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Figure 2-5. Primary Clocks for MachXO2 Devices
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Primary clocks for MachX02-640U, MachX02-1200/U and larger devices.

Note: MachX02-640 and smaller devices do not have inputs from the Edge Clock Divider or PLL
and fewer routing inputs. These devices have 17:1 muxes instead of 27:1 muxes.

Eight secondary high fanout nets are generated from eight 8:1 muxes as shown in Figure 2-6. One of the eight
inputs to the secondary high fanout net input mux comes from dual function clock pins and the remaining seven
come from internal routing. The maximum frequency for the secondary clock network is shown in MachXO2 Exter-

nal Switching Characteristics table.
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Figure 2-8. sysMEM Memory Primitives
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Table 2-6. EBR Signal Descriptions
Port Name Description Active State
CLK Clock Rising Clock Edge
CE Clock Enable Active High
OCE! Output Clock Enable Active High
RST Reset Active High
BE' 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.
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Figure 2-17. Output Gearbox
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More information on the output gearbox is available in TN1203, Implementing High-Speed Interfaces with

MachXO2 Devices.
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Hot Socketing

The MachXO2 devices have been carefully designed to ensure predictable behavior during power-up and power-
down. Leakage into I/O pins is controlled to within specified limits. This allows for easy integration with the rest of
the system. These capabilities make the MachXO2 ideal for many multiple power supply and hot-swap applica-
tions.

On-chip Oscillator

Every MachXO2 device has an internal CMOS oscillator. The oscillator output can be routed as a clock to the clock
tree or as a reference clock to the sysCLOCK PLL using general routing resources. The oscillator frequency can be
divided by internal logic. There is a dedicated programming bit and a user input to enable/disable the oscillator. The
oscillator frequency ranges from 2.08 MHz to 133 MHz. The software default value of the Master Clock (MCLK) is
nominally 2.08 MHz. When a different MCLK is selected during the design process, the following sequence takes
place:

1. Device powers up with a nominal MCLK frequency of 2.08 MHz.

2. During configuration, users select a different master clock frequency.

3. The MCLK frequency changes to the selected frequency once the clock configuration bits are received.
4

If the user does not select a master clock frequency, then the configuration bitstream defaults to the MCLK fre-
quency of 2.08 MHz.

Table 2-14 lists all the available MCLK frequencies.

Table 2-14. Available MCLK Frequencies

MCLK (MHz, Nominal) MCLK (MHz, Nominal) MCLK (MHz, Nominal)
2.08 (default) 9.17 33.25
2.46 10.23 38
3.17 13.3 44.33
4.29 14.78 53.2
5.54 20.46 66.5
7 26.6 88.67
8.31 29.56 133

Embedded Hardened IP Functions and User Flash Memory

All MachXO2 devices provide embedded hardened functions such as SPI, I’C and Timer/Counter. MachX02-640/U
and higher density devices also provide User Flash Memory (UFM). These embedded blocks interface through the
WISHBONE interface with routing as shown in Figure 2-20.
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Figure 2-21. FC Core Block Diagram
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Table 2-15 describes the signals interfacing with the I°C cores.

Table 2-15. FC Core Signal Description

Signal Name

/0

Description

i2c_scl

Bi-directional

Bi-directional clock line of the I12C core. The signal is an output if the I*C core is in master
mode. The signal is an input if the I?C core is in slave mode. MUST be routed directly to the
pre-assigned I/O of the chip. Refer to the Pinout Information section of this document for
detailed pad and pin locations of I1°C ports in each MachXO2 device.

i2c_sda

Bi-directional

Bi-directional data line of the I1°C core. The signal is an output when data is transmitted from
the I?C core. The signal is an input when data is received into the I°C core. MUST be routed
directly to the pre-assigned /O of the chip. Refer to the Pinout Information section of this
document for detailed pad and pin locations of I2C ports in each MachXO2 device.

i2c_irqo

Output

Interrupt request output signal of the I1>C core. The intended usage of this signal is for it to be
connected to the WISHBONE master controller (i.e. a microcontroller or state machine) and
request an interrupt when a specific condition is met. These conditions are described with
the I2C register definitions.

cfg_wake

Output

Wake-up signal — To be connected only to the power module of the MachXO2 device. The
signal is enabled only if the “Wakeup Enable” feature has been set within the EFB GUI, I)C
Tab.

cfg_stdby

Output

Stand-by signal — To be connected only to the power module of the MachXO2 device. The
signal is enabled only if the “Wakeup Enable” feature has been set within the EFB GUI, I’C
Tab.

Hardened SPI IP Core

Every MachXO2 device has a hard SPI IP core that can be configured as a SPI master or slave. When the IP core
is configured as a master it will be able to control other SPI enabled chips connected to the SPI bus. When the core
is configured as the slave, the device will be able to interface to an external SPI master. The SPI IP core on
MachXO2 devices supports the following functions:

» Configurable Master and Slave modes

e Full-Duplex data transfer

* Mode fault error flag with CPU interrupt capability

* Double-buffered data register

 Serial clock with programmable polarity and phase
* LSB First or MSB First Data Transfer

* Interface to custom logic through 8-bit WISHBONE interface
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Power-On-Reset Voltage Levels’ %3 %53

Symbol Parameter Min. Typ. Max. Units
Power-On-Reset ramp up trip point (band gap based circuit .
Vporup monitoring Vegint @and Vecioo) 0.9 1.06 v
Vv Power-On-Reset ramp up trip point (band gap based circuit 15 . 51 Vv
PORUPEXT monitoring external V¢ power supply) : '
Power-On-Reset ramp down trip point (band gap based circuit .
VPoRDNBG monitoring VeoinT) 0.75 0.93 v
Power-On-Reset ramp down trip point (band gap based circuit .
VPORDNBGEXT monitoring V) 0.98 1.33 v
Vv Power-On-Reset ramp down trip point (SRAM based circuit . 0.6 o Vv
PORDNSRAM monitoring VeoinT) '
Vv Power-On-Reset ramp down trip point (SRAM based circuit . 0.96 - Vv
PORDNSRAMEXT | monitoring Veg) .

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 Vo nT is the same as the V¢ supply voltage. For devices with voltage regulators, VN is regu-
lated from the V¢ supply voltage.

3. Note that Vpgryp (min.) and Vporpneg (Max.) are in different process corners. For any given process corner Vporpngg (Max.) is always
12.0 mV below VPORUP (mln)

4. VporupexT is for HC devices only. In these devices a separate POR circuit monitors the external V¢ power supply.

5. Veelog does not have a Power-On-Reset ramp down trip point. Voo must remain within the Recommended Operating Conditions to
ensure proper operation.

Programming/Erase Specifications

Symbol Parameter Min. Max.' Units
Flash Programming cycles per treTenTION — 10,000
NproGcYc - - Cycles
Flash functional programming cycles — 100,000
Data retention at 100 °C junction temperature 10 —
tRETENTION . — Years
Data retention at 85 °C junction temperature 20 —

1. Maximum Flash memory reads are limited to 7.5E13 cycles over the lifetime of the product.

Hot Socketing Specifications™ %3

Symbol Parameter Condition Max. Units
Ipk Input or I/O leakage Current 0 < VN < Vi (MAX) +/—1000 WA

1. Insensitive to sequence of V¢ and Vg 0. However, assumes monotonic rise/fall rates for Ve and Vo
2. 0< VCC < VCC (MAX), 0< VCCIO < Vcc|o (MAX)
3. IDK is additive to |pu, IPD or IBH'

ESD Performance

Please refer to the MachXO2 Product Family Qualification Summary for complete qualification data, including ESD
performance.
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Over Recommended Operating Conditions

-6 -5 -4
Parameter Description Device Min. ‘ Max. | Min. | Max. | Min. | Max. | Units
Clocks
Primary Clocks
fuax pr® | roduency for Primary Glock | o Machx02 devices | — | 388 | — | 323 | — | 269 | MHz
tw PRI glock Pulse Width for Primary | o) Machxoz devices | 05 | — | 06 | — | 07 | — | ns
MachX02-256HC-HE — 912 — 939 — 975 ps
MachX02-640HC-HE — 844 — 871 — 908 ps
tskew e Primary Clock Skew Within a |MachX02-1200HC-HE| — 868 — 902 — 951 ps
- Device MachX02-2000HC-HE| — 867 — 897 — 941 ps
MachX02-4000HC-HE| — 865 — 892 — 931 ps
MachX02-7000HC-HE| — 902 — 942 — 989 ps
Edge Clock
fuax_£pae® |Frequency for Edge Clock I'\é'fg":rx 021200and | | 400 | — | 338 | — | 278 | MHz
Pin-LUT-Pin Propagation Delay
top ﬁfghgﬁsgnzrtﬁaﬁ’j“o” delay | MachXO2 devices | — | 672 | — | 696 | — | 724 | ns
General I/0 Pin Parameters (Using Primary Clock without PLL)
MachX02-256HC-HE — 713 — 7.30 — 7.57 ns
MachX02-640HC-HE — 715 — 7.30 — 7.57 ns
tco Clock to Output — PIO Output MachX02-1200HC-HE| — 7.44 — 7.64 — 7.94 ns
Register MachX02-2000HC-HE| — 7.46 — 7.66 — 7.96 ns
MachX02-4000HC-HE| — 7.51 — 7.71 — 8.01 ns
MachX02-7000HC-HE| — 7.54 — 7.75 — 8.06 ns
MachX02-256HC-HE | —0.06 — -0.06 — -0.06 — ns
MachX0O2-640HC-HE | —0.06 — —-0.06 — —-0.06 — ns
tsu Clock to Data Setup — PIO MachX0O2-1200HC-HE| -0.17 | — | -017| — |-017| — ns
Input Register MachX02-2000HC-HE| 020 | — |[-020| — |[-020| — ns
MachX02-4000HC-HE | —0.23 — -0.23 — -0.23 — ns
MachX02-7000HC-HE | —0.23 — -0.23 — -0.23 — ns
MachX02-256HC-HE 1.75 — 1.95 — 2.16 — ns
MachX02-640HC-HE | 1.75 — 1.95 — 2.16 — ns
; Clock to Data Hold — PI1O Input |MachX02-1200HC-HE | 1.88 — 212 — 2.36 — ns
H Register MachX02-2000HC-HE| 1.89 | — | 213 | — | 237 | — ns
MachX02-4000HC-HE | 1.94 — 2.18 — 2.43 — ns
MachX02-7000HC-HE | 1.98 — 2.23 — 2.49 — ns
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-6 -5 -4

Parameter Description Device Min. | Max. | Min. | Max. | Min. | Max. | Units
MachX02-1200HC-HE | 0.41 — 0.48 — 0.55 — ns
oL g|09k to Data Hold — PIO Input |MachX02-2000HC-HE | 0.42 — 0.49 — 0.56 — ns
egister MachX02-4000HC-HE | 0.43 — 0.50 — 0.58 — ns
MachX02-7000HC-HE | 0.46 — 0.54 — 0.62 — ns
MachX02-1200HC-HE | 2.88 — 3.19 — 3.72 — ns
Clock to Data Setup —PIO  f\MachX02-2000HC-HE| 287 | — | 318 | — [ 370 | — | ns

tsu peLpLL |Input Register with Data Input

- Delay MachX02-4000HC-HE | 2.96 — 3.28 — 3.81 — ns
MachX02-7000HC-HE | 3.05 — 3.35 — 3.87 — ns
MachX02-1200HC-HE| 083 | — |-083| — |-0.83| — ns
4 DELPLL Cloqk to Dgta Hold — P1O Input |MachX02-2000HC-HE| -0.83 | — |-0.83 | — |-083| — ns
- Register with Input Data Delay |MachX02-4000HC-HE| -0.87 | — [-0.87 | — |-0.87 | — ns
MachX02-7000HC-HE | —0.91 — -0.91 — -0.91 — ns

Generic DDRX1 Inputs with Clock and Data Aligned at Pin Using PCLK Pin for Clock

Input — GDDRX1_RX.SCLK.Aligned® 2

tova Input Data Valid After CLK — 0317 — |0.344| — |0.368| Ul
tove Input Data Hold After CLK All MachXO2 devices, | 0.742 | — | 0702 | — |0.668| — ul
fDATA DDRX1 Input Data Speed all sides — |80 | — | 250 | — | 208 | Mbps
foDRX1 DDRX1 SCLK Frequency — 150 — 125 — 104 | MHz
Generic DDRX1 Inputs with Clock and Data Centered at Pin Using PCLK Pin for Clock Input - GDDRX1_RX.SCLK.Centered® '
tsu Input Data Setup Before CLK 0566 | — |0560| — |0538| — ns
tho Input Data Hold After CLK All MachXO2 devices, | 0-778 | — | 0.879 — 1.090 | — ns
foATA DDRX1 Input Data Speed all sides — | 30 | — | 250 | — | 208 | Mbps
foDRX1 DDRX1 SCLK Frequency — 150 — 125 — 104 | MHz
Generic DDRX2 Inputs with Clock and Data Aligned at Pin Using PCLK Pin for Clock Input — GDDRX2_RX.ECLK.Aligned® 2
tova Input Data Valid After CLK — | 0316 — |0342| — |[0.364| Ul
tove Input Data Hold After CLK MachX02-640U, 0710 — |0675| — |0679| — ul
foata gEeZ)éZ Serial Input Data Il\gfgcgrxd?esi g eZSS)’O/U and | 664 . 554 . 462 | Mbps
foDRX2 DDRX2 ECLK Frequency | Pottom side only™ — [ 32 | — | 277 | — | 231 | MHz
fscLk SCLK Frequency — 166 — 139 — 116 | MHz
Generic DDRX2 Inputs with Clock and Data Centered at Pin Using PCLK Pin for Clock Input - GDDRX2_RX.ECLK.Centered® '2
tsu Input Data Setup Before CLK 0233 — |0219| — |0.198 | — ns
tho Input Data Hold After CLK MachXO2-640U, 0287 | — |0287| — |0344| — ns
foaTa gFI)DeF;)éz Serial Input Data M%C:rxd(()asic: é2£O/U and | 664 _ 554 _ 462 | Mbps
foDRX2 DDRX2 ECLK Frequency __|Pottom side only™ — |82 | — | 277 | — | 231 | MHz
fscLk SCLK Frequency — 166 — 139 — 116 | MHz
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-6 -5 -4
Parameter Description Device Min. ‘ Max. | Min. ‘ Max. | Min. ‘ Max. | Units
LPDDR® 2
tovaoa it o Afler DAs — |o369| — |0395| — |o0421| ui
tovEDQ :233} Data Hold After DQS 0520 | — |0530| — |o0527| — | wui
Output Data Invalid Before
tbaves DQS Output MachX02-1200/Uand | 925 | — | 025 | — 1025 ) — | Ul
: larger devices, right
Output Data Invalid After DQS | . 3 . . .
tbqvas Output side only. 0.25 0.25 0.25 Ul
MEM LPDDR Serial Data
fDATA Speed — 280 — 250 — 208 MbpS
fscLk SCLK Frequency — 140 — 125 — 104 | MHz
fLPDDR LPDDR Data Transfer Rate 0 280 0 250 0 208 | Mbps
DDR® 2
tvaoa it Afer bas — |oss0| — |0387| — |o0414| ui
tovena :233} Data Hold After DQS 0545 | — |0538| — |0532| — | ul
Output Data Invalid Before
toaQVBs MachX02-1200/Uand | 025 | — | 025 | — | 025 | — | Ul
q DQS Output larger devices, right
Output Data Invalid After DQS |side only.' . . .
tbquas Output 0.25 0.25 0.25 ul
foATA MEM DDR Serial Data Speed — 300 — 250 — 208 | Mbps
fSCLK SCLK Frequency — 150 — 125 — 104 MHz
fmem ppr  |MEM DDR Data Transfer Rate N/A | 300 N/A | 250 N/A | 208 | Mbps
DDR2% 12
tvaoa it o AflerBas — |o360| — |0378| — |o0406| Ui
tovena :233: Data Hold After DQS 0555 | — |0549| — |o0542 — | ul
Output Data Invalid Before
'oqvas DQS Output MachX02-1200/U and | 025 | — [ 025 | — | 025 ) — | Ul
- larger devices, right
Output Data Invalid After DQS | . 3 . . .
tbqvas Output side only. 0.25 0.25 0.25 Ul
foATA MEM DDR Serial Data Speed — [ 30 | — [ 250 | — | 208 | Mbps
fsoLk SCLK Frequency — 150 — 125 — 104 | MHz
fvem_pore |l DDRZ Data Transfer N/A | 300 | N/A | 250 | N/A | 208 | Mbps

—_

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 1/O (for input, output, and clock ports).

DDR timing numbers based on SSTL25. DDR2 timing numbers based on SSTL18. LPDDR timing numbers based in LVCMOS18.

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

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

The tgy peL and ty pgp values use the SCLK_ZERHOLD default step size. Each step is 105 ps (—6), 113 ps (-5), 120 ps (—4).

This number for geﬁeral purpose usage. Duty cycle tolerance is +/— 10%.

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

. The above timing numbers are generated using the Diamond design tool. Exact performance may vary with the device selected.
. High-speed DDR and LVDS not supported in SG32 (32 QFN) packages.

. Advance information for MachXO2 devices in 48 QFN packages.

. DDR memory interface not supported in QN84 (84 QFN) and SG32 (32 QFN) packages.
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Parameter Description Device Min. | Max. | Min. | Max. | Min. | Max. | Units
MachX02-256ZE 262 | — | 291 | — |314 | — ns
MachX02-640ZE 256 | — | 285 | — | 308 | — ns
Clock to Data Setup — PIO MachX02-1200ZE 230 | — | 257 | — |279 | — ns
tsu DEL Input Register with Data Input
- Delay MachX02-2000ZE 225 | — | 250 | — |270 | — ns
MachX02-4000ZE 239 | — | 260 | — | 276 | — ns
MachX02-7000ZE 217 | — | 233 | — | 243 | — ns
MachX02-256ZE 044 | — |-044| — [-044| — ns
MachX02-640ZE 043 — |-043| — [-043| — ns
; Clock to Data Hold — P10 Input |MachX02-1200ZE -028| — |-028| — |-028| — ns
H_DEL Register with Input Data Delay [MachX02-2000ZE | -0.31 | — | -031| — |-031| — | ns
MachX02-4000ZE | -0.34| — |[-034| — [-034| — ns
MachX02-7000ZE | -021| — |[-021| — [-021| — ns
fax 10 SE’SKR'ZQE&‘;”CV of /Oand || Machx02 devices| — | 150 | — | 125 | — | 104 | MHz
General I/0 Pin Parameters (Using Edge Clock without PLL)
MachX02-1200ZE — 1110 — [1181] — [1191] ns
t Clock to Output — PIO Output |MachX02-2000ZE — 1110 — [1181] — [1191] ns
COE Register MachX02-4000ZE — [1089| — [1128] — [1167] ns
MachX02-7000ZE — 1110 — [1181| — [1191] ns
MachX02-1200ZE | -023| — [-023| — [-023| — ns
t Clock to Data Setup — PIO MachX02-2000ZE | -023| — |-023| — [-023| — ns
SUE Input Register MachXO2-4000ZE | -0.15| — |-0.15| — |-0.15| — | ns
MachX02-7000ZE | -023| — [-023| — [-023| — ns
MachX02-1200ZE 381 | — [ 411 | — | 452 | — ns
; Clock to Data Hold — P10 Input |MachX02-2000ZE 3.81 — 4.11 — 4.52 — ns
HE Register MachX02-4000ZE | 360 | — | 389 | — | 428 | — ns
MachX02-7000ZE 381 | — [ 411 | — | 452 | — ns
MachX02-1200ZE 278 | — | 311 | — | 340 | — ns
Clock to Data Setup — PIO MachX02-2000ZE 278 | — | 311 | — | 340 | — ns
tsu DELE Input Register with Data Input
- Delay MachX02-4000ZE 311 | — [ 348 | — [379 | — ns
MachX02-7000ZE 294 | — [ 33 | — |360 | — ns
MachX02-1200ZE | -029 | — [-029 | — [-029| — ns
¢ Clock to Data Hold — PIO Input MachX02-2000ZE -0.29 — -0.29 — | -0.29 — ns
H_DELE Register with Input Data Delay [MachX0O2-4000ZE | —-0.46 | — | -046 | — | -046| — | ns
MachX02-7000ZE | -037| — |-037| — [-037| — ns
General I/0 Pin Parameters (Using Primary Clock with PLL)
MachX02-1200ZE — | 795 — [807| — [819 | ns
t Clock to Output — PIO Output |MachX02-2000ZE — | 797 | — [ 810 — [822] ns
COPLL Register MachX02-4000ZE — [798 | — [810| — |[823 ]| ns
MachX02-7000ZE — [ 802 — [814| — [826 | ns
MachX02-1200ZE 085 | — |08 | — |08 | — ns
t Clock to Data Setup — PIO MachX02-2000ZE 084 | — |08 | — |08 | — ns
SUPLL Input Register MachXO2-4000ZE | 084 | — | 084 | — | 085 | — | ns
MachX02-7000ZE 083 | — |08 | — |o081 | — ns
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Figure 3-5. Receiver RX.CLK.Aligned and MEM DDR Input Waveforms

RX CLK Input ‘ ‘
or DQS Input : :
|

RX Data Input 00000 R0 MO0
or DQ I ’0’0’0‘0‘0’0’0‘-‘0‘0‘0‘0’0’0‘0‘-’0’0’0‘0‘0’0‘0‘
RX.Aligned  'DvA O tbvapQ 34“ } H |

| |
tpvE or tpveDQ \ —> >

Figure 3-6. Receiver RX.CLK.Centered Waveforms

|
RX CLK Input \I

00000 00000\
X Data Input ‘o‘o‘o’o’o‘o‘o‘“‘0’0‘0’0’0‘0‘0’“‘0‘0‘0‘0’0’0‘0‘

RX.Centered

| |
tsu :tHo tsu ! tHo

Figure 3-7. Transmitter TX.CLK.Aligned Waveforms

| |
TX CLK Output )I \I /
| |

OGN 0000 0000
T Data Output ‘0’0‘0‘0‘0’-’0‘0’0‘0‘-‘0‘0‘0’0’0‘
>

|
TX.Aligned AR e >
| |
tpiB :tDIA tpiB :tDIA

Figure 3-8. Transmitter TX.CLK.Centered and MEM DDR Output Waveforms

TX CLK Output - ‘ ‘
or DQS Output ! |
| |
| | | |
I |

TX Data Output 99999, 99999, 999409,
orDQ OutpEt ’0‘0’0‘0’0‘“"0‘0’0‘0’-’0‘0’0‘0’0‘
TX.Centered ‘“—’:‘—’1 “—’:‘—"

| |
tpvg Or : tpya or tpyg Or : tpya or
tbaves : tbavas  tbaqves ! tbavas
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sysCLOCK PLL Timing (Continued)

Over Recommended Operating Conditions

Parameter Descriptions Conditions Min. Max. Units
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 TN1199, MachXO2 sysCLOCK PLL
Design and Usage Guide for more details.

5. At minimum fpgp, As the fppp 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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MachXO2 Oscillator Output Frequency

Symbol Parameter Min. Typ. Max Units

Oscilla’ior Output Frequency (Commercial Grade Devices, 125.685 133 140.315 MHz
¢ 0 to 85°C)

MAX - - -

Oscillator Output Frequency (Industrial Grade Devices,

—40 °C to 100 °C) 124.355 133 141.645 MHz
toT Output Clock Duty Cycle 43 50 57 %
topyrT' Output Clock Period Jitter 0.01 0.012 0.02 UIPP
tsTABLEOSC STDBY Low to Oscillator Stable 0.01 0.05 0.1 Ms

1. Output Clock Period Jitter specified at 133 MHz. The values for lower frequencies will be smaller UIPP. The typical value for 133 MHz is 95
ps and for 2.08 MHz the typical value is 1.54 ns.

MachX0O2 Standby Mode Timing — HC/HE Devices

Symbol Parameter Device Min. Typ. Max Units
tPWRDN USERSTDBY High to Stop All — — 9 ns
LCMX02-256 — us
LCMX02-640 — us
LCMX02-640U — us
LCMX02-1200 20 — 50 us
tpwRUP USERSTDBY Low to Power Up LCMXO2-1200U — bs
LCMX02-2000 — us
LCMX0O2-2000U — us
LCMXO2-4000 — us
LCMX02-7000 — us
twsTDBY USERSTDBY Pulse Width All 18 — — ns
USERSTDBY Mode »
BG, POR g S
. towRuP
tPwRDN S S
USERSTDBY
twsTpBY ‘
MachX0O2 Standby Mode Timing — ZE Devices
Symbol Parameter Device Min. Typ. Max Units
tPWRDN USERSTDBY High to Stop All — — 13 ns
LCMX02-256 — us
LCMX02-640 — us
tpWRUP USERSTDBY Low to Power Up LOMXO2-1200) 20 — %0 Hs
LCMX02-2000 — us
LCMX02-4000 — us
LCMX02-7000 — us
twsToBY USERSTDBY Pulse Width All 19 — — ns
{BNDGAPSTBL USERSTDBY High to Bandgap Stable All — — 15 ns
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Figure 3-12. JTAG Port Timing Waveforms

T™MS

TDI

TCK

TDO

Data to be
captured
from 1/0

Data to be
driven out
to 110

X

15T Pe—— gty —»
tgTcPH —P<— tBTCPL —® «——— tgTcP—————— P
tBTCOEN tgTco tgTCoDIS
Valid Data Valid Data
T ¢—— BTCRH
BTCRS
Data Captured ><
< tBTUPOEN —P| <+— tBuTCO <+—tBTUODIS
Valid Data Valid Data
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Signal Descriptions

SignalName | 1O | Descriptions
General Purpose

[Edge] indicates the edge of the device on which the pad is located. Valid edge designations
are L (Left), B (Bottom), R (Right), T (Top).

[Row/Column Number] indicates the PFU row or the column of the device on which the PIO
Group exists. When Edge is T (Top) or (Bottom), only need to specify Row Number. When
Edge is L (Left) or R (Right), only need to specify Column Number.

[A/B/C/D] indicates the PIO within the group to which the pad is connected.

P[Edge] [Row/Column o |Some of these user-programmable pins are shared with special function pins. When not used
Number]_[A/B/C/D] as special function pins, these pins can be programmed as 1/Os for user logic.

During configuration of the user-programmable 1/Os, the user has an option to tri-state the
I/Os and enable an internal pull-up, pull-down or buskeeper resistor. This option also applies
to unused pins (or those not bonded to a package pin). The default during configuration is for
user-programmable 1/Os to be tri-stated with an internal pull-down resistor enabled. When the
device is erased, I/Os will be tri-stated with an internal pull-down resistor enabled. Some pins,
such as PROGRAMN and JTAG pins, default to tri-stated 1/Os with pull-up resistors enabled
when the device is erased.

NC — |No connect.

GND __ |GND - Ground. Dedicated pins. It is recommended that all GNDs are tied together.
For QFN 48 package, the exposed die pad is the device ground.

Vielo __|Vce — The power supply pins for core logic. Dedicated pins. It is recommended that all VCCs
are tied to the same supply.

VCCIOx __ | VCCIO - The power supply pins for I/O Bank x. Dedicated pins. It is recommended that all

VCCIOs located in the same bank are tied to the same supply.
PLL and Clock Functions (Used as user-programmabile 1/O pins when not used for PLL or clock pins)

[LOC]_GPLL[T, C]_IN . EESrzggeﬂc(lgékthPLﬂ_a)l-n_PLittp;sgsérgla%Ci |Qgr|:]:§|t:; Ieonct.atlon. Valid designations are L (Left
[LOC] GPLL[T,C] FB| — (P)Elt_l)ogﬁlst?gki)gar::tk P(EII__)L) 'I'm=p’t]rtu Za;sd [(IS(Z%] olrr:]cg%ar;e;nlfcatlon. Valid designations are L (Left
PCLK [n]_[2:0] — | Primary Clock pads. One to three clock pads per side.

Test and Programming (Dual function pins used for test access port and during sysCONFIG™)

TMS | Test Mode Select input pin, used to control the 1149.1 state machine.

TCK Test Clock input pin, used to clock the 1149.1 state machine.

|
TDI | Test Data input pin, used to load data into the device using an 1149.1 state machine.
TDO O |Output pin — Test Data output pin used to shift data out of the device using 1149.1.

Optionally controls behavior of TDI, TDO, TMS, TCK. If the device is configured to use the
JTAG pins (TDI, TDO, TMS, TCK) as general purpose /O, then:

JTAGENB | If JTAGENB is low: TDI, TDO, TMS and TCK can function a general purpose I/O.

If JTAGENB is high: TDI, TDO, TMS and TCK function as JTAG pins.

For more details, refer to TN1204, MachXO2 Programming and Configuration Usage Guide.
Configuration (Dual function pins used during sysCONFIG)

PROGRAMN | Initiates configuration sequence when asserted low. During configuration, or when reserved
as PROGRAMN in user mode, this pin always has an active pull-up.

© 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 4-1 DS1035 Pinout Information_02.4


www.latticesemi.com/dynamic/view_document.cfm?document_id=39085

= LATTICE

Ordering Information
MachXO02 Family Data Sheet

Part Number LUTs Supply Voltage Grade Package Leads Temp.
LCMXO02-7000HC-4TG144C 6864 25V/33V -4 Halogen-Free TQFP 144 COM
LCMX02-7000HC-5TG144C 6864 25V/33V -5 Halogen-Free TQFP 144 COM
LCMX02-7000HC-6TG144C 6864 25V/33V ) Halogen-Free TQFP 144 COM
LCMXO02-7000HC-4BG256C 6864 25V/33V —4 Halogen-Free caBGA 256 COM
LCMX02-7000HC-5BG256C 6864 25V/33V -5 Halogen-Free caBGA 256 COM
LCMX02-7000HC-6BG256C 6864 25V/33V -6 Halogen-Free caBGA 256 COM
LCMXO2-7000HC-4FTG256C 6864 25V/33V -4 Halogen-Free ftBGA 256 COM
LCMXO2-7000HC-5FTG256C 6864 25V/33V -5 Halogen-Free ftBGA 256 COM
LCMX02-7000HC-6FTG256C 6864 25V/33V -6 Halogen-Free ftBGA 256 COM
LCMX02-7000HC-4BG332C 6864 25V/33V -4 Halogen-Free caBGA 332 COM
LCMX02-7000HC-5BG332C 6864 25V/33V -5 Halogen-Free caBGA 332 COM
LCMX02-7000HC-6BG332C 6864 25V/33V ) Halogen-Free caBGA 332 COM
LCMX02-7000HC-4FG400C 6864 25V/33V -4 Halogen-Free fpBGA 400 COM
LCMXO2-7000HC-5FG400C 6864 25V/33V -5 Halogen-Free fpBGA 400 COM
LCMX02-7000HC-6FG400C 6864 25V/33V ) Halogen-Free fpBGA 400 COM
LCMXO02-7000HC-4FG484C 6864 25V/33V -4 Halogen-Free fpBGA 484 COM
LCMXO2-7000HC-5FG484C 6864 25V/33V -5 Halogen-Free fpBGA 484 COM
LCMX02-7000HC-6FG484C 6864 25V/33V ) Halogen-Free fpBGA 484 COM

Part Number LUTs Supply Voltage Grade Package Leads Temp.
LCMX0O2-1200HC-4TG100CR1’ 1280 25V/33V —4 Halogen-Free TQFP 100 COoM
LCMX02-1200HC-5TG100CR1’ 1280 25V/33V -5 Halogen-Free TQFP 100 COM
LCMX02-1200HC-6TG100CR1’ 1280 25V/33V -6 Halogen-Free TQFP 100 COM
LCMXO2-1200HC-4MG132CR1" | 1280 25V/33V —4 Halogen-Free csBGA 132 COM
LCMX02-1200HC-5MG132CR1'| 1280 25V/33V -5 Halogen-Free csBGA 132 CcOoM
LCMX02-1200HC-6MG132CR1' | 1280 25V/33V -6 Halogen-Free csBGA 132 COM
LCMXO2-1200HC-4TG144CR1’ 1280 25V/33V -4 Halogen-Free TQFP 144 COM
LCMX02-1200HC-5TG144CR1’ 1280 25V/33V -5 Halogen-Free TQFP 144 COM
LCMX02-1200HC-6TG144CR1’ 1280 25V/33V -6 Halogen-Free TQFP 144 COM

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

tively, except as specified in the R1 Device Specifications section of this data sheet.
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Ultra Low Power Industrial Grade Devices, Halogen Free (RoHS) Packaging

Part Number LUTs Supply Voltage Grade Package Leads Temp.
LCMXO2-256ZE-1SG32I 256 1.2V -1 Halogen-Free QFN 32 IND
LCMXO02-256ZE-2SG32I 256 1.2V -2 Halogen-Free QFN 32 IND
LCMXO02-256ZE-3SG32I 256 1.2V -3 Halogen-Free QFN 32 IND
LCMXO2-256ZE-1UMG64I 256 1.2V -1 Halogen-Free ucBGA 64 IND
LCMXO02-256ZE-2UMG641 256 1.2V -2 Halogen-Free ucBGA 64 IND
LCMXO2-256ZE-3UMG64I 256 1.2V -3 Halogen-Free ucBGA 64 IND
LCMX02-256ZE-1TG100I 256 1.2V -1 Halogen-Free TQFP 100 IND
LCMXO02-256ZE-2TG100I 256 1.2V -2 Halogen-Free TQFP 100 IND
LCMX02-256ZE-3TG100I 256 1.2V -3 Halogen-Free TQFP 100 IND
LCMX02-256ZE-1MG132I 256 1.2V -1 Halogen-Free csBGA 132 IND
LCMXO02-256ZE-2MG132I 256 1.2V -2 Halogen-Free csBGA 132 IND
LCMX02-256ZE-3MG132I 256 1.2V -3 Halogen-Free csBGA 132 IND

Part Number LUTs Supply Voltage Grade Package Leads Temp.
LCMX02-640ZE-1TG100I 640 1.2V -1 Halogen-Free TQFP 100 IND
LCMX02-640ZE-2TG100I 640 1.2V -2 Halogen-Free TQFP 100 IND
LCMX02-640ZE-3TG100I 640 1.2V -3 Halogen-Free TQFP 100 IND
LCMXO02-640ZE-1MG132I 640 1.2V —1 Halogen-Free csBGA 132 IND
LCMXO02-640ZE-2MG132I 640 1.2V -2 Halogen-Free csBGA 132 IND
LCMXO02-640ZE-3MG132I 640 1.2V -3 Halogen-Free csBGA 132 IND

Part Number LUTs | Supply Voltage Grade Package Leads Temp.
LCMX02-1200ZE-1UWG25ITR' 1280 1.2V -1 Halogen-Free WLCSP 25 IND
LCMX02-1200ZE-1UWG25ITR50° 1280 1.2V -1 Halogen-Free WLCSP 25 IND
LCMX02-1200ZE-1UWG25ITR1K? 1280 1.2V -1 Halogen-Free WLCSP 25 IND
LCMX02-1200ZE-1SG32I 1280 1.2V -1 Halogen-Free QFN 32 IND
LCMX02-1200ZE-2S5G32I 1280 1.2V -2 Halogen-Free QFN 32 IND
LCMX02-1200ZE-3SG32I 1280 1.2V -3 Halogen-Free QFN 32 IND
LCMX02-1200ZE-1TG100I 1280 1.2V —1 Halogen-Free TQFP 100 IND
LCMX02-1200ZE-2TG100I 1280 1.2V -2 Halogen-Free TQFP 100 IND
LCMX02-1200ZE-3TG100I 1280 1.2V -3 Halogen-Free TQFP 100 IND
LCMX02-1200ZE-1MG132] 1280 1.2V -1 Halogen-Free csBGA 132 IND
LCMX02-1200ZE-2MG132I 1280 1.2V -2 Halogen-Free csBGA 132 IND
LCMXO02-1200ZE-3MG 132l 1280 1.2V -3 Halogen-Free csBGA 132 IND
LCMXO2-1200ZE-1TG 1441 1280 1.2V -1 Halogen-Free TQFP 144 IND
LCMXO02-1200ZE-2TG 144l 1280 1.2V -2 Halogen-Free TQFP 144 IND
LCMXO2-1200ZE-3TG 144l 1280 1.2V -3 Halogen-Free TQFP 144 IND

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

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

3. This part number has a tape and reel quantity of 50 units with a minimum order quantity of 50. Order quantities must be in increments of 50
units. For example, a 1,000 unit order will be shipped as 20 reels of 50 units each.
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Part Number LUTs Supply Voltage Grade Package Leads Temp.
LCMX02-4000HC-4QN84| 4320 25V/33V -4 Halogen-Free QFN 84 IND
LCMX02-4000HC-5QN84| 4320 25V/33V -5 Halogen-Free QFN 84 IND
LCMX02-4000HC-6QN84| 4320 25V/33V -6 Halogen-Free QFN 84 IND
LCMXO02-4000HC-4TG 1441 4320 25V/33V -4 Halogen-Free TQFP 144 IND
LCMX0O2-4000HC-5TG1441 4320 25V/33V -5 Halogen-Free TQFP 144 IND
LCMX02-4000HC-6TG 144l 4320 25V/33V -6 Halogen-Free TQFP 144 IND
LCMX02-4000HC-4MG132I 4320 25V/33V —4 Halogen-Free csBGA 132 IND
LCMX02-4000HC-5MG132I 4320 25V/33V -5 Halogen-Free csBGA 132 IND
LCMX0O2-4000HC-6MG132I 4320 25V/33V -6 Halogen-Free csBGA 132 IND
LCMX02-4000HC-4BG256I 4320 25V/33V —4 Halogen-Free caBGA 256 IND
LCMXO2-4000HC-5BG256I 4320 25V/33V -5 Halogen-Free caBGA 256 IND
LCMX0O2-4000HC-6BG256I 4320 25V/33V -6 Halogen-Free caBGA 256 IND
LCMX02-4000HC-4FTG256I 4320 25V/33V —4 Halogen-Free fiBGA 256 IND
LCMXO2-4000HC-5FTG2561 4320 25V/33V -5 Halogen-Free ftBGA 256 IND
LCMX0O2-4000HC-6FTG256I 4320 25V/33V -6 Halogen-Free ftBGA 256 IND
LCMX02-4000HC-4BG332| 4320 25V/33V —4 Halogen-Free caBGA 332 IND
LCMXO2-4000HC-5BG332I 4320 25V/33V -5 Halogen-Free caBGA 332 IND
LCMX0O2-4000HC-6BG332I 4320 25V/33V -6 Halogen-Free caBGA 332 IND
LCMX02-4000HC-4FG484| 4320 25V/33V —4 Halogen-Free fpBGA 484 IND
LCMXO02-4000HC-5FG484I 4320 25V/33V -5 Halogen-Free fpBGA 484 IND
LCMXO2-4000HC-6FG484I 4320 25V/33V -6 Halogen-Free fpBGA 484 IND

Part Number LUTs Supply Voltage Grade Package Leads Temp.
LCMXO2-7000HC-4TG 144l 6864 25V/33V —4 Halogen-Free TQFP 144 IND
LCMXO02-7000HC-5TG 1441 6864 25V/33V -5 Halogen-Free TQFP 144 IND
LCMX02-7000HC-6TG 144l 6864 25V/33V ) Halogen-Free TQFP 144 IND
LCMXO2-7000HC-4BG256I 6864 25V/33V —4 Halogen-Free caBGA 256 IND
LCMX02-7000HC-5BG256I 6864 25V/33V -5 Halogen-Free caBGA 256 IND
LCMX02-7000HC-6BG256I 6864 25V/33V —6 Halogen-Free caBGA 256 IND
LCMXO2-7000HC-4FTG256I 6864 25V/33V —4 Halogen-Free ftBGA 256 IND
LCMX02-7000HC-5FTG256I 6864 25V/33V -5 Halogen-Free ftBGA 256 IND
LCMX02-7000HC-6FTG256I 6864 25V/33V -6 Halogen-Free fiBGA 256 IND
LCMXO2-7000HC-4BG332I 6864 25V/33V —4 Halogen-Free caBGA 332 IND
LCMX02-7000HC-5BG332I 6864 25V/33V -5 Halogen-Free caBGA 332 IND
LCMXO02-7000HC-6BG332I 6864 25V/33V —6 Halogen-Free caBGA 332 IND
LCMXO2-7000HC-4FG400I 6864 25V/33V -4 Halogen-Free fpBGA 400 IND
LCMX02-7000HC-5FG400I 6864 25V/33V -5 Halogen-Free fpBGA 400 IND
LCMX02-7000HC-6FG400I 6864 25V/33V -6 Halogen-Free fpBGA 400 IND
LCMXO2-7000HC-4FG484I 6864 25V/33V -4 Halogen-Free fpBGA 484 IND
LCMXO2-7000HC-5FG4841 6864 25V/33V -5 Halogen-Free fpBGA 484 IND
LCMX02-7000HC-6FG484I 6864 25V/33V -6 Halogen-Free fpBGA 484 IND
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Part Number LUTs Supply Voltage Grade Package Leads Temp.
LCMXO2-4000HE-4MG132I 4320 1.2V -4 Halogen-Free csBGA 132 IND
LCMXO2-4000HE-5MG132I 4320 1.2V -5 Halogen-Free csBGA 132 IND
LCMXO2-4000HE-6MG132I 4320 1.2V —6 Halogen-Free csBGA 132 IND
LCMXO2-4000HE-4TG 1441 4320 1.2V -4 Halogen-Free TQFP 144 IND
LCMXO2-4000HE-5TG 1441 4320 1.2V -5 Halogen-Free TQFP 144 IND
LCMXO2-4000HE-6TG 1441 4320 1.2V -6 Halogen-Free TQFP 144 IND
LCMX0O2-4000HE-4MG 184l 4320 1.2V —4 Halogen-Free csBGA 184 IND
LCMXO2-4000HE-5MG 1841 4320 1.2V -5 Halogen-Free csBGA 184 IND
LCMXO2-4000HE-6MG 1841 4320 1.2V —6 Halogen-Free csBGA 184 IND
LCMXO2-4000HE-4BG256I 4320 1.2V —4 Halogen-Free caBGA 256 IND
LCMXO2-4000HE-5BG256I 4320 1.2V -5 Halogen-Free caBGA 256 IND
LCMXO2-4000HE-6BG256I 4320 1.2V —6 Halogen-Free caBGA 256 IND
LCMXO02-4000HE-4FTG256I 4320 1.2V -4 Halogen-Free ftBGA 256 IND
LCMXO2-4000HE-5FTG2561 4320 1.2V -5 Halogen-Free ftBGA 256 IND
LCMXO2-4000HE-6FTG256I 4320 1.2V —6 Halogen-Free ftBGA 256 IND
LCMXO2-4000HE-4BG332I 4320 1.2V —4 Halogen-Free caBGA 332 IND
LCMXO2-4000HE-5BG332I 4320 1.2V -5 Halogen-Free caBGA 332 IND
LCMXO2-4000HE-6BG332I 4320 1.2V —6 Halogen-Free caBGA 332 IND
LCMXO02-4000HE-4FG484I 4320 1.2V —4 Halogen-Free fpBGA 484 IND
LCMXO2-4000HE-5FG484I 4320 1.2V -5 Halogen-Free fpBGA 484 IND
LCMXO2-4000HE-6FG484I 4320 1.2V —6 Halogen-Free fpBGA 484 IND

Part Number LUTs Supply Voltage Grade Package Leads Temp.
LCMXO2-7000HE-4TG 1441 6864 1.2V -4 Halogen-Free TQFP 144 IND
LCMXO2-7000HE-5TG 1441 6864 1.2V -5 Halogen-Free TQFP 144 IND
LCMXO2-7000HE-6TG 144l 6864 1.2V -6 Halogen-Free TQFP 144 IND
LCMXO2-7000HE-4BG256I 6864 1.2V —4 Halogen-Free caBGA 256 IND
LCMXO2-7000HE-5BG256I 6864 1.2V -5 Halogen-Free caBGA 256 IND
LCMXO2-7000HE-6BG256I 6864 1.2V -6 Halogen-Free caBGA 256 IND
LCMXO2-7000HE-4FTG256I 6864 1.2V —4 Halogen-Free ftBGA 256 IND
LCMXO2-7000HE-5FTG2561 6864 1.2V -5 Halogen-Free ftBGA 256 IND
LCMXO2-7000HE-6FTG256I 6864 1.2V —6 Halogen-Free ftBGA 256 IND
LCMXO2-7000HE-4BG332I 6864 1.2V —4 Halogen-Free caBGA 332 IND
LCMXO2-7000HE-5BG332I 6864 1.2V -5 Halogen-Free caBGA 332 IND
LCMXO2-7000HE-6BG332I 6864 1.2V —6 Halogen-Free caBGA 332 IND
LCMXO2-7000HE-4FG484I 6864 1.2V -4 Halogen-Free fpBGA 484 IND
LCMXO2-7000HE-5FG484l 6864 1.2V -5 Halogen-Free fpBGA 484 IND
LCMXO2-7000HE-6FG484| 6864 1.2V —6 Halogen-Free fpBGA 484 IND
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Date Version Section Change Summary
March 2017 3.3 DC and Switching Updated the Absolute Maximum Ratings section.
Characteristics Added standards.

Updated the syslO Recommended Operating Conditions section.
Added standards.

Updated the syslO Single-Ended DC Electrical Characteristics sec-
tion. Added standards.

Updated the MachXO2 External Switching Characteristics — HC/HE
Devices section.

Under 7:1 LVDS Outputs — GDDR71_TX.ECLK.7:1, the Dyg and the
Dya parameters were changed to D,g and D4 The parameter
descriptions were also modified.

Updated the MachXO2 External Switching Characteristics — ZE
Devices section.

Under 7:1 LVDS Outputs — GDDR71_TX.ECLK.7:1, the Dyg and the
Dya parameters were changed to D,g and D5 The parameter
descriptions were also modified.

Updated the sysCONFIG Port Timing Specifications section.
Corrected the t 7 units from ns to ps.

Pinout Information

Updated the Signal Descriptions section. Revised the descriptions of
the PROGRAMN, INITN, and DONE signals.

Updated the Pinout Information Summary section. Added footnote to
MachX02-1200 32 QFN.

Ordering Information

Updated the MachXO2 Part Number Description section. Corrected
the MG184, BG256, FTG256 package information. Added “(0.8 mm
Pitch)” to BG332.

Updated the Ultra Low Power Industrial Grade Devices, Halogen Free
(RoHS) Packaging section.

— Updated LCMX02-1200ZE-1UWG25ITR50 footnote.

— Corrected footnote numbering typo.

— Added the LCMX02-2000ZE-1UWG49ITR50 and LCMXO2-
2000ZE-1UWGA49ITR1K part numbers. Updated/added footnote/s.
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