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Features

B Solutions B Flexible On-Chip Clocking

» Smallest footprint, lowest power, high data
throughput bridging solutions for mobile applica-
tions

* Optimized footprint, logic density, 10 count, 10
performance devices for IO management and
logic applications

* High IO/logic, lowest cost/IO, high IO devices for
IO expansion applications

Flexible Architecture
* Logic Density ranging from 640 to 9.4K LUT4
e High IO to LUT ratio with up to 384 IO pins

Advanced Packaging

* 0.4 mm pitch: 1K to 4K densities in very small
footprint WLCSP (2.5 mm x 2.5 mm to
3.8 mm x 3.8 mm) with 28 to 63 10s

* 0.5 mm pitch: 640 to 6.9K LUT densities in
6 mm x 6 mm to 10 mm x 10 mm BGA packages
with up to 281 10s

* 0.8 mm pitch: 1K to 9.4K densities with up to
384 I0s in BGA packages

Pre-Engineered Source Synchronous I/O
* DDR registers in I/O cells
* Dedicated gearing logic
e 7:1 Gearing for Display 1/Os
e Generic DDR, DDRx2, DDRx4

High Performance, Flexible I/O Buffer

* Programmable sysIO™ buffer supports wide
range of interfaces:
— LVCMOS 3.3/2.5/1.8/1.5/1.2
— LVTTL
— LVDS, Bus-LVDS, MLVDS, LVPECL
— MIPI D-PHY Emulated
— Schmitt trigger inputs, up to 0.5 V
hysteresis
Ideal for 10 bridging applications
I/Os support hot socketing
On-chip differential termination
Programmable pull-up or pull-down mode

 Eight primary clocks
* Up to two edge clocks for high-speed 1/O inter-
faces (top and bottom sides only)
* Up to two analog PLLs per device with frac-
tional-n frequency synthesis
— Wide input frequency range
(7 MHz to 400 MHz)

B Non-volatile, Multi-time Programmable

* Instant-on

— Powers up in microseconds
Optional dual boot with external SPI memory
Single-chip, secure solution
Programmable through JTAG, SPI or I°C
MachXO3L includes multi-time programmable
NVCM
MachXO3LF infinitely reconfigurable Flash

— Supports background programming of non-

volatile memory

TransFR Reconfiguration
* In-field logic update while 10 holds the system
state

Enhanced System Level Support

» On-chip hardened functions: SPI, I2C, timer/
counter

* On-chip oscillator with 5.5% accuracy

¢ Unique TracelD for system tracking

¢ Single power supply with extended operating
range

e |EEE Standard 1149.1 boundary scan

* |EEE 1532 compliant in-system programming

Applications
e Consumer Electronics
e Compute and Storage
¢ Wireless Communications
¢ Industrial Control Systems
e Automotive System

Low Cost Migration Path
» Migration from the Flash based MachXO3LF to
the NVCM based MachXO3L
* Pin compatible and equivalent timing

© 2016 Lattice Semiconductor Corp. All Lattice trademarks, registered trademarks, patents, and disclaimers are as listed at www.latticesemi.com/legal. All other brand
or product names are trademarks or registered trademarks of their respective holders. The specifications and information herein are subject to change without notice.
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Table 1-1. MachXO3L/LF Family Selection Guide

MachXO3L-640/ | MachXO3L-1300/ | MachXO3L-2100/ | MachXO3L-4300/ | MachXO3L-6900/ | MachXO3L-9400/
Features MachXO3LF-640 | MachXO3LF-1300 | MachXO3LF-2100 | MachXO3LF-4300 | MachXO3LF-6900 | MachXO3LF-9400
LUTs 640 1300 2100 4300 6900 9400
Distributed RAM (kbits) 5 10 16 34 54 73
EBR SRAM (kbits) 64 64 74 92 240 432
Number of PLLs 1 1 1 2 2 2
Hardened I2C 2 2 2 2 2 2
Functions:
SPI 1 1 1 1 1 1
Timer/Counter 1 1 1 1 1 1
Oscillator 1 1 1 1 1 1
MIPI D-PHY Support Yes Yes Yes Yes Yes Yes
Nulti jime Programmable MachXO3L-640 | MachXO3L-1300 | MachXO3L-2100 | MachXO3L-4300 | MachXO3L-6900 | MachXO3L-9400
Programmable Flash MachXO3LF-640 | MachXO3LF-1300 | MachXO3LF-2100 | MachXO3LF-4300 | MachXO3LF-6900 | MachXO3LF-9400
Packages 10
36-ball WLCSP' o8
(2.5 mm x 2.5 mm, 0.4 mm)
49-ball WLCSP' 38
(3.2 mm x 3.2 mm, 0.4 mm)
81-ball WLCSP! 63
(3.8 mm x 3.8 mm, 0.4 mm)
121-ball csfBGA'
(6 mm x 6 mm, 0.5 mm) 100 100 | 100 | 100
256-ball csfBGA' ! ‘
(9 mm x 9 mm, 0.5 mm) 206 206 | 206 ‘ 206 206
324-ball csfBGA' ‘ ‘
(10 mm x 10 mm, 0.5 mm) — | 268 ‘ 281
256-ball caBGA? ‘ ‘ |
(14 mm x 14 mm, 0.8 mm) 206 206 | — ‘ 206 206
324-ball caBGA? ‘ ‘
(15 mm x 15 mm, 0.8 mm) 279 | 279 ‘ 279
400-ball caBGA? \ ‘ -]
(17 mm x 17 mm, 0.8 mm) SES - 335
484-ball caBGA?
(19 mm x 19 mm, 0.8 mm) 384

1. Package is only available for E=1.2 V devices.
2. Package is only available for C=2.5 V/3.3 V devices.

Introduction

MachXO3™ device family is an Ultra-Low Density family that supports the most advanced programmable bridging
and |0 expansion. It has the breakthrough 10 density and the lowest cost per 10. The device 10 features have the
integrated support for latest industry standard 10.

The MachXO3L/LF family of low power, instant-on, non-volatile PLDs has five devices with densities ranging from
640 to 9400 Look-Up Tables (LUTs). In addition to LUT-based, low-cost programmable logic these devices feature
Embedded Block RAM (EBR), Distributed RAM, Phase Locked Loops (PLLSs), pre-engineered source synchronous
I/O support, advanced configuration support including dual-boot capability and hardened versions of commonly
used functions such as SPI controller, I12C controller and timer/counter. MachXO3LF devices also support User
Flash Memory (UFM). These features allow these devices to be used in low cost, high volume consumer and sys-
tem applications.

The MachXO3L/LF devices are designed on a 65nm non-volatile low power process. The device architecture has
several features such as programmable low swing differential 1/Os and the ability to turn off 1/O banks, on-chip PLLs
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Figure 2-4. Slice Diagram
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For Slices 0 and 1, memory control signals are generated from Slice 2 as follows:

+ WCKis CLK

+ WRE is from LSR

« DI[3:2] for Slice 1 and DI[1:0] for Slice 0 data from Slice 2
« WAD [A:D] is a 4-bit address from slice 2 LUT input

Table 2-2. Slice Signal Descriptions

Function Type Signal Names Description
Input Data signal A0, BO, CO, DO |Inputs to LUT4
Input Data signal A1, B1, C1, D1 |Inputs to LUT4
Input Multi-purpose MO/MH1 Multi-purpose input
Input Control signal CE Clock enable
Input Control signal LSR Local set/reset
Input Control signal CLK System clock
Input Inter-PFU signal FCIN Fast carry in’
Output Data signals FO, F1 LUT4 output register bypass signals
Output Data signals Qo, Q1 Register outputs
Output Data signals OFX0 Output of a LUT5 MUX
Output Data signals OFX1 Output of a LUT6, LUT7, LUT82 MUX depending on the slice
Output Inter-PFU signal FCO Fast carry out

—_

2. Requires two PFUs.

. See Figure 2-3 for connection details.
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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
e Up/down counter with preload (sync)

* Ripple mode multiplier building block

e Multiplier support

e 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 MachXOB3L/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
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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
t ock parameter has been satisfied.

The MachXOS3L/LF 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 MachXO3L/LF 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 t ook parameter has been
satisfied. 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 TN1282, MachXO3 sysCLOCK PLL Design and
Usage Guide.

Figure 2-7. PLL Diagram
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Table 2-4 provides signal descriptions of the PLL block.
Table 2-4. PLL Signal Descriptions

Port Name /0 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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If an EBR is pre-loaded during configuration, the GSR input must be disabled or the release of the GSR during
device wake up must occur before the release of the device 1/0s becoming active.

These instructions apply to all EBR RAM, ROM and FIFO implementations. For the EBR FIFO mode, the GSR sig-
nal is always enabled and the WE and RE signals act like the clock enable signals in Figure 2-10. The reset timing
rules apply to the RPReset input versus the RE input and the RST input versus the WE and RE inputs. Both RST
and RPReset are always asynchronous EBR inputs. For more details refer to TN1290, Memory Usage Guide for
MachXO3 Devices.

Note that there are no reset restrictions if the EBR synchronous reset is used and the EBR GSR input is disabled.

Programmable I/O Cells (PIC)

The programmable logic associated with an I/O is called a PIO. The individual PIO are connected to their respec-
tive syslO buffers and pads. On the MachXO3L/LF devices, the PIO cells are assembled into groups of four PIO
cells called a Programmable 1/O Cell or PIC. The PICs are placed on all four sides of the device.

On all the MachXOSL/LF devices, two adjacent PIOs can be combined to provide a complementary output driver
pair.

All PIO pairs can implement differential receivers. Half of the PIO pairs on the top edge of these devices can be
configured as true LVDS transmit pairs. The PIO pairs on the bottom edge of these devices have on-chip differen-
tial termination and also provide PCI support.
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Configuration and Testing

This section describes the configuration and testing features of the MachXOS3L/LF family.

IEEE 1149.1-Compliant Boundary Scan Testability

All MachXO3L/LF devices have boundary scan cells that are accessed through an IEEE 1149.1 compliant test
access port (TAP). This allows functional testing of the circuit board, on which the device is mounted, through a
serial scan path that can access all critical logic nodes. Internal registers are linked internally, allowing test data to
be shifted in and loaded directly onto test nodes, or test data to be captured and shifted out for verification. The test
access port consists of dedicated I/Os: TDI, TDO, TCK and TMS. The test access port shares its power supply with
Vcelo Bank 0 and can operate with LVCMOS3.3, 2.5, 1.8, 1.5, and 1.2 standards.

For more details on boundary scan test, see AN8066, Boundary Scan Testability with Lattice syslO Capability and
TN1087, Minimizing System Interruption During Configuration Using TransFR Technology.

Device Configuration

All MachXO3L/LF devices contain two ports that can be used for device configuration. The Test Access Port (TAP),
which supports bit-wide configuration and the sysCONFIG port which supports serial configuration through I°C or
SPI. The TAP supports both the IEEE Standard 1149.1 Boundary Scan specification and the IEEE Standard 1532
In-System Configuration specification. There are various ways to configure a MachXOS3L/LF device:

1. Internal NVCM/Flash Download

2. JTAG

3. Standard Serial Peripheral Interface (Master SPI mode) — interface to boot PROM memory
4. System microprocessor to drive a serial slave SPI port (SSPI mode)

5. Standard I°C Interface to system microprocessor

Upon power-up, the configuration SRAM is ready to be configured using the selected sysCONFIG port. Once a
configuration port is selected, it will remain active throughout that configuration cycle. The IEEE 1149.1 port can be
activated any time after power-up by sending the appropriate command through the TAP port. Optionally the de-
vice can run a CRC check upon entering the user mode. This will ensure that the device was configured correctly.

The sysCONFIG port has 10 dual-function pins which can be used as general purpose I/Os if they are not required
for configuration. See TN1279, MachXO3 Programming and Configuration Usage Guide for more information
about using the dual-use pins as general purpose I/Os.

Lattice design software uses proprietary compression technology to compress bit-streams for use in MachXO3L/
LF devices. Use of this technology allows Lattice to provide a lower cost solution. In the unlikely event that this
technology is unable to compress bitstreams to fit into the amount of on-chip NVCM/Flash, there are a variety of
techniques that can be utilized to allow the bitstream to fit in the on-chip NVCM/Flash. For more details, refer to
TN1279, MachXO3 Programming and Configuration Usage Guide.

The Test Access Port (TAP) has five dual purpose pins (TDI, TDO, TMS, TCK and JTAGENB). These pins are dual
function pins - TDI, TDO, TMS and TCK can be used as general purpose /O if desired. For more details, refer to
TN1279, MachXO3 Programming and Configuration Usage Guide.

TransFR (Transparent Field Reconfiguration)

TransFR is a unique Lattice technology that allows users to update their logic in the field without interrupting sys-
tem operation using a simple push-button solution. For more details refer to TN1087, Minimizing System Interrup-
tion During Configuration Using TransFR Technology for details.
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syslO Recommended Operating Conditions

Veeio (V) Vger (V)

Standard Min. Typ. Max. Min. Typ. Max.
LVCMOS 3.3 3.135 3.3 3.465 — — —
LVCMOS 2.5 2.375 25 2.625 — — —
LVCMOS 1.8 1.71 1.8 1.89 — — —
LVCMOS 1.5 1.425 15 1.575 — — —
LVCMOS 1.2 1.14 1.2 1.26 — — —
LVTTL 3.135 3.3 3.465 — — —
LvDS25"2 2.375 25 2.625 — — —
LVDS33"2 3.135 3.3 3.465 — — —
LVPECL' 3.135 3.3 3.465 — — —
BLVDS' 2.375 25 2.625 — — —
MIPI® 2.375 25 2.625 — — —
MIPI_LP? 1.14 1.2 1.26 — — —
LVCMOS25R33 3.135 3.3 3.6 1.1 1.25 1.4
LVCMOS18R33 3.135 3.3 3.6 0.75 0.9 1.05
LVCMOS18R25 2.375 25 2.625 0.75 0.9 1.05
LVCMOS15R33 3.135 3.3 3.6 0.6 0.75 0.9
LVCMOS15R25 2.375 25 2.625 0.6 0.75 0.9
LVCMOS12R33* 3.135 3.3 3.6 0.45 0.6 0.75
LVCMOS12R25* 2.375 25 2.625 0.45 0.6 0.75
LVCMOS10R33* 3.135 3.3 3.6 0.35 0.5 0.65
LVCMOS10R25* 2.375 25 2.625 0.35 0.5 0.65

1. Inputs on-chip. Outputs are implemented with the addition of external resistors.
. For the dedicated LVDS buffers.

. Requires the addition of external resistors.

. Supported only for inputs and BIDIs for -6 speed grade devices.

A WN
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syslO Differential Electrical Characteristics
The LVDS differential output buffers are available on the top side of the MachXO3L/LF PLD family.

LVDS

Over Recommended Operating Conditions

Parameter
Symbol Parameter Description Test Conditions Min. Typ. Max. Units
Input Voltage Vecio=33V 0 — 2.605 \"
Vinp Vinm Vecio=25V 0 2.05 v
CCIO = &- — :
V1D Differential Input Threshold +100 — mV
Veeio=33V 0.05 — 2.6 \%
Vem Input Common Mode Voltage
Vecio=25V 0.05 — 2.0 \%
N Input current Power on — — +10 HA
VoH Output high voltage for Vop or Vom Rt =100 Ohm — 1.375 — Vv
VoL Output low voltage for Vop or Vo Rt =100 Ohm 0.90 1.025 — \
Vob Output voltage differential (Vop - Vowm), Bt =100 Ohm 250 350 450 mV
AVop Change in Vop between high and low — — 50 mV
Vos Output voltage offset (Vop - Vom)/2, Rt = 100 Ohm 1.125 1.20 1.395 \%
AVog Change in Vgg between H and L — — 50 mV
losp Output short circuit current Vop = 0 V driver outputs shorted — — 24 mA
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MachXO3L/LF External Switching Characteristics — C/E Devices' %3 %5610

Over Recommended Operating Conditions

-6 -5
Parameter Description Device Min. | Max. | Min. | Max. | Units
Clocks
Primary Clocks
fwax_pri’  |Frequency for Primary Clock Tree All MachXO3L/LF devices| — 388 — 323 | MHz
tw PRI Clock Pulse Width for Primary Clock All MachXOB3L/LF devices| 0.5 — 0.6 — ns
MachXO3L/LF-1300 — 867 — 897 ps
MachXO3L/LF-2100 — 867 — 897 ps
tskew _pri | Primary Clock Skew Within a Device MachXO3L/LF-4300 — 865 — 892 ps
MachXO3L/LF-6900 — 902 — 942 ps
MachXO3L/LF-9400 — 908 — 950 ps
Edge Clock
fwax_EpGe’ |Frequency for Edge Clock MachXO3L/LF | — | 400 | — [ 333 | MHz
Pin-LUT-Pin Propagation Delay
thp Dest case propagation delay through one | o) MachXOSLLF devices| — | 672 | — | 696 | ns
General I/0 Pin Parameters (Using Primary Clock without PLL)
MachXO3L/LF-1300 — 7.46 — 7.66 ns
MachXO3L/LF-2100 — 7.46 — 7.66 ns
tco Clock to Output - PIO Output Register MachXO3L/LF-4300 — 7.51 — 7.71 ns
MachXO3L/LF-6900 — 7.54 — 7.75 ns
MachXO3L/LF-9400 — 7.53 — 7.83 ns
MachXOS3L/LF-1300 -020| — |-020| — ns
MachXO3L/LF-2100 -020| — |-020| — ns
tsu Clock to Data Setup - PIO Input Register MachXO3L/LF-4300 -023| — |-023| — ns
MachXOS3L/LF-6900 -023| — |-023| — ns
MachXO3L/LF-9400 -0.24 — -0.24 — ns
MachXO3L/LF-1300 1.89 — 2.13 — ns
MachXO3L/LF-2100 1.89 — 2.13 — ns
tH Clock to Data Hold - PIO Input Register MachXO3L/LF-4300 1.94 — 2.18 — ns
MachXO3L/LF-6900 1.98 — 2.23 — ns
MachXOS3L/LF-9400 1.99 — 2.24 — ns
MachXO3L/LF-1300 1.61 — 1.76 — ns
) MachXO3L/LF-2100 1.61 — 1.76 — ns
toupeL ookt aﬂi‘gfgg{;}; PIO Input Register - -hXO3L/LF-4300 166 | — | 181 | — | ns
MachXO3L/LF-6900 1.53 — 1.67 — ns
MachXO3L/LF-9400 1.65 — 1.80 — ns
MachXOS3L/LF-1300 -023| — |-023| — ns
_ ~ |MachXO3L/LF-2100 -023| — |-023| — ns
4 pEL ﬁ'gﬁfé‘;gaéaegi'd - PIO Input Register with 2 X O3L/LF-4300 025 — |025| — | ns
MachXOS3L/LF-6900 -021| — |-021| — ns
MachXO3L/LF-9400 -0.24 — -0.24 — ns
fmax_ 10 Clock Frequency of /0 and PFU Register  |All MachXO3L/LF devices| — 388 — 323 | MHz
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Parameter Description Device Min. ‘ Max. | Min. ‘ Max. | Units

-6 -5

Generic DDRX4 Outputs with Clock and Data Centered at Pin Using PCLK Pin for Clock Input —
GDDRX4_TX.ECLK.Centered®®

tove Output Data Valid Before CLK Output 0455 | — |0570 | — ns
tova Output Data Valid After CLK Output 0455 | — |0570 | — ns
foaTA DDRX4 Serial Output Data Speed MaCh;(OSL(LF devices, — 800 — 630 | Mbps
top side only

foomxt | (minimum imied by PLL) — |40 | — |35 | e
fsoLk SCLK Frequency — 100 — 79 MHz
7:1 LVDS Outputs — GDDR71_TX.ECLK.7:1%?

tois Output Data Invalid Before CLK Output — |0160| — |0.180| ns
tpia Output Data Invalid After CLK Output — |0160| — |0.180 | ns
foaTA DDR?71 Serial Output Data Speed MachXOB3L/LF devices, — 756 — 630 | Mbps
T— DDR71 ECLK Frequency top side only — | 378 | — | 315 | MHz
foLkoUT 7:1 Output Clock Frequency (SCLK) (mini- . 108 . 20 MHz

mum limited by PLL)

MIPI D-PHY Outputs with Clock and Data Centered at Pin Using PCLK Pin for Clock Input
GDDRX4_TX.ECLK.Centered'® " '2

tovs Output Data Valid Before CLK Output 0200 — |[0.200| — Ul
tova Output Data Valid After CLK Output 0200 — |0.200| — ul
foata™ MIPI D-PHY Output Data Speed All MachXO3L/LF — 900 — 900 | Mbps

fDDRX414 —_— 450 —_— 450 MHz

MIPI D-PHY ECLK Frequency (minimum | devices, top side only
limited by PLL)

fsc™ SCLK Frequency — | 1125 | — |[1125| MHz

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.

General I/0 timing numbers based on LVCMOS 2.5, 8 mA, Opf load, fast slew rate.

Generic DDR timing numbers based on LVDS /O (for input, output, and clock ports).

7:1 LVDS (GDDR71) uses the LVDS 1I/O standard (for input, output, and clock ports).

For Generic DDRX1 mode tgy = tyo = (tpye - tpya - 0.03 ns)/2.

The tgy_peL and ty_pg values use the SCLK_ZERHOLD default step size. Each step is 105 ps (-6), 113 ps (-5), 120 ps (-4).

This number for general purpose usage. Duty cycle tolerance is +/-10%.

Duty cycle is +/— 5% for system usage.

Performance is calculated with 0.225 UI.

. Performance is calculated with 0.20 UI.

. Performance for Industrial devices are only supported with VCC between 1.16 V to 1.24 V.

. Performance for Industrial devices and —5 devices are not modeled in the Diamond design tool.

. The above timing numbers are generated using the Diamond design tool. Exact performance may vary with the device selected.
. Above 800 Mbps is only supported with WLCSP and csfBGA packages

. Between 800 Mbps to 900 Mbps:

a. VIDTH exceeds the MIPI D-PHY Input DC Conditions Table 3-4 and can be calculated with the equation tSU or tH = -0.0005*VIDTH +
0.3284
b. Example calculations
i. tSU and tHO = 0.28 with VIDTH = 100 mV
ii. tSU and tHO = 0.25 with VIDTH = 170 mV
iii. tSU and tHO = 0.20 with VIDTH = 270 mV
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sysCLOCK PLL Timing
Over Recommended Operating Conditions
Parameter Descriptions Conditions Min. Max. Units
fin Input Clock Frequency (CLKI, CLKFB) 7 400 MHz
fout 8E:€gtsg)lock Frequency (CLKOP, CLKOS, 15625 | 400 MHz
foura 8E:(pcl;ts;;equency (CLKOS3 cascaded from 0.0122 | 400 MHz
fvco PLL VCO Frequency 200 800 MHz
fPED Phase Detector Input Frequency 7 400 MHz
AC Characteristics
tor Output Clock Duty Cycle Without duty trim selected® 45 55 %
tor TRIM Edge Duty Trim Accuracy 75 75 %
tpy* Output Phase Accuracy —6 6 %
Output Clock Period Jitter four > 100 MHz — 150 bs b
fouT < 100 MHz — 0.007 UIPP
Output Clock Cycle-to-cycle Jitter four > 100 MHz — 180 PS PP
fouT < 100 MHz — 0.009 uipPpP
topyrt"® Output Clock Phase Jitter frp > 100 MHz — 160 PS PP
fprp < 100 MHz — 0.011 uiPP
Output Clock Period Jitter (Fractional-ny | /our > 100 MHz — | 230 bSpp
fouT < 100 MHz — 0.12 uipPpP
Output Clock Cycle-to-cycle Jitter four > 100 MHz — 230 ps p-p
(Fractional-N) fout < 100 MHz — 0.12 uIPP
tspo Static Phase Offset Divider ratio = integer -120 120 ps
tw Output Clock Pulse Width At 90% or 10%° 0.9 — ns
tLock>? PLL Lock-in Time — 15 ms
tunLocK PLL Unlock Time — 50 ns
tipuiT® Input Clock Period Jitter fprp = 20 MHz — 1,000 PS PP
ferp < 20 MHz — 0.02 uiPP
th Input Clock High Time 90% to 90% 0.5 — ns
to Input Clock Low Time 10% to 10% 0.5 — ns
tsTABLE® STANDBY High to PLL Stable — 15 ms
trsT RST/RESETM Pulse Width 1 — ns
trRsTREC RST Recovery Time 1 — ns
trsT DIV RESETC/D Pulse Width 10 — ns
trstRec piv  |RESETC/D Recovery Time 1 — ns
tROTATE-SETUP PHASESTEP Setup Time 10 — ns
tROTATE_ WD PHASESTEP Pulse Width 4 — VCO Cycles

1. Period jitter sample is taken over 10,000 samples of the primary PLL output with a clean reference clock. Cycle-to-cycle jitter is taken over 1000 cycles. Phase

jitter is taken over 2000 cycles. All values per JESD65B.

2. Output clock is valid after t, ook for PLL reset and dynamic delay adjustment.

3. Using LVDS output buffers.

4. CLKOS as compared to CLKOP output for one phase step at the maximum VCO frequency. See TN1282, MachXO3 sysCLOCK PLL Design and Usage

Guide for more details.

5. At minimum fpep, As the fpep increases the time will decrease to approximately 60% the value listed.

6. Maximum allowed jitter on an input clock. PLL unlock may occur if the input jitter exceeds this specification. Jitter on the input clock may be transferred to the

output clocks, resulting in jitter measurements outside the output specifications listed in this table.

7. Edge Duty Trim Accuracy is a percentage of the setting value. Settings available are 70 ps, 140 ps, and 280 ps in addition to the default value of none.
8. Jitter values measured with the internal oscillator operating. The jitter values will increase with loading of the PLD fabric and in the presence of SSO noise.
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JTAG Port Timing Specifications

Symbol Parameter Min. Max. Units
fMAX TCK clock frequency — 25 MHz
t8TCPH TCK [BSCAN] clock pulse width high 20 — ns
tgTepL TCK [BSCAN] clock pulse width low 20 — ns
teTs TCK [BSCAN] setup time 10 — ns
t8TH TCK [BSCAN] hold time 8 — ns
tsTco TAP controller falling edge of clock to valid output — 10 ns
tsTcopis TAP controller falling edge of clock to valid disable — 10 ns
tBTCOEN TAP controller falling edge of clock to valid enable — 10 ns
tsTCRS BSCAN test capture register setup time 8 — ns
tsTCRH BSCAN test capture register hold time 20 — ns
tsutco BSCAN test update register, falling edge of clock to valid output — 25 ns
tsTUODIS 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

Figure 3-8. JTAG Port Timing Waveforms
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Ordering Information

May 2016 Advance Data Sheet DS1047

MachXO3 Part Number Description
LCMXO3X — XXXXX — XXXXXXX XX

Device Family Q L Shipping Method
Low Density Blank = Trays
MachXO3 FPGA TR = Tape and Reel

TR50 = WLCSP Package, 50 parts per reel

Configuration Memory
TR1K = WLCSP Package, 1,000 parts per reel

L =NVCM
Ll.: = Flash. L Grade

Logic Capacity C = Commercial
640 = 640 LUTs | = Industrial

1300 = 1280 LUTs
2100 =2112 LUTs
4300 = 4320 LUTs
6900 = 6864 LUTs
9400 = 9400 LUTs

Package
UWG36 = 36-Ball Halogen-Free WLCSP (0.4 mm Pitch)
UWGA49 = 49-Ball Halogen-Free WLCSP (0.4 mm Pitch)
UWG81 = 81-Ball Halogen-Free WLCSP (0.4 mm Pitch)
MG121 = 121-Ball Halogen-Free csfBGA (0.5 mm Pitch

( )

S”g":";‘?\'/ta/%es v MG256 = 256-Ball Halogen-Free csfBGA (0.5 mm Pitch)
E -1 '2 v ' MG324 = 324-Ball Halogen-Free csfBGA (0.5 mm Pitch)

’ BG256 = 256-Ball Halogen-Free caBGA (0.8 mm Pitch)

Speed BG324 = 324-Ball Halogen-Free caBGA (0.8 mm Pitch)
5 = Slowest BG400 = 400-Ball Halogen-Free caBGA (0.8 mm Pitch)

6 = Fastest BG484 = 484-Ball Halogen-Free caBGA (0.8 mm Pitch)

Ordering Information

MachXO3L/LF devices have top-side markings as shown in the examples below, on the 256-Ball caBGA package
with MachXO3-6900 device in Commercial Temperature in Speed Grade 5. Notice that for the MachXO3LF device,
LMXO3LF is used instead of LCMXO3LF as in the Part Number.

LATTICE LATTICE
LCMXO3L-6900C LMXO3LF-6900C
5BG256C 5BG256C
Datecode Datecode

Note: LCMXO3LF is marked
with LMXO3LF

Note: Markings are abbreviated for small packages.

© 2016 Lattice Semiconductor Corp. All Lattice trademarks, registered trademarks, patents, and disclaimers are as listed at www.latticesemi.com/legal. All other brand
or product names are trademarks or registered trademarks of their respective holders. The specifications and information herein are subject to change without notice.
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Part Number LUTs | Supply Voltage | Speed Package Leads Temp.
LCMXO3L-2100E-6MG324I 2100 1.2V 6 Halogen-Free csfBGA 324 IND
LCMXO3L-2100C-5BG256C 2100 25V/33V 5 Halogen-Free caBGA 256 COM
LCMXO3L-2100C-6BG256C 2100 25V /33V 6 Halogen-Free caBGA 256 COM
LCMXO3L-2100C-5BG256I 2100 25V/33V 5 Halogen-Free caBGA 256 IND
LCMXO3L-2100C-6BG256I 2100 25V/33V 6 Halogen-Free caBGA 256 IND
LCMXO3L-2100C-5BG324C 2100 25V/33V 5 Halogen-Free caBGA 324 COM
LCMXO3L-2100C-6BG324C 2100 25V/33V 6 Halogen-Free caBGA 324 COM
LCMXO3L-2100C-5BG324I 2100 25V/33V 5 Halogen-Free caBGA 324 IND
LCMXO3L-2100C-6BG324I 2100 25V/33V 6 Halogen-Free caBGA 324 IND

Part Number LUTs | Supply Voltage | Speed Package Leads Temp.
LCMXO3L-4300E-5UWG81CTR 4300 1.2V 5 Halogen-Free WLCSP 81 COM
LCMXO3L-4300E-5UWG81CTR50 4300 1.2V 5 Halogen-Free WLCSP 81 COM
LCMXO3L-4300E-5UWG81CTR1K 4300 1.2V 5 Halogen-Free WLCSP 81 COM
LCMXO3L-4300E-5UWG81ITR 4300 1.2V 5 Halogen-Free WLCSP 81 IND
LCMXO3L-4300E-5UWG81ITR50 4300 1.2V 5 Halogen-Free WLCSP 81 IND
LCMXO3L-4300E-5UWG81ITR1K 4300 1.2V 5 Halogen-Free WLCSP 81 IND
LCMXO3L-4300E-5MG121C 4300 1.2V 5 Halogen-Free csfBGA 121 COM
LCMXO3L-4300E-6MG121C 4300 1.2V 6 Halogen-Free csfBGA 121 COM
LCMXO3L-4300E-5MG121] 4300 1.2V 5 Halogen-Free csfBGA 121 IND
LCMXO3L-4300E-6MG121] 4300 1.2V 6 Halogen-Free csfBGA 121 IND
LCMXO3L-4300E-5MG256C 4300 1.2V 5 Halogen-Free csfBGA 256 COM
LCMXO3L-4300E-6MG256C 4300 1.2V 6 Halogen-Free csfBGA 256 COM
LCMXO3L-4300E-5MG256I 4300 1.2V 5 Halogen-Free csfBGA 256 IND
LCMXO3L-4300E-6MG256I 4300 1.2V 6 Halogen-Free csfBGA 256 IND
LCMXO3L-4300E-5MG324C 4300 1.2V 5 Halogen-Free csfBGA 324 COM
LCMXO3L-4300E-6MG324C 4300 1.2V 6 Halogen-Free csfBGA 324 COM
LCMXO3L-4300E-5MG324| 4300 1.2V 5 Halogen-Free csfBGA 324 IND
LCMXO3L-4300E-6MG324I 4300 1.2V 6 Halogen-Free csfBGA 324 IND
LCMXO3L-4300C-5BG256C 4300 25V/33V 5 Halogen-Free caBGA 256 COM
LCMXO3L-4300C-6BG256C 4300 25V/33V 6 Halogen-Free caBGA 256 COM
LCMXO3L-4300C-5BG256I 4300 25V/33V 5 Halogen-Free caBGA 256 IND
LCMXO3L-4300C-6BG256I 4300 25V/33V 6 Halogen-Free caBGA 256 IND
LCMXO3L-4300C-5BG324C 4300 25V/33V 5 Halogen-Free caBGA 324 COM
LCMXO3L-4300C-6BG324C 4300 25V/33V 6 Halogen-Free caBGA 324 COM
LCMXO3L-4300C-5BG3241 4300 25V/33V 5 Halogen-Free caBGA 324 IND
LCMXO3L-4300C-6BG324I 4300 25V/33V 6 Halogen-Free caBGA 324 IND
LCMXO3L-4300C-5BG400C 4300 25V /33V 5 Halogen-Free caBGA 400 COM
LCMXO3L-4300C-6BG400C 4300 25V/33V 6 Halogen-Free caBGA 400 COM
LCMXO3L-4300C-5BG400I 4300 25V/33V 5 Halogen-Free caBGA 400 IND
LCMXO3L-4300C-6BG400I 4300 25V/33V 6 Halogen-Free caBGA 400 IND
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Part Number LUTs | Supply Voltage | Speed Package Leads Temp.
LCMXO3L-6900E-5MG256C 6900 1.2V 5 Halogen-Free csfBGA 256 COM
LCMXO3L-6900E-6MG256C 6900 1.2V 6 Halogen-Free csfBGA 256 COM
LCMXO3L-6900E-5MG256I 6900 1.2V 5 Halogen-Free csfBGA 256 IND
LCMXO3L-6900E-6MG256I 6900 1.2V 6 Halogen-Free csfBGA 256 IND
LCMXO3L-6900E-5MG324C 6900 1.2V 5 Halogen-Free csfBGA 324 COM
LCMXO3L-6900E-6MG324C 6900 1.2V 6 Halogen-Free csfBGA 324 COM
LCMXO3L-6900E-5MG324I 6900 1.2V 5 Halogen-Free csfBGA 324 IND
LCMXO3L-6900E-6MG324| 6900 1.2V 6 Halogen-Free csfBGA 324 IND
LCMXO3L-6900C-5BG256C 6900 25V/33V 5 Halogen-Free caBGA 256 COM
LCMXO3L-6900C-6BG256C 6900 25V/33V 6 Halogen-Free caBGA 256 COM
LCMXO3L-6900C-5BG256| 6900 25V/33V 5 Halogen-Free caBGA 256 IND
LCMXO3L-6900C-6BG256I 6900 25V/33V 6 Halogen-Free caBGA 256 IND
LCMXO3L-6900C-5BG324C 6900 25V/33V 5 Halogen-Free caBGA 324 COM
LCMXO3L-6900C-6BG324C 6900 25V/33V 6 Halogen-Free caBGA 324 COM
LCMXO3L-6900C-5BG324I 6900 25V/33V 5 Halogen-Free caBGA 324 IND
LCMXO3L-6900C-6BG324I 6900 25V/33V 6 Halogen-Free caBGA 324 IND
LCMXO3L-6900C-5BG400C 6900 25V/33V 5 Halogen-Free caBGA 400 COM
LCMXO3L-6900C-6BG400C 6900 25V/33V 6 Halogen-Free caBGA 400 COM
LCMXO3L-6900C-5BG400lI 6900 25V/33V 5 Halogen-Free caBGA 400 IND
LCMXO3L-6900C-6BG400lI 6900 25V/33V 6 Halogen-Free caBGA 400 IND

Part Number LUTs | Supply Voltage | Speed Package Leads Temp.
LCMXO3L-9400E-5MG256C 9400 1.2V 5 Halogen-Free csfBGA 256 COM
LCMXO3L-9400E-6MG256C 9400 1.2V 6 Halogen-Free csfBGA 256 COM
LCMXO3L-9400E-5MG256I 9400 1.2V 5 Halogen-Free csfBGA 256 IND
LCMXO3L-9400E-6MG256I 9400 1.2V 6 Halogen-Free csfBGA 256 IND
LCMXO3L-9400C-5BG256C 9400 25V/33V 5 Halogen-Free caBGA 256 COM
LCMXO3L-9400C-6BG256C 9400 25V/3.3V 6 Halogen-Free caBGA 256 COM
LCMXO3L-9400C-5BG2561 9400 25V/33V 5 Halogen-Free caBGA 256 IND
LCMXO3L-9400C-6BG2561 9400 25V/33V 6 Halogen-Free caBGA 256 IND
LCMXO3L-9400C-5BG400C 9400 25V/3.3V 5 Halogen-Free caBGA 400 COM
LCMXO3L-9400C-6BG400C 9400 25V/3.3V 6 Halogen-Free caBGA 400 COM
LCMXO3L-9400C-5BG400I 9400 25V/33V 5 Halogen-Free caBGA 400 IND
LCMXO3L-9400C-6BG400I 9400 25V/3.3V 6 Halogen-Free caBGA 400 IND
LCMXO3L-9400C-5BG484C 9400 25V/3.3V 5 Halogen-Free caBGA 484 COM
LCMXO3L-9400C-6BG484C 9400 25V/3.3V 6 Halogen-Free caBGA 484 COM
LCMXO3L-9400C-5BG484| 9400 25V/33V 5 Halogen-Free caBGA 484 IND
LCMXO3L-9400C-6BG484I 9400 25V/3.3V 6 Halogen-Free caBGA 484 IND
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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 1.2V 5 Halogen-Free csfBGA 121 COM
LCMXO3LF-640E-6MG121C 640 1.2V 6 Halogen-Free csfBGA 121 COM
LCMXO3LF-640E-5MG1211 640 1.2V 5 Halogen-Free csfBGA 121 IND
LCMXO3LF-640E-6MG1211 640 1.2V 6 Halogen-Free csfBGA 121 IND

Part Number LUTs | Supply Voltage | Speed Package Leads Temp.
LCMXO3LF-1300E-5UWG36CTR 1300 1.2V 5 Halogen-Free WLCSP 36 COM
LCMXO3LF-1300E-5UWG36CTR50 1300 1.2V 5 Halogen-Free WLCSP 36 COM
LCMXO3LF-1300E-5UWG36CTR1K 1300 1.2V 5 Halogen-Free WLCSP 36 COM
LCMXO3LF-1300E-5UWG36ITR 1300 1.2V 5 Halogen-Free WLCSP 36 IND
LCMXO3LF-1300E-5UWG36ITR50 1300 1.2V 5 Halogen-Free WLCSP 36 IND
LCMXO3LF-1300E-5UWG36ITR1K 1300 1.2V 5 Halogen-Free WLCSP 36 IND
LCMXO3LF-1300E-5MG121C 1300 1.2V 5 Halogen-Free csfBGA 121 COM
LCMXO3LF-1300E-6MG121C 1300 12V 6 Halogen-Free csfBGA 121 cOoM
LCMXO3LF-1300E-5MG 1211 1300 1.2V 5 Halogen-Free csfBGA 121 IND
LCMXO3LF-1300E-6MG 121 1300 1.2V 6 Halogen-Free csfBGA 121 IND
LCMXO3LF-1300E-5MG256C 1300 1.2V 5 Halogen-Free csfBGA 256 CcOoM
LCMXO3LF-1300E-6MG256C 1300 1.2V 6 Halogen-Free csfBGA 256 COM
LCMXO3LF-1300E-5MG2561 1300 1.2V 5 Halogen-Free csfBGA 256 IND
LCMXO3LF-1300E-6MG2561 1300 1.2V 6 Halogen-Free csfBGA 256 IND
LCMXO3LF-1300C-5BG256C 1300 25V/33V 5 Halogen-Free caBGA 256 COM
LCMXO3LF-1300C-6BG256C 1300 25V/33V 6 Halogen-Free caBGA 256 COM
LCMXO3LF-1300C-5BG256I 1300 25V/33V 5 Halogen-Free caBGA 256 IND
LCMXO3LF-1300C-6BG256| 1300 25V/33V 6 Halogen-Free caBGA 256 IND

Part Number LUTs | Supply Voltage | Speed Package Leads Temp.
LCMXO3LF-2100E-5UWG49CTR 2100 1.2V 5 Halogen-Free WLCSP 49 COM
LCMXO3LF-2100E-5UWG49CTR50 2100 1.2V 5 Halogen-Free WLCSP 49 COM
LCMXO3LF-2100E-5UWG49CTR1K 2100 1.2V 5 Halogen-Free WLCSP 49 COM
LCMXO3LF-2100E-5UWG49ITR 2100 1.2V 5 Halogen-Free WLCSP 49 IND
LCMXO3LF-2100E-5UWG49ITR50 2100 1.2V 5 Halogen-Free WLCSP 49 IND
LCMXO3LF-2100E-5UWG49ITR1K 2100 1.2V 5 Halogen-Free WLCSP 49 IND
LCMXO3LF-2100E-5MG121C 2100 12V 5 Halogen-Free csfBGA 121 CcOoM
LCMXO3LF-2100E-6MG121C 2100 1.2V 6 Halogen-Free csfBGA 121 COM
LCMXO3LF-2100E-5MG 1211 2100 1.2V 5 Halogen-Free csfBGA 121 IND
LCMXO3LF-2100E-6MG 1211 2100 1.2V 6 Halogen-Free csfBGA 121 IND
LCMXO3LF-2100E-5MG256C 2100 1.2V 5 Halogen-Free csfBGA 256 COoM
LCMXO3LF-2100E-6MG256C 2100 1.2V 6 Halogen-Free csfBGA 256 COM
LCMXO3LF-2100E-5MG2561 2100 1.2V 5 Halogen-Free csfBGA 256 IND
LCMXO3LF-2100E-6MG256I 2100 1.2V 6 Halogen-Free csfBGA 256 IND
LCMXO3LF-2100E-5MG324C 2100 1.2V 5 Halogen-Free csfBGA 324 COM
LCMXO3LF-2100E-6MG324C 2100 12V 6 Halogen-Free csfBGA 324 COM
LCMXO3LF-2100E-5MG3241 2100 1.2V 5 Halogen-Free csfBGA 324 IND
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For Further Information

A variety of technical notes for the MachXO3 family are available on the Lattice web site.

* TN1282, MachXO3 sysCLOCK PLL Design and Usage Guide

* TN1281, Implementing High-Speed Interfaces with MachXO3 Devices

e TN1280, MachXO3 syslO Usage Guide

* TN1279, MachXO3 Programming and Configuration Usage Guide

* TN1074, PCB Layout Recommendations for BGA Packages

* TN1087, Minimizing System Interruption During Configuration Using TransFR Technology
* ANB8066, Boundary Scan Testability with Lattice syslO Capability

¢ MachXO3 Device Pinout Files

* Thermal Management document

* Lattice design tools

© 2016 Lattice Semiconductor Corp. All Lattice trademarks, registered trademarks, patents, and disclaimers are as listed at www.latticesemi.com/legal. All other brand
or product names are trademarks or registered trademarks of their respective holders. The specifications and information herein are subject to change without notice.
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MachXO3 Family Data Sheet
Revision History

February 2017 Advance Data Sheet DS1047
Date Version Section Change Summary
February 2017 1.8 Architecture Updated Supported Standards section. Corrected “MDVS” to “MLDVS” in
Table 2-11, Supported Input Standards.
DC and Switching |Updated ESD Performance section. Added reference to the MachX0O2
Characteristics Product Family Qualification Summary document.
Updated Static Supply Current — C/E Devices section.
Added footnote 7.
Updated MachXO3L/LF External Switching Characteristics — C/E
Devices section.
— Populated values for MachXOS3L/LF-9400.
— Under 7:1 LVDS Outputs — GDDR71_TX.ECLK.7:1, corrected “tpyg”
to “tp)g” and “tpya” to “tpja” and revised their descriptions.
— Added Figure 3-6, Receiver GDDR71_RX Waveforms and Figure 3-7,
Transmitter GDDR71_TX Waveforms.
Pinout Information |Updated the Pin Information Summary section. Added MachXO3L/LF-
9600C packages.
May 2016 1.7 DC and Switching |Updated Absolute Maximum Ratings section. Modified I/O Tri-state Volt-

Characteristics

age Applied and Dedicated Input Voltage Applied footnotes.

Updated syslO Recommended Operating Conditions section.
— Added standards.

— Added VREF (V)

— Added footnote 4.

Updated syslO Single-Ended DC Electrical Characteristics section.
Added /O standards.

Ordering Information

Updated MachXO3L Ultra Low Power Commercial and Industrial Grade
Devices, Halogen Free (RoHS) Packaging section. Added LCMXO3L-
9400C part numbers.

Updated MachXOS3LF Ultra Low Power Commercial and Industrial Grade
Devices, Halogen Free (RoHS) Packaging section. Added LCMXO3L-
9400C part numbers.

© 2017 Lattice Semiconductor Corp. All Lattice trademarks, registered trademarks, patents, and disclaimers are as listed at www.latticesemi.com/legal. All other brand
or product names are trademarks or registered trademarks of their respective holders. The specifications and information herein are subject to change without notice.
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Date

Version

Section

Change Summary

June 2014

1.0

Product name/trademark adjustment.

Introduction

Updated Features section.

Updated Table 1-1, MachXO3L Family Selection Guide. Changed fcCSP
packages to csfBGA. Adjusted 121-ball csfBGA arrow.

Introduction section general update.

Architecture

General update.

DC and Switching
Characteristics

Updated syslO Recommended Operating Conditions section. Removed
VRer (V) column. Added standards.

Updated Maximum syslO Buffer Performance section. Added MIPI I/O
standard.

Updated MIPI D-PHY Emulation section. Changed Low Speed to Low
Power. Updated Table 3-4, MIPI DC Conditions.

Updated Table 3-5, MIPI D-PHY Output DC Conditions.

Updated Maximum syslO Buffer Performance section.

Updated MachXO3L External Switching Characteristics — C/E Device
section.

May 2014

00.3

Introduction

Updated Features section.

Updated Table 1-1, MachXO3L Family Selection Guide. Moved 121-ball
fcCSP arrow.

General update of Introduction section.

Architecture

General update.

Pinout Information

Updated Pin Information Summary section. Updated or added data on
WLCSP49, WLCSP81, CABGA324, and CABGA400 for specific devices.

Ordering Information

Updated MachXO3L Part Number Description section. Updated or
added data on WLCSP49, WLCSP81, CABGA324, and CABGA400 for
specific devices.

Updated Ultra Low Power Commercial and Industrial Grade Devices,
Halogen Free (RoHS) Packaging section. Added part numbers.

February 2014

00.2

DC and Switching
Characteristics

Updated MachXO3L External Switching Characteristics — C/E Devices
table. Removed LPDDR and DDR2 parameters.

00.1

Initial release.
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