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Table 2-5. sysMEM Block Configurations

Memory Mode Configurations

8,192 x 1
4,096 x 2
2,048 x4
1,024 x 9

8,192 x 1
4,096 x 2
2,048 x4
1,024 x 9

8,192 x 1
4,096 x 2
Pseudo Dual Port 2,048 x 4
1,024 x 9
512x 18

8,192 x 1
4,096 x 2
FIFO 2,048 x 4
1,024 x 9
512x 18

Single Port

True Dual Port

Bus Size Matching

All of the multi-port memory modes support different widths on each of the ports. The RAM bits are mapped LSB
word 0 to MSB word 0, LSB word 1 to MSB word 1, and so on. Although the word size and number of words for
each port varies, this mapping scheme applies to each port.

RAM Initialization and ROM Operation

If desired, the contents of the RAM can be pre-loaded during device configuration. EBR initialization data can be
loaded from the UFM. To maximize the number of UFM bits, initialize the EBRs used in your design to an all-zero
pattern. Initializing to an all-zero pattern does not use up UFM bits. MachXO2 devices have been designed such
that multiple EBRs share the same initialization memory space if they are initialized to the same pattern.

By preloading the RAM block during the chip configuration cycle and disabling the write controls, the sysMEM block
can also be utilized as a ROM.

Memory Cascading
Larger and deeper blocks of RAM can be created using EBR sysMEM Blocks. Typically, the Lattice design tools
cascade memory transparently, based on specific design inputs.

Single, Dual, Pseudo-Dual Port and FIFO Modes

Figure 2-8 shows the five basic memory configurations and their input/output names. In all the sysMEM RAM
modes, the input data and addresses for the ports are registered at the input of the memory array. The output data
of the memory is optionally registered at the memory array output.
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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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PIO

The PIO contains three blocks: an input register block, output register block and tri-state register block. These
blocks contain registers for operating in a variety of modes along with the necessary clock and selection logic.

Table 2-8. PIO Signal List

Pin Name 1/0 Type Description
CE Input Clock Enable
D Input Pin input from syslO buffer.
INDD Output Register bypassed input.
INCK Output Clock input
Qo Output DDR positive edge input
Q1 Output Registered input/DDR negative edge input
DO Input Output signal from the core (SDR and DDR)
D1 Input Output signal from the core (DDR)
TD Input Tri-state signal from the core
Q Output Data output signals to syslO Buffer
TQ Output Tri-state output signals to syslO Buffer
DQSR90! Input DQS shift 90-degree read clock
DQSW90' Input DQS shift 90-degree write clock
DDRCLKPOL' Input DDR input register polarity control signal from DQS
SCLK Input System clock for input and output/tri-state blocks.
RST Input Local set reset signal

1. Available in PIO on right edge only.

Input Register Block

The input register blocks for the PIOs on all edges contain delay elements and registers that can be used to condi-
tion high-speed interface signals before they are passed to the device core. In addition to this functionality, the input
register blocks for the PIOs on the right edge include built-in logic to interface to DDR memory.

Figure 2-12 shows the input register block for the PIOs located on the left, top and bottom edges. Figure 2-13
shows the input register block for the PIOs on the right edge.

Left, Top, Bottom Edges

Input signals are fed from the syslO buffer to the input register block (as signal D). If desired, the input signal can
bypass the register and delay elements and be used directly as a combinatorial signal (INDD), and a clock (INCK).
If an input delay is desired, users can select a fixed delay. I/Os on the bottom edge also have a dynamic delay,
DEL[4:0]. The delay, if selected, reduces input register hold time requirements when using a global clock. The input
block allows two modes of operation. In single data rate (SDR) the data is registered with the system clock (SCLK)
by one of the registers in the single data rate sync register block. In Generic DDR mode, two registers are used to
sample the data on the positive and negative edges of the system clock (SCLK) signal, creating two data streams.
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These gearboxes have three stage pipeline registers. The first stage registers sample the high-speed input data by
the high-speed edge clock on its rising and falling edges. The second stage registers perform data alignment
based on the control signals UPDATE and SELO from the control block. The third stage pipeline registers pass the
data to the device core synchronized to the low-speed system clock. Figure 2-16 shows a block diagram of the
input gearbox.

Figure 2-16. Input Gearbox
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DC Electrical Characteristics

Over Recommended Operating Conditions

Symbol Parameter Condition Min. Typ. Max. | Units
Clamp OFF and VCC|O < V|N < V|H (MAX) — —_— +175 |J.A
Clamp OFF and VIN = VCClO -10 —_— 10 }J.A
Clamp OFF and VCC|O -0.97V < VIN < — —_
14 -175 HA
e " Input or I/O Leakage Veeio
Clamp OFF and 0 V < V\ < Vg0 —0.97 V — — 10 MA
Clamp OFF and V| = GND — — 10 MA
Clamp ON and 0V < VIN < VCClO —_— —_— 10 }JA
lpy I/0 Active Pull-up Current |0 <V|y<0.7 Voo -30 — -309 WA
1/0O Active Pull-down —
IPD Current V||_ (MAX) < V|N < VCC|O 30 305 IJ.A
Bus Hold Low sustainin — —
lBHLS current 9 |Vin = ViL (MAX) 30 HA
Bus Hold High sustainin
lsHHS current g 9 |Vin=0.7Vccio -30 — — HA
Bus Hold Low Overdrive
IBHLO current 0<Viy<Vccio — — 305 HA
Bus Hold High Overdrive
lBHHO current 9 0 <Vin<Vceio — — | -809 | pA
Vet Bus Hold Trip Points Vi | | Vi v
BHT (MAX) (MIN)
. 2 Vecio=3.3V,25V,1.8V, 1.5V, 1.2V,
C1 1/0 Capacitance Ve = Typ., Vio = 0 10 Vi (MAX) 3 5 9 pF
Dedicated Input Vecio=33V,25V,1.8V, 15V, 1.2V,
c2 Capacitance® Ve =Typ., Vio = 0 to V) (MAX) 3 55 / PF
Veelo = 3.3V, Hysteresis = Large — 450 — mV
Vceio = 2.5V, Hysteresis = Large — 250 — mV
Veeio = 1.8V, Hysteresis = Large — 125 — mV
Y Hysteresis for Schmitt Veeio = 1.5V, Hysteresis = Large — 100 — mV
HYST Trigger Inputs® Vocio = 3.3 V, Hysteresis = Small — [ 250 | — mvV
Vceio = 2.5V, Hysteresis = Small — 150 — mV
Veceio = 1.8V, Hysteresis = Small — 60 — mV
Veeio = 1.5V, Hysteresis = Small — 40 — mV

1. Input or I/O leakage current is measured with the pin configured as an input or as an 1/O with the output driver tri-stated. It is not measured

with the output driver active. Bus maintenance circuits are disabled.
2. Tp25°C,f=1.0 MHz.
3. Please refer to V|_and V| in the syslO Single-Ended DC Electrical Characteristics table of this document.
4. When V,y is higher than Vg 0, @ transient current typically of 30 ns in duration or less with a peak current of 6 mA can occur on the high-to-

low transition. For true LVDS output pins in MachX02-640U, MachX02-1200/U and larger devices, V| must be less than or equal to Vg0
5. With bus keeper circuit turned on. For more details, refer to TN1202, MachXO2 syslO Usage Guide.
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LVDS Emulation

MachXO2 devices can support LVDS outputs via emulation (LVDS25E). The output is emulated using complemen-
tary LVCMOS outputs in conjunction with resistors across the driver outputs on all devices. The scheme shown in
Figure 3-1 is one possible solution for LVDS standard implementation. Resistor values in Figure 3-1 are industry
standard values for 1% resistors.

Figure 3-1. LVDS Using External Resistors (LVDS25E)

VCCIO =25
: 158 :
8mA {1 . . L
Zo =100
VCCIO =25 140 100
158
8mA 1 d C
On-chip Off-chip Off-chip On-chip
E— <+—
Emulated
LVDS
Buffer

Note: All resistors are +1%.

Table 3-1. LVDS25E DC Conditions

Over Recommended Operating Conditions

Parameter Description Typ. Units
Zout Output impedance 20 Ohms
Rg Driver series resistor 158 Ohms
Rp Driver parallel resistor 140 Ohms
Rt Receiver termination 100 Ohms
VoH Output high voltage 1.43 \"
VoL Output low voltage 1.07 \
Vob Output differential voltage 0.35 Vv
Vewm Output common mode voltage 1.25 \
Zaack Back impedance 100.5 Ohms
Ioc DC output current 6.03 mA
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-6 -5 -4
Parameter Description Device Min. | Max. | Min. | Max Min. | Max. | Units
MachXO2-256HC-HE | 142 | — | 159 | — | 196 | — ns
MachXO2-640HC-HE | 141 | — [ 158 | — [ 196 | — ns
Clock to Data Setup — PIO MachX02-1200HC-HE| 163 | — | 179 | — [ 217 | — ns
tsu DEL Input Register with Data Input
- Delay MachXO2-2000HC-HE| 161 | — | 1.76 | — | 213 | — ns
MachXO2-4000HC-HE| 166 | — | 1.81 | — [ 219 | — ns
MachX02-7000HC-HE| 153 | — [ 167 | — | 203 | — ns
MachX02-256HC-HE | 024 | — [-024| — [-024| — ns
MachX02-640HC-HE | 023 | — [-023| — [-023| — ns
¢ Clock to Data Hold — PIO Input [MachX02-1200HC-HE| -0.24 | — |-024 | — |-024| — ns
H_DEL Register with Input Data Delay [MachXO2-2000HC-HE | -0.23 | — |-023| — |-023| — | ns
MachX02-4000HC-HE| -025 | — [-025| — [-025| — ns
MachX02-7000HC-HE| -0.21 | — [-021| — [-021| — ns
fuax 10 S:SSKR'Z;‘;?;”CV of /Oand | A Machx02 devices | — | 388 | — | 323 | — | 269 | MHz
General /0 Pin Parameters (Using Edge Clock without PLL)
MachX02-1200HC-HE] — [ 753 [ — [ 776 | — [ 810 | ns
t Clock to Output — PIO Output |MachXO2-2000HC-HE| — [ 753 | — [ 776 | — [ 810 | ns
COE Register MachXO2-4000HC-HE| — | 7.45 | — | 7.68 | — | 800 | ns
MachX02-7000HC-HE| — | 753 | — [ 776 | — | 810 | ns
MachX02-1200HC-HE| -0.19 | — [-0.19| — [-019| — ns
t Clock to Data Setup — PIO MachX02-2000HC-HE| -0.19 | — [-019| — [-019| — ns
SUE Input Register MachX02-4000HC-HE | -0.16 | — |-0.16| — |-0.16| — | ns
MachX02-7000HC-HE| -0.19 | — [-0.19| — [-019| — ns
MachXO2-1200HC-HE| 1.97 | — | 224 | — [ 252 | — ns
- Clock to Data Hold — PIO Input MachX02-2000HC-HE | 1.97 — 2.24 — 2.52 — ns
Register MachXO02-4000HC-HE| 189 | — | 216 | — | 243 | — ns
MachX02-7000HC-HE| 1.97 | — | 224 | — [ 252 | — ns
MachX02-1200HC-HE| 156 | — | 169 | — | 2.05 | — ns
Clock to Data Setup — PIO MachX02-2000HC-HE| 156 | — | 169 | — | 2.05 | — ns
tsu DELE Input Register with Data Input
- Delay MachXO2-4000HC-HE| 1.74 | — | 188 | — | 225 | — ns
MachX02-7000HC-HE| 166 | — | 1.81 | — | 217 | — ns
MachX02-1200HC-HE| -023 | — [-023| — [-023| — ns
¢ Clock to Data Hold — PIO Input [MachX02-2000HC-HE| -0.23 | — |-023 | — |-023| — ns
H_DELE Register with Input Data Delay [MachX02-4000HC-HE | —0.34 | — |-034| — |-034| — ns
MachX02-7000HC-HE| -029 | — [-029| — [-029| — ns
General I/0 Pin Parameters (Using Primary Clock with PLL)
MachX02-1200HC-HE] — [ 597 [ — [ 600 ] — [ 613 | ns
) Clock to Output — PIO Output |MachX02-2000HC-HE| — 5.98 — 6.01 — 6.14 ns
COPLL Register MachXO2-4000HC-HE| — | 599 | — | 6.02 | — | 6.16 | ns
MachX02-7000HC-HE| — | 602 | — | 606 | — | 620 | ns
MachX02-1200HC-HE| 036 | — | 036 | — | 0.65 | — ns
t Clock to Data Setup — PIO MachX02-2000HC-HE| 036 | — | 036 | — | 0.63 | — ns
SUPLL Input Register MachXO2-4000HC-HE| 035 | — | 035 | — | 062 | — ns
MachX02-7000HC-HE| 034 | — | 034 | — [ 059 | — ns
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Parameter

Description

Device

Generic DDR4 Inputs with Clock and Data Aligned at Pin Using PCLK Pin for Clock Input - GDDRX4_RX.ECLK.Aligned® 2

tova Input Data Valid After ECLK
tove Input Data Hold After ECLK
f DDRX4 Serial Input Data
DATA Speed

fDDRX4 DDRX4 ECLK Frequency
fscLk SCLK Frequency

MachX02-640U,
MachX02-1200/U and
larger devices,

bottom side only."

6 5 4
Min. ‘ Max. | Min. ‘ Max. | Min. ‘ Max. | Units
— 0.290 — 0.320 — 0.345 Ul
0.739 — 0.699 — 0.703 — Ul
— 756 — 630 — 524 | Mbps
— 378 — 315 — 262 MHz
— 95 — 79 — 66 MHz

Generic DDR4 Inputs with Clock and Data Centered at Pin Using PCLK Pin for Clock

Input - GDDRX4_RX.ECLK.Centered® *?

tsu Input Data Setup Before ECLK 0233 — |0219| — |0.198 | — ns
tho Input Data Hold After ECLK MachXO2-640U, 0287| — (0287 | — |0344 | — ns
DDRX4 Serial Input Data MachX02-1200/U and | . .
foaTa Speed larger devices, 756 630 524 | Mbps
H 1
T— DDRX4 ECLK Frequency bottom side only. — | 378 | — | 3156 | — | 262 | MHz
fsoLk SCLK Frequency — 95 — 79 — 66 MHz
7:1 LVDS Inputs (GDDR71_RX.ECLK.7:1)% 2
tova Input Data Valid After ECLK — Jo290] — Jo0320] — [0345] uUI
tove Input Data Hold After ECLK 0739 | — |0699| — |0703| — ul
DDR71 Serial Input Data MachX02-640U, . . -
foaTa Speed MachX02-1200/U and 756 630 524 | Mbps
T— DDR71 ECLK Frequency larger devices, bottom ™ "378 " " 345 | — | 262 | MHz
side only.
7:1 Input Clock Frequency
foLkIN (SCLK) (minimum limited by — 108 — 90 — 75 MHz

PLL)

Generic DDR Outputs with Clock and Data Aligned at Pin Using PCLK Pin for Clock Input — GDDRX1_TX.SCLK.Aligned® 2

Output Data Invalid After CLK

el Output

tois Output Data Invalid Before
CLK Output

foaTA DDRX1 Output Data Speed

foDRX1 DDRX1 SCLK frequency

All MachXO2 devices,
all sides.

— 0520 — |0550| — |0580| ns
— 0520 — |0550| — |0580| ns
— 300 — 250 — 208 | Mbps
— 150 — 125 — 104 | MHz

Generic DDR Outputs with Clock and Data Centered at Pin Using PC|

LK Pin for Clock Input —

GDDRX1_TX.SCLK.Centered® 2

Output Data Valid Before CLK

tove Output

t Qutput Data Valid After CLK
DVA Output

foaTA DDRX1 Output Data Speed
f DDRX1 SCLK Frequency
DDRX1

(minimum limited by PLL)

All MachXO2 devices,
all sides.

1210 | — 1510 | — 1870 | — ns

1210 | — 1510 | — 1870 | — ns
— 300 — 250 — 208 | Mbps
— 150 — 125 — 104 | MHz

Generic DDRX2 Outputs with Clock and Data Aligned at Pin Using PCLK Pin

for Clock Input — GDDRX2_TX.ECLK.Aligned® *?

Output Data Invalid After CLK

toia Output

t Output Data Invalid Before
DB CLK Output

f DDRX2 Serial Output Data
DATA Speed

fDDRXZ DDRX2 ECLK frequency
fscLk SCLK Frequency

MachX02-640U,
MachX02-1200/U and
larger devices, top side
only.

— 0200 — |0215| — |[0230| ns
— 0200 — (0215 — |0230| ns
— 664 — 554 — 462 | Mbps
— 332 — 277 — 231 MHz
— 166 — 139 — 116 | MHz
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Parameter

Description

Device

-3

-2

-1

Min. | Max.

Min. | Max.

Min. | Max.

Units

Generic DDR4 Inputs with Clock and Data Centered at Pin Using PCLK Pin for Clock

Input - GDDRX4_RX.ECLK.Centered® '2

tsu Input Data Setup Before ECLK 0434| — |053| — |0630| — ns

tho Input Data Hold After ECLK MachX02-640U, 0385| — |039%| — |0463| — ns
DDRX4 Serial Input Data MachX02-1200/U

foaTa Speed and larger devices, - 420 - 352 - 292 | Mbps

H 11

T— DDRX4 ECLK Frequency bottom side only — 210 | — [ 176 | — | 146 | MHz

fscLk SCLK Frequency — 53 — 44 — 37 MHz

7:1 LVDS Inputs - GDDR71_RX.ECLK.7.1%"

tova Input Data Valid After ECLK — |0307| — |0316| — |[0.326| Ul

tovE Input Data Hold After ECLK 0662| — |0650| — |0649| — ul
DDR?71 Serial Input Data MachX02-640U, - . .

foaTA Speed MachX02-1200/U 420 352 292 | Mbps

and larger devices, — — —

foDR71 DDR71 ECLK Frequency bottom side only™" 210 176 146 | MHz
7:1 Input Clock Frequency

foLkiN (SCLK) (minimum limited by — 60 — 50 — 42 MHz
PLL)

Generic DDR Outputs with Clock and Data Aligned at Pin Using PCLK Pin for Clock Input - GDDRX1_TX.SCLK.Aligned® '?
Output Data Invalid After CLK

toia Output — 1080 — |0910| — |0970| ns
Output Data Invalid Before All MachXO2

t — 1080 — |0910| — |0970| ns

DIB CLK Output devices, all sides

foaTA DDRX1 Output Data Speed — 140 — 116 — 98 | Mbps

fDDRX1 DDRX1 SCLK frequency — 70 — 58 — 49 MHz

Generic DDR Outputs with Clock and Data Ce

ntered at Pin Using PCLK Pin for Clock Input —

GDDRX1_TX.SCLK.Centered® '

Output Data Valid Before CLK

All MachX02
devices, all sides

tove Output

t Output Data Valid After CLK
DVA Output

foaTA DDRX1 Output Data Speed
f DDRX1 SCLK Frequency
DDRX1

(minimum limited by PLL)

2720 — 3380 | — [4140| — ns

2720 — 3380 | — [4140| — ns
— 140 — 116 — 98 Mbps
— 70 — 58 — 49 MHz

Generic DDRX2 Outputs with Clock and Data Aligned at Pin Using PCLK Pin

for Clock Input — GDDRX2_TX.ECLK.Aligned® *?

Output Data Invalid After CLK

MachX02-640U,
MachX02-1200/U

and larger devices,
top side only

toia Output

t Output Data Invalid Before
DiB CLK Output

f DDRX2 Serial Output Data
DATA Speed

foDRX2 DDRX2 ECLK frequency
fsoLk SCLK Frequency

— 10270 — 0300 — ]0.330 ns
— 10270 — |0300| — ]0.330 ns
— 280 — 234 — 194 | Mbps
— 140 — 117 — 97 MHz
— 70 — 59 — 49 MHz
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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 8EthoutS(23)lock Frequency (CLKOP, CLKOS, 15625 | 400 MHz
fouTs 8E:<poutsgequency (CLKOS3 cascaded from 0.0122 | 400 MHz
fvco PLL VCO Frequency 200 800 MHz
fpFD 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 PS PP
fouT < 100 MHz — 0.007 UIPP
Output Clock Cycle-to-cycle Jitter four > 100 MHz — 180 PS PP
fout < 100 MHz — 0.009 uiPP
topyt"® Output Clock Phase Jitter fprp > 100 MHz — 160 PS PP
fprp < 100 MHz — 0.011 UIPP
Output Clock Period Jitter (Fractional-N) four > 100 MHz _ 230 PSP
fouT < 100 MHz — 0.12 UIPP
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
tipuir® Input Clock Period Jitter fprp = 20 MHz — 1,000 PS PP
fprp < 20 MHz — 0.02 UIPP
t Input Clock High Time 90% to 90% 0.5 — ns
tLo 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
tRsTREC RST Recovery Time 1 — ns
trsT DIV RESETC/D Pulse Width 10 — ns
trstrec piv  |RESETC/D Recovery Time 1 — ns
trotare-seTup |PHASESTEP Setup Time 10 — ns

3-31




= L ATTICE Pinout Information

MachXO2 Family Data Sheet

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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Ordering Information

MachXO2 devices have top-side markings, for commercial and industrial grades, as shown below:

LATTICE LCMXO2

LCMX02-1200ZE 1%53550

1TG100C Datecode
Datecode

Notes:
1. Markings are abbreviated for small packages.

2. See PCN 05A-12 for information regarding a change to the top-side mark logo.
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Part Number LUTs Supply Voltage Grade Package Leads Temp.
LCMX02-2000ZE-1TG100C 2112 1.2V -1 Halogen-Free TQFP 100 COM
LCMX02-2000ZE-2TG100C 2112 1.2V —2 Halogen-Free TQFP 100 COM
LCMX02-2000ZE-3TG100C 2112 1.2V -3 Halogen-Free TQFP 100 COoM
LCMX02-2000ZE-1MG132C 2112 1.2V -1 Halogen-Free csBGA 132 COoM
LCMX0O2-2000ZE-2MG132C 2112 1.2V -2 Halogen-Free csBGA 132 COM
LCMXO02-2000ZE-3MG132C 2112 1.2V -3 Halogen-Free csBGA 132 COM
LCMX02-2000ZE-1TG144C 2112 1.2V -1 Halogen-Free TQFP 144 COM
LCMXO02-2000ZE-2TG144C 2112 1.2V —2 Halogen-Free TQFP 144 COM
LCMXO02-2000ZE-3TG144C 2112 1.2V -3 Halogen-Free TQFP 144 COM
LCMX02-2000ZE-1BG256C 2112 1.2V -1 Halogen-Free caBGA 256 COM
LCMX02-2000ZE-2BG256C 2112 1.2V -2 Halogen-Free caBGA 256 COM
LCMXO02-2000ZE-3BG256C 2112 1.2V -3 Halogen-Free caBGA 256 COM
LCMX02-2000ZE-1FTG256C 2112 1.2V -1 Halogen-Free ftBGA 256 COoM
LCMX0O2-2000ZE-2FTG256C 2112 1.2V -2 Halogen-Free ftBGA 256 COM
LCMX02-2000ZE-3FTG256C 2112 1.2V -3 Halogen-Free fiBGA 256 COM

Part Number LUTs Supply Voltage Grade Package Leads Temp.
LCMX02-4000ZE-1QN84C 4320 1.2V -1 Halogen-Free QFN 84 COM
LCMX02-4000ZE-2QN84C 4320 1.2V -2 Halogen-Free QFN 84 COoM
LCMX02-4000ZE-3QN84C 4320 1.2V -3 Halogen-Free QFN 84 COM
LCMXO02-4000ZE-1MG132C 4320 1.2V -1 Halogen-Free csBGA 132 COM
LCMX02-4000ZE-2MG132C 4320 1.2V -2 Halogen-Free csBGA 132 COoM
LCMX02-4000ZE-3MG132C 4320 1.2V -3 Halogen-Free csBGA 132 COM
LCMXO02-4000ZE-1TG144C 4320 1.2V -1 Halogen-Free TQFP 144 COM
LCMX02-4000ZE-2TG144C 4320 1.2V -2 Halogen-Free TQFP 144 COM
LCMXO2-4000ZE-3TG144C 4320 1.2V -3 Halogen-Free TQFP 144 COM
LCMX0O2-4000ZE-1BG256C 4320 1.2V -1 Halogen-Free caBGA 256 COM
LCMX02-4000ZE-2BG256C 4320 1.2V —2 Halogen-Free caBGA 256 COM
LCMX0O2-4000ZE-3BG256C 4320 1.2V -3 Halogen-Free caBGA 256 COM
LCMXO02-4000ZE-1FTG256C 4320 1.2V -1 Halogen-Free ftBGA 256 COM
LCMX02-4000ZE-2FTG256C 4320 1.2V -2 Halogen-Free fiBGA 256 COoM
LCMXO2-4000ZE-3FTG256C 4320 1.2V -3 Halogen-Free ftBGA 256 COM
LCMX02-4000ZE-1BG332C 4320 1.2V -1 Halogen-Free caBGA 332 COM
LCMXO02-4000ZE-2BG332C 4320 1.2V -2 Halogen-Free caBGA 332 COM
LCMX02-4000ZE-3BG332C 4320 1.2V -3 Halogen-Free caBGA 332 COM
LCMXO02-4000ZE-1FG484C 4320 1.2V -1 Halogen-Free fpBGA 484 COM
LCMXO02-4000ZE-2FG484C 4320 1.2V -2 Halogen-Free fpBGA 484 COM
LCMX02-4000ZE-3FG484C 4320 1.2V -3 Halogen-Free fpBGA 484 COoM
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High-Performance Commercial Grade Devices with Voltage Regulator, Halogen Free

(RoHS) Packaging

Part Number LUTs Supply Voltage Grade Package Leads Temp.
LCMX02-256HC-4SG32C 256 25V/33V —4 Halogen-Free QFN 32 COM
LCMX02-256HC-5SG32C 256 25V/33V -5 Halogen-Free QFN 32 COM
LCMX02-256HC-6SG32C 256 25V/33V -6 Halogen-Free QFN 32 COM
LCMX02-256HC-4SG48C 256 25V/33V —4 Halogen-Free QFN 48 COM
LCMX02-256HC-5SG48C 256 25V/33V -5 Halogen-Free QFN 48 COM
LCMX02-256HC-6SG48C 256 25V/33V -6 Halogen-Free QFN 48 COM
LCMX02-256HC-4UMG64C 256 25V/33V —4 Halogen-Free ucBGA 64 COM
LCMX02-256HC-5UMG64C 256 25V/33V -5 Halogen-Free ucBGA 64 COM
LCMX02-256HC-6UMG64C 256 25V/33V ) Halogen-Free ucBGA 64 COM
LCMX02-256HC-4TG100C 256 25V/33V —4 Halogen-Free TQFP 100 COM
LCMX02-256HC-5TG100C 256 25V/33V -5 Halogen-Free TQFP 100 COM
LCMX02-256HC-6TG100C 256 25V/33V -6 Halogen-Free TQFP 100 COoM
LCMX02-256HC-4MG132C 256 25V/33V -4 Halogen-Free csBGA 132 COoM
LCMX02-256HC-5MG132C 256 25V/33V -5 Halogen-Free csBGA 132 COM
LCMXO02-256HC-6MG132C 256 25V/33V —6 Halogen-Free csBGA 132 COM

Part Number LUTs Supply Voltage Grade Package Leads Temp.
LCMXO02-640HC-4SG48C 640 25V/33V -4 Halogen-Free QFN 48 COM
LCMX02-640HC-5SG48C 640 25V/33V -5 Halogen-Free QFN 48 COM
LCMX02-640HC-6SG48C 640 25V/33V -6 Halogen-Free QFN 48 COM
LCMX0O2-640HC-4TG100C 640 25V/33V -4 Halogen-Free TQFP 100 COM
LCMX02-640HC-5TG100C 640 25V/33V -5 Halogen-Free TQFP 100 COM
LCMX02-640HC-6TG100C 640 25V/33V ) Halogen-Free TQFP 100 COM
LCMX02-640HC-4MG132C 640 25V/33V —4 Halogen-Free csBGA 132 COM
LCMX02-640HC-5MG132C 640 25V/33V -5 Halogen-Free csBGA 132 COM
LCMX02-640HC-6MG132C 640 25V/33V -6 Halogen-Free csBGA 132 COM

Part Number LUTs Supply Voltage Grade Package Leads | Temp.
LCMX02-640UHC-4TG144C 640 25V/33V —4 Halogen-Free TQFP 144 COM
LCMX02-640UHC-5TG144C 640 25V/33V -5 Halogen-Free TQFP 144 COM
LCMXO02-640UHC-6TG144C 640 25V/33V —6 Halogen-Free TQFP 144 COM
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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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High-Performance Commercial Grade Devices without Voltage Regulator, Halogen Free
(RoHS) Packaging

Part Number LUTs Supply Voltage Grade Package Leads Temp.
LCMX02-2000HE-4TG100C 2112 1.2V —4 Halogen-Free TQFP 100 COoM
LCMXO2-2000HE-5TG100C 2112 1.2V -5 Halogen-Free TQFP 100 COM
LCMX02-2000HE-6TG100C 2112 1.2V ) Halogen-Free TQFP 100 COM
LCMX02-2000HE-4TG144C 2112 1.2V —4 Halogen-Free TQFP 144 COM
LCMXO02-2000HE-5TG144C 2112 1.2V -5 Halogen-Free TQFP 144 COM
LCMX02-2000HE-6TG144C 2112 1.2V -6 Halogen-Free TQFP 144 COM
LCMX02-2000HE-4MG132C 2112 1.2V —4 Halogen-Free csBGA 132 COM
LCMXO02-2000HE-5MG132C 2112 1.2V -5 Halogen-Free csBGA 132 COM
LCMXO02-2000HE-6MG132C 2112 1.2V —6 Halogen-Free csBGA 132 COM
LCMX02-2000HE-4BG256C 2112 1.2V -4 Halogen-Free caBGA 256 COM
LCMX02-2000HE-5BG256C 2112 1.2V -5 Halogen-Free caBGA 256 COM
LCMXO2-2000HE-6BG256C 2112 1.2V -6 Halogen-Free caBGA 256 COM
LCMX02-2000HE-4FTG256C 2112 1.2V -4 Halogen-Free fiBGA 256 COoM
LCMX02-2000HE-5FTG256C 2112 1.2V -5 Halogen-Free ftBGA 256 COM
LCMXO2-2000HE-6FTG256C 2112 1.2V —6 Halogen-Free fiBGA 256 COM

Part Number LUTs Supply Voltage Grade Package Leads Temp.
LCMXO2-2000UHE-4FG484C 2112 1.2V —4 Halogen-Free fpBGA 484 COM
LCMXO02-2000UHE-5FG484C 2112 1.2V -5 Halogen-Free fpBGA 484 COM
LCMX02-2000UHE-6FG484C 2112 1.2V ) Halogen-Free fpBGA 484 COM

Part Number LUTs Supply Voltage Grade Package Leads Temp.
LCMX02-4000HE-4TG144C 4320 1.2V —4 Halogen-Free TQFP 144 COM
LCMXO2-4000HE-5TG144C 4320 1.2V -5 Halogen-Free TQFP 144 COM
LCMXO2-4000HE-6TG144C 4320 1.2V —6 Halogen-Free TQFP 144 COM
LCMX02-4000HE-4MG132C 4320 1.2V —4 Halogen-Free csBGA 132 COoM
LCMXO2-4000HE-5MG132C 4320 1.2V -5 Halogen-Free csBGA 132 COM
LCMXO02-4000HE-6MG132C 4320 1.2V —6 Halogen-Free csBGA 132 COM
LCMX02-4000HE-4BG256C 4320 1.2V —4 Halogen-Free caBGA 256 COM
LCMXO2-4000HE-4MG184C 4320 1.2V —4 Halogen-Free csBGA 184 COoM
LCMXO02-4000HE-5MG184C 4320 1.2V -5 Halogen-Free csBGA 184 COM
LCMX02-4000HE-6MG184C 4320 1.2V -6 Halogen-Free csBGA 184 COM
LCMX0O2-4000HE-5BG256C 4320 1.2V -5 Halogen-Free caBGA 256 COM
LCMXO02-4000HE-6BG256C 4320 1.2V —6 Halogen-Free caBGA 256 COM
LCMX02-4000HE-4FTG256C 4320 1.2V —4 Halogen-Free fiBGA 256 COM
LCMX02-4000HE-5FTG256C 4320 1.2V -5 Halogen-Free fiBGA 256 COM
LCMXO2-4000HE-6FTG256C 4320 1.2V —6 Halogen-Free fiBGA 256 COM
LCMXO02-4000HE-4BG332C 4320 1.2V -4 Halogen-Free caBGA 332 COM
LCMX02-4000HE-5BG332C 4320 1.2V -5 Halogen-Free caBGA 332 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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Ordering Information
MachXO2 Family Data Sheet

Part Number LUTs Supply Voltage Grade Package Leads Temp.
LCMXO2-1200HC-4SG32I 1280 25V/33V —4 Halogen-Free QFN 32 IND
LCMX02-1200HC-55G32I 1280 25V/33V -5 Halogen-Free QFN 32 IND
LCMX02-1200HC-6SG32I 1280 25V/33V —6 Halogen-Free QFN 32 IND
LCMX02-1200HC-4TG100I 1280 25V/33V -4 Halogen-Free TQFP 100 IND
LCMX02-1200HC-5TG100I 1280 25V/33V -5 Halogen-Free TQFP 100 IND
LCMXO02-1200HC-6TG100I 1280 25V/33V —6 Halogen-Free TQFP 100 IND
LCMX02-1200HC-4MG132| 1280 25V/33V -4 Halogen-Free csBGA 132 IND
LCMX02-1200HC-5MG132] 1280 25V/33V -5 Halogen-Free csBGA 132 IND
LCMXO2-1200HC-6MG 132l 1280 25V/33V -6 Halogen-Free csBGA 132 IND
LCMX02-1200HC-4TG 144l 1280 25V/33V —4 Halogen-Free TQFP 144 IND
LCMX02-1200HC-5TG 144l 1280 25V/33V -5 Halogen-Free TQFP 144 IND
LCMXO2-1200HC-6TG 144l 1280 25V/33V -6 Halogen-Free TQFP 144 IND

Part Number LUTs Supply Voltage Grade Package Leads | Temp.
LCMX02-1200UHC-4FTG256I 1280 25V/33V —4 Halogen-Free fiBGA 256 IND
LCMX0O2-1200UHC-5FTG2561 1280 25V/33V -5 Halogen-Free ftBGA 256 IND
LCMX02-1200UHC-6FTG256I 1280 25V/33V -6 Halogen-Free ftBGA 256 IND

Part Number LUTs Supply Voltage Grade Package Leads Temp.
LCMX02-2000HC-4TG100I 2112 25V/33V —4 Halogen-Free TQFP 100 IND
LCMX02-2000HC-5TG100I 2112 25V/33V -5 Halogen-Free TQFP 100 IND
LCMX0O2-2000HC-6TG100lI 2112 25V/33V -6 Halogen-Free TQFP 100 IND
LCMXO2-2000HC-4MG 132l 2112 25V/33V —4 Halogen-Free csBGA 132 IND
LCMX02-2000HC-5MG132| 2112 25V/33V -5 Halogen-Free csBGA 132 IND
LCMXO2-2000HC-6MG132I 2112 25V/3.3V —6 Halogen-Free csBGA 132 IND
LCMXO02-2000HC-4TG 144l 2112 25V/33V —4 Halogen-Free TQFP 144 IND
LCMX02-2000HC-5TG 144l 2112 25V/33V -5 Halogen-Free TQFP 144 IND
LCMXO2-2000HC-6TG 144l 2112 25V/33V -6 Halogen-Free TQFP 144 IND
LCMXO2-2000HC-4BG256I 2112 25V/33V —4 Halogen-Free caBGA 256 IND
LCMX02-2000HC-5BG 256 2112 25V/33V -5 Halogen-Free caBGA 256 IND
LCMXO2-2000HC-6BG256I 2112 25V/33V —6 Halogen-Free caBGA 256 IND
LCMXO02-2000HC-4FTG256I 2112 25V/33V —4 Halogen-Free ftBGA 256 IND
LCMX02-2000HC-5FTG256I 2112 25V/33V -5 Halogen-Free fiBGA 256 IND
LCMX02-2000HC-6FTG256I 2112 25V/33V ) Halogen-Free ftBGA 256 IND

Part Number LUTs Supply Voltage Grade Package Leads Temp.
LCMX02-2000UHC-4FG484I 2112 25V/33V —4 Halogen-Free fpBGA 484 IND
LCMXO2-2000UHC-5FG484| 2112 25V/33V -5 Halogen-Free fpBGA 484 IND
LCMX02-2000UHC-6FG484I 2112 25V/33V —6 Halogen-Free fpBGA 484 IND
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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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Revision History
MachXO02 Family Data Sheet

Date

Version

Section

Change Summary

December 2014

2.9

Introduction

Updated the Features section. Revised Table 1-1, MachXO2 Family
Selection Guide.

— Removed X02-4000U data.

— Removed 400-ball fiBGA.

— Removed 25-ball WLCSP value for XO2-2000U.

DC and Switching
Characteristics

Updated the Recommended Operating Conditions section. Adjusted
Max. values for Vo and Vegio.

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

Pinout Information

Updated the Pinout Information Summary section. Removed
MachX02-4000U.

Ordering Information

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

Updated the High-Performance Commercial Grade Devices with Volt-
age Regulator, Halogen Free (RoHS) Packaging section. Removed
LCMX0O2-4000UHC part numbers.

Updated the High-Performance Industrial Grade Devices with Voltage
Regulator, Halogen Free (RoHS) Packaging section. Removed
LCMX02-4000UHC part numbers.

November 2014

2.8

Introduction

Updated the Features section.

— Revised 1/Os under Flexible Logic Architecture.

— Revised standby power under Ultra Low Power Devices.

— Revise input frequency range under Flexible On-Chip Clocking.

Updated Table 1-1, MachXO2 Family Selection Guide.
— Added X0O2-4000U data.

— Removed HE and ZE device options for XO2-4000.
— Added 400-ball ftBGA.

Pinout Information

Updated the Pinout Information Summary section. Added MachXO2-
4000U caBGA400 and MachX02-7000 caBGA400.

Ordering Information

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

Updated the Ordering Information section. Added MachX02-4000U
caBGA400 and MachX02-7000 caBGA400 part numbers.

October 2014

2.7

Ordering Information

Updated the Ultra Low Power Industrial Grade Devices, Halogen Free
(RoHS) Packaging section. Fixed typo in LCMX02-2000ZE-
1UWGA49ITR part number package.

Architecture

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

DC and Switching
Characteristics

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

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

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

July 2014

2.6

DC and Switching
Characteristics

Updated syslO Single-Ended DC Electrical Characteristics' 2 section.
Updated footnote 4.

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

Ordering Information

Updated UW49 package to UWG49 in MachXO2 Part Number
Description.

Updated LCMX02-2000ZE-1UWG49CTR package in Ultra Low
Power Commercial Grade Devices, Halogen Free (RoHS) Packaging.
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