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Figure 2-6. Secondary High Fanout Nets for MachXO2 Devices
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sysCLOCK Phase Locked Loops (PLLs)

The sysCLOCK PLLs provide the ability to synthesize clock frequencies. The MachX02-640U, MachX02-1200/U
and larger devices have one or more sysCLOCK PLL. CLKI is the reference frequency input to the PLL and its
source can come from an external I/O pin or from internal routing. CLKFB is the feedback signal to the PLL which
can come from internal routing or an external 1/0 pin. The feedback divider is used to multiply the reference fre-
quency and thus synthesize a higher frequency clock output.

The MachX0O2 sysCLOCK PLLs support high resolution (16-bit) fractional-N synthesis. Fractional-N frequency syn-
thesis allows the user to generate an output clock which is a non-integer multiple of the input frequency. For more
information about using the PLL with Fractional-N synthesis, please see TN1199, MachX0O2 sysCLOCK PLL
Design and Usage Guide.

Each output has its own output divider, thus allowing the PLL to generate different frequencies for each output. The
output dividers can have a value from 1 to 128. The output dividers may also be cascaded together to generate low
frequency clocks. The CLKOP, CLKOS, CLKOS2, and CLKOSS outputs can all be used to drive the MachXO2 clock
distribution network directly or general purpose routing resources can be used.

The LOCK signal is asserted when the PLL determines it has achieved lock and de-asserted if a loss of lock is
detected. A block diagram of the PLL is shown in Figure 2-7.

The setup and hold times of the device can be improved by programming a phase shift into the CLKOS, CLKOS2,
and CLKOS3 output clocks which will advance or delay the output clock with reference to the CLKOP output clock.
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Figure 2-9. Memory Core Reset
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For further information on the sysMEM EBR block, please refer to TN1201, Memory Usage Guide for MachXO2
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
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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/fyax (EBR clock). The reset
release must adhere to the EBR synchronous reset setup time before the next active read or write clock edge.

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 I/Os 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 TN1201, Memory Usage Guide for
MachXO2 Devices.

Note that there are no reset restrictions if the EBR synchronous reset is used and the EBR GSR input is disabled.
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Programmable 1/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 MachXO2 devices, the PIO cells are assembled into groups of four PIO cells
called a Programmable 1/0O Cell or PIC. The PICs are placed on all four sides of the device.

On all the MachXO2 devices, two adjacent PIOs can be combined to provide a complementary output driver pair.

The MachX02-640U, MachX02-1200/U and higher density devices contain enhanced I/O capability. All PIO pairs
on these larger devices 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 higher density devices
have on-chip differential termination and also provide PCI support.
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Figure 2-12. MachXO2 Input Register Block Diagram (PIO on Left, Top and Bottom Edges)
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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. MachXO02 Input Register Block Diagram (PIO on Right Edge)
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Figure 2-15. MachX02 Output Register Block Diagram (PIO on the Right Edges)
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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 syslO 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 1/0 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)(I0L-A): Q4, Q5, Q6, Q7
GDDRX2(1:4)(IOL-C): Q0, Q1, Q2, Q3
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Figure 2-20. Embedded Function Block Interface
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Hardened IC IP Core

Every MachXO2 device contains two 1°C IP cores. These are the primary and secondary I°C IP cores. Either of the
two cores can be configured either as an I1°C master or as an I°C 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.

I/Os for I2C
(Primary)

I/0s for 12C
(Secondary)

1/Os for SPI

~--- Indicates connection
%=~ through core logic/routing.

When the IP core is configured as a master it will be able to control other devices on the I°C 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 I°C 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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For more details on these embedded functions, please refer to TN1205, Using User Flash Memory and Hardened
Control Functions in MachXO2 Devices.

User Flash Memory (UFM)

MachX02-640/U and higher density devices provide a User Flash Memory block, which can be used for a variety of
applications including storing a portion of the configuration image, initializing EBRs, to store PROM data or, as a
general purpose user Flash memory. The UFM block connects to the device core through the embedded function
block WISHBONE interface. Users can also access the UFM block through the JTAG, I1°C and SPI interfaces of the
device. The UFM block offers the following features:

* Non-volatile storage up to 256 kbits

* 100K write cycles

* Write access is performed page-wise; each page has 128 bits (16 bytes)
¢ Auto-increment addressing

WISHBONE interface

For more information on the UFM, please refer to TN1205, Using User Flash Memory and Hardened Control Func-
tions in MachXO2 Devices.

Standby Mode and Power Saving Options

MachXO2 devices are available in three options for maximum flexibility: ZE, HC and HE devices. The ZE devices
have ultra low static and dynamic power consumption. These devices use a 1.2 V core voltage that further reduces
power consumption. The HC and HE devices are designed to provide high performance. The HC devices have a
built-in voltage regulator to allow for 2.5 V V¢ and 3.3 V V¢ while the HE devices operate at 1.2 V V.

MachXO2 devices have been designed with features that allow users to meet the static and dynamic power
requirements of their applications by controlling various device subsystems such as the bandgap, power-on-reset
circuitry, 1/0 bank controllers, power guard, on-chip oscillator, PLLs, etc. In order to maximize power savings,
MachXO2 devices support an ultra low power Stand-by mode. While most of these features are available in all
three device types, these features are mainly intended for use with MachXO2 ZE devices to manage power con-
sumption.

In the stand-by mode the MachXO2 devices are powered on and configured. Internal logic, I/Os and memories are
switched on and remain operational, as the user logic waits for an external input. The device enters this mode
when the standby input of the standby controller is toggled or when an appropriate I°C or JTAG instruction is issued
by an external master. Various subsystems in the device such as the band gap, power-on-reset circuitry etc can be
configured such that they are automatically turned “off” or go into a low power consumption state to save power
when the device enters this state. Note that the MachXO2 devices are powered on when in standby mode and all
power supplies should remain in the Recommended Operating Conditions.
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-3 -2 -1
Parameter Description Device Min. | Max. | Min. | Max. | Min. | Max. | Units
LPDDR® "
tovana :283} Data Valid After DQS — |o349| — |o0s81| — [039%6| UI
Input Data Hold After DQS
tovenQ ,ngut 0665 — |0630| — [0613| — | Ul
Output Data Invalid Before
'oqves DQS Output MachXO2-12000y | 025 | — | 025 | — 025 — | U
- and larger devices
Output Data Invalid After DQS | : ’
tpavas Output right side only.' 025 | — 025 | — |025| — | U
MEM LPDDR Serial Data
foata Speed — | 120 | — | 110 | — 96 | Mbps
fscLk SCLK Frequency — 60 — 55 — 48 MHz
fLPDDR LPDDR Data Transfer Rate 0 120 0 110 0 96 | Mbps
DDR® "
tovana :233: Data Valid After DQS — |o0347| — |o0374| — |o0393| wi
tovEDQ eyt Dota Rold After bas 0665| — |0637| — |0616| — | UI
Output Data Invalid Before
tbaves MachX02-1200/U 0.25 — 0.25 — 0.25 — ul
DQS Output and larger devices,
Output Data Invalid After DQS |right side only." . . .
tbauas Output 0.25 0.25 0.25 ul
foaTA 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
DDR2% 2
tovaDQ :223: Data Valid After DQS — |os72| — |0394| — |o0410| ul
toveDQ :223: Data Hold After DQS 0690 | — |0658| — |o0618| — | Ul
Output Data Invalid Before
'baves DQS Output MachxO2-1200u | 925 | — | 025 — 10251 — | Ul
: and larger devices,
toquas ouiput Data Invalid After DAS | igh side only. 025 | — [025| — |025| — | Ul
utput
foATA MEM DDR Serial Data Speed — | 140 | — [ 116 | — | 98 | Mbps
fsoLk SCLK Frequency — 70 — 58 — 49 MHz
fuem_pore | DDR2 Data Transter 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 /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 1/O standard (for input, output, and clock ports).

6. For Generic DDRX1 mode tsu=tho = (tDVE -tova - 0.03 ns)/2.

7. Thetgy pgL and ty pgp values use the SCLK_ZERHOLD default step size. Each step is 167 ps (-3), 182 ps (-2), 195 ps (-1).

8. This number for geﬁeral 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.
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Figure 3-9. GDDR71 Video Timing Waveforms

Receiver — Shown for one LVDS Channel

# of Bits 12 3 4 5 6 7 8 9 10 11 1213 14 15 16 17 18 1920 21 22 23 24 25 26 27 28 29

Data In
756 Mbps

Clock In
125 MHz

For each Channel:
7-bit Output Words
to FPGA Fabric
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Figure 3-12. JTAG Port Timing Waveforms
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sysCONFIG Port Timing Specifications

Symbol ‘ Parameter Min. Max. ‘ Units
All Configuration Modes
trrGM PROGRAMN low pulse accept 55 — ns
tpPraMY PROGRAMN low pulse rejection — 25 ns
tNITL INITN low time LCMX02-256 — 30 us
LCMX02-640 — 35 us
LCMXO2-640U/ — 55
LCMX02-1200 HS
LCMXO02-1200U/ — 70
LCMX02-2000 HS
LCMX02-2000U/ — 105
LCMX02-4000 HS
LCMXO2-7000 — 130 us
toPPINIT PROGRAMN low to INITN low — 150 ns
tbPPDONE PROGRAMN low to DONE low — 150 ns
tiobiss PROGRAMN low to I/O disable — 120 ns
Slave SPI
fmax CCLK clock frequency — 66 MHz
tcoLkH CCLK clock pulse width high 7.5 — ns
tcoLkL CCLK clock pulse width low 7.5 — ns
tsTsu CCLK setup time — ns
tsTH CCLK hold time — 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
tMeLKH MCLK clock pulse width high 3.75 — ns
tmeLkL 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
tmeLk INITN high to first MCLK edge 0.75 1 VE
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MachX02-4000
84 132 144 184 256 256 332 484
QFN csBGA | TQFP | csBGA | caBGA | fiBGA | caBGA | fpBGA

General Purpose /O per Bank
Bank 0 27 25 27 37 50 50 68 70
Bank 1 10 26 29 37 52 52 68 68
Bank 2 22 28 29 39 52 52 70 72
Bank 3 0 7 9 10 16 16 24 24
Bank 4 9 8 10 12 16 16 16 16
Bank 5 0 10 10 15 20 20 28 28
Total General Purpose Single Ended 1/O 68 104 114 150 206 206 274 278
Differential /0 per Bank
Bank 0 13 13 14 18 25 25 34 35
Bank 1 4 13 14 18 26 26 34 34
Bank 2 11 14 14 19 26 26 35 36
Bank 3 0 3 4 4 8 8 12 12
Bank 4 4 4 5 6 8 8 8 8
Bank 5 0 5 5 7 10 10 14 14
Total General Purpose Differential 1/0 32 52 56 72 103 103 137 139
Dual Function I/O | 28 | 8 | 8 | 8 | 387 | 3 | 38 | 3
High-speed Differential I/O
Bank 0 | 8 | 8 | o | 8 | 18 | 18 [ 18 | 18
Gearboxes
Ey;wi}gglreo(fBg:ﬂfg)Sj Output Gearbox 8 8 9 9 18 18 18 18
25523{60(“87;:]&;3” Input Gearbox 11 14 14 12 18 18 18 18
DQS Groups
Bank 1 1 2 2 2 2 2 2 2
VCCIO Pins
Bank 0 3 3 3 3 4 4 4 10
Bank 1 1 3 3 3 4 4 4 10
Bank 2 2 3 3 3 4 4 4 10
Bank 3 1 1 1 1 1 1 2 3
Bank 4 1 1 1 1 2 2 1 4
Bank 5 1 1 1 1 1 1 2 3
VCC 4 4 4 4 8 8 8 12
GND 4 10 12 16 24 24 27 48
NC 1 1 1 1 1 1 5 105
Reserved for configuration 1 1 1 1 1 1 1 1
Total Count of Bonded Pins 84 132 144 184 256 256 332 484
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For Further Information

For further information regarding logic signal connections for various packages please refer to the MachXO2
Device Pinout Files.

Thermal Management

Thermal management is recommended as part of any sound FPGA design methodology. To assess the thermal
characteristics of a system, Lattice specifies a maximum allowable junction temperature in all device data sheets.
Users must complete a thermal analysis of their specific design to ensure that the device and package do not
exceed the junction temperature limits. Refer to the Thermal Management document to find the device/package
specific thermal values.

For Further Information

For further information regarding Thermal Management, refer to the following:
¢ Thermal Management document

* TN1198, Power Estimation and Management for MachXO2 Devices

* The Power Calculator tool is included with the Lattice design tools, or as a standalone download from
www.latticesemi.com/software
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Ordering Information

March 2017 Data Sheet DS1035

MachXO2 Part Number Description
LCMXO2 — XXXX X X X — X XXXXXX X XX XX

Device Family J —l_— Device Status
MachXO2 PLD Blank = Production Device

Logic Capacity ES = Enginegring Sample .
256 = 256 LUTs R1 = Production Release 1 Device
640 = 640 LUTs 1K = WLCSP Package, 1,000 parts per reel
1200 = 1280 LUTs Shipping Method
2000 = 2112 LUTs Blank = Trays
4000 = 4320 LUTs TR = Tape and Reel
7000 = 6864 LUTs L Grade

1/0 Count C = Commercial
Blank = Standard Device | = Industrial
U = Ultra High 1/O Device Package

Power/Performance

UWG25 = 25-Ball Halogen-Free WLCSP
(0.4 mm Pitch)
SG32 = 32-Pin Halogen-Free QFN

Z = Low Power
H = High Performance

Supply Voltage (0.5 mm Pitch)
C=25V/33V SG48 = 48-Pin Halogen-Free QFN
E=12V (0.5 mm Pitch)

UWGA49 = 49-ball Halogen-Free WLCSP

Speed .

1 = Slowest (0.4 mm Pitch)
N UMG64 = 64-Ball Halogen-Free ucBGA
2 Low Power ;
3 = Fastest (0.4 mm Pitch)
- QN84 = 84-Pin Halogen-Free QFN
(0.5 mm Pitch)
4 =9l t
owest | TG100 = 100-Pin Halogen-Free TQFP
5 High Performance :
TG144 = 144-Pin Halogen-Free TQFP
6 = Fastest

MG132 = 132-Ball Halogen-Free csBGA
(0.5 mm Pitch)

MG184 = 184-Ball Halogen-Free csBGA
(0.5 mm Pitch)

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

FTG256 = 256-Ball Halogen-Free ftBGA
(1.0 mm Pitch)

BG332 = 332-Ball Halogen-Free caBGA
(0.8 mm Pitch)

FG484 = 484-Ball Halogen-Free fpBGA

* 48-pin QFN information is 'Advanced'. (1.0 mm Pitch)

© 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.

www.latticesemi.com 5-1 DS1035 Order Info_02.7



= LATTICE

Ordering Information
MachXO02 Family Data Sheet

Part Number LUTs Supply Voltage Grade Package Leads Temp.
LCMXO2-7000ZE-1TG144C 6864 1.2V -1 Halogen-Free TQFP 144 COM
LCMXO2-7000ZE-2TG144C 6864 1.2V -2 Halogen-Free TQFP 144 COM
LCMXO2-7000ZE-3TG144C 6864 1.2V -3 Halogen-Free TQFP 144 COM
LCMXO2-7000ZE-1BG256C 6864 1.2V -1 Halogen-Free caBGA 256 COM
LCMXO02-7000ZE-2BG256C 6864 1.2V -2 Halogen-Free caBGA 256 COM
LCMXO02-7000ZE-3BG256C 6864 1.2V -3 Halogen-Free caBGA 256 COM
LCMXO2-7000ZE-1FTG256C 6864 1.2V -1 Halogen-Free ftBGA 256 COM
LCMXO2-7000ZE-2FTG256C 6864 1.2V -2 Halogen-Free ftBGA 256 COM
LCMXO2-7000ZE-3FTG256C 6864 1.2V -3 Halogen-Free ftBGA 256 COM
LCMXO2-7000ZE-1BG332C 6864 1.2V -1 Halogen-Free caBGA 332 COM
LCMX02-7000ZE-2BG332C 6864 1.2V -2 Halogen-Free caBGA 332 COM
LCMXO02-7000ZE-3BG332C 6864 1.2V -3 Halogen-Free caBGA 332 COM
LCMXO2-7000ZE-1FG484C 6864 1.2V -1 Halogen-Free fpBGA 484 COM
LCMXO2-7000ZE-2FG484C 6864 1.2V -2 Halogen-Free fpBGA 484 COM
LCMXO02-7000ZE-3FG484C 6864 1.2V -3 Halogen-Free fpBGA 484 COM

Part Number LUTs Supply Voltage Grade Package Leads Temp.
LCMX0O2-1200ZE-1TG100CR1" 1280 1.2V -1 Halogen-Free TQFP 100 COM
LCMX02-1200ZE-2TG100CR1" 1280 1.2V -2 Halogen-Free TQFP 100 COoM
LCMX0O2-1200ZE-3TG100CR1" 1280 1.2V -3 Halogen-Free TQFP 100 COM
LCMX0O2-1200ZE-1MG132CR1’ 1280 1.2V -1 Halogen-Free csBGA 132 COM
LCMX02-1200ZE-2MG132CR1’ 1280 1.2V -2 Halogen-Free csBGA 132 COM
LCMX02-1200ZE-3MG132CR1’ 1280 1.2V -3 Halogen-Free csBGA 132 COM
LCMX02-1200ZE-1TG144CR1" 1280 1.2V -1 Halogen-Free TQFP 144 COM
LCMX02-1200ZE-2TG144CR1" 1280 1.2V -2 Halogen-Free TQFP 144 COM
LCMX02-1200ZE-3TG144CR1" 1280 1.2V -3 Halogen-Free TQFP 144 COM

1. Specifications for the “LCMX02-1200ZE-speed package CR1” are the same as the “LCMX02-1200ZE-speed package C” devices respec-

tively, except as specified in the R1 Device Specifications section of this data sheet.
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Part Number LUTs Supply Voltage Grade Package Leads Temp.
LCMX02-1200HC-4SG32C 1280 25V/33V —4 Halogen-Free QFN 32 COM
LCMX02-1200HC-55G32C 1280 25V/33V -5 Halogen-Free QFN 32 COM
LCMX02-1200HC-6SG32C 1280 25V/33V -6 Halogen-Free QFN 32 COM
LCMX02-1200HC-4TG100C 1280 25V/33V -4 Halogen-Free TQFP 100 COM
LCMX02-1200HC-5TG100C 1280 25V/33V -5 Halogen-Free TQFP 100 COM
LCMX02-1200HC-6TG100C 1280 25V/33V -6 Halogen-Free TQFP 100 COM
LCMX02-1200HC-4MG132C 1280 25V/33V -4 Halogen-Free csBGA 132 COM
LCMX02-1200HC-5MG132C 1280 25V/33V -5 Halogen-Free csBGA 132 COoM
LCMX0O2-1200HC-6MG132C 1280 25V/33V —6 Halogen-Free csBGA 132 COM
LCMX02-1200HC-4TG144C 1280 25V/33V —4 Halogen-Free TQFP 144 COM
LCMX02-1200HC-5TG144C 1280 25V/33V -5 Halogen-Free TQFP 144 COM
LCMX02-1200HC-6TG144C 1280 25V/33V -6 Halogen-Free TQFP 144 COM

Part Number LUTs Supply Voltage Grade Package Leads Temp.
LCMX02-1200UHC-4FTG256C 1280 25V/33V -4 Halogen-Free fiBGA 256 COM
LCMX02-1200UHC-5FTG256C 1280 25V/33V -5 Halogen-Free ftBGA 256 COM
LCMX02-1200UHC-6FTG256C 1280 25V/33V -6 Halogen-Free fiBGA 256 COM

Part Number LUTs Supply Voltage Grade Package Leads | Temp.
LCMX02-2000HC-4TG100C 2112 25V/33V —4 Halogen-Free TQFP 100 COM
LCMXO02-2000HC-5TG100C 2112 25V/33V -5 Halogen-Free TQFP 100 CcOoM
LCMX02-2000HC-6TG100C 2112 25V/33V -6 Halogen-Free TQFP 100 CcOoM
LCMX02-2000HC-4MG132C 2112 25V/33V —4 Halogen-Free csBGA 132 COoM
LCMX02-2000HC-5MG132C 2112 25V/33V -5 Halogen-Free csBGA 132 COM
LCMX0O2-2000HC-6MG132C 2112 25V/33V -6 Halogen-Free csBGA 132 COM
LCMX02-2000HC-4TG144C 2112 25V/33V —4 Halogen-Free TQFP 144 COM
LCMX02-2000HC-5TG144C 2112 25V/33V -5 Halogen-Free TQFP 144 COM
LCMXO02-2000HC-6TG144C 2112 25V/33V -6 Halogen-Free TQFP 144 COM
LCMX02-2000HC-4BG256C 2112 25V/33V —4 Halogen-Free caBGA 256 COM
LCMX02-2000HC-5BG256C 2112 25V/33V -5 Halogen-Free caBGA 256 COM
LCMX02-2000HC-6BG256C 2112 25V/33V -6 Halogen-Free caBGA 256 COM
LCMX02-2000HC-4FTG256C 2112 25V/33V —4 Halogen-Free ftBGA 256 COM
LCMX02-2000HC-5FTG256C 2112 25V/33V -5 Halogen-Free ftBGA 256 COM
LCMXO02-2000HC-6FTG256C 2112 25V/33V —6 Halogen-Free ftBGA 256 COM
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Part Number LUTs | Supply Voltage Grade Package Leads Temp.
LCMX02-2000ZE-1UWG49ITR! 2112 1.2V -1 Halogen-Free WLCSP 49 IND
LCMX02-2000ZE-1UWG49ITR50° 2112 1.2V -1 Halogen-Free WLCSP 49 IND
LCMX02-2000ZE-1UWG49ITR1K? 2112 1.2V -1 Halogen-Free WLCSP 49 IND
LCMX02-2000ZE-1TG100I 2112 1.2V -1 Halogen-Free TQFP 100 IND
LCMXO2-2000ZE-2TG 100l 2112 1.2V -2 Halogen-Free TQFP 100 IND
LCMX02-2000ZE-3TG100I 2112 1.2V -3 Halogen-Free TQFP 100 IND
LCMXO2-2000ZE-1MG132I 2112 1.2V -1 Halogen-Free csBGA 132 IND
LCMXO2-2000ZE-2MG132I 2112 1.2V —2 Halogen-Free csBGA 132 IND
LCMX0O2-2000ZE-3MG132] 2112 1.2V -3 Halogen-Free csBGA 132 IND
LCMXO2-2000ZE-1TG 1441 2112 1.2V -1 Halogen-Free TQFP 144 IND
LCMXO2-2000ZE-2TG 1441 2112 1.2V -2 Halogen-Free TQFP 144 IND
LCMXO2-2000ZE-3TG 1441 2112 1.2V -3 Halogen-Free TQFP 144 IND
LCMXO2-2000ZE-1BG256I 2112 1.2V -1 Halogen-Free caBGA 256 IND
LCMXO2-2000ZE-2BG256I 2112 1.2V —2 Halogen-Free caBGA 256 IND
LCMXO2-2000ZE-3BG256I 2112 1.2V -3 Halogen-Free caBGA 256 IND
LCMX02-2000ZE-1FTG256I 2112 1.2V —1 Halogen-Free ftBGA 256 IND
LCMXO2-2000ZE-2FTG2561 2112 1.2V —2 Halogen-Free ftBGA 256 IND
LCMXO2-2000ZE-3FTG2561 2112 1.2V -3 Halogen-Free ftBGA 256 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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High-Performance Industrial Grade Devices with Voltage Regulator, Halogen Free (RoHS)

Packaging

Part Number LUTs Supply Voltage Grade Package Leads Temp.
LCMX02-256HC-4SG32I 256 25V/33V —4 Halogen-Free QFN 32 IND
LCMX02-256HC-5SG32I 256 25V/33V -5 Halogen-Free QFN 32 IND
LCMX02-256HC-6SG32I 256 25V/33V -6 Halogen-Free QFN 32 IND
LCMX02-256HC-4SG48| 256 25V/33V -4 Halogen-Free QFN 48 IND
LCMX02-256HC-5SG48I 256 25V/33V -5 Halogen-Free QFN 48 IND
LCMX02-256HC-6SG48I 256 25V/33V -6 Halogen-Free QFN 48 IND
LCMX02-256HC-4UMG64I 256 25V/33V —4 Halogen-Free ucBGA 64 IND
LCMX0O2-256HC-5UMG64I 256 25V/33V -5 Halogen-Free ucBGA 64 IND
LCMX02-256HC-6UMG64| 256 25V/33V -6 Halogen-Free ucBGA 64 IND
LCMX02-256HC-4TG 100l 256 25V/33V —4 Halogen-Free TQFP 100 IND
LCMX02-256HC-5TG100I 256 25V/33V -5 Halogen-Free TQFP 100 IND
LCMX02-256HC-6TG100I 256 25V/33V -6 Halogen-Free TQFP 100 IND
LCMX02-256HC-4MG132| 256 25V/33V —4 Halogen-Free csBGA 132 IND
LCMX02-256HC-5MG132I 256 25V/33V -5 Halogen-Free csBGA 132 IND
LCMX02-256HC-6MG132I 256 25V/33V —6 Halogen-Free csBGA 132 IND

Part Number LUTs Supply Voltage Grade Package Leads Temp.
LCMXO2-640HC-4SG48I 640 25V/33V -4 Halogen-Free QFN 48 IND
LCMXO2-640HC-5SG48I 640 25V/33V -5 Halogen-Free QFN 48 IND
LCMX02-640HC-6SG48I 640 25V/33V ) Halogen-Free QFN 48 IND
LCMXO2-640HC-4TG100I 640 25V/33V —4 Halogen-Free TQFP 100 IND
LCMX02-640HC-5TG100I 640 25V/33V -5 Halogen-Free TQFP 100 IND
LCMX02-640HC-6TG 100l 640 25V/33V ) Halogen-Free TQFP 100 IND
LCMX02-640HC-4MG132I 640 25V/33V -4 Halogen-Free csBGA 132 IND
LCMX02-640HC-5MG132I 640 25V/33V -5 Halogen-Free csBGA 132 IND
LCMX02-640HC-6MG 132l 640 25V/33V -6 Halogen-Free csBGA 132 IND

Part Number LUTs Supply Voltage Grade Package Leads Temp.
LCMX02-640UHC-4TG 1441 640 25V/33V -4 Halogen-Free TQFP 144 IND
LCMX02-640UHC-5TG 144l 640 25V/33V -5 Halogen-Free TQFP 144 IND
LCMXO2-640UHC-6TG144I 640 25V/33V —6 Halogen-Free TQFP 144 IND
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High Performance Industrial Grade Devices Without Voltage Regulator, Halogen Free

(RoHS) Packaging

Part Number LUTs Supply Voltage Grade Package Leads Temp.
LCMXO2-2000HE-4TG100I 2112 1.2V —4 Halogen-Free TQFP 100 IND
LCMXO2-2000HE-5TG100I 2112 1.2V -5 Halogen-Free TQFP 100 IND
LCMXO2-2000HE-6TG100I 2112 1.2V —6 Halogen-Free TQFP 100 IND
LCMXO2-2000HE-4MG132I 2112 1.2V —4 Halogen-Free csBGA 132 IND
LCMXO2-2000HE-5MG132I 2112 1.2V -5 Halogen-Free csBGA 132 IND
LCMXO2-2000HE-6MG132I 2112 1.2V —6 Halogen-Free csBGA 132 IND
LCMXO2-2000HE-4TG 1441 2112 1.2V -4 Halogen-Free TQFP 144 IND
LCMXO2-2000HE-5TG 144l 2112 1.2V -5 Halogen-Free TQFP 144 IND
LCMXO02-2000HE-6TG 144l 2112 1.2V —6 Halogen-Free TQFP 144 IND
LCMXO2-2000HE-4BG256I 2112 1.2V —4 Halogen-Free caBGA 256 IND
LCMXO2-2000HE-5BG256I 2112 1.2V -5 Halogen-Free caBGA 256 IND
LCMXO2-2000HE-6BG256I 2112 1.2V -6 Halogen-Free caBGA 256 IND
LCMXO2-2000HE-4FTG256I 2112 1.2V —4 Halogen-Free ftBGA 256 IND
LCMXO2-2000HE-5FTG2561 2112 1.2V -5 Halogen-Free ftBGA 256 IND
LCMXO2-2000HE-6FTG256I 2112 1.2V ) Halogen-Free ftBGA 256 IND

Part Number LUTs Supply Voltage Grade Package Leads Temp.
LCMXO2-2000UHE-4FG4841 2112 1.2V -4 Halogen-Free fpBGA 484 IND
LCMXO2-2000UHE-5FG484I 2112 1.2V -5 Halogen-Free fpBGA 484 IND
LCMXO02-2000UHE-6FG4841 2112 1.2V -6 Halogen-Free fpBGA 484 IND
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Revision History
MachXO2 Family Data Sheet

Date Version Section Change Summary
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 Updated the MachXO2 External Switching Characteristics — HC/HE
Characteristics 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’” MachX02-256 48 QFN values.
— Added ‘Advanced’ MachX02-640 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 /0 Behavior During Power-up section. Removed
reference to TN1202.
DC and Switching  |Updated the sysCONFIG Port Timing Specifications section. Revised
Characteristics topppoNE and tpppiniT Max. values per PCN 03A-16, released March
2016.
Pinout Information  |Updated the Pinout Information Summary section.
— Added MachX02-1200 32 QFN values.
— Added ‘Advanced’ MachX02-4000 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.
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