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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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and oscillators dynamically. These features help manage static and dynamic power consumption resulting in low 
static power for all members of the family. 

The MachXO3L/LF devices are available in two versions C and E with two speed grades: -5 and -6, with -6 being 
the fastest. C devices have an internal linear voltage regulator which supports external VCC supply voltages of 3.3 
V or 2.5 V. E devices only accept 1.2 V as the external VCC supply voltage. With the exception of power supply 
voltage both C and E are functionally compatible with each other. 

The MachXO3L/LF PLDs are available in a broad range of advanced halogen-free packages ranging from the 
space saving 2.5 x 2.5 mm WLCSP to the 19 x 19 mm caBGA. MachXO3L/LF devices support density migration 
within the same package. Table 1-1 shows the LUT densities, package and I/O options, along with other key 
parameters.

The MachXO3L/LF devices offer enhanced I/O features such as drive strength control, slew rate control, PCI com-
patibility, bus-keeper latches, pull-up resistors, pull-down resistors, open drain outputs and hot socketing. Pull-up, 
pull-down and bus-keeper features are controllable on a “per-pin” basis.

A user-programmable internal oscillator is included in MachXO3L/LF devices. The clock output from this oscillator 
may be divided by the timer/counter for use as clock input in functions such as LED control, key-board scanner and 
similar state machines.

The MachXO3L/LF devices also provide flexible, reliable and secure configuration from on-chip NVCM/Flash. 
These devices can also configure themselves from external SPI Flash or be configured by an external master 
through the JTAG test access port or through the I2C port. Additionally, MachXO3L/LF devices support dual-boot 
capability (using external Flash memory) and remote field upgrade (TransFR) capability.

Lattice provides a variety of design tools that allow complex designs to be efficiently implemented using the 
MachXO3L/LF family of devices. Popular logic synthesis tools provide synthesis library support for MachXO3L/LF. 
Lattice design tools use the synthesis tool output along with the user-specified preferences and constraints to place 
and route the design in the MachXO3L/LF device. These tools extract the timing from the routing and back-anno-
tate it into the design for timing verification.

Lattice provides many pre-engineered IP (Intellectual Property) LatticeCORE™ modules, including a number of 
reference designs licensed free of charge, optimized for the MachXO3L/LF PLD family. By using these configurable 
soft core IP cores as standardized blocks, users are free to concentrate on the unique aspects of their design, 
increasing their productivity.
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Modes of Operation 
Each slice has up to four potential modes of operation: Logic, Ripple, RAM and ROM. 

Logic Mode 
In this mode, the LUTs in each slice are configured as 4-input combinatorial lookup tables. A LUT4 can have 16 
possible input combinations. Any four input logic functions can be generated by programming this lookup table. 
Since there are two LUT4s per slice, a LUT5 can be constructed within one slice. Larger look-up tables such as 
LUT6, LUT7 and LUT8 can be constructed by concatenating other slices. Note LUT8 requires more than four 
slices. 

Ripple Mode 
Ripple mode supports the efficient implementation of small arithmetic functions. In Ripple mode, the following func-
tions can be implemented by each slice: 

• Addition 2-bit 

• Subtraction 2-bit 

• Add/subtract 2-bit using dynamic control 

• Up counter 2-bit 

• Down counter 2-bit 

• Up/down counter with asynchronous clear 

• Up/down counter with preload (sync) 

• Ripple mode multiplier building block 

• Multiplier support 

• Comparator functions of A and B inputs 
— A greater-than-or-equal-to B 
— A not-equal-to B 
— A less-than-or-equal-to B 

Ripple mode includes an optional configuration that performs arithmetic using fast carry chain methods. In this con-
figuration (also referred to as CCU2 mode) two additional signals, Carry Generate and Carry Propagate, are gener-
ated on a per-slice basis to allow fast arithmetic functions to be constructed by concatenating slices. 

RAM Mode 
In this mode, a 16x4-bit distributed single port RAM (SPR) can be constructed by using each LUT block in Slice 0 
and Slice 1 as a 16x1-bit memory. Slice 2 is used to provide memory address and control signals. 

MachXO3L/LF devices support distributed memory initialization. 

The Lattice design tools support the creation of a variety of different size memories. Where appropriate, the soft-
ware will construct these using distributed memory primitives that represent the capabilities of the PFU. Table 2-3 
shows the number of slices required to implement different distributed RAM primitives. For more information about 
using RAM in MachXO3L/LF devices, please see TN1290, Memory Usage Guide for MachXO3 Devices.

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

SPR 16x4 PDPR 16x4

Number of slices 3 3

Note: SPR = Single Port RAM, PDPR = Pseudo Dual Port RAM

http://www.latticesemi.com/view_document?document_id=50515
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ROM Mode 
ROM mode uses the LUT logic; hence, slices 0-3 can be used in ROM mode. Preloading is accomplished through 
the programming interface during PFU configuration. 

For more information on the RAM and ROM modes, please refer to TN1290, Memory Usage Guide for MachXO3 
Devices. 

Routing
There are many resources provided in the MachXO3L/LF devices to route signals individually or as buses with 
related control signals. The routing resources consist of switching circuitry, buffers and metal interconnect (routing) 
segments. 

The inter-PFU connections are made with three different types of routing resources: x1 (spans two PFUs), x2 
(spans three PFUs) and x6 (spans seven PFUs). The x1, x2, and x6 connections provide fast and efficient connec-
tions in the horizontal and vertical directions.

The design tools take 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/Control Distribution Network
Each MachXO3L/LF device has eight clock inputs (PCLK [T, C] [Banknum]_[2..0]) – three pins on the left side, two 
pins each on the bottom and top sides and one pin on the right side. These clock inputs drive the clock nets. These 
eight inputs can be differential or single-ended and may be used as general purpose I/O if they are not used to 
drive the clock nets. When using a single ended clock input, only the PCLKT input can drive the clock tree directly. 

The MachXO3L/LF architecture has three types of clocking resources: edge clocks, primary clocks and secondary 
high fanout nets. MachXO3L/LF devices have two edge clocks each on the top and bottom edges. Edge clocks are 
used to clock I/O registers and have low injection time and skew. Edge clock inputs are from PLL outputs, primary 
clock pads, edge clock bridge outputs and CIB sources.

The eight primary clock lines in the primary clock network drive throughout the entire device and can provide clocks 
for all resources within the device including PFUs, EBRs and PICs. In addition to the primary clock signals, 
MachXO3L/LF devices also have eight secondary high fanout signals which can be used for global control signals, 
such as clock enables, synchronous or asynchronous clears, presets, output enables, etc. Internal logic can drive 
the global clock network for internally-generated global clocks and control signals. 

The maximum frequency for the primary clock network is shown in the MachXO3L/LF External Switching Charac-
teristics table.

Primary clock signals for the MachXO3L/LF-1300 and larger devices are generated from eight 27:1 muxes The 
available clock sources include eight I/O sources, 11 routing inputs, eight clock divider inputs and up to eight sys-
CLOCK PLL outputs. 

http://www.latticesemi.com/view_document?document_id=50515
http://www.latticesemi.com/view_document?document_id=50515
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Figure 2-8. sysMEM Memory Primitives

DI[17:0]

CLKW

WE

FIFO RAM

DO[17:0]

RST

FULLI

AFF
FF
AEF
EF

CLKR
RE

CSR[1:0]

ORE

RPRST

CSW[1:0] EMPTYI

ROM

DO[17:0]

AD[12:0]

CLK
CE

RST

CS[2:0]

OCEEBR EBR

AD[12:0]
DI[8:0]

DO[8:0]

CLK
CE

RST
WE

CS[2:0]

OCE

Single-Port RAM

ADA[12:0]

DIA[8:0]

CLKA
CEA

RSTA
WEA

CSA[2:0]

DOA[8:0]
OCEA

ADB[12:0]

DI[8:0]

CLKB
CEB

RSTB
WEB
CSB[2:0]

DOB[8:0]
OCEB

True Dual Port RAM

ADW[8:0]
DI[17:0]

CLKW
CEW
RST

CSW[2:0]

ADR[12:0]

CLKR

CER

DO[17:0]

CSR[2:0]

OCER

BE[1:0]

Pseudo Dual Port RAM

EBREBREBR



2-13

Architecture
MachXO3 Family Data Sheet

Table 2-6. EBR Signal Descriptions

The EBR memory supports three forms of write behavior for single or dual port operation:

1. Normal – Data on the output appears only during the read cycle. During a write cycle, the data (at the current 
address) does not appear on the output. This mode is supported for all data widths. 

2. Write Through – A copy of the input data appears at the output of the same port. This mode is supported for 
all data widths. 

3. Read-Before-Write – When new data is being written, the old contents of the address appears at the output. 

FIFO Configuration
The FIFO has a write port with data-in, CEW, WE and CLKW signals. There is a separate read port with data-out, 
RCE, RE and CLKR signals. The FIFO internally generates Almost Full, Full, Almost Empty and Empty Flags. The 
Full and Almost Full flags are registered with CLKW. The Empty and Almost Empty flags are registered with CLKR. 
Table 2-7 shows the range of programming values for these flags. 

Table 2-7. Programmable FIFO Flag Ranges

The FIFO state machine supports two types of reset signals: RST and RPRST. The RST signal is a global reset 
that clears the contents of the FIFO by resetting the read/write pointer and puts the FIFO flags in their initial reset 

Port Name Description Active State 

CLK Clock Rising Clock Edge 

CE Clock Enable Active High 

OCE1 Output Clock Enable Active High

RST Reset Active High 

BE1 Byte Enable Active High

WE Write Enable Active High 

AD Address Bus — 

DI Data In — 

DO Data Out — 

CS Chip Select Active High

AFF FIFO RAM Almost Full Flag —

FF FIFO RAM Full Flag —

AEF FIFO RAM Almost Empty Flag —

EF FIFO RAM Empty Flag —

RPRST FIFO RAM Read Pointer Reset —

1. Optional signals.
2. For dual port EBR primitives a trailing ‘A’ or ‘B’ in the signal name specifies the EBR port A or port B respectively.
3. For FIFO RAM mode primitive, a trailing ‘R’ or ‘W’ in the signal name specifies the FIFO read port or write port respec-

tively.
4. For FIFO RAM mode primitive FULLI has the same function as CSW(2) and EMPTYI has the same function as CSR(2).
5. In FIFO mode, CLKW is the write port clock, CSW is the write port chip select, CLKR is the read port clock, CSR is the 

read port chip select, ORE is the output read enable.

Flag Name Programming Range

Full (FF) 1 to max (up to 2N-1)

Almost Full (AF) 1 to Full-1

Almost Empty (AE) 1 to Full-1

Empty (EF) 0

N = Address bit width.
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state. The RPRST signal is used to reset the read pointer. The purpose of this reset is to retransmit the data that is 
in the FIFO. In these applications it is important to keep careful track of when a packet is written into or read from 
the FIFO.

Memory Core Reset
The memory core contains data output latches for ports A and B. These are simple latches that can be reset syn-
chronously or asynchronously. RSTA and RSTB are local signals, which reset the output latches associated with 
port A and port B respectively. The Global Reset (GSRN) signal resets both ports. The output data latches and 
associated resets for both ports are as shown in Figure 2-9.

Figure 2-9. Memory Core Reset

For further information on the sysMEM EBR block, please refer to TN1290, Memory Usage Guide for MachXO3 
Devices.

EBR Asynchronous Reset
EBR asynchronous reset or GSR (if used) can only be applied if all clock enables are low for a clock cycle before 
the reset is applied and released a clock cycle after the reset is released, as shown in Figure 2-10. The GSR input 
to the EBR is always asynchronous. 

Figure 2-10. EBR Asynchronous Reset (Including GSR) Timing Diagram

If all clock enables remain enabled, the EBR asynchronous reset or GSR may only be applied and released after 
the EBR read and write clock inputs are in a steady state condition for a minimum of 1/fMAX (EBR clock). The reset 
release must adhere to the EBR synchronous reset setup time before the next active read or write clock edge.
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http://www.latticesemi.com/view_document?document_id=50515
http://www.latticesemi.com/view_document?document_id=50515
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PIO 
The PIO contains three blocks: an input register block, output register block and tri-state register block. These 
blocks contain registers for operating in a variety of modes along with the necessary clock and selection logic. 

Table 2-8. PIO Signal List

Input Register Block 
The input register blocks for the PIOs on all edges contain delay elements and registers that can be used to condi-
tion high-speed interface signals before they are passed to the device core.

Left, Top, Bottom Edges
Input signals are fed from the sysIO buffer to the input register block (as signal D). If desired, the input signal can 
bypass the register and delay elements and be used directly as a combinatorial signal (INDD), and a clock (INCK). 
If an input delay is desired, users can select a fixed delay. I/Os on the bottom edge also have a dynamic delay, 
DEL[4:0]. The delay, if selected, reduces input register hold time requirements when using a global clock. The input 
block allows two modes of operation. In single data rate (SDR) the data is registered with the system clock (SCLK) 
by one of the registers in the single data rate sync register block. In Generic DDR mode, two registers are used to 
sample the data on the positive and negative edges of the system clock (SCLK) signal, creating two data streams. 

Pin Name I/O Type Description

CE Input Clock Enable

D Input Pin input from sysIO buffer.

INDD Output Register bypassed input. 

INCK Output Clock input

Q0 Output DDR positive edge input

Q1 Output Registered input/DDR negative edge input 

D0 Input Output signal from the core (SDR and DDR)

D1 Input Output signal from the core (DDR)

TD Input Tri-state signal from the core 

Q Output Data output signals to sysIO Buffer

TQ Output Tri-state output signals to sysIO Buffer

SCLK Input System clock for input and output/tri-state blocks. 

RST Input Local set reset signal 
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Figure 2-13. Input Gearbox 

More information on the input gearbox is available in TN1281, Implementing High-Speed Interfaces with MachXO3 
Devices.
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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, LVDS, BLVDS, MLVDS and LVPECL. 

Each bank is capable of supporting multiple I/O standards. In the MachXO3L/LF devices, single-ended output buf-
fers, ratioed input buffers (LVTTL, LVCMOS and PCI), differential (LVDS) input buffers are powered using I/O sup-
ply voltage (VCCIO). Each sysIO bank has its own VCCIO.

MachXO3L/LF devices contain three types of sysIO buffer pairs. 

1. Left and Right sysIO Buffer Pairs
The sysIO buffer pairs in the left and right banks of the device consist of two single-ended output drivers and 
two single-ended input buffers (for ratioed inputs such as LVCMOS and LVTTL). The I/O pairs on the left and 
right of the devices also have differential input buffers.

2. Bottom sysIO Buffer Pairs
The sysIO buffer pairs in the bottom bank of the device consist of two single-ended output drivers and two sin-
gle-ended input buffers (for ratioed inputs such as LVCMOS and LVTTL). The I/O pairs on the bottom also have 
differential input buffers. Only the I/Os on the bottom banks have programmable PCI clamps and differential 
input termination. The PCI clamp is enabled after VCC and VCCIO are at valid operating levels and the device 
has been configured.

3. Top sysIO Buffer Pairs
The sysIO buffer pairs in the top bank of the device consist of two single-ended output drivers and two single-
ended input buffers (for ratioed inputs such as LVCMOS and LVTTL). The I/O pairs on the top also have differ-
ential I/O buffers. Half of the sysIO buffer pairs on the top edge have true differential outputs. The sysIO buffer 
pair comprising of the A and B PIOs in every PIC on the top edge have a differential output driver. 

Typical I/O Behavior During Power-up
The internal power-on-reset (POR) signal is deactivated when VCC and VCCIO0 have reached VPORUP level defined 
in the Power-On-Reset Voltage table in the DC and Switching Characteristics section of this data sheet. After the 
POR signal is deactivated, the FPGA core logic becomes active. It is the user’s responsibility to ensure that all 
VCCIO banks are active with valid input logic levels to properly control the output logic states of all the I/O banks that 
are critical to the application. The default configuration of the I/O pins in a blank device is tri-state with a weak pull-
down to GND (some pins such as PROGRAMN and the JTAG pins have weak pull-up to VCCIO as the default func-
tionality). The I/O pins will maintain the blank configuration until VCC and VCCIO (for I/O banks containing configura-
tion I/Os) have reached VPORUP levels at which time the I/Os will take on the user-configured settings only after a 
proper download/configuration.

There are various ways a user can ensure that there are no spurious signals on critical outputs as the device pow-
ers up. These are discussed in more detail in TN1280, MachXO3 sysIO Usage Guide.

Supported Standards
The MachXO3L/LF sysIO buffer supports both single-ended and differential standards. Single-ended standards can be 
further subdivided into LVCMOS, LVTTL, and PCI. The buffer supports the LVTTL, PCI, LVCMOS 1.2 V, 1.5 V, 1.8 V, 
2.5 V, and 3.3 V standards. In the LVCMOS and LVTTL modes, the buffer has individually configurable options for drive 
strength, bus maintenance (weak pull-up, weak pull-down, bus-keeper latch or none) and open drain. BLVDS, MLVDS 
and LVPECL output emulation is supported on all devices. The MachXO3L/LF devices support on-chip LVDS output 
buffers on approximately 50% of the I/Os on the top bank. Differential receivers for LVDS, BLVDS, MLVDS and LVPECL 
are supported on all banks of MachXO3L/LF devices. PCI support is provided in the bottom bank of the MachXO3L/LF 
devices. Table 2-11 summarizes the I/O characteristics of the MachXO3L/LF PLDs.

http://www.latticesemi.com/view_document?document_id=50125
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Embedded Hardened IP Functions
All MachXO3L/LF devices provide embedded hardened functions such as SPI, I2C and Timer/Counter. MachXO3LF 
devices also provide User Flash Memory (UFM). These embedded blocks interface through the WISHBONE interface 
with routing as shown in Figure 2-17. 

Figure 2-17. Embedded Function Block Interface

Hardened I2C IP Core
Every MachXO3L/LF device contains two I2C IP cores. These are the primary and secondary I2C IP cores. Either of 
the two cores can be configured either as an I2C master or as an I2C slave. The only difference between the two IP 
cores is that the primary core has pre-assigned I/O pins whereas users can assign I/O pins for the secondary core.

When the IP core is configured as a master it will be able to control other devices on the I2C bus through the inter-
face. When the core is configured as the slave, the device will be able to provide I/O expansion to an I2C Master. 
The I2C cores support the following functionality:

• Master and Slave operation

• 7-bit and 10-bit addressing

• Multi-master arbitration support

• Up to 400 kHz data transfer speed

• General call support

• Interface to custom logic through 8-bit WISHBONE interface
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TraceID
Each MachXO3L/LF device contains a unique (per device), TraceID that can be used for tracking purposes or for IP 
security applications. The TraceID is 64 bits long. Eight out of 64 bits are user-programmable, the remaining 56 bits 
are factory-programmed. The TraceID is accessible through the EFB WISHBONE interface and can also be 
accessed through the SPI, I2C, or JTAG interfaces.

Density Shifting
The MachXO3L/LF family has been designed to enable density migration within the same package. Furthermore, 
the architecture ensures a high success rate when performing design migration from lower density devices to 
higher density devices. In many cases, it is also possible to shift a lower utilization design targeted for a high-den-
sity device to a lower density device. However, the exact details of the final resource utilization will impact the likely 
success in each case. When migrating from lower to higher density or higher to lower density, ensure to review all 
the power supplies and NC pins of the chosen devices. For more details refer to the MachXO3 migration files.

http://www.latticesemi.com/dynamic/index.cfm?fuseaction=view_documents&document_type=32&sloc=01-01-02-05&source=sidebar
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Power-On-Reset Voltage Levels1, 2, 3, 4, 5

Hot Socketing Specifications1, 2, 3

ESD Performance
Please refer to the MachXO2 Product Family Qualification Summary for complete qualification data, including ESD 
performance. 

Symbol Parameter Min. Typ. Max. Units

VPORUP
Power-On-Reset ramp up trip point (band gap based circuit 
monitoring VCCINT and VCCIO0) 0.9 — 1.06 V

VPORUPEXT
Power-On-Reset ramp up trip point (band gap based circuit 
monitoring external VCC power supply) 1.5 — 2.1 V

VPORDNBG
Power-On-Reset ramp down trip point (band gap based circuit 
monitoring VCCINT) 0.75 — 0.93 V

VPORDNBGEXT
Power-On-Reset ramp down trip point (band gap based circuit 
monitoring VCC) 0.98 — 1.33 V

VPORDNSRAM
Power-On-Reset ramp down trip point (SRAM based circuit 
monitoring VCCINT) — 0.6 — V

VPORDNSRAMEXT
Power-On-Reset ramp down trip point (SRAM based circuit 
monitoring VCC) — 0.96 — V

1. These POR trip points are only provided for guidance. Device operation is only characterized for power supply voltages specified under rec-
ommended operating conditions.

2. For devices without voltage regulators VCCINT is the same as the VCC supply voltage. For devices with voltage regulators, VCCINT is regu-
lated from the VCC supply voltage.

3. Note that VPORUP (min.) and VPORDNBG (max.) are in different process corners. For any given process corner VPORDNBG (max.) is always 
12.0 mV below VPORUP (min.).

4. VPORUPEXT is for C devices only. In these devices a separate POR circuit monitors the external VCC power supply.
5. VCCIO0 does not have a Power-On-Reset ramp down trip point. VCCIO0 must remain within the Recommended Operating Conditions to 

ensure proper operation.

Symbol Parameter Condition Max. Units

IDK Input or I/O leakage Current 0 < VIN < VIH (MAX) +/-1000 µA

1. Insensitive to sequence of VCC and VCCIO. However, assumes monotonic rise/fall rates for VCC and VCCIO.
2. 0 < VCC < VCC (MAX), 0 < VCCIO < VCCIO (MAX). 
3. IDK is additive to IPU, IPD or IBH.

http://www.latticesemi.com/view_document?document_id=41245
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sysIO Single-Ended DC Electrical Characteristics1, 2

Input/Output 
Standard

VIL VIH VOL Max. 
(V)

VOH Min. 
(V)

IOL Max.4

(mA)
IOH Max.4 

(mA)Min. (V)3 Max. (V) Min. (V) Max. (V)

LVCMOS 3.3
LVTTL –0.3 0.8 2.0 3.6

0.4 VCCIO - 0.4

4 –4

8 –8

12 –12

16 –16

0.2 VCCIO - 0.2 0.1 –0.1

LVCMOS 2.5 –0.3 0.7 1.7 3.6
0.4 VCCIO - 0.4

4 –4

8 –8

12 –12

16 –16

0.2 VCCIO - 0.2 0.1 –0.1

LVCMOS 1.8 –0.3 0.35VCCIO 0.65VCCIO 3.6
0.4 VCCIO - 0.4

4 –4

8 –8

12 –12

0.2 VCCIO - 0.2 0.1 –0.1

LVCMOS 1.5 –0.3 0.35VCCIO 0.65VCCIO 3.6
0.4 VCCIO - 0.4

4 –4

8 –8

0.2 VCCIO - 0.2 0.1 –0.1

LVCMOS 1.2 –0.3 0.35VCCIO 0.65VCCIO 3.6
0.4 VCCIO - 0.4

4 –2

8 –6

0.2 VCCIO - 0.2 0.1 –0.1

LVCMOS25R33 –0.3 VREF–0.1 VREF+0.1 3.6 NA NA NA NA 

LVCMOS18R33 –0.3 VREF–0.1 VREF+0.1 3.6 NA NA NA NA 

LVCMOS18R25 –0.3 VREF–0.1 VREF+0.1 3.6 NA NA NA NA 

LVCMOS15R33 –0.3 VREF–0.1 VREF+0.1 3.6 NA NA NA NA 

LVCMOS15R25 –0.3 VREF–0.1 VREF+0.1 3.6 NA NA NA NA 

LVCMOS12R33 –0.3 VREF–0.1 VREF+0.1 3.6 0.40 NA Open 
Drain

24, 16, 12, 
8, 4

NA Open 
Drain

LVCMOS12R25 –0.3 VREF–0.1 VREF+0.1 3.6 0.40 NA Open 
Drain 16, 12, 8, 4 NA Open 

Drain

LVCMOS10R33 –0.3 VREF–0.1 VREF+0.1 3.6 0.40 NA Open 
Drain

24, 16, 12, 
8, 4

NA Open 
Drain

LVCMOS10R25 -0.3 VREF-0.1 VREF+0.1 3.6 0.40 NA Open 
Drain 16, 12, 8, 4 NA Open 

Drain

1. MachXO3L/LF devices allow LVCMOS inputs to be placed in I/O banks where VCCIO is different from what is specified in the applicable 
JEDEC specification. This is referred to as a ratioed input buffer. In a majority of cases this operation follows or exceeds the applicable 
JEDEC specification. The cases where MachXO3L/LF devices do not meet the relevant JEDEC specification are documented in the table 
below.

2. MachXO3L/LF devices allow for LVCMOS referenced I/Os which follow applicable JEDEC specifications. For more details about mixed 
mode operation please refer to please refer to TN1280, MachXO3 sysIO Usage Guide.

3. The dual function I2C pins SCL and SDA are limited to a VIL min of –0.25 V or to –0.3 V with a duration of <10 ns.
4. For electromigration, the average DC current sourced or sinked by I/O pads between two consecutive VCCIO or GND pad connections, or 

between the last VCCIO or GND in an I/O bank and the end of an I/O bank, as shown in the Logic Signal Connections table (also shown as 
I/O grouping) shall not exceed a maximum of n * 8 mA. “n” is the number of I/O pads between the two consecutive bank VCCIO or GND con-
nections or between the last VCCIO and GND in a bank and the end of a bank. IO Grouping can be found in the Data Sheet Pin Tables, 
which can also be generated from the Lattice Diamond software.

http://www.latticesemi.com/view_document?document_id=50125
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sysCONFIG Port Timing Specifications
Symbol Parameter   Min. Max. Units 

All Configuration Modes 

tPRGM PROGRAMN low pulse accept 55 — ns 

tPRGMJ PROGRAMN low pulse rejection — 25 ns 

tINITL INITN low time LCMXO3L/LF-640/
LCMXO3L/LF-1300 — 55 us 

LCMXO3L/LF-1300 
256-Ball Package/
LCMXO3L/LF-2100

— 70 us 

LCMXO3L/LF-2100 
324-Ball Package/
LCMXO3-4300

— 105 us 

LCMXO3L/LF-4300 
400-Ball Package/
LCMXO3-6900

— 130 us 

LCMXO3L/LF-9400C — 175 us 

tDPPINIT PROGRAMN low to INITN low — 150 ns 

tDPPDONE PROGRAMN low to DONE low — 150 ns 

tIODISS PROGRAMN low to I/O disable — 120 ns 

Slave SPI 

fMAX CCLK clock frequency — 66 MHz    

tCCLKH CCLK clock pulse width high 7.5 — ns 

tCCLKL CCLK clock pulse width low 7.5  — ns 

tSTSU CCLK setup time 2 — ns 

tSTH CCLK hold time 0 — ns 

tSTCO CCLK falling edge to valid output — 10 ns 

tSTOZ CCLK falling edge to valid disable — 10 ns 

tSTOV CCLK falling edge to valid enable — 10 ns 

tSCS Chip select high time 25 — ns 

tSCSS Chip select setup time 3 — ns 

tSCSH Chip select hold time 3 — ns 

Master SPI 

fMAX MCLK clock frequency — 133 MHz 

tMCLKH MCLK clock pulse width high 3.75 — ns 

tMCLKL MCLK clock pulse width low 3.75 — ns 

tSTSU MCLK setup time 5 — ns 

tSTH MCLK hold time 1 — ns 

tCSSPI INITN high to chip select low 100 200 ns 

tMCLK INITN high to first MCLK edge 0.75 1 us
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I2C Port Timing Specifications1, 2

SPI Port Timing Specifications1

Switching Test Conditions
Figure 3-9 shows the output test load used for AC testing. The specific values for resistance, capacitance, voltage, 
and other test conditions are shown in Table 3-6.

Figure 3-9. Output Test Load, LVTTL and LVCMOS Standards

Table 3-6. Test Fixture Required Components, Non-Terminated Interfaces

Note: Output test conditions for all other interfaces are determined by the respective standards.

Symbol Parameter Min. Max. Units

fMAX Maximum SCL clock frequency — 400 kHz

1. MachXO3L/LF supports the following modes:
• Standard-mode (Sm), with a bit rate up to 100 kbit/s (user and configuration mode)
• Fast-mode (Fm), with a bit rate up to 400 kbit/s (user and configuration mode)

2. Refer to the I2C specification for timing requirements.

Symbol Parameter Min. Max. Units

fMAX Maximum SCK clock frequency — 45 MHz

1. Applies to user mode only. For configuration mode timing specifications, refer to sysCONFIG Port Timing Specifications 
table in this data sheet.

Test Condition R1 CL Timing Ref. VT

LVTTL and LVCMOS settings (L -> H, H -> L)  0pF

LVTTL, LVCMOS 3.3 = 1.5 V —

LVCMOS 2.5 = VCCIO/2 —

LVCMOS 1.8 = VCCIO/2 —

LVCMOS 1.5 = VCCIO/2 —

LVCMOS 1.2 = VCCIO/2 —

LVTTL and LVCMOS 3.3 (Z -> H)

188 0pF

1.5 VOL

LVTTL and LVCMOS 3.3 (Z -> L) 1.5 VOH

Other LVCMOS (Z -> H) VCCIO/2 VOL

Other LVCMOS (Z -> L) VCCIO/2 VOH

LVTTL + LVCMOS (H -> Z) VOH - 0.15 VOL

LVTTL + LVCMOS (L -> Z) VOL - 0.15 VOH

DUT   

V T 

R1   

CL   

Test Poi n t
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Pin Information Summary
MachXO3L/LF

-640 MachXO3L/LF-1300

CSFBGA121 WLCSP36 CSFBGA121 CSFBGA256 CABGA256

General Purpose IO per Bank

Bank 0 24 15 24 50 50

Bank 1 26 0 26 52 52

Bank 2 26 9 26 52 52

Bank 3 24 4 24 16 16

Bank 4 0 0 0 16 16

Bank 5 0 0 0 20 20

Total General Purpose Single Ended IO 100 28 100 206 206

Differential IO per Bank

Bank 0 12 8 12 25 25

Bank 1 13 0 13 26 26

Bank 2 13 4 13 26 26

Bank 3 11 2 11 8 8

Bank 4 0 0 0 8 8

Bank 5 0 0 0 10 10

Total General Purpose Differential IO 49 14 49 103 103

Dual Function IO 33 25 33 33 33

Number 7:1 or 8:1 Gearboxes

Number of 7:1 or 8:1 Output Gearbox Available (Bank 0) 7 3 7 14 14

Number of 7:1 or 8:1 Input Gearbox Available (Bank 2) 7 2 7 14 14

High-speed Differential Outputs

Bank 0 7 3 7 14 14

VCCIO Pins

Bank 0 1 1 1 4 4

Bank 1 1 0 1 3 4

Bank 2 1 1 1 4 4

Bank 3 3 1 3 2 1

Bank 4 0 0 0 2 2

Bank 5 0 0 0 2 1

VCC 4 2 4 8 8

GND 10 2 10 24 24

NC 0 0 0 0 1

Reserved for Configuration 1 1 1 1 1

Total Count of Bonded Pins 121 36 121 256 256
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MachXO3LF Ultra Low Power Commercial and Industrial Grade Devices, Halogen Free 
(RoHS) Packaging 

Part Number LUTs Supply Voltage Speed Package Leads Temp.

LCMXO3LF-640E-5MG121C 640 1.2 V 5 Halogen-Free csfBGA 121 COM

LCMXO3LF-640E-6MG121C 640 1.2 V 6 Halogen-Free csfBGA 121 COM

LCMXO3LF-640E-5MG121I 640 1.2 V 5 Halogen-Free csfBGA 121 IND

LCMXO3LF-640E-6MG121I 640 1.2 V 6 Halogen-Free csfBGA 121 IND

Part Number LUTs Supply Voltage Speed Package Leads Temp.

LCMXO3LF-1300E-5UWG36CTR 1300 1.2 V 5 Halogen-Free WLCSP 36 COM

LCMXO3LF-1300E-5UWG36CTR50 1300 1.2 V 5 Halogen-Free WLCSP 36 COM

LCMXO3LF-1300E-5UWG36CTR1K 1300 1.2 V 5 Halogen-Free WLCSP 36 COM

LCMXO3LF-1300E-5UWG36ITR 1300 1.2 V 5 Halogen-Free WLCSP 36 IND

LCMXO3LF-1300E-5UWG36ITR50 1300 1.2 V 5 Halogen-Free WLCSP 36 IND

LCMXO3LF-1300E-5UWG36ITR1K 1300 1.2 V 5 Halogen-Free WLCSP 36 IND

LCMXO3LF-1300E-5MG121C 1300 1.2 V 5 Halogen-Free csfBGA 121 COM

LCMXO3LF-1300E-6MG121C 1300 1.2 V 6 Halogen-Free csfBGA 121 COM

LCMXO3LF-1300E-5MG121I 1300 1.2 V 5 Halogen-Free csfBGA 121 IND

LCMXO3LF-1300E-6MG121I 1300 1.2 V 6 Halogen-Free csfBGA 121 IND

LCMXO3LF-1300E-5MG256C 1300 1.2 V 5 Halogen-Free csfBGA 256 COM

LCMXO3LF-1300E-6MG256C 1300 1.2 V 6 Halogen-Free csfBGA 256 COM

LCMXO3LF-1300E-5MG256I 1300 1.2 V 5 Halogen-Free csfBGA 256 IND

LCMXO3LF-1300E-6MG256I 1300 1.2 V 6 Halogen-Free csfBGA 256 IND

LCMXO3LF-1300C-5BG256C 1300 2.5 V / 3.3 V 5 Halogen-Free caBGA 256 COM

LCMXO3LF-1300C-6BG256C 1300 2.5 V / 3.3 V 6 Halogen-Free caBGA 256 COM

LCMXO3LF-1300C-5BG256I 1300 2.5 V / 3.3 V 5 Halogen-Free caBGA 256 IND

LCMXO3LF-1300C-6BG256I 1300 2.5 V / 3.3 V 6 Halogen-Free caBGA 256 IND

Part Number LUTs Supply Voltage Speed Package Leads Temp.

LCMXO3LF-2100E-5UWG49CTR 2100 1.2 V 5 Halogen-Free WLCSP 49 COM

LCMXO3LF-2100E-5UWG49CTR50 2100 1.2 V 5 Halogen-Free WLCSP 49 COM

LCMXO3LF-2100E-5UWG49CTR1K 2100 1.2 V 5 Halogen-Free WLCSP 49 COM

LCMXO3LF-2100E-5UWG49ITR 2100 1.2 V 5 Halogen-Free WLCSP 49 IND

LCMXO3LF-2100E-5UWG49ITR50 2100 1.2 V 5 Halogen-Free WLCSP 49 IND

LCMXO3LF-2100E-5UWG49ITR1K 2100 1.2 V 5 Halogen-Free WLCSP 49 IND

LCMXO3LF-2100E-5MG121C 2100 1.2 V 5 Halogen-Free csfBGA 121 COM

LCMXO3LF-2100E-6MG121C 2100 1.2 V 6 Halogen-Free csfBGA 121 COM

LCMXO3LF-2100E-5MG121I 2100 1.2 V 5 Halogen-Free csfBGA 121 IND

LCMXO3LF-2100E-6MG121I 2100 1.2 V 6 Halogen-Free csfBGA 121 IND

LCMXO3LF-2100E-5MG256C 2100 1.2 V 5 Halogen-Free csfBGA 256 COM

LCMXO3LF-2100E-6MG256C 2100 1.2 V 6 Halogen-Free csfBGA 256 COM

LCMXO3LF-2100E-5MG256I 2100 1.2 V 5 Halogen-Free csfBGA 256 IND

LCMXO3LF-2100E-6MG256I 2100 1.2 V 6 Halogen-Free csfBGA 256 IND

LCMXO3LF-2100E-5MG324C 2100 1.2 V 5 Halogen-Free csfBGA 324 COM

LCMXO3LF-2100E-6MG324C 2100 1.2 V 6 Halogen-Free csfBGA 324 COM

LCMXO3LF-2100E-5MG324I 2100 1.2 V 5 Halogen-Free csfBGA 324 IND
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Part Number LUTs Supply Voltage Speed Package Leads Temp.

LCMXO3LF-2100E-6MG324I 2100 1.2 V 6 Halogen-Free csfBGA 324 IND

LCMXO3LF-2100C-5BG256C 2100 2.5 V / 3.3 V 5 Halogen-Free caBGA 256 COM

LCMXO3LF-2100C-6BG256C 2100 2.5 V / 3.3 V 6 Halogen-Free caBGA 256 COM

LCMXO3LF-2100C-5BG256I 2100 2.5 V / 3.3 V 5 Halogen-Free caBGA 256 IND

LCMXO3LF-2100C-6BG256I 2100 2.5 V / 3.3 V 6 Halogen-Free caBGA 256 IND

LCMXO3LF-2100C-5BG324C 2100 2.5 V / 3.3 V 5 Halogen-Free caBGA 324 COM

LCMXO3LF-2100C-6BG324C 2100 2.5 V / 3.3 V 6 Halogen-Free caBGA 324 COM

LCMXO3LF-2100C-5BG324I 2100 2.5 V / 3.3 V 5 Halogen-Free caBGA 324 IND

LCMXO3LF-2100C-6BG324I 2100 2.5 V / 3.3 V 6 Halogen-Free caBGA 324 IND

Part Number LUTs Supply Voltage Speed Package Leads Temp.

LCMXO3LF-4300E-5UWG81CTR 4300 1.2 V 5 Halogen-Free WLCSP 81 COM

LCMXO3LF-4300E-5UWG81CTR50 4300 1.2 V 5 Halogen-Free WLCSP 81 COM

LCMXO3LF-4300E-5UWG81CTR1K 4300 1.2 V 5 Halogen-Free WLCSP 81 COM

LCMXO3LF-4300E-5UWG81ITR 4300 1.2 V 5 Halogen-Free WLCSP 81 IND

LCMXO3LF-4300E-5UWG81ITR50 4300 1.2 V 5 Halogen-Free WLCSP 81 IND

LCMXO3LF-4300E-5UWG81ITR1K 4300 1.2 V 5 Halogen-Free WLCSP 81 IND

LCMXO3LF-4300E-5MG121C 4300 1.2 V 5 Halogen-Free csfBGA 121 COM

LCMXO3LF-4300E-6MG121C 4300 1.2 V 6 Halogen-Free csfBGA 121 COM

LCMXO3LF-4300E-5MG121I 4300 1.2 V 5 Halogen-Free csfBGA 121 IND

LCMXO3LF-4300E-6MG121I 4300 1.2 V 6 Halogen-Free csfBGA 121 IND

LCMXO3LF-4300E-5MG256C 4300 1.2 V 5 Halogen-Free csfBGA 256 COM

LCMXO3LF-4300E-6MG256C 4300 1.2 V 6 Halogen-Free csfBGA 256 COM

LCMXO3LF-4300E-5MG256I 4300 1.2 V 5 Halogen-Free csfBGA 256 IND

LCMXO3LF-4300E-6MG256I 4300 1.2 V 6 Halogen-Free csfBGA 256 IND

LCMXO3LF-4300E-5MG324C 4300 1.2 V 5 Halogen-Free csfBGA 324 COM

LCMXO3LF-4300E-6MG324C 4300 1.2 V 6 Halogen-Free csfBGA 324 COM

LCMXO3LF-4300E-5MG324I 4300 1.2 V 5 Halogen-Free csfBGA 324 IND

LCMXO3LF-4300E-6MG324I 4300 1.2 V 6 Halogen-Free csfBGA 324 IND

LCMXO3LF-4300C-5BG256C 4300 2.5 V / 3.3 V 5 Halogen-Free caBGA 256 COM

LCMXO3LF-4300C-6BG256C 4300 2.5 V / 3.3 V 6 Halogen-Free caBGA 256 COM

LCMXO3LF-4300C-5BG256I 4300 2.5 V / 3.3 V 5 Halogen-Free caBGA 256 IND

LCMXO3LF-4300C-6BG256I 4300 2.5 V / 3.3 V 6 Halogen-Free caBGA 256 IND

LCMXO3LF-4300C-5BG324C 4300 2.5 V / 3.3 V 5 Halogen-Free caBGA 324 COM

LCMXO3LF-4300C-6BG324C 4300 2.5 V / 3.3 V 6 Halogen-Free caBGA 324 COM

LCMXO3LF-4300C-5BG324I 4300 2.5 V / 3.3 V 5 Halogen-Free caBGA 324 IND

LCMXO3LF-4300C-6BG324I 4300 2.5 V / 3.3 V 6 Halogen-Free caBGA 324 IND

LCMXO3LF-4300C-5BG400C 4300 2.5 V / 3.3 V 5 Halogen-Free caBGA 400 COM

LCMXO3LF-4300C-6BG400C 4300 2.5 V / 3.3 V 6 Halogen-Free caBGA 400 COM

LCMXO3LF-4300C-5BG400I 4300 2.5 V / 3.3 V 5 Halogen-Free caBGA 400 IND

LCMXO3LF-4300C-6BG400I 4300 2.5 V / 3.3 V 6 Halogen-Free caBGA 400 IND
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Part Number LUTs Supply Voltage Speed Package Leads Temp.

LCMXO3LF-6900E-5MG256C 6900 1.2 V 5 Halogen-Free csfBGA 256 COM

LCMXO3LF-6900E-6MG256C 6900 1.2 V 6 Halogen-Free csfBGA 256 COM

LCMXO3LF-6900E-5MG256I 6900 1.2 V 5 Halogen-Free csfBGA 256 IND

LCMXO3LF-6900E-6MG256I 6900 1.2 V 6 Halogen-Free csfBGA 256 IND

LCMXO3LF-6900E-5MG324C 6900 1.2 V 5 Halogen-Free csfBGA 324 COM

LCMXO3LF-6900E-6MG324C 6900 1.2 V 6 Halogen-Free csfBGA 324 COM

LCMXO3LF-6900E-5MG324I 6900 1.2 V 5 Halogen-Free csfBGA 324 IND

LCMXO3LF-6900E-6MG324I 6900 1.2 V 6 Halogen-Free csfBGA 324 IND

LCMXO3LF-6900C-5BG256C 6900 2.5 V / 3.3 V 5 Halogen-Free caBGA 256 COM

LCMXO3LF-6900C-6BG256C 6900 2.5 V / 3.3 V 6 Halogen-Free caBGA 256 COM

LCMXO3LF-6900C-5BG256I 6900 2.5 V / 3.3 V 5 Halogen-Free caBGA 256 IND

LCMXO3LF-6900C-6BG256I 6900 2.5 V / 3.3 V 6 Halogen-Free caBGA 256 IND

LCMXO3LF-6900C-5BG324C 6900 2.5 V / 3.3 V 5 Halogen-Free caBGA 324 COM

LCMXO3LF-6900C-6BG324C 6900 2.5 V / 3.3 V 6 Halogen-Free caBGA 324 COM

LCMXO3LF-6900C-5BG324I 6900 2.5 V / 3.3 V 5 Halogen-Free caBGA 324 IND

LCMXO3LF-6900C-6BG324I 6900 2.5 V / 3.3 V 6 Halogen-Free caBGA 324 IND

LCMXO3LF-6900C-5BG400C 6900 2.5 V / 3.3 V 5 Halogen-Free caBGA 400 COM

LCMXO3LF-6900C-6BG400C 6900 2.5 V / 3.3 V 6 Halogen-Free caBGA 400 COM

LCMXO3LF-6900C-5BG400I 6900 2.5 V / 3.3 V 5 Halogen-Free caBGA 400 IND

LCMXO3LF-6900C-6BG400I 6900 2.5 V / 3.3 V 6 Halogen-Free caBGA 400 IND

Part Number LUTs Supply Voltage Speed Package Leads Temp.

LCMXO3LF-9400E-5MG256C 9400 1.2 V 5 Halogen-Free csfBGA 256 COM

LCMXO3LF-9400E-6MG256C 9400 1.2 V 6 Halogen-Free csfBGA 256 COM

LCMXO3LF-9400E-5MG256I 9400 1.2 V 5 Halogen-Free csfBGA 256 IND

LCMXO3LF-9400E-6MG256I 9400 1.2 V 6 Halogen-Free csfBGA 256 IND

LCMXO3LF-9400C-5BG256C 9400 2.5 V/3.3 V 5 Halogen-Free caBGA 256 COM

LCMXO3LF-9400C-6BG256C 9400 2.5 V/3.3 V 6 Halogen-Free caBGA 256 COM

LCMXO3LF-9400C-5BG256I 9400 2.5 V/3.3 V 5 Halogen-Free caBGA 256 IND

LCMXO3LF-9400C-6BG256I 9400 2.5 V/3.3 V 6 Halogen-Free caBGA 256 IND

LCMXO3LF-9400C-5BG400C 9400 2.5 V/3.3 V 5 Halogen-Free caBGA 400 COM

LCMXO3LF-9400C-6BG400C 9400 2.5 V/3.3 V 6 Halogen-Free caBGA 400 COM

LCMXO3LF-9400C-5BG400I 9400 2.5 V/3.3 V 5 Halogen-Free caBGA 400 IND

LCMXO3LF-9400C-6BG400I 9400 2.5 V/3.3 V 6 Halogen-Free caBGA 400 IND

LCMXO3LF-9400C-5BG484C 9400 2.5 V/3.3 V 5 Halogen-Free caBGA 484 COM

LCMXO3LF-9400C-6BG484C 9400 2.5 V/3.3 V 6 Halogen-Free caBGA 484 COM

LCMXO3LF-9400C-5BG484I 9400 2.5 V/3.3 V 5 Halogen-Free caBGA 484 IND

LCMXO3LF-9400C-6BG484I 9400 2.5 V/3.3 V 6 Halogen-Free caBGA 484 IND
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September 2015 1.5 DC and Switching 
Characteristics

Updated the MIPI D-PHY Emulation section. Revised Table 3-5, MIPI D-
PHY Output DC Conditions.
— Revised RL Typ. value. 
— Revised RH description and values.

Updated the Maximum sysIO Buffer Performance section. Revised MIPI 
Max. Speed value.

Updated the MachXO3L/LF External Switching Characteristics – C/E 
Devices section. Added footnotes 14 and 15.

August 2015 1.4 Architecture Updated the Device Configuration section. Added JTAGENB to TAP
dual purpose pins.

Ordering Information Updated the top side markings section to indicate the use of LMXO3LF 
for the LCMXO3LF device.

March 2015 1.3 All General update. Added MachXO3LF devices.

October 2014 1.2 Introduction Updated Table 1-1, MachXO3L Family Selection Guide. Revised XO3L-
2100 and XO3L-4300 IO for 324-ball csfBGA package.

Architecture Updated the Dual Boot section. Corrected information on where the pri-
mary bitstream and the golden image must reside.

Pinout Information Updated the Pin Information Summary section. 

Changed General Purpose IO Bank 5 values for MachXO3L-2100 and 
MachXO3L-4300 CSFBGA 324 package.

Changed Number 7:1 or 8:1 Gearboxes for MachXO3L-640 and 
MachXO3L-1300.

Removed DQS Groups (Bank 1) section.

Changed VCCIO Pins Bank 1 values for MachXO3L-1300, MachXO3L-
2100, MachXO3L-4300 and MachXO3L-6900 CSFBGA 256 package.

Changed GND values for MachXO3L-1300, MachXO3L-2100, 
MachXO3L-4300 and MachXO3L-6900 CSFBGA 256 package.

Changed NC values for MachXO3L-2100 and MachXO3L-4300 CSF-
BGA 324 package.

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 1.1 DC and Switching 
Characteristics

Updated the Static Supply Current – C/E Devices section. Added 
devices.

Updated the Programming and Erase Supply Current – C/E Device sec-
tion. Added devices.

Updated the sysIO Single-Ended DC Electrical Characteristics section. 
Revised footnote 4.

Added the NVCM Download Time section.

Updated the Typical Building Block Function Performance – C/E Devices 
section. Added information to footnote.

Pinout Information Updated the Pin Information Summary section. 

Ordering Information Updated the MachXO3L Part Number Description section. Added pack-
ages.

Updated the Ordering Information section. General update.

Date Version Section Change Summary


