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Figure 2-6. Distributed Memory Primitives
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ROM Mode: The ROM mode uses the same principal as the RAM modes, but without the Write port. Pre-loading is
accomplished through the programming interface during configuration.

PFU Modes of Operation
Slices can be combined within a PFU to form larger functions. Table 2-4 tabulates these modes and documents the
functionality possible at the PFU level.

Table 2-4. PFU Modes of Operation

Logic Ripple RAM ROM
MUx g or 2-bit Add x 4 SPR1ex2 x4 ROM16x1 x 8
MUk o or 2-bit Sub x 4 SPR16xd x2 ROM16x2 x 4
Vox X2 of 2-bit Counter x 4 SPR16x8 x 1 ROM16x4 x 2
MIIJL;(T176)§(11 c))(r1 2-bit Comp x 4 ROM16x8 x 1

Routing

There are many resources provided in the MachXO devices to route signals individually or as buses with related
control signals. The routing resources consist of switching circuitry, buffers and metal interconnect (routing) seg-
ments.

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

2-6



= LATTICE

Architecture
MachXO Family Data Sheet

Figure 2-8. Primary Clocks for MachX01200 and MachX02280 Devices
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Four secondary clocks are generated from four 16:1 muxes as shown in Figure 2-9. Four of the secondary clock
sources come from dual function clock pins and 12 come from internal routing.

Figure 2-9. Secondary Clocks for MachXO Devices
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Table 2-5. PLL Signal Descriptions

Signal /0 Description
CLKI | Clock input from external pin or routing
CLKFB | PLL feedback input from PLL output, clock net, routing/external pin or internal feedback from
CLKINTFB port
RST | “1” to reset the input clock divider
CLKOS (0] PLL output clock to clock tree (phase shifted/duty cycle changed)
CLKOP (0] PLL output clock to clock tree (No phase shift)
CLKOK (0] PLL output to clock tree through secondary clock divider
LOCK O “1” indicates PLL LOCK to CLKI
CLKINTFB (e Internal feedback source, CLKOP divider output before CLOCKTREE
DDAMODE | Dynamic Delay Enable. “1”: Pin control (dynamic), “0”: Fuse Control (static)
DDAIZR | Dynamic Delay Zero. “1”: delay = 0, “0”: delay = on
DDAILAG | Dynamic Delay Lag/Lead. “1”: Lag, “0”: Lead
DDAIDEL[2:0] | Dynamic Delay Input

For more information on the PLL, please see details of additional technical documentation at the end of this data

sheet.

sysMEM Memory

The MachX01200 and MachX02280 devices contain sysMEM Embedded Block RAMs (EBRs). The EBR consists
of a 9-Kbit RAM, with dedicated input and output registers.

sysMEM Memory Block

The sysMEM block can implement single port, dual port, pseudo dual port, or FIFO memories. Each block can be
used in a variety of depths and widths as shown in Table 2-6.

Table 2-6. sysMEM Block Configurations

Memory Mode Configurations

8,192 x 1
4,096 x 2
2,048 x 4
1,024 x 9
512x 18
256 x 36

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

8,192 x 1
4,096 x 2
2,048 x4
1,024 x 9
512x 18
256 x 36

8,192 x 1
4,096 x 2
2,048 x 4
1,024 x 9
512x 18
256 x 36

Single Port

Pseudo Dual Port

FIFO
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output data signals are multiplexed and provide a single signal to the I/O pin via the syslO buffer. Figure 2-17
shows the MachXO PIO logic.

The tristate control signal is multiplexed from the output data signals and their complements. In addition a global
signal (TSALL) from a dedicated pad can be used to tristate the syslO buffer.

The PIO receives an input signal from the pin via the syslO buffer and provides this signal to the core of the device.
In addition there are programmable elements that can be utilized by the design tools to avoid positive hold times.

Figure 2-17. MachXO PIO Block Diagram
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Buffer 4 is available in MachX01200 and MachX02280 devices only.

syslO Buffer

Each 1/O is associated with a flexible buffer referred to as a syslO buffer. These buffers are arranged around the
periphery of the device in groups referred to as Banks. The syslO buffers allow users to implement the wide variety
of standards that are found in today’s systems including LVCMOS, TTL, BLVDS, LVDS and LVPECL.

In the MachXO devices, single-ended output buffers and ratioed input buffers (LVTTL, LVCMOS and PCI) are pow-
ered using Vgcjo- In addition to the Bank V¢ o supplies, the MachXO devices have a V¢ core logic power supply,
and a Vcaux supply that powers up a variety of internal circuits including all the differential and referenced input buf-
fers.

MachX0256 and MachXO0640 devices contain single-ended input buffers and single-ended output buffers with
complementary outputs on all the 1/0 Banks.

MachX01200 and MachX02280 devices contain two types of syslO buffer pairs.

1. Top and Bottom syslO Buffer Pairs
The syslO buffer pairs in the top and bottom Banks of the device consist of two single-ended output drivers and
two sets of single-ended input buffers (for ratioed or absolute input levels). The I/O pairs on the top and bottom
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of the devices also support differential input buffers. PCI clamps are available on the top Bank I/O buffers. The
PCI clamp is enabled after V¢, Vecaux: and Vego are at valid operating levels and the device has been con-

figured.

The two pads in the pair are described as “true” and “comp”, where the true pad is associated with the positive
side of the differential input buffer and the comp (complementary) pad is associated with the negative side of
the differential input buffer.

2. Left and Right syslO Buffer Pairs
The syslO buffer pairs in the left and right Banks of the device consist of two single-ended output drivers and
two sets of single-ended input buffers (supporting ratioed and absolute input levels). The devices also have a
differential driver per output pair. The referenced input buffer can also be configured as a differential input buf-
fer. In these Banks the two pads in the pair are described as “true” and “comp”, where the true pad is associ-
ated with the positive side of the differential I/0, and the comp (complementary) pad is associated with the
negative side of the differential 1/O.

Typical I/O Behavior During Power-up

The internal power-on-reset (POR) signal is deactivated when V¢ and Vecayx have reached satisfactory levels.
After the POR signal is deactivated, the FPGA core logic becomes active. It is the user’s responsibility to ensure
that all Vo Banks are active with valid input logic levels to properly control the output logic states of all the 1/0
Banks that are critical to the application. The default configuration of the 1/O pins in a blank device is tri-state with a
weak pull-up to VCCIO. The I/O pins will maintain the blank configuration until VCC, VCCAUX and VCCIO have
reached satisfactory levels at which time the 1/Os will take on the user-configured settings.

The Ve and Veeaux supply the power to the FPGA core fabric, whereas the Vg o supplies power to the 1/0O buf-
fers. In order to simplify system design while providing consistent and predictable I/O behavior, the 1/0O buffers
should be powered up along with the FPGA core fabric. Therefore, V¢ o supplies should be powered up before or
together with the V¢ and Vcayx supplies

Supported Standards

The MachXO syslO buffer supports both single-ended and differential standards. Single-ended standards can be
further subdivided into LVCMOS and LVTTL. The buffer supports the LVTTL, LVCMOS 1.2, 1.5, 1.8, 2.5, and 3.3V
standards. In the LVCMOS and LVTTL modes, the buffer has individually configurable options for drive strength,
bus maintenance (weak pull-up, weak pull-down, bus-keeper latch or none) and open drain. BLVDS and LVPECL
output emulation is supported on all devices. The MachX01200 and MachX02280 support on-chip LVDS output
buffers on approximately 50% of the I/Os on the left and right Banks. Differential receivers for LVDS, BLVDS and
LVPECL are supported on all Banks of MachX01200 and MachX02280 devices. PCI support is provided in the top
Banks of the MachX01200 and MachX02280 devices. Table 2-8 summarizes the I/O characteristics of the devices
in the MachXO family.

Tables 2-9 and 2-10 show the I/O standards (together with their supply and reference voltages) supported by the
MachXO devices. For further information on utilizing the syslO buffer to support a variety of standards please see
the details of additional technical documentation at the end of this data sheet.
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Table 2-10. Supported Output Standards

Output Standard Drive | Veeio (Typ.)

Single-ended Interfaces

LVTTL 4mA, 8mA, 12mA, 16mA 3.3
LVCMOS33 4mA, 8mA, 12mA, 14mA 3.3
LVCMOS25 4mA, 8mA, 12mA, 14mA 25
LVCMOS18 4mA, 8mA, 12mA, 14mA 1.8
LVCMOS15 4mA, 8mA 1.5
LVCMOS12 2mA, 6mA 1.2
LVCMOSS33, Open Drain 4mA, 8mA, 12mA, 14mA —
LVCMOS25, Open Drain 4mA, 8mA, 12mA, 14mA —
LVCMOS18, Open Drain 4mA, 8mA, 12mA, 14mA —
LVCMOS15, Open Drain 4mA, 8mA —
LVCMOS12, Open Drain 2mA, 6mA —
PCI33°® N/A 3.3
Differential Interfaces

LvDS"? N/A 25
BLVDS, RSDS? N/A 25
LVPECL? N/A 3.3

1. MachX01200 and MachX02280 devices have dedicated LVDS buffers.
2. These interfaces can be emulated with external resistors in all devices.
3. Top Banks of MachX01200 and MachX02280 devices only.

syslO Buffer Banks

The number of Banks vary between the devices of this family. Eight Banks surround the two larger devices, the
MachX01200 and MachX02280 (two Banks per side). The MachXO640 has four Banks (one Bank per side). The
smallest member of this family, the MachX0256, has only two Banks.

Each syslO buffer Bank is capable of supporting multiple I/O standards. Each Bank has its own 1/0 supply voltage
(Vceio) which allows it to be completely independent from the other Banks. Figure 2-18, Figure 2-18, Figure 2-20
and Figure 2-21 shows the syslO Banks and their associated supplies for all devices.
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Initialization Supply Current" >34
Over Recommended Operating Conditions

Symbol Parameter Device Typ.® Units

LCMX0256C 13 mA
LCMX0640C 17 mA
LCMXO1200C 21 mA
LCMX02280C 23 mA

lce Core Power Supply
LCMXO256E 10 mA
LCMXO0640E 14 mA
LCMXO1200E 18 mA
LCMXO02280E 20 mA
LCMXO256E/C 10 mA

| Aucxiliary Power Supply LCMXO640E/C 13 mA

CCAUX \% =3.3V
CCAUX LCMXO1200E/C 24 mA

LCMXO2280E/C 25 mA

lccio Bank Power Supply® All devices 2 mA

1. For further information on supply current, please see details of additional technical documentation at the end of this data sheet.

2. Assumes all I/O pins are held at Vg o or GND.

3. Frequency = OMHz.

4. Typical user pattern.

5. T, =25°C, power supplies at nominal voltage.

6. Per Bank, V¢cjo = 2.5V. Does not include pull-up/pull-down.

Programming and Erase Flash Supply Current’? %4

Symbol Parameter Device Typ.® Units
LCMX0256C 9 mA
LCMXO640C 11 mA
LCMXO1200C 16 mA
LCMX02280C 22 mA
lcc Core Power Supply
LCMXO256E 6 mA
LCMXO640E 8 mA
LCMXO1200E 12 mA
LCMXO02280E 14 mA
LCMX0O256C/E 8 mA
| Auxiliary Power Supply |LCMXO640C/E 10 mA
CCAUX \Y =3.3V
CCAUX LCMXO1200/E 15 mA
LCMX02280C/E 16 mA
lccio Bank Power Supply® All devices 2 mA
1. For further information on supply current, please see details of additional technical documentation at the end of this data sheet.
2. Assumes all I/0 pins are held at Vg o or GND.
3. Typical user pattern.
4. JTAG programming is at 25MHz.
5. T,=25°C, power supplies at nominal voltage.
6. Per Bank. Vg0 = 2.5V. Does not include pull-up/pull-down.
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Typical Building Block Function Performance’
Pin-to-Pin Performance (LVCMOS25 12mA Drive)

Function -5 Timing Units
Basic Functions
16-bit decoder 6.7 ns
4:1 MUX 45 ns
16:1 MUX 5.1 ns

Register-to-Register Performance

Function -5 Timing Units
Basic Functions
16:1 MUX 487 MHz
16-bit adder 292 MHz
16-bit counter 388 MHz
64-bit counter 200 MHz
Embedded Memory Functions (1200 and 2280 Devices Only)
256x36 Single Port RAM 284 MHz
512x18 True-Dual Port RAM 284 MHz
Distributed Memory Functions
16x2 Single Port RAM 434 MHz
64x2 Single Port RAM 320 MHz
128x4 Single Port RAM 261 MHz
32x2 Pseudo-Dual Port RAM 314 MHz
64x4 Pseudo-Dual Port RAM 271 MHz

1. The above timing numbers are generated using the ispLEVER design tool. Exact performance may vary with device and
tool version. The tool uses internal parameters that have been characterized but are not tested on every device.

Rev. A 0.19

Derating Logic Timing

Logic Timing provided in the following sections of the data sheet and the ispLEVER design tools are worst case
numbers in the operating range. Actual delays may be much faster. The ispLEVER design tool from Lattice can
provide logic timing numbers at a particular temperature and voltage.
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MachXO Internal Timing Parameters’
Over Recommended Operating Conditions
-5 -4 -3
Parameter Description Min. | Max. | Min. | Max. | Min. | Max. | Units
PFU/PFF Logic Mode Timing
tLuTa_PFU LUT4 delay (A to D inputs to F output) — 0.28 — 0.34 — 0.39 ns
tLuTe_PFU LUT®6 delay (A to D inputs to OFX output) — 0.44 — 0.53 — 0.62 ns
tLsr_PFU Set/Reset to output of PFU — 0.90 — 1.08 — 1.26 ns
tsum_PFU Clock to Mux (M0,M1) input setup time 0.10 — 0.13 — 0.15 — ns
tum_PFU Clock to Mux (M0,M1) input hold time -0.05 — -0.06 — -0.07 — ns
tsub_pFu Clock to D input setup time 0.13 — 0.16 — 0.18 — ns
tHp_PFU Clock to D input hold time -0.03 — -0.03 — -0.04 — ns
tckeq PFU Clock to Q delay, D-type register configuration — 0.40 — 0.48 — 0.56 ns
tLE2Q PFU Clock to Q delay latch configuration — 0.53 — 0.64 — 0.74 ns
t p2q_PFU D to Q throughput delay when latch is enabled — 0.55 — 0.66 — 0.77 ns
PFU Dual Port Memory Mode Timing
tcoram_pru | Clock to Output — | o040 | — [048 | — | 056 | ns
tsupata_pru |Data Setup Time -0.18 — -0.22 — -0.25 — ns
tupata_pru  |Data Hold Time 0.28 — 0.34 — 0.39 — ns
tsuappr_pFu |Address Setup Time -0.46 — -0.56 — -0.65 — ns
tyappr_pru  |Address Hold Time 0.71 — 0.85 — 0.99 — ns
tsuwren_pru |Write/Read Enable Setup Time -0.22 — -0.26 — -0.30 — ns
thwren_pru  |Write/Read Enable Hold Time 0.33 — 0.40 — 0.47 — ns
PIO Input/Output Buffer Timing
tN_PIO Input Buffer Delay — 0.75 — 0.90 — 1.06 ns
tout PO Output Buffer Delay — 1.29 — 1.54 — 1.80 ns
EBR Timing (1200 and 2280 Devices Only)
tco E8R ggg: e}? output from Address or Data with no output . 504 - 269 . 314 ns
tcoo_EBR Clock to output from EBR output Register — 0.54 — 0.64 — 0.75 ns
tsupata_er |Setup Data to EBR Memory -0.26 — -0.31 — -0.37 — ns
tipata g |Hold Data to EBR Memory 0.41 — 0.49 — 0.57 — ns
tsuappr_EBR |Setup Address to EBR Memory -0.26 — -0.31 — -0.37 — ns
tHappr_esr |Hold Address to EBR Memory 0.41 — 0.49 — 0.57 — ns
tsuwreN_eBr | Setup Write/Read Enable to EBR Memory -0.17 — -0.20 — -0.23 — ns
thwren_epr |Hold Write/Read Enable to EBR Memory 0.26 — 0.31 — 0.36 — ns
tsuce_EBR Clock Enable Setup Time to EBR Output Register 0.19 — 0.23 — 0.27 — ns
tHCE EBR Clock Enable Hold Time to EBR Output Register -0.13 — -0.16 — -0.18 — ns
tRsTO_EBR :z?set To Output Delay Time from EBR Output Regis- . 1.03 - 103 . 144 ns
PLL Parameters (1200 and 2280 Devices Only)
tRSTREC Reset Recovery to Rising Clock 1.00 — 1.00 — 1.00 — ns
trsTsU Reset Signal Setup Time 1.00 — 1.00 — 1.00 — ns

1. Internal parameters are characterized but not tested on every device.

Rev. A0.19
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LCMX0256 and LCMXO0640 Logic Signal Connections: 100 TQFP (Cont.)

LCMX0256 LCMXO0640
Ball Dual Ball Dual
Pin Number| Function Bank Function | Differential | Function Bank Function | Differential

43 PB4A 1 T PB8B 2

44 PB4B 1 C PB8C 2 T
45 PB4C 1 T PB8D 2 C
46 PB4D 1 C PB9A 2

47 PB5A 1 PB9C 2 T
48* SLEEPN - SLEEPN SLEEPN - SLEEPN

49 PB5C 1 T PB9D 2 C
50 PB5D 1 C PB9F 2

51 PR9B 0 C PR11D 1 C
52 PR9A 0 T PR11B 1 C
53 PR8B 0 C PR11C 1 T
54 PR8A 0 T PR11A 1 T
55 PR7D 0 C PR10D 1 C
56 PR7C 0 T PR10C 1 T
57 PR7B 0 C PR10B 1 C
58 PR7A 0 T PR10A 1 T
59 PR6B 0 C PROD 1

60 VCCIOO0 0 VCCIO1 1

61 PR6A 0 T PR9B 1

62 GNDIOO 0 GNDIO1 1

63 PR5D 0 C PR7B 1

64 PR5C 0 T PR6C 1

65 PR5B 0 C PR6B 1

66 PR5A 0 T PR5D 1

67 PR4B 0 C PR5B 1

68 PR4A 0 T PR4D 1

69 PR3D 0 C PR4B 1

70 PR3C 0 T PR3D 1

71 PR3B 0 C PR3B 1

72 PR3A 0 T PR2D 1

73 PR2B 0 C PR2B 1

74 VCCIOO0 0 VCCIO1 1

75 GNDIOO 0 GNDIO1 1

76 PR2A 0 T PTOF 0 C
77 PT5C 0 PTOE 0 T
78 PT5B 0 C PT9C 0

79 PT5A 0 T PTOA 0

80 PT4F 0 C VCCIOO0 0

81 PT4E 0 T GNDIOO 0

82 PT4D 0 C PT7E 0

83 PT4C 0 T PT7A 0

84 GND - GND -
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LCMXO0640, LCMXO1200 and LCMX02280 Logic Signal Connections:

132 csBGA (Cont.)

LCMXO0640 LCMXO01200 LCMX02280

Ball Dual Ball Dual Ball Dual
Ball # | Function |[Bank| Function |Differential] Ball # | Function | Bank Function Differential | Ball # | Function | Bank Function Differential
M9 PB7B 2 C M9 PB9B 4 C M9 PB12B 4 C
N10 PB7E 2 T N10 PB9C 4 T N10 PB12C 4 T
P10 PB7F 2 C P10 PB9D 4 C P10 PB12D 4 C
N11 | GNDIO2 | 2 N11 | GNDIO4 | 4 N11 | GNDIO4 | 4
P11 PB8C 2 T P11 PB10A 4 T P11 PB13C 4 T
M11 PB8D 2 C M11 PB10B 4 C M11 PB13D 4 C
P12 PB9C 2 T P12 PB10C 4 P12 PB15B 4
P13 PB9D 2 C P13 PB11C 4 T P13 PB16C 4 T
N12** | SLEEPN - SLEEPN N12** | SLEEPN - SLEEPN N12** | SLEEPN - SLEEPN
P14 PB9F 2 P14 PB11D 4 C P14 PB16D 4 C
N14 | PR11D 1 C N14 PR16B 3 C N14 PR19B 3 C
M14 | PR11C 1 T M14 PR15B 3 c* M14 | PR18B 3 c*
N13 | PR11B 1 C N13 PR16A 3 T N13 PR19A 3 T
M12 | PR11A 1 T M12 PR15A 3 T™ M12 | PR18A 3 T™
M13 | PR10B 1 C M13 PR14B 3 c* M13 | PR17B 3 c*
L14 PR10A 1 T L14 PR14A 3 T™ L14 PR17A 3 T™
L13 | GNDIO1 1 L13 | GNDIO3 | 3 L13 | GNDIO3 | 3
K14 PR8D 1 C K14 PR12B 3 c* K14 PR15B 3 c*
K13 PR8C 1 T K13 PR12A 3 T™ K13 PR15A 3 T
K12 PR8B 1 C K12 PR11B 3 c* K12 PR14B 3 c*
J13 PR8A 1 T J13 PR11A 3 T J13 PR14A 3 T
J12 PR7C 1 Ji12 PR10B 3 c* J12 PR13B 3 c*
H14 PR7B 1 C H14 PR10A 3 T H14 PR13A 3 T
H13 PR7A 1 T H13 PR9B 3 c* H13 PR11B 3 c*
H12 PR6D 1 C H12 PR9A 3 T™ H12 PR11A 3 T
G13 PR6C 1 T G13 PR8B 2 c* G13 | PR10B 2 c*
G14 PR6B 1 G14 PR8A 2 T™ G14 | PR10A 2 T™
G12 VCC - G12 VCC - G12 VCC -
F14 PR5D 1 C F14 PR6C 2 F14 PR8C 2
F13 PR5C 1 T F13 PR6B 2 c* F13 PR8B 2 c*
F12 PR4D 1 C F12 PR6A 2 T™ F12 PR8A 2 T™
E13 PR4C 1 T E13 PR5B 2 c* E13 PR7B 2 c*
E14 PR4B 1 E14 PR5A 2 T E14 PR7A 2 T
D13 | GNDIO1 1 D13 | GNDIO2 | 2 D13 | GNDIO2 | 2
D14 PR3D 1 C D14 PR4B 2 c* D14 PR5B 2 c*
D12 PR3C 1 T D12 PR4A 2 T™ D12 PR5A 2 T™
C14 PR2D 1 C C14 PR3D 2 C C14 PR4D 2 C
B14 PR2C 1 T B14 PR2B 2 C B14 PR3B 2 c*
C13 PR2B 1 C C13 PR3C 2 T C13 PR4C 2 T
Al4 PR2A 1 T Al4 PR2A 2 T Al14 PR3A 2 T™
A13 PTOF 0 C A13 PT11D 1 C A13 PT16D 1 C
Al12 PT9E 0 T Al12 PT11B 1 C Al12 PT16B 1
B13 PT9D 0 C B13 PT11C 1 T B13 PT16C 1 T
B12 PT9C 0 T B12 PT10F 1 B12 PT15D 1
Cc12 PT9B 0 C C12 PT11A 1 T c12 PT16A 1 T
A1 PT9A 0 T Al1 PT10D 1 C Al1 PT14B 1
Cc11 PT8C 0 C11 PT10C 1 T C11 PT14A 1 T
A10 | GNDIOO | © A10 | GNDIO1 1 A10 | GNDIO1 1
B10 PT7F 0 C B10 PTOF 1 C B10 PT12F 1
Cc10 PT7E 0 T Cc10 PT9E 1 T c10 PT12E 1 T
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LCMXO0640, LCMXO1200 and LCMX02280 Logic Signal Connections:
132 csBGA (Cont.)

LCMXO0640 LCMXO01200 LCMX02280

Ball Dual Ball Dual Ball Dual
Ball # | Function |[Bank| Function |Differential] Ball # | Function | Bank Function Differential | Ball # | Function | Bank Function Differential
B9 PT7B 0 C B9 PT9B 1 C B9 PT12D 1 C
A9 PT7A 0 T A9 PT9A 1 T A9 PT12C 1 T
A8 PT6B 0 |PCLKO_1*** C A8 PT7D 1 PCLK1_1*** A8 PT10B 1 PCLK1_1***
B8 PT6A 0 T B8 PT7B 1 B8 PT9D 1
C8 PT5B 0 | PCLKO_0*** C C8 PT6F 0 PCLK1_0*** C8 PT9B 1 PCLK1_0***
B7 PT5A 0 T B7 PT6D 0 B7 PT8D 0
A7 |VCCAUX| - A7 |VCCAUX| - A7 |[VCCAUX| -
c7 VCC - Cc7 VCC - c7 VCC -
A6 PT4D 0 C A6 PT5D 0 C A6 PT7B 0
B6 PT4C 0 T B6 PT5C 0 T B6 PT7A 0 T
C6 PT3F 0 C C6 PT5B 0 C Cc6 PT6D 0
B5 PT3E 0 T B5 PT5A 0 T B5 PT6E 0 T
A5 PT3D 0 A5 PT4B 0 A5 PT6F 0
B4 | GNDIOO | O B4 GNDIOO | O B4 | GNDIOO| O
A4 PT3B 0 A4 PT3D 0 C A4 PT4B 0 C
C4 PT2F 0 C4 PT3C 0 T C4 PT4A 0 T
A3 PT2D 0 C A3 PT3B 0 C A3 PT3B 0 C
A2 PT2C 0 T A2 PT2B 0 C A2 PT2B 0 C
B3 PT2B 0 C B3 PT3A 0 T B3 PT3A 0 T
A1l PT2A 0 T Al PT2A 0 T Al PT2A 0 T
F1 GND - F1 GND - F1 GND -
P9 GND - P9 GND - P9 GND -
J14 GND - J14 GND - J14 GND -
C9 GND - C9 GND - C9 GND -
C5 | VvCCloo| o C5 VCCIOO | O C5 |VCCloo| O
B11 | VCCIOO | O B11 | VCCIO1 1 B11 | VCCIO1 1
E12 | VCCIO1 1 E12 | VCCIO2 | 2 E12 | VCCIO2 | 2
L12 | VCCIO1 1 L12 | VCCIO3 | 3 L12 | vCCIO3 | 3
M10 | VCCIO2 | 2 M10 | VCCIO4 | 4 M10 | VCCIO4 | 4
N2 | VCCIO2 | 2 N2 VCCIO5 | 5 N2 | VCCIO5 | 5
D2 |VCCIO3 | 3 D2 VCCIOo7 | 7 D2 | vCClo7 | 7
K3 | VCCIO3 | 3 K3 VCCIO6 | 6 K3 | VCCIO6 | 6

*Supports true LVDS outputs.
**NC for “E” devices.
***Primary clock inputs arer single-ended.




a Pinout Information
#ZLATTICE MachXO Family Data Sheet

LCMXO0640, LCMXO1200 and LCMX02280 Logic Signal Connections:
144 TQFP (Cont.)

LCMXO0640 LCMX0O1200 LCMX02280
Pin Ball Dual Ball Dual Ball Dual
Number | Function | Bank Function | Differential] Function |Bank Function Differential ] Function |Bank Function Differential

51 TDI 2 TDI TDI 5 TDI TDI 5 TDI

52 VCC - VCC - VCC -

53 VCCAUX - VCCAUX - VCCAUX -

54 PB5A 2 T PB6F 5 PB8F 5

55 PB5B 2 PCLKT2_1*** C PB7B 4 PCLK4_1*** PB10F 4 PCLK4_1***

56 PB5D 2 PB7C 4 T PB10C 4 T
57 PB6A 2 T PB7D 4 C PB10D 4

58 PB6B 2 PCLKT2_0*** C PB7F 4 PCLK4_0*** PB10B 4 PCLK4_0***

59 GND - GND - GND -

60 PB7C 2 PB9A 4 T PB12A 4 T
61 PB7E 2 PB9B 4 C PB12B 4 C
62 PB8A 2 PB9E 4 PB12E 4

63 VCCIO2 2 VCCIO4 4 VCCIO4 4

64 GNDIO2 2 GNDIO4 4 GNDIO4 4

65 PB8C 2 T PB10A 4 T PB13A 4 T
66 PB8D 2 C PB10B 4 C PB13B 4 C
67 PB9A 2 T PB10C 4 T PB13C 4 T
68 PB9C 2 T PB10D 4 C PB13D 4 C
69 PB9B 2 C PB10F 4 PB14D 4
70" SLEEPN - SLEEPN SLEEPN - SLEEPN SLEEPN - SLEEPN

71 PB9D 2 C PB11C 4 T PB16C 4 T
72 PB9F 2 PB11D 4 (o} PB16D 4 C
73 PR11D 1 C PR16B 3 C PR20B 3 C
74 PR11B 1 C PR16A 3 T PR20A 3 T
75 PR11C 1 T PR15B 3 c* PR19B 3 C
76 PR10D 1 C PR15A 3 T™ PR19A 3 T
77 PR11A 1 T PR14D 3 C PR17D 3 C
78 PR10B 1 C PR14C 3 T PR17C 3 T
79 PR10C 1 T PR14B 3 c* PR17B 3 c*
80 PR10A 1 T PR14A 3 T™ PR17A 3 T™
81 PR9D 1 PR13D 3 PR16D 3

82 VCCIO1 1 VCCIO3 3 VCCIO3 3

83 GNDIO1 1 GNDIO3 3 GNDIO3 3

84 PR9A 1 PR12B 3 c* PR15B 3 c*
85 PR8C 1 PR12A 3 T PR15A 3 T
86 PR8A 1 PR11B 3 c* PR14B 3 c*
87 PR7D 1 PR11A 3 T™ PR14A 3 T
88 GND - GND - GND -

89 PR7B 1 C PR10B 3 c* PR13B 3 Cc*
90 PR7A 1 T PR10A 3 T™ PR13A 3 T
91 PR6D 1 C PR8B 2 c* PR10B 2 c*
92 PR6C 1 T PR8A 2 T™ PR10A 2 T
93 VvCC - VCC - VCC -

94 PR5D 1 PR6B 2 c* PR8B 2 c*
95 PR5B 1 PR6A 2 T™ PR8A 2 T
96 PR4D 1 PR5B 2 c* PR7B 2 c*
97 PR4B 1 C PR5A 2 T PR7A 2 T
98 VCCIO1 1 VCCIO2 2 VCCIO2 2

99 GNDIO1 1 GNDIO2 2 GNDIO2 2

100 PR4A 1 T PR4C 2 PR5C 2
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a Pinout Information
#ZLATTICE MachXO Family Data Sheet

LCMXO0640, LCMX0O1200 and LCMX02280 Logic Signal Connections:
256 caBGA / 256 ftBGA (Cont.)

LCMXO0640 LCMXO01200 LCMX02280
Ball Ball Dual Ball Ball Dual Ball Ball Dual
Number | Function | Bank | Function | Differential | Number | Function | Bank Function Differential | Number | Function | Bank Function Differential
E11 NC E11 PT10D 1 C E11 PT15B 1 C
E10 NC E10 PT10C 1 T E10 PT15A 1 T
D12 PT9D 0 C D12 PT10B 1 C D12 PT14D 1 (o]
D11 PT9C 0 T D11 PT10A 1 T D11 PT14C 1 T
Al4 PT7F 0 C Al14 PTOF 1 C Al4 PT14B 1 C
A13 PT7E 0 T A13 PT9E 1 T A13 PT14A 1 T
c12 PT8B 0 o] C12 PT9D 1 C c12 PT13D 1 C
Ci1 PT8A 0 T C11 PT9C 1 T Ci1 PT13C 1 T
- - VCCIO1 | VCCIO1 1 VCCIO1 | VCCIO1 1
- - GND | GNDIO1 1 GND | GNDIO1 1
B12 PT7B 0 o] B12 PT9B 1 C B12 PT12D 1 C
B11 PT7A 0 T B11 PT9A 1 T B11 PT12C 1 T
A12 PT7D 0 o] A12 PT8F 1 C A12 PT12B 1 C
A1 PT7C 0 T A1 PT8E 1 T A1 PT12A 1 T
GND GND - GND GND - GND GND -
B10 PT5D 0 Cc B10 PT8D 1 Cc B10 PT11B 1 Cc
B9 PT5C 0 T B9 PT8C 1 T B9 PT11A 1 T
D10 PT8D 0 o] D10 PT8B 1 C D10 PT10F 1 C
D9 PT8C 0 T D9 PT8A 1 T D9 PT10E 1 T
- - VCCIO1 | VCCIO1 1 VCCIO1 | VCCIO1 1
- - GND | GNDIO1 1 GND | GNDIO1 1
c10 PT6D 0 C c10 PT7F 1 Cc C10 PT10D 1 Cc
Cc9 PT6C 0 T C9 PT7E 1 T Cc9 PT10C 1 T
A9 PT6B 0 PCLKO_1*** o] A9 PT7D 1 PCLK1_1*** C A9 PT10B 1 PCLK1_1*** C
A10 PT6A 0 T A10 PT7C 1 T A10 PT10A 1 T
E9 PT9B 0 Cc E9 PT7B 1 (o] E9 PT9D 1 (o]
E8 PT9A 0 T E8 PT7A 1 T E8 PT9C 1 T
D7 PT5B 0 PCLKO_0*** C D7 PT6F 0 PCLK1_0*** C D7 PT9B 1 PCLK1_0*** C
D8 PT5A 0 T D8 PT6E 0 T D8 PT9A 1 T
VCCIOO | VCCIO0 0 VCCIOO | VCCIOO0 0 VCCIOO0 | VCCIO0 0
GND | GNDIOO 0 GND | GNDIOO 0 GND | GNDIOO 0
c8 PT4F 0 c8 PT6D 0 c8 PT8D 0
B8 PT4E 0 T B8 PT6C 0 T B8 PT8C 0
A8 VCCAUX - A8 VCCAUX - A8 VCCAUX -
A7 PT4D 0 C A7 PT6B 0 C A7 PT7D 0 C
A6 PT4C 0 A6 PT6A 0 T A6 PT7C 0 T
vCcC VCC - VCC VCC - VCC VCC -
B7 PT4B 0 Cc B7 PT5F 0 (o] B7 PT7B 0 (o]
B6 PT4A 0 T B6 PT5E 0 T B6 PT7A 0 T
C6 PT3C 0 T C6 PT5C 0 T cé PT6A 0 T
Cc7 PT3D 0 o] c7 PT5D 0 C c7 PT6B 0 C
A5 PT3E 0 T A5 PT5A 0 T A5 PT6C 0 T
A4 PT3F 0 C A4 PT5B 0 C A4 PT6D 0 C
E7 NC E7 PT4C 0 T E7 PT6E 0 T
E6 NC E6 PT4D 0 (o] E6 PT6F 0 (o]
B5 PT3B 0 Cc B5 PT3F 0 C B5 PT5D 0 Cc
B4 PT3A 0 T B4 PT3E 0 T B4 PT5C 0 T
D5 PT2D 0 o] D5 PT3D 0 C D5 PT5B 0 C
D6 PT2C 0 T D6 PT3C 0 T D6 PT5A 0 T
C4 PT2E 0 T C4 PT4A 0 T c4 PT4A 0 T
C5 PT2F 0 Cc C5 PT4B 0 (o] C5 PT4B 0 (o]
- - - - - - GND GND -
D4 NC D4 PT2D 0 C D4 PT3D 0 C
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Pinout Information

MachXO Family Data Sheet

LCMX02280 Logic Signal Connections: 324 ftBGA

LCMX02280
Ball Number Ball Function Bank Dual Function Differential
GND GNDIO7 7
VCCIO7 VCCIO7 7
D4 PL2A 7 LUMO_PLLT_FB_A T
F5 PL2B 7 LUMO_PLLC_FB_A C
B3 PL3A 7 T™
C3 PL3B 7 c*
E4 PL3C 7 LUMO_PLLT_IN_A T
G6 PL3D 7 LUMO_PLLC_IN_A C
A1 PL4A 7 T
B1 PL4B 7 c*
F4 PL4C 7 T
VCC VCC -
E3 PL4D 7 C
D2 PL5A 7 T
D3 PL5B 7 c*
G5 PL5C 7 T
F3 PL5D 7 C
c2 PL6A 7 T™
VCCIO7 VCCIO7 7
GND GNDIO7 7
C1 PL6B 7 c*
H5 PL6C 7 T
G4 PL6D 7 C
E2 PL7A 7 T™
D1 PL7B 7 GSRN c*
J6 PL7C 7 T
H4 PL7D 7 C
F2 PL8A 7 T
E1 PL8B 7 c*
GND GND -
J3 PL8C 7 T
J5 PL8D 7 C
G3 PLOA 7 T
H3 PL9B 7 c*
K3 PL9C 7 T
K5 PL9D 7 C
F1 PL10A 7 T
VCCIO7 VCCIO7 7
GND GNDIO7 7
G1 PL10B 7 Cc*
K4 PL10C 7 T
K6 PL10D 7 C
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Pinout Information

MachXO Family Data Sheet

LCMXO02280 Logic Signal Connections: 324 ftBGA (Cont.)

LCMX02280
Ball Number Ball Function Bank Dual Function Differential
G2 PL11A 6 T
H2 PL11B 6 c*
L3 PL11C 6 T
L5 PL11D 6 C
H1 PL12A 6 T
VCCIO6 VCCIO6 6
GND GNDIO6 6
J2 PL12B 6 c*
L4 PL12C 6 T
L6 PL12D 6 C
K2 PL13A 6 T
K1 PL13B 6 Cc*
J1 PL13C 6 T
VCC VCC -
L2 PL13D 6 C
M5 PL14D 6 C
M3 PL14C 6 TSALL T
L1 PL14B 6 Cc*
M2 PL14A 6 T
M1 PL15A 6 T
N1 PL15B 6 C*
M6 PL15C 6 T
M4 PL15D 6 C
VCCIO6 VCCIO6 6
GND GNDIO6 6
P1 PL16A 6 T
P2 PL16B 6 Ccr
N3 PL16C 6 T
N4 PL16D 6 C
GND GND -
T1 PL17A 6 LLMO_PLLT_FB_A T
R1 PL17B 6 LLMO_PLLC_FB_A Cc*
P3 PL17C 6 T
N5 PL17D 6 C
R3 PL18A 6 LLMO_PLLT_IN_A T
R2 PL18B 6 LLMO_PLLC_IN_A c*
P4 PL19A 6 T
N6 PL19B 6 C
U1 PL20A 6 T
VCCIO6 VCCIO6 6
GND GNDIO6 6
GND GNDIO5 5
VCCIO5 VCCIO5 5

£
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Pinout Information

MachXO Family Data Sheet

LCMXO02280 Logic Signal Connections: 324 ftBGA (Cont.)

LCMX02280
Ball Number Ball Function Bank Dual Function Differential
T2 PL20B 6 C
P6 TMS 5 TMS
Vi1 PB2A 5 T
u2 PB2B 5 C
T3 PB2C 5 T
N7 TCK 5 TCK
R4 PB2D 5 C
R5 PB3A 5 T
T4 PB3B 5 C
VCC VCC -
R6 PB3C 5 T
P7 PB3D 5 C
u3 PB4A 5 T
T5 PB4B 5 C
V2 PB4C 5 T
N8 TDO 5 TDO
V3 PB4D 5 C
T6 PB5A 5 T
GND GNDIO5 5
VCCIO5 VCCIO5 5
U4 PB5B 5 C
P8 PB5C 5 T
T7 PB5D 5 C
V4 TDI 5 TDI
R8 PB6A 5 T
N9 PB6B 5 C
us PB6C 5 T
V5 PB6D 5 C
ué PB7A 5 T
VCC VCC -
V6 PB7B 5 C
P9 PB7C 5 T
T8 PB7D 5 C
u7 PB8A 5 T
V7 PB8B 5 C
M10 VCCAUX -
us PB8C 5 T
V8 PB8D 5 C
VCCIO5 VCCIO5 5
GND GNDIO5 5
T9 PBS8E 5 T
U9 PB8F 5 C
V9 PB9A 4 T
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= ATTICE MachXO Family Data Sheet
Ordering Information

June 2013 Data Sheet DS1002
Part Number Description
LCMXO XXXX X=X XXXXXX X XX

Device Family Q —E ES = Engineering Sample
MachXO PLD Blank = Production Device
Grade
Logic Capacity .
256 LUTSs = 256 |C=_| r%%r;rr'i‘:lm'a'
640 LUTs = 640
1200 LUTs = 1200 L Package
2280 LUTs = 2280 T100 = 100-pin TQFP
T144 = 144-pin TQFP
Supplyoltage M100 = 100-ball csBGA
g = :'2\\7 2.5V/3.3V M132 = 132-ball csBGA

B256 = 256-ball caBGA
Note: Parts dual marked as described. FT256 = 256-ball ftBGA
FT324 = 324-ball ftBGA

TN100 = 100-pin Lead-Free TQFP

TN144 = 144-pin Lead-Free TQFP

MN100 = 100-ball Lead-Free csBGA
MN132 = 132-ball Lead-Free csBGA
BN256 = 256-ball Lead-Free caBGA
FTN256 = 256-ball Lead-Free fiBGA
FTN324 = 324-ball Lead-Free ftBGA

Speed
3 = Slowest
4
5 = Fastest

Ordering Information

Note: MachXO devices are dual marked except the slowest commercial speed grade device.pFor example the
commercial speed grade LCMXO640E-4F256C is also marked with industrial grade -3I grade.pThe slowest com-
mercial speed grade does not have industrial markings.p The markings appears as follows:

LCMXO640E
4F256C-3I

Datecode

Dual Mark

© 2012 Lattice Semiconductor Corp. All Lattice trademarks, registered trademarks, patents, and disclaimers are as listed at www.latticesemi.com/legal. All other brand
or product names are trademarks or registered trademarks of their respective holders. The specifications and information herein are subject to change without notice.
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I 1] Ordering Information
#ZLATTICE MachXO Family Data Sheet

Part Number LUTs Supply Voltage I/0s Grade Package Pins Temp.
LCMX02280C-3T100C 2280 1.8V/2.5V/3.3V 73 -3 TQFP 100 CcOoM
LCMX02280C-4T100C 2280 1.8V/2.5V/3.3V 73 -4 TQFP 100 cOoM
LCMX02280C-5T100C 2280 1.8V/2.5V/3.3V 73 -5 TQFP 100 COM
LCMX02280C-3T144C 2280 1.8V/2.5V/3.3V 113 -3 TQFP 144 COM
LCMX02280C-4T144C 2280 1.8V/2.5V/3.3V 113 -4 TQFP 144 COM
LCMX02280C-5T144C 2280 1.8V/2.5V/3.3V 113 -5 TQFP 144 COM
LCMX02280C-3M132C 2280 1.8V/2.5V/3.3V 101 -3 csBGA 132 COM
LCMX02280C-4M132C 2280 1.8V/2.5V/3.3V 101 -4 csBGA 132 COM
LCMX02280C-5M132C 2280 1.8V/2.5V/3.3V 101 -5 csBGA 132 COM
LCMX02280C-3B256C 2280 1.8V/2.5V/3.3V 211 -3 caBGA 256 CcOoM
LCMX02280C-4B256C 2280 1.8V/2.5V/3.3V 211 -4 caBGA 256 CcOM
LCMX02280C-5B256C 2280 1.8V/2.5V/3.3V 211 -5 caBGA 256 COM
LCMX02280C-3FT256C 2280 1.8V/2.5V/3.3V 211 -3 ftBGA 256 COM
LCMX02280C-4FT256C 2280 1.8V/2.5V/3.3V 211 -4 ftBGA 256 COM
LCMX02280C-5FT256C 2280 1.8V/2.5V/3.3V 211 -5 ftBGA 256 COM
LCMX02280C-3FT324C 2280 1.8V/2.5V/3.3V 271 -3 ftBGA 324 COM
LCMX02280C-4FT324C 2280 1.8V/2.5V/3.3V 271 -4 ftBGA 324 COM
LCMX02280C-5FT324C 2280 1.8V/2.5V/3.3V 271 -5 ftBGA 324 COM

Part Number LUTs Supply Voltage 1/0s Grade Package Pins Temp.
LCMXO256E-3T100C 256 1.2V 78 -3 TQFP 100 COM
LCMXO256E-4T100C 256 1.2V 78 -4 TQFP 100 COM
LCMXO256E-5T100C 256 1.2V 78 -5 TQFP 100 COM
LCMXO256E-3M100C 256 1.2V 78 -3 csBGA 100 COM
LCMXO256E-4M100C 256 1.2V 78 -4 csBGA 100 COM
LCMXO256E-5M100C 256 1.2V 78 -5 csBGA 100 COM

Part Number LUTs Supply Voltage 1/0s Grade Package Pins Temp.
LCMXO640E-3T100C 640 1.2V 74 -3 TQFP 100 COM
LCMXO640E-4T100C 640 1.2V 74 -4 TQFP 100 COM
LCMXO640E-5T100C 640 1.2V 74 -5 TQFP 100 COM
LCMXO640E-3M100C 640 1.2V 74 -3 csBGA 100 COM
LCMXO640E-4M100C 640 1.2V 74 -4 csBGA 100 COM
LCMXO640E-5M100C 640 1.2V 74 -5 csBGA 100 COM
LCMXO640E-3T144C 640 1.2V 113 -3 TQFP 144 COM
LCMXO640E-4T144C 640 1.2V 113 -4 TQFP 144 COM
LCMXO640E-5T144C 640 1.2V 113 -5 TQFP 144 COM
LCMXO640E-3M132C 640 1.2V 101 -3 csBGA 132 COM
LCMXO640E-4M132C 640 1.2V 101 -4 csBGA 132 COM
LCMXO640E-5M132C 640 1.2V 101 -5 csBGA 132 COM
LCMXO640E-3B256C 640 1.2v 159 -3 caBGA 256 COM
LCMXO640E-4B256C 640 1.2V 159 -4 caBGA 256 COM
LCMXO640E-5B256C 640 1.2V 159 -5 caBGA 256 COM
LCMXO640E-3FT256C 640 1.2V 159 -3 ftBGA 256 CcOoM
LCMXO640E-4FT256C 640 1.2V 159 -4 ftBGA 256 COM
LCMXO640E-5FT256C 640 1.2V 159 -5 ftBGA 256 COM

5-3




= LATTICE

Ordering Information
MachXO Family Data Sheet

Part Number LUTs Supply Voltage 1/0s Grade Package Pins Temp.
LCMXO256E-3TN100I 256 1.2V 78 -3 Lead-Free TQFP 100 IND
LCMXO256E-4TN100lI 256 1.2V 78 -4 Lead-Free TQFP 100 IND
LCMXO256E-3MN100I 256 1.2V 78 -3 Lead-Free csBGA| 100 IND
LCMXO256E-4MN100I 256 1.2V 78 -4 Lead-Free csBGA| 100 IND

Part Number LUTs Supply Voltage 1/0s Grade Package Pins Temp.
LCMXO640E-3TN100I 640 1.2V 74 -3 Lead-Free TQFP 100 IND
LCMXO640E-4TN100lI 640 1.2V 74 -4 Lead-Free TQFP 100 IND
LCMXO640E-3MN100I 640 1.2V 74 -3 Lead-Free csBGA| 100 IND
LCMXO640E-4MN100I 640 1.2V 74 -4 Lead-Free csBGA| 100 IND
LCMXO640E-3TN144| 640 1.2V 113 -3 Lead-Free TQFP 144 IND
LCMXO640E-4TN144l 640 1.2V 113 -4 Lead-Free TQFP 144 IND
LCMXO640E-3MN132I 640 1.2V 101 -3 Lead-Free csBGA| 132 IND
LCMXO640E-4MN132I 640 1.2V 101 -4 Lead-Free csBGA| 132 IND
LCMXO640E-3BN256I 640 1.2V 159 -3 Lead-Free caBGA| 256 IND
LCMXO640E-4BN256I 640 1.2V 159 -4 Lead-Free caBGA 256 IND
LCMXO640E-3FTN256| 640 1.2V 159 -3 Lead-Free fiBGA 256 IND
LCMXO640E-4FTN256I 640 1.2V 159 -4 Lead-Free fiBGA 256 IND

Part Number LUTs Supply Voltage I/0s Grade Package Pins Temp.
LCMXO1200E-3TN100I 1200 1.2V 73 -3 Lead-Free TQFP 100 IND
LCMXO1200E-4TN100I 1200 1.2V 73 -4 Lead-Free TQFP 100 IND
LCMXO1200E-3TN144| 1200 1.2V 113 -3 Lead-Free TQFP 144 IND
LCMXO1200E-4TN144l 1200 1.2V 113 -4 Lead-Free TQFP 144 IND
LCMXO1200E-3MN132I 1200 1.2V 101 -3 Lead-Free csBGA| 132 IND
LCMXO1200E-4MN132I 1200 1.2V 101 -4 Lead-Free csBGA| 132 IND
LCMXO1200E-3BN256I 1200 1.2V 211 -3 Lead-Free caBGA 256 IND
LCMXO1200E-4BN256| 1200 1.2V 211 -4 Lead-Free caBGA| 256 IND
LCMXO1200E-3FTN256I 1200 1.2V 211 -3 Lead-Free fiBGA 256 IND
LCMXO1200E-4FTN256I 1200 1.2V 211 -4 Lead-Free fiBGA 256 IND

Part Number LUTs Supply Voltage I/O0s Grade Package Pins Temp.
LCMX02280E-3TN100I 2280 1.2V 73 -3 Lead-Free TQFP 100 IND
LCMXO2280E-4TN100I 2280 1.2V 73 -4 Lead-Free TQFP 100 IND
LCMXO02280E-3TN144l 2280 1.2V 113 -3 Lead-Free TQFP 144 IND
LCMXO2280E-4TN144| 2280 1.2V 113 -4 Lead-Free TQFP 144 IND
LCMX02280E-3MN132I 2280 1.2V 101 -3 Lead-Free csBGA| 132 IND
LCMXO02280E-4MN132I 2280 1.2V 101 -4 Lead-Free csBGA 132 IND
LCMX02280E-3BN256| 2280 1.2V 211 -3 Lead-Free caBGA| 256 IND
LCMXO2280E-4BN256I 2280 1.2V 211 -4 Lead-Free caBGA 256 IND
LCMX0O2280E-3FTN256I 2280 1.2V 211 -3 Lead-Free fiBGA 256 IND
LCMXO2280E-4FTN256I 2280 1.2V 211 -4 Lead-Free fiBGA 256 IND
LCMXO2280E-3FTN324| 2280 1.2V 271 -3 Lead-Free ftBGA 324 IND
LCMXO2280E-4FTN324I 2280 1.2V 271 -4 Lead-Free fiBGA 324 IND




