputs on all the I/O banks. Note that the single-ended input buffers on these devices do 
not contain PCI clamps. In addition to the single-ended I/O buffers these two devices also have differential and ref-
erenced input buffers on all I/Os. The I/Os are arranged in pairs, the two pads in the pair are described as “T” and 
“C”, where the true pad is associated with the positive side of the differential input buffer and the comp (comple-
mentary) pad is associated with the negative side of the differential input buffer.
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Programming and Erase Flash Supply Current – ZE Devices1, 2, 3, 4

Symbol Parameter Device Typ.5 Units

ICC Core Power Supply

LCMXO2-256ZE 13 mA

LCMXO2-640ZE 14 mA

LCMXO2-1200ZE 15 mA

LCMXO2-2000ZE 17 mA

LCMXO2-4000ZE 18 mA

LCMXO2-7000ZE 20 mA

ICCIO Bank Power Supply6 All devices 0 mA

1. For further information on supply current, please refer to TN1198, Power Estimation and Management for MachXO2 Devices.
2. Assumes all inputs are held at VCCIO or GND and all outputs are tri-stated.
3. Typical user pattern.
4. JTAG programming is at 25 MHz.
5. TJ = 25 °C, power supplies at nominal voltage.
6. Per bank. VCCIO = 2.5 V. Does not include pull-up/pull-down.

www.latticesemi.com/dynamic/view_document.cfm?document_id=39079
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MachXO2 External Switching Characteristics – ZE Devices1, 2, 3, 4, 5, 6, 7

Over Recommended Operating Conditions

Parameter Description Device

–3 –2 –1

UnitsMin. Max. Min. Max. Min. Max.

Clocks

Primary Clocks

fMAX_PRI
8 Frequency for Primary Clock 

Tree All MachXO2 devices — 150 — 125 — 104 MHz

tW_PRI
Clock Pulse Width for Primary 
Clock All MachXO2 devices 1.00 — 1.20 — 1.40 — ns

tSKEW_PRI
Primary Clock Skew Within a 
Device

MachXO2-256ZE — 1250 — 1272 — 1296 ps

MachXO2-640ZE — 1161 — 1183 — 1206 ps

MachXO2-1200ZE — 1213 — 1267 — 1322 ps

MachXO2-2000ZE — 1204 — 1250 — 1296 ps

MachXO2-4000ZE — 1195 — 1233 — 1269 ps

MachXO2-7000ZE — 1243 — 1268 — 1296 ps

Edge Clock

fMAX_EDGE
8 Frequency for Edge Clock MachXO2-1200 and 

larger devices — 210 — 175 — 146 MHz

Pin-LUT-Pin Propagation Delay

tPD
Best case propagation delay 
through one LUT-4 All MachXO2 devices — 9.35 — 9.78 — 10.21 ns

General I/O Pin Parameters (Using Primary Clock without PLL)

tCO
Clock to Output – PIO Output 
Register

MachXO2-256ZE — 10.46 — 10.86 — 11.25 ns

MachXO2-640ZE — 10.52 — 10.92 — 11.32 ns

MachXO2-1200ZE — 11.24 — 11.68 — 12.12 ns

MachXO2-2000ZE — 11.27 — 11.71 — 12.16 ns

MachXO2-4000ZE — 11.28 — 11.78 — 12.28 ns

MachXO2-7000ZE — 11.22 — 11.76 — 12.30 ns

tSU
Clock to Data Setup – PIO 
Input Register

MachXO2-256ZE –0.21 — –0.21 — –0.21 — ns

MachXO2-640ZE –0.22 — –0.22 — –0.22 — ns

MachXO2-1200ZE –0.25 — –0.25 — –0.25 — ns

MachXO2-2000ZE –0.27 — –0.27 — –0.27 — ns

MachXO2-4000ZE –0.31 — –0.31 — –0.31 — ns

MachXO2-7000ZE –0.33 — –0.33 — –0.33 — ns

tH
Clock to Data Hold – PIO Input 
Register

MachXO2-256ZE 3.96 — 4.25 — 4.65 — ns

MachXO2-640ZE 4.01 — 4.31 — 4.71 — ns

MachXO2-1200ZE 3.95 — 4.29 — 4.73 — ns

MachXO2-2000ZE 3.94 — 4.29 — 4.74 — ns

MachXO2-4000ZE 3.96 — 4.36 — 4.87 — ns

MachXO2-7000ZE 3.93 — 4.37 — 4.91 — ns
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Generic DDR4 Inputs with Clock and Data Centered at Pin Using PCLK Pin for Clock Input – GDDRX4_RX.ECLK.Centered9, 12

tSU Input Data Setup Before ECLK

MachXO2-640U, 
MachXO2-1200/U 
and larger devices, 
bottom side only11

0.434 — 0.535 — 0.630 — ns

tHO Input Data Hold After ECLK 0.385 — 0.395 — 0.463 — ns

fDATA
DDRX4 Serial Input Data 
Speed — 420 — 352 — 292 Mbps

fDDRX4 DDRX4 ECLK Frequency — 210 — 176 — 146 MHz

fSCLK SCLK Frequency — 53 — 44 — 37 MHz

7:1 LVDS Inputs – GDDR71_RX.ECLK.7.19, 12

tDVA Input Data Valid After ECLK

MachXO2-640U, 
MachXO2-1200/U 
and larger devices, 
bottom side only11

— 0.307 — 0.316 — 0.326 UI

tDVE Input Data Hold After ECLK 0.662 — 0.650 — 0.649 — UI

fDATA
DDR71 Serial Input Data 
Speed — 420 — 352 — 292 Mbps

fDDR71 DDR71 ECLK Frequency — 210 — 176 — 146 MHz

fCLKIN

7:1 Input Clock Frequency 
(SCLK) (minimum limited by 
PLL)

— 60 — 50 — 42 MHz

Generic DDR Outputs with Clock and Data Aligned at Pin Using PCLK Pin for Clock Input – GDDRX1_TX.SCLK.Aligned9, 12

tDIA
Output Data Invalid After CLK 
Output

All MachXO2 
devices, all sides

— 0.850 — 0.910 — 0.970 ns

tDIB
Output Data Invalid Before 
CLK Output — 0.850 — 0.910 — 0.970 ns

fDATA DDRX1 Output Data Speed — 140 — 116 — 98 Mbps

fDDRX1 DDRX1 SCLK frequency — 70 — 58 — 49 MHz

Generic DDR Outputs with Clock and Data Centered at Pin Using PCLK Pin for Clock Input – GDDRX1_TX.SCLK.Centered9, 12

tDVB
Output Data Valid Before CLK 
Output

All MachXO2 
devices, all sides

2.720 — 3.380 — 4.140 — ns

tDVA
Output Data Valid After CLK 
Output 2.720 — 3.380 — 4.140 — ns

fDATA DDRX1 Output Data Speed — 140 — 116 — 98 Mbps

fDDRX1
DDRX1 SCLK Frequency
(minimum limited by PLL) — 70 — 58 — 49 MHz

Generic DDRX2 Outputs with Clock and Data Aligned at Pin Using PCLK Pin for Clock Input – GDDRX2_TX.ECLK.Aligned9, 12

tDIA
Output Data Invalid After CLK 
Output

MachXO2-640U, 
MachXO2-1200/U 
and larger devices, 
top side only

— 0.270 — 0.300 — 0.330 ns

tDIB
Output Data Invalid Before 
CLK Output — 0.270 — 0.300 — 0.330 ns

fDATA
DDRX2 Serial Output Data 
Speed — 280 — 234 — 194 Mbps

fDDRX2 DDRX2 ECLK frequency — 140 — 117 — 97 MHz

fSCLK SCLK Frequency — 70 — 59 — 49 MHz

Parameter Description Device

–3 –2 –1

UnitsMin. Max. Min. Max. Min. Max.
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LPDDR9, 12

tDVADQ
Input Data Valid After DQS 
Input

MachXO2-1200/U 
and larger devices, 
right side only.13

— 0.349 — 0.381 — 0.396 UI

tDVEDQ
Input Data Hold After DQS 
Input 0.665 — 0.630 — 0.613 — UI

tDQVBS
Output Data Invalid Before 
DQS Output 0.25 — 0.25 — 0.25 — UI

tDQVAS
Output Data Invalid After DQS 
Output 0.25 — 0.25 — 0.25 — UI

fDATA
MEM LPDDR Serial Data 
Speed — 120 — 110 — 96 Mbps

fSCLK SCLK Frequency — 60 — 55 — 48 MHz

fLPDDR LPDDR Data Transfer Rate 0 120 0 110 0 96 Mbps

DDR9, 12

tDVADQ
Input Data Valid After DQS 
Input

MachXO2-1200/U 
and larger devices, 
right side only.13

— 0.347 — 0.374 — 0.393 UI

tDVEDQ
Input Data Hold After DQS 
Input 0.665 — 0.637 — 0.616 — UI

tDQVBS
Output Data Invalid Before 
DQS Output 0.25 — 0.25 — 0.25 — UI

tDQVAS
Output Data Invalid After DQS 
Output 0.25 — 0.25 — 0.25 — UI

fDATA MEM DDR Serial Data Speed — 140 — 116 — 98 Mbps

fSCLK SCLK Frequency — 70 — 58 — 49 MHz

fMEM_DDR MEM DDR Data Transfer Rate N/A 140 N/A 116 N/A 98 Mbps

DDR29, 12

tDVADQ
Input Data Valid After DQS 
Input

MachXO2-1200/U 
and larger devices, 
right side only.13

— 0.372 — 0.394 — 0.410 UI

tDVEDQ
Input Data Hold After DQS 
Input 0.690 — 0.658 — 0.618 — UI

tDQVBS
Output Data Invalid Before 
DQS Output 0.25 — 0.25 — 0.25 — UI

tDQVAS
Output Data Invalid After DQS 
Output 0.25 — 0.25 — 0.25 — UI

fDATA MEM DDR Serial Data Speed — 140 — 116 — 98 Mbps

fSCLK SCLK Frequency — 70 — 58 — 49 MHz

fMEM_DDR2
MEM DDR2 Data Transfer 
Rate N/A 140 N/A 116 N/A 98 Mbps

1. Exact performance may vary with device and design implementation. Commercial timing numbers are shown at 85 °C and 1.14 V. Other 
operating conditions, including industrial, can be extracted from the Diamond software. 

2. General I/O timing numbers based on LVCMOS 2.5, 8 mA, 0 pf load, fast slew rate.
3. Generic DDR timing numbers based on LVDS I/O (for input, output, and clock ports).
4. DDR timing numbers based on SSTL25. DDR2 timing numbers based on SSTL18. LPDDR timing numbers based in LVCMOS18.
5. 7:1 LVDS (GDDR71) uses the LVDS I/O standard (for input, output, and clock ports).
6. For Generic DDRX1 mode tSU = tHO = (tDVE - tDVA - 0.03 ns)/2.
7. The tSU_DEL and tH_DEL values use the SCLK_ZERHOLD default step size. Each step is 167 ps (–3), 182 ps (–2), 195 ps (–1).
8. This number for general purpose usage. Duty cycle tolerance is +/–10%.
9. Duty cycle is +/– 5% for system usage.
10. The above timing numbers are generated using the Diamond design tool. Exact performance may vary with the device selected.
11. High-speed DDR and LVDS not supported in SG32 (32-Pin QFN) packages.
12. Advance information for MachXO2 devices in 48 QFN packages.
13. DDR memory interface not supported in QN84 (84 QFN) and SG32 (32 QFN) packages.

Parameter Description Device

–3 –2 –1

UnitsMin. Max. Min. Max. Min. Max.
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Flash Download Time1, 2

JTAG Port Timing Specifications

Symbol Parameter Device Typ. Units

tREFRESH POR to Device I/O Active

LCMXO2-256 0.6 ms

LCMXO2-640 1.0 ms

LCMXO2-640U 1.9 ms

LCMXO2-1200 1.9 ms

LCMXO2-1200U 1.4 ms

LCMXO2-2000 1.4 ms

LCMXO2-2000U 2.4 ms

LCMXO2-4000 2.4 ms

LCMXO2-7000 3.8 ms

1. Assumes sysMEM EBR initialized to an all zero pattern if they are used.
2. The Flash download time is measured starting from the maximum voltage of POR trip point.

Symbol Parameter Min. Max. Units

fMAX TCK clock frequency —   25 MHz 

tBTCPH  TCK [BSCAN] clock pulse width high 20 —    ns 

tBTCPL  TCK [BSCAN] clock pulse width low 20 —    ns 

tBTS  TCK [BSCAN] setup time 10 —    ns 

tBTH  TCK [BSCAN] hold time 8 —    ns 

tBTCO  TAP controller falling edge of clock to valid output —   10 ns 

tBTCODIS  TAP controller falling edge of clock to valid disable —   10 ns 

tBTCOEN  TAP controller falling edge of clock to valid enable —   10 ns 

tBTCRS  BSCAN test capture register setup time 8 —    ns 

tBTCRH  BSCAN test capture register hold time 20  —    ns 

tBUTCO  BSCAN test update register, falling edge of clock to valid output —   25 ns 

tBTUODIS  BSCAN test update register, falling edge of clock to valid disable —   25 ns 

tBTUPOEN  BSCAN test update register, falling edge of clock to valid enable —   25 ns 
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Ordering Information
MachXO2 devices have top-side markings, for commercial and industrial grades, as shown below:

Notes: 

1. Markings are abbreviated for small packages.

2. See PCN 05A-12 for information regarding a change to the top-side mark logo.

LCMXO2-1200ZE
1TG100C 
Datecode

LCMXO2
256ZE

1UG64C
Datecode

http://www.latticesemi.com/documents/doc44912x28.pdf
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High-Performance Commercial Grade Devices with Voltage Regulator, Halogen Free 
(RoHS) Packaging

Part Number  LUTs  Supply Voltage  Grade  Package  Leads  Temp.

LCMXO2-256HC-4SG32C  256  2.5 V / 3.3 V –4 Halogen-Free QFN 32 COM

LCMXO2-256HC-5SG32C  256  2.5 V / 3.3 V –5 Halogen-Free QFN 32 COM

LCMXO2-256HC-6SG32C  256  2.5 V / 3.3 V –6 Halogen-Free QFN 32 COM

LCMXO2-256HC-4SG48C  256  2.5 V / 3.3 V –4 Halogen-Free QFN 48 COM

LCMXO2-256HC-5SG48C  256  2.5 V / 3.3 V –5 Halogen-Free QFN 48 COM

LCMXO2-256HC-6SG48C  256  2.5 V / 3.3 V –6 Halogen-Free QFN 48 COM

LCMXO2-256HC-4UMG64C  256  2.5 V / 3.3 V –4 Halogen-Free ucBGA 64 COM

LCMXO2-256HC-5UMG64C  256  2.5 V / 3.3 V –5 Halogen-Free ucBGA 64 COM

LCMXO2-256HC-6UMG64C  256  2.5 V / 3.3 V –6 Halogen-Free ucBGA 64 COM

LCMXO2-256HC-4TG100C  256  2.5 V / 3.3 V –4 Halogen-Free TQFP  100 COM

LCMXO2-256HC-5TG100C  256  2.5 V / 3.3 V –5 Halogen-Free TQFP  100 COM

LCMXO2-256HC-6TG100C  256  2.5 V / 3.3 V –6 Halogen-Free TQFP  100 COM

LCMXO2-256HC-4MG132C  256  2.5 V / 3.3 V –4 Halogen-Free csBGA 132 COM

LCMXO2-256HC-5MG132C  256  2.5 V / 3.3 V –5 Halogen-Free csBGA 132 COM

LCMXO2-256HC-6MG132C  256  2.5 V / 3.3 V –6 Halogen-Free csBGA 132 COM

Part Number  LUTs  Supply Voltage  Grade  Package  Leads  Temp.

LCMXO2-640HC-4SG48C 640  2.5 V / 3.3 V –4 Halogen-Free QFN 48 COM

LCMXO2-640HC-5SG48C 640  2.5 V / 3.3 V –5 Halogen-Free QFN 48 COM

LCMXO2-640HC-6SG48C 640  2.5 V / 3.3 V –6 Halogen-Free QFN 48 COM

LCMXO2-640HC-4TG100C 640  2.5 V / 3.3 V –4 Halogen-Free TQFP  100 COM

LCMXO2-640HC-5TG100C 640  2.5 V / 3.3 V –5 Halogen-Free TQFP  100 COM

LCMXO2-640HC-6TG100C 640  2.5 V / 3.3 V –6 Halogen-Free TQFP  100 COM

LCMXO2-640HC-4MG132C 640  2.5 V / 3.3 V –4 Halogen-Free csBGA 132 COM

LCMXO2-640HC-5MG132C 640  2.5 V / 3.3 V –5 Halogen-Free csBGA 132 COM

LCMXO2-640HC-6MG132C 640  2.5 V / 3.3 V –6 Halogen-Free csBGA 132 COM

Part Number LUTs Supply Voltage Grade Package  Leads Temp.

LCMXO2-640UHC-4TG144C 640 2.5 V / 3.3 V –4 Halogen-Free TQFP 144 COM

LCMXO2-640UHC-5TG144C 640 2.5 V / 3.3 V –5 Halogen-Free TQFP 144 COM

LCMXO2-640UHC-6TG144C 640 2.5 V / 3.3 V –6 Halogen-Free TQFP 144 COM
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Part Number  LUTs  Supply Voltage  Grade  Package  Leads  Temp.

LCMXO2-2000UHC-4FG484C 2112 2.5 V / 3.3 V –4 Halogen-Free fpBGA 484 COM

LCMXO2-2000UHC-5FG484C 2112 2.5 V / 3.3 V –5 Halogen-Free fpBGA 484 COM

LCMXO2-2000UHC-6FG484C 2112 2.5 V / 3.3 V –6 Halogen-Free fpBGA 484 COM

Part Number  LUTs  Supply Voltage  Grade  Package  Leads  Temp.

LCMXO2-4000HC-4QN84C 4320  2.5 V / 3.3 V –4 Halogen-Free QFN 84 COM

LCMXO2-4000HC-5QN84C 4320  2.5 V / 3.3 V –5 Halogen-Free QFN 84 COM

LCMXO2-4000HC-6QN84C 4320  2.5 V / 3.3 V –6 Halogen-Free QFN 84 COM

LCMXO2-4000HC-4MG132C 4320  2.5 V / 3.3 V –4 Halogen-Free csBGA 132 COM

LCMXO2-4000HC-5MG132C 4320  2.5 V / 3.3 V –5 Halogen-Free csBGA 132 COM

LCMXO2-4000HC-6MG132C 4320  2.5 V / 3.3 V –6 Halogen-Free csBGA 132 COM

LCMXO2-4000HC-4TG144C 4320  2.5 V / 3.3 V –4 Halogen-Free TQFP 144 COM

LCMXO2-4000HC-5TG144C 4320  2.5 V / 3.3 V –5 Halogen-Free TQFP 144 COM

LCMXO2-4000HC-6TG144C 4320  2.5 V / 3.3 V –6 Halogen-Free TQFP 144 COM

LCMXO2-4000HC-4BG256C 4320  2.5 V / 3.3 V –4 Halogen-Free caBGA 256 COM

LCMXO2-4000HC-5BG256C 4320  2.5 V / 3.3 V –5 Halogen-Free caBGA 256 COM

LCMXO2-4000HC-6BG256C 4320  2.5 V / 3.3 V –6 Halogen-Free caBGA 256 COM

LCMXO2-4000HC-4FTG256C 4320  2.5 V / 3.3 V –4 Halogen-Free ftBGA 256 COM

LCMXO2-4000HC-5FTG256C 4320  2.5 V / 3.3 V –5 Halogen-Free ftBGA 256 COM

LCMXO2-4000HC-6FTG256C 4320  2.5 V / 3.3 V –6 Halogen-Free ftBGA 256 COM

LCMXO2-4000HC-4BG332C 4320  2.5 V / 3.3 V –4 Halogen-Free caBGA 332 COM

LCMXO2-4000HC-5BG332C 4320  2.5 V / 3.3 V –5 Halogen-Free caBGA 332 COM

LCMXO2-4000HC-6BG332C 4320  2.5 V / 3.3 V –6 Halogen-Free caBGA 332 COM

LCMXO2-4000HC-4FG484C 4320  2.5 V / 3.3 V –4 Halogen-Free fpBGA 484 COM

LCMXO2-4000HC-5FG484C 4320  2.5 V / 3.3 V –5 Halogen-Free fpBGA 484 COM

LCMXO2-4000HC-6FG484C 4320  2.5 V / 3.3 V –6 Halogen-Free fpBGA 484 COM
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LCMXO2-4000HE-6BG332C 4320 1.2 V –6 Halogen-Free caBGA 332 COM

LCMXO2-4000HE-4FG484C 4320 1.2 V –4 Halogen-Free fpBGA 484 COM

LCMXO2-4000HE-5FG484C 4320 1.2 V –5 Halogen-Free fpBGA 484 COM

LCMXO2-4000HE-6FG484C 4320 1.2 V –6 Halogen-Free fpBGA 484 COM

Part Number  LUTs  Supply Voltage  Grade  Package  Leads  Temp.

LCMXO2-7000HE-4TG144C 6864 1.2 V –4 Halogen-Free TQFP 144 COM

LCMXO2-7000HE-5TG144C 6864 1.2 V –5 Halogen-Free TQFP 144 COM

LCMXO2-7000HE-6TG144C 6864 1.2 V –6 Halogen-Free TQFP 144 COM

LCMXO2-7000HE-4BG256C 6864 1.2 V –4 Halogen-Free caBGA 256 COM

LCMXO2-7000HE-5BG256C 6864 1.2 V –5 Halogen-Free caBGA 256 COM

LCMXO2-7000HE-6BG256C 6864 1.2 V –6 Halogen-Free caBGA 256 COM

LCMXO2-7000HE-4FTG256C 6864 1.2 V –4 Halogen-Free ftBGA 256 COM

LCMXO2-7000HE-5FTG256C 6864 1.2 V –5 Halogen-Free ftBGA 256 COM

LCMXO2-7000HE-6FTG256C 6864 1.2 V –6 Halogen-Free ftBGA 256 COM

LCMXO2-7000HE-4BG332C 6864 1.2 V –4 Halogen-Free caBGA 332 COM

LCMXO2-7000HE-5BG332C 6864 1.2 V –5 Halogen-Free caBGA 332 COM

LCMXO2-7000HE-6BG332C 6864 1.2 V –6 Halogen-Free caBGA 332 COM

LCMXO2-7000HE-4FG484C 6864 1.2 V –4 Halogen-Free fpBGA 484 COM

LCMXO2-7000HE-5FG484C 6864 1.2 V –5 Halogen-Free fpBGA 484 COM

LCMXO2-7000HE-6FG484C 6864 1.2 V –6 Halogen-Free fpBGA 484 COM

Part Number  LUTs  Supply Voltage  Grade  Package  Leads  Temp.
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Ultra Low Power Industrial Grade Devices, Halogen Free (RoHS) Packaging
Part Number  LUTs  Supply Voltage  Grade  Package  Leads  Temp.

LCMXO2-256ZE-1SG32I  256 1.2 V –1 Halogen-Free QFN 32 IND

LCMXO2-256ZE-2SG32I  256 1.2 V –2 Halogen-Free QFN 32 IND

LCMXO2-256ZE-3SG32I  256 1.2 V –3 Halogen-Free QFN 32 IND

LCMXO2-256ZE-1UMG64I  256 1.2 V –1 Halogen-Free ucBGA 64 IND

LCMXO2-256ZE-2UMG64I  256 1.2 V –2 Halogen-Free ucBGA 64 IND

LCMXO2-256ZE-3UMG64I  256 1.2 V –3 Halogen-Free ucBGA 64 IND

LCMXO2-256ZE-1TG100I  256 1.2 V –1 Halogen-Free TQFP  100 IND

LCMXO2-256ZE-2TG100I  256 1.2 V –2 Halogen-Free TQFP  100 IND

LCMXO2-256ZE-3TG100I  256 1.2 V –3 Halogen-Free TQFP  100 IND

LCMXO2-256ZE-1MG132I  256 1.2 V –1 Halogen-Free csBGA 132 IND

LCMXO2-256ZE-2MG132I  256 1.2 V –2 Halogen-Free csBGA 132 IND

LCMXO2-256ZE-3MG132I  256 1.2 V –3 Halogen-Free csBGA 132 IND

Part Number  LUTs  Supply Voltage  Grade  Package  Leads  Temp.

LCMXO2-640ZE-1TG100I 640 1.2 V –1 Halogen-Free TQFP  100 IND

LCMXO2-640ZE-2TG100I 640 1.2 V –2 Halogen-Free TQFP  100 IND

LCMXO2-640ZE-3TG100I 640 1.2 V –3 Halogen-Free TQFP  100 IND

LCMXO2-640ZE-1MG132I 640 1.2 V –1 Halogen-Free csBGA 132 IND

LCMXO2-640ZE-2MG132I 640 1.2 V –2 Halogen-Free csBGA 132 IND

LCMXO2-640ZE-3MG132I 640 1.2 V –3 Halogen-Free csBGA 132 IND

Part Number  LUTs  Supply Voltage  Grade  Package  Leads  Temp.

LCMXO2-1200ZE-1UWG25ITR1 1280 1.2 V –1 Halogen-Free WLCSP 25 IND

LCMXO2-1200ZE-1UWG25ITR503 1280 1.2 V –1 Halogen-Free WLCSP 25 IND

LCMXO2-1200ZE-1UWG25ITR1K2 1280 1.2 V –1 Halogen-Free WLCSP 25 IND

LCMXO2-1200ZE-1SG32I 1280 1.2 V –1 Halogen-Free QFN  32 IND

LCMXO2-1200ZE-2SG32I 1280 1.2 V –2 Halogen-Free QFN  32 IND

LCMXO2-1200ZE-3SG32I 1280 1.2 V –3 Halogen-Free QFN  32 IND

LCMXO2-1200ZE-1TG100I 1280 1.2 V –1 Halogen-Free TQFP  100 IND

LCMXO2-1200ZE-2TG100I 1280 1.2 V –2 Halogen-Free TQFP  100 IND

LCMXO2-1200ZE-3TG100I 1280 1.2 V –3 Halogen-Free TQFP  100 IND

LCMXO2-1200ZE-1MG132I 1280 1.2 V –1 Halogen-Free csBGA 132 IND

LCMXO2-1200ZE-2MG132I 1280 1.2 V –2 Halogen-Free csBGA 132 IND

LCMXO2-1200ZE-3MG132I 1280 1.2 V –3 Halogen-Free csBGA 132 IND

LCMXO2-1200ZE-1TG144I 1280 1.2 V –1 Halogen-Free TQFP 144 IND

LCMXO2-1200ZE-2TG144I 1280 1.2 V –2 Halogen-Free TQFP 144 IND

LCMXO2-1200ZE-3TG144I 1280 1.2 V –3 Halogen-Free TQFP 144 IND

1. This part number has a tape and reel quantity of 5,000 units with a minimum order quantity of 10,000 units. Order quantities must be in 
increments of 5,000 units. For example, a 10,000 unit order will be shipped in two reels with one reel containing 5,000 units and the other 
reel with less than 5,000 units (depending on test yields). Unserviced backlog will be canceled.

2. This part number has a tape and reel quantity of 1,000 units with a minimum order quantity of 1,000. Order quantities must be in increments 
of 1,000 units. For example, a 5,000 unit order will be shipped as 5 reels of 1000 units each.

3. This part number has a tape and reel quantity of 50 units with a minimum order quantity of 50. Order quantities must be in increments of 50 
units. For example, a 1,000 unit order will be shipped as 20 reels of 50 units each.
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Part Number  LUTs  Supply Voltage  Grade  Package  Leads  Temp.

LCMXO2-4000HE-4MG132I 4320 1.2 V –4 Halogen-Free csBGA 132 IND

LCMXO2-4000HE-5MG132I 4320 1.2 V –5 Halogen-Free csBGA 132 IND

LCMXO2-4000HE-6MG132I 4320 1.2 V –6 Halogen-Free csBGA 132 IND

LCMXO2-4000HE-4TG144I 4320 1.2 V –4 Halogen-Free TQFP 144 IND

LCMXO2-4000HE-5TG144I 4320 1.2 V –5 Halogen-Free TQFP 144 IND

LCMXO2-4000HE-6TG144I 4320 1.2 V –6 Halogen-Free TQFP 144 IND

LCMXO2-4000HE-4MG184I 4320 1.2 V –4 Halogen-Free csBGA 184 IND

LCMXO2-4000HE-5MG184I 4320 1.2 V –5 Halogen-Free csBGA 184 IND

LCMXO2-4000HE-6MG184I 4320 1.2 V –6 Halogen-Free csBGA 184 IND

LCMXO2-4000HE-4BG256I 4320 1.2 V –4 Halogen-Free caBGA 256 IND

LCMXO2-4000HE-5BG256I 4320 1.2 V –5 Halogen-Free caBGA 256 IND

LCMXO2-4000HE-6BG256I 4320 1.2 V –6 Halogen-Free caBGA 256 IND

LCMXO2-4000HE-4FTG256I 4320 1.2 V –4 Halogen-Free ftBGA 256 IND

LCMXO2-4000HE-5FTG256I 4320 1.2 V –5 Halogen-Free ftBGA 256 IND

LCMXO2-4000HE-6FTG256I 4320 1.2 V –6 Halogen-Free ftBGA 256 IND

LCMXO2-4000HE-4BG332I 4320 1.2 V –4 Halogen-Free caBGA 332 IND

LCMXO2-4000HE-5BG332I 4320 1.2 V –5 Halogen-Free caBGA 332 IND

LCMXO2-4000HE-6BG332I 4320 1.2 V –6 Halogen-Free caBGA 332 IND

LCMXO2-4000HE-4FG484I 4320 1.2 V –4 Halogen-Free fpBGA 484 IND

LCMXO2-4000HE-5FG484I 4320 1.2 V –5 Halogen-Free fpBGA 484 IND

LCMXO2-4000HE-6FG484I 4320 1.2 V –6 Halogen-Free fpBGA 484 IND

Part Number  LUTs  Supply Voltage  Grade  Package  Leads  Temp.

LCMXO2-7000HE-4TG144I 6864 1.2 V –4 Halogen-Free TQFP 144 IND

LCMXO2-7000HE-5TG144I 6864 1.2 V –5 Halogen-Free TQFP 144 IND

LCMXO2-7000HE-6TG144I 6864 1.2 V –6 Halogen-Free TQFP 144 IND

LCMXO2-7000HE-4BG256I 6864 1.2 V –4 Halogen-Free caBGA 256 IND

LCMXO2-7000HE-5BG256I 6864 1.2 V –5 Halogen-Free caBGA 256 IND

LCMXO2-7000HE-6BG256I 6864 1.2 V –6 Halogen-Free caBGA 256 IND

LCMXO2-7000HE-4FTG256I 6864 1.2 V –4 Halogen-Free ftBGA 256 IND

LCMXO2-7000HE-5FTG256I 6864 1.2 V –5 Halogen-Free ftBGA 256 IND

LCMXO2-7000HE-6FTG256I 6864 1.2 V –6 Halogen-Free ftBGA 256 IND

LCMXO2-7000HE-4BG332I 6864 1.2 V –4 Halogen-Free caBGA 332 IND

LCMXO2-7000HE-5BG332I 6864 1.2 V –5 Halogen-Free caBGA 332 IND

LCMXO2-7000HE-6BG332I 6864 1.2 V –6 Halogen-Free caBGA 332 IND

LCMXO2-7000HE-4FG484I 6864 1.2 V –4 Halogen-Free fpBGA 484 IND

LCMXO2-7000HE-5FG484I 6864 1.2 V –5 Halogen-Free fpBGA 484 IND

LCMXO2-7000HE-6FG484I 6864 1.2 V –6 Halogen-Free fpBGA 484 IND
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May 2016 3.2 All Moved designation for 84 QFN package information from 'Advanced' 
to 'Final'.

Introduction Updated the Features section. Revised Table 1-1, MachXO2 Family 
Selection Guide. 
— Added ‘Advanced’ 48 QFN package.
— Revised footnote 6.
— Added footnote 9.

DC and Switching 
Characteristics

Updated the MachXO2 External Switching Characteristics – HC/HE 
Devices section. Added footnote 12.

Updated the MachXO2 External Switching Characteristics – ZE 
Devices section. Added footnote 12.

Pinout Information Updated the Signal Descriptions section. Added information on GND 
signal.

Updated the Pinout Information Summary section. 
— Added ‘Advanced’ MachXO2-256 48 QFN values.
— Added ‘Advanced’ MachXO2-640 48 QFN values.
— Added footnote to GND.
— Added footnotes 2 and 3.

Ordering Information Updated the MachXO2 Part Number Description section. Added 
‘Advanced’ SG48 package and revised footnote. 

Updated the Ordering Information section. 
— Added part numbers for ‘Advanced’ QFN 48 package.

March 2016 3.1 Introduction Updated the Features section. Revised Table 1-1, MachXO2 Family 
Selection Guide. 
— Added 32 QFN value for XO2-1200.
— Added 84 QFN (7 mm x 7 mm, 0.5 mm) package.
— Modified package name to 100-pin TQFP.
— Modified package name to 144-pin TQFP.
— Added footnote.

Architecture Updated the Typical I/O Behavior During Power-up section. Removed 
reference to TN1202.

DC and Switching 
Characteristics

Updated the sysCONFIG Port Timing Specifications section. Revised 
tDPPDONE and tDPPINIT Max. values per PCN 03A-16, released March 
2016.

Pinout Information Updated the Pinout Information Summary section. 
— Added MachXO2-1200 32 QFN values.
— Added ‘Advanced’ MachXO2-4000 84 QFN values.

Ordering Information Updated the MachXO2 Part Number Description section. Added 
‘Advanced’ QN84 package and footnote. 

Updated the Ordering Information section. 
— Added part numbers for 1280 LUTs QFN 32 package.
— Added part numbers for 4320 LUTs QFN 84 package.

March 2015 3.0 Introduction Updated the Features section. Revised Table 1-1, MachXO2 Family 
Selection Guide. 
— Changed 64-ball ucBGA dimension.

Architecture Updated the Device Configuration section. Added JTAGENB to TAP 
dual purpose pins.

Date Version Section Change Summary
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December 2014 2.9 Introduction Updated the Features section. Revised Table 1-1, MachXO2 Family 
Selection Guide. 
— Removed XO2-4000U data.
— Removed 400-ball ftBGA. 
— Removed 25-ball WLCSP value for XO2-2000U.

DC and Switching 
Characteristics

Updated the Recommended Operating Conditions section. Adjusted 
Max. values for VCC and VCCIO.

Updated the sysIO Recommended Operating Conditions section. 
Adjusted Max. values for LVCMOS 3.3, LVTTL, PCI, LVDS33 and 
LVPECL.

Pinout Information Updated the Pinout Information Summary section. Removed 
MachXO2-4000U.

Ordering Information Updated the MachXO2 Part Number Description section. Removed 
BG400 package.

Updated the High-Performance Commercial Grade Devices with Volt-
age Regulator, Halogen Free (RoHS) Packaging section. Removed 
LCMXO2-4000UHC part numbers.

Updated the High-Performance Industrial Grade Devices with Voltage 
Regulator, Halogen Free (RoHS) Packaging section. Removed 
LCMXO2-4000UHC part numbers.

November 2014 2.8 Introduction Updated the Features section. 
— Revised I/Os under Flexible Logic Architecture.
— Revised standby power under Ultra Low Power Devices.
— Revise input frequency range under Flexible On-Chip Clocking.

Updated Table 1-1, MachXO2 Family Selection Guide. 
— Added XO2-4000U data.
— Removed HE and ZE device options for XO2-4000.
— Added 400-ball ftBGA. 

Pinout Information Updated the Pinout Information Summary section. Added MachXO2-
4000U caBGA400 and MachXO2-7000 caBGA400.

Ordering Information Updated the MachXO2 Part Number Description section. Added 
BG400 package.

Updated the Ordering Information section. Added MachXO2-4000U 
caBGA400 and MachXO2-7000 caBGA400 part numbers.

October 2014 2.7 Ordering Information Updated the Ultra Low Power Industrial Grade Devices, Halogen Free 
(RoHS) Packaging section. Fixed typo in LCMXO2-2000ZE-
1UWG49ITR part number package.

Architecture Updated the Supported Standards section. Added MIPI information 
to Table 2-12. Supported Input Standards and Table 2-13. Supported 
Output Standards.

DC and Switching 
Characteristics

Updated the BLVDS section. Changed output impedance nominal 
values in Table 3-2, BLVDS DC Condition.

Updated the LVPECL section. Changed output impedance nominal 
value in Table 3-3, LVPECL DC Condition.

Updated the sysCONFIG Port Timing Specifications section. 
Updated INITN low time values.

July 2014 2.6 DC and Switching 
Characteristics

Updated sysIO Single-Ended DC Electrical Characteristics1, 2 section. 
Updated footnote 4.

Updated Register-to-Register Performance section. Updated foot-
note.

Ordering Information Updated UW49 package to UWG49 in MachXO2 Part Number 
Description.

Updated LCMXO2-2000ZE-1UWG49CTR package in Ultra Low 
Power Commercial Grade Devices, Halogen Free (RoHS) Packaging.

Date Version Section Change Summary
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February 2012 01.7 All Updated document with new corporate logo.

01.6 — Data sheet status changed from preliminary to final.

Introduction MachXO2 Family Selection Guide table – Removed references to 
49-ball WLCSP.

DC and Switching 
Characteristics

Updated Flash Download Time table. 

Modified Storage Temperature in the Absolute Maximum Ratings 
section.

Updated IDK max in Hot Socket Specifications table.

Modified Static Supply Current tables for ZE and HC/HE devices.

Updated Power Supply Ramp Rates table.

Updated Programming and Erase Supply Current tables.

Updated data in the External Switching Characteristics table.

Corrected Absolute Maximum Ratings for Dedicated Input Voltage 
Applied for LCMXO2 HC. 

DC Electrical Characteristics table – Minor corrections to conditions 
for IIL, IIH.

Pinout Information Removed references to 49-ball WLCSP.

Signal Descriptions table – Updated description for GND, VCC, and 
VCCIOx.

Updated Pin Information Summary table – Number of VCCIOs, 
GNDs, VCCs, and Total Count of Bonded Pins for MachXO2-256, 
640, and 640U and Dual Function I/O for MachXO2-4000 332caBGA.

Ordering Information Removed references to 49-ball WLCSP 

August 2011 01.5 DC and Switching 
Characteristics

Updated ESD information.

Ordering Information Updated footnote for ordering WLCSP devices.

01.4 Architecture Updated information in Clock/Control Distribution Network and sys-
CLOCK Phase Locked Loops (PLLs).

DC and Switching 
Characteristics

Updated IIL and IIH conditions in the DC Electrical Characteristics 
table.

Pinout Information Included number of 7:1 and 8:1 gearboxes (input and output) in the 
pin information summary tables.

Updated Pin Information Summary table: Dual Function I/O, DQS 
Groups Bank 1, Total General Purpose Single-Ended I/O, Differential 
I/O Per Bank, Total Count of Bonded Pins, Gearboxes.

Added column of data for MachXO2-2000 49 WLCSP.

Ordering Information Updated R1 Device Specifications text section with information on 
migration from MachXO2-1200-R1 to Standard (non-R1) devices.

Corrected Supply Voltage typo for part numbers: LCMX02-2000UHE-
4FG484I, LCMX02-2000UHE-5FG484I, LCMX02-2000UHE-
6FG484I.

Added footnote for WLCSP package parts.

Supplemental 
Information

Removed reference to Stand-alone Power Calculator for MachXO2 
Devices. Added reference to AN8086, Designing for Migration from 
MachXO2-1200-R1 to Standard (non-R1) Devices.
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