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Modes of Operation
Each Slice is capable of four modes of operation: Logic, Ripple, RAM, and ROM. The Slice in the PFF is capable of
all modes except RAM. Table 2-2 lists the modes and the capability of the Slice blocks.

Table 2-2. Slice Modes

Logic Ripple RAM ROM
PFU Slice LUT 4x2 or LUT 5x1 2-bit Arithmetic Unit SP 16x2 ROM 16x1 x 2
PFF Slice LUT 4x2 or LUT 5x1 2-bit Arithmetic Unit N/A ROM 16x1 x 2

Logic Mode: In this mode, the LUTs in each Slice are configured as 4-input combinatorial lookup tables (LUT4). A
LUT4 can have 16 possible input combinations. Any logic function with four inputs can be generated by program-
ming this lookup table. Since there are two LUT4s per Slice, a LUT5 can be constructed within one Slice. Larger
lookup tables such as LUT6, LUT7, and LUT8 can be constructed by concatenating other Slices.

Ripple Mode: Ripple mode allows the efficient implementation of small arithmetic functions. In ripple mode, the fol-
lowing functions can be implemented by each Slice:

Addition 2-bit

Subtraction 2-bit

Add/Subtract 2-bit using dynamic control
Up counter 2-bit

Down counter 2-bit

Ripple mode multiplier building block
Comparator functions of A and B inputs
- A greater-than-or-equal-to B

- A not-equal-to B

- A less-than-or-equal-to B

Two additional signals, Carry Generate and Carry Propagate, are generated per Slice in this mode, allowing fast
arithmetic functions to be constructed by concatenating Slices.

RAM Mode: In this mode, distributed RAM can be constructed using each LUT block as a 16x2-bit memory.
Through the combination of LUTs and Slices, a variety of different memories can be constructed.

The ispLEVER design tool supports the creation of a variety of different size memories. Where appropriate, the
software will construct these using distributed memory primitives that represent the capabilities of the PFU.
Table 2-3 shows the number of Slices required to implement different distributed RAM primitives. Figure 2-6 shows
the distributed memory primitive block diagrams. Dual port memories involve the pairing of two Slices. One Slice
functions as the read-write port, while the other companion Slice supports the read-only port. For more information
on RAM mode in MachXO devices, please see details of additional technical documentation at the end of this data
sheet.

Table 2-3. Number of Slices Required For Implementing Distributed RAM

SPR16x2 DPR16x2
Number of Slices 1 2
Note: SPR = Single Port RAM, DPR = Dual Port RAM
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Figure 2-13. Memory Core Reset
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For further information on the sysMEM EBR block, see the details of additional technical documentation at the end
of this data sheet.

EBR Asynchronous Reset

EBR asynchronous reset or GSR (if used) can only be applied if all clock enables are low for a clock cycle before the
reset is applied and released a clock cycle after the reset is released, as shown in Figure 2-14. The GSR input to the
EBR is always asynchronous.

Figure 2-14. EBR Asynchronous Reset (Including GSR) Timing Diagram
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If all clock enables remain enabled, the EBR asynchronous reset or GSR may only be applied and released after
the EBR read and write clock inputs are in a steady state condition for a minimum of 1/f\;ax (EBR clock). The reset
release must adhere to the EBR synchronous reset setup time before the next active read or write clock edge.

If an EBR is pre-loaded during configuration, the GSR input must be disabled or the release of the GSR during
device Wake Up must occur before the release of the device 1/0Os becoming active.

These instructions apply to all EBR RAM, ROM and FIFO implementations. For the EBR FIFO mode, the GSR sig-
nal is always enabled and the WE and RE signals act like the clock enable signals in Figure 2-14. The reset timing
rules apply to the RPReset input vs the RE input and the RST input vs. the WE and RE inputs. Both RST and
RPReset are always asynchronous EBR inputs.

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

2-13



= LATTICE

MachXO

Architecture
Family Data Sheet

Table 2-8. I/O Support Device by Device

MachX0256

MachX0640

MachX01200

MachX02280

Number of 1/0 Banks

2

4

8

8

Type of Input Buffers

Single-ended
(all /O Banks)

Single-ended
(all /O Banks)

Single-ended
(all /O Banks)

Differential Receivers
(all /O Banks)

Single-ended
(all /O Banks)

Differential Receivers
(all /O Banks)

Types of Output Buffers

Single-ended buffers
with complementary
outputs (all I/O Banks)

Single-ended buffers
with complementary
outputs (all I/O Banks)

Single-ended buffers
with complementary
outputs (all I/O Banks)

Differential buffers with
true LVDS outputs (50%
on left and right side)

Single-ended buffers
with complementary
outputs (all I/O Banks)

Differential buffers with
true LVDS outputs (50%
on left and right side)

Differential Output

Emulation Capability All /O Banks All /O Banks All /0O Banks All /O Banks
PCI Support No No Top side only Top side only
Table 2-9. Supported Input Standards
VCCIO (Typ.)
Input Standard 3.3V \ 2.5V \ 1.8V \ 1.5V \ 1.2V

Single Ended Interfaces

LVTTL Yes Yes Yes Yes Yes

LVCMOS33 Yes Yes Yes Yes Yes

LVCMOS25 Yes Yes Yes Yes Yes

LVCMOS18 Yes

LVCMOS15 Yes

LVCMOS12 Yes Yes Yes Yes Yes

PCI' Yes

Differential Interfaces

BLVDS? LVDS? LVPECL?, RSDS* | Yes | Yes | Yes | Yes | Yes

1. Top Banks of MachX0O1200 and MachX02280 devices only.
2. MachX01200 and MachX02280 devices only.
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Figure 2-20. MachX0640 Banks
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The MachXO 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
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MachX0256 and MachX0640 Hot Socketing Specifications® >3

Symbol Parameter Condition Min. Typ. Max Units

Ipk Input or I/O leakage Current 0 <V|y £ V4 (MAX) — — +/-1000 HA

1. Insensitive to sequence of Vg Vocaux, and Vegio- However, assumes monotonic rise/fall rates for Voo Vocaux, and Vecio.
2. 0L VCC < VCC (MAX), 0< Vcc|o < Vcc|o (MAX) and0 < VCCAUX < VCCAUX (MAX)
3. IDK is additive to IPU, IPD or IBH'

MachX01200 and MachX02280 Hot Socketing Specifications™ 2?3

Symbol ‘ Parameter ‘ Condition ‘ Min. ‘ Typ. ‘ Max. ‘ Units
Non-LVDS General Purpose syslOs
Ipk ‘Input or I/O Leakage Current ‘0 < VN £ Vi (MAX) ‘ — ‘ — ‘ +/-1000 ‘ HA
LVDS General Purpose syslOs
Ipk LvDS Input or I/O Leakage Current Vin = Vecio — __ +-1000 hA
= Vin > Vecio — 35 — mA

1. Insensitive to sequence of V¢c Vecaux, and Vegio- However, assumes monotonic rise/fall rates for Vo Vecaux, and Vegio.
2. 0 <V < Ve (MAX), 0 < Veeio < Vecio (MAX), and 0 < Vecaux < Vecaux (MAX).
3. IDK is additive to IPU, IPW or IBH'

DC Electrical Characteristics

Over Recommended Operating Conditions

Symbol Parameter Condition Min. Typ. Max. Units
0<ViNS(V -0.2v — — 10 A
L ii"*® |Input or I/O Leakage in = Vecio ) a

’ (VCC|O -0.2V) < V|N <3.6V — — 40 MHA

IPU I/0O Active Pull-up Current 0<V|N=0.7Vceio -30 — -150 HA

1=%5) I/0 Active Pull-down Current VL (MAX) < V)\ < Vg (MAX) 30 — 150 MA

IBHLS Bus Hold Low sustaining current |V,y = V|_ (MAX) 30 — — pA

IBHHS Bus Hold High sustaining current |V =0.7Vccio -30 — — HA

IBHLO Bus Hold Low Overdrive current |0 < V)\ < V|4 (MAX) — — 150 HA

IBHHO Bus Hold High Overdrive current |0 < V\ < V)4 (MAX) — — -150 MA

VBHTG Bus Hold trip Points 0 <V|n £ Vg (MAX) VL (MAX) — ViH (MIN) \%
. 2 Veeio = 3.3V, 2.5V, 1.8V, 1.5V, 1.2V, . .

C1 I/O Capacitance Voo = Typ., Vio = 0 1o Vi (MAX) 8 pf
. . 2 Veeio = 3.3V, 2.5V, 1.8V, 1.5V, 1.2V, . .

Cc2 Dedicated Input Capacitance Voo = Typ., Vio = 0 1o Vi (MAX) 8 pf

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

. Ta 25°C, f = 1.0MHz

. Please refer to V| _and V) in the syslO Single-Ended DC Electrical Characteristics table of this document.

. Not applicable to SLEEPN pin.

. When V is higher than V¢ 0, a transient current typically of 30ns in duration or less with a peak current of 8mA can occur on the high-to-
low transition. For MachX01200 and MachX02280 true LVDS output pins, V| must be less than or equal to Vg 0.

a b wN

3-2



= LATTICE

DC and Switching Characteristics
MachXO Family Data Sheet

Supply Current (Sleep Mode)" 2

Symbol Parameter Device Typ.® Max. Units
LCMX0256C 12 25 HA
| C P Suppl LCMX0640C 12 25 HA
ore rower su
ce PPy LCMXO1200C 12 25 HA
LCMX02280C 12 25 A
LCMX0O256C 1 15 HA
| Auxili P Suppl LCMXO0640C 1 25 MHA
uxiliary Power Su
CCAUX y PPY LCMXO1200C 1 45 A
LCMX02280C 1 85 HA
lccio Bank Power Supply* All LCMXO ‘C’ Devices 2 30 MA
1. Assumes all inputs are configured as LVCMOS and held at the VCCIO or GND.
2. Frequency = OMHz.
3. Ta =25°C, power supplies at nominal voltage.
4. Per Bank.
Supply Current (Standby)" % %4
Over Recommended Operating Conditions
Symbol Parameter Device Typ.® Units
LCMX0O256C 7 mA
LCMX0640C 9 mA
LCMXO1200C 14 mA
LCMX02280C 20 mA
lcc Core Power Supply
LCMXO256E 4 mA
LCMXO0640E 6 mA
LCMXO1200E 10 mA
LCMXO02280E 12 mA
LCMXO256E/C 5 mA
| Aucxiliary Power Supply LCMXO640E/C 7 mA
CoAUX Vecaux =33V LCMXO1200E/C 12 mA
LCMX02280E/C 13 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 outputs are tristated, all inputs are configured as LVCMOS and held at V¢ o or GND.
3. Frequency = OMHz.
4. User pattern = blank.
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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Over Recommended Operating Conditions

Buffer Type \ Description \ -5 \ -4 -3 Units

Input Adjusters

LvDS25* LVDS 0.44 0.53 0.61 ns
BLVDS25* BLVDS 0.44 0.53 0.61 ns
LVPECL33* LVPECL 0.42 0.50 0.59 ns
LVTTL33 LVTTL 0.01 0.01 0.01 ns
LVCMOSS33 LVCMOS 3.3 0.01 0.01 0.01 ns
LVCMOS25 LVCMOS 2.5 0.00 0.00 0.00 ns
LVCMOS18 LVCMOS 1.8 0.07 0.08 0.10 ns
LVCMOS15 LVCMOS 1.5 0.14 0.17 0.19 ns
LVCMOS12 LVCMOS 1.2 0.40 0.48 0.56 ns
PCI33* PCI 0.01 0.01 0.01 ns
Output Adjusters

LVDS25E LVDS25E -0.13 -0.15 -0.18 ns
LvDS25* LVDS 2.5 -0.21 -0.26 -0.30 ns
BLVDS25 BLVDS 2.5 -0.03 -0.03 -0.04 ns
LVPECL33 LVPECL 3.3 0.04 0.04 0.05 ns
LVTTL33_4mA LVTTL 4mA drive 0.04 0.04 0.05 ns
LVTTL33_8mA LVTTL 8mA drive 0.06 0.07 0.08 ns
LVTTL33_12mA LVTTL 12mA drive -0.01 -0.01 -0.01 ns
LVTTL33_16mA LVTTL 16mA drive 0.50 0.60 0.70 ns
LVCMOSS33_4mA LVCMOS 3.3 4mA drive 0.04 0.04 0.05 ns
LVCMOS33_8mA LVCMOS 3.3 8mA drive 0.06 0.07 0.08 ns
LVCMOSS33_12mA LVCMOS 3.3 12mA drive -0.01 -0.01 -0.01 ns
LVCMOSS33_14mA LVCMOS 3.3 14mA drive 0.50 0.60 0.70 ns
LVCMOS25_4mA LVCMOS 2.5 4mA drive 0.05 0.06 0.07 ns
LVCMOS25_8mA LVCMOS 2.5 8mA drive 0.10 0.12 0.13 ns
LVCMOS25_12mA LVCMOS 2.5 12mA drive 0.00 0.00 0.00 ns
LVCMOS25_14mA LVCMOS 2.5 14mA drive 0.34 0.40 0.47 ns
LVCMOS18_4mA LVCMOS 1.8 4mA drive 0.11 0.13 0.15 ns
LVCMOS18_8mA LVCMOS 1.8 8mA drive 0.05 0.06 0.06 ns
LVCMOS18_12mA LVCMOS 1.8 12mA drive -0.06 -0.07 -0.08 ns
LVCMOS18_14mA LVCMOS 1.8 14mA drive 0.06 0.07 0.09 ns
LVCMOS15_4mA LVCMOS 1.5 4mA drive 0.15 0.19 0.22 ns
LVCMOS15_8mA LVCMOS 1.5 8mA drive 0.05 0.06 0.07 ns
LVCMOS12_2mA LVCMOS 1.2 2mA drive 0.26 0.31 0.36 ns
LVCMOS12_6mA LVCMOS 1.2 6mA drive 0.05 0.06 0.07 ns
PCI33* PCI33 1.85 2.22 2.59 ns

1. Timing adders are characterized but not tested on every device.

2. LVCMOS timing is measured with the load specified in Switching Test Conditions table.
3. All other standards tested according to the appropriate specifications.
4. 1/O standard only available in LCMXO1200 and LCMX02280 devices.

Rev. A 0.19
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Switching Test Conditions

Figure 3-6 shows the output test load that is used for AC testing. The specific values for resistance, capacitance,
voltage, and other test conditions are shown in Figure 3-5.

Figure 3-6. Output Test Load, LVTTL and LVCMOS Standards

Vr

R1
DUT ® ® Test Point

—~ CL

Table 3-5. Test Fixture Required Components, Non-Terminated Interfaces

Test Condition R4 C. Timing Ref. Vy
LVTTL, LVCMOS 3.3 = 1.5V —
LVCMOS 2.5 = Vg 0/2 —
LVTTL and LVCMOS settings (L ->H, H-> L) 0 OpF |LVCMOS 1.8 = V02 —
LVCMOS 1.5 = Vggi0/2 —
LVCMOS 1.2 = V¢g0/2 —

LVTTL and LVCMOS 3.3 (Z -> H) s VoL
LVTTL and LVCMOS 3.3 (Z -> L) Vo
Other LVCMOS (Z -> H) 188 opF Vecio/2 VoL
Other LVCMOS (Z -> L) Vecio/2 Von
LVTTL + LVCMOS (H -> 2) Vo - 0.15 VoL
LVTTL + LVCMOS (L -> 2) VoL - 0.15 Von

Note: Output test conditions for all other interfaces are determined by the respective standards.
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LCMX0256 and LCMXO0640 Logic Signal Connections: 100 csBGA (Cont.)

LCMX0256 LCMXO0640
Ball Ball Dual Differen- Ball Ball Dual Differen-
Number | Function Bank Function tial Number | Function Bank Function tial

Ad GNDIOO 0 A4 GNDIOO 0

B4 PT3A 0 T B4 PT3B 0 C
A3 PT2F 0 C A3 PT3A 0 T
B3 PT2E 0 T B3 PT2F 0 C
A2 PT2D 0 C A2 PT2E 0 T
C3 PT2C 0 T C3 PT2B 0 C
A1 PT2B 0 C A1l PT2C 0

B2 PT2A 0 T B2 PT2A 0 T
N9 GND - N9 GND -

B9 GND - B9 GND -

B5 VCCIOO0 0 B5 VCCIOO0 0
Al4 VCCIOO0 0 Al14 VCCIO1 1
H14 VCCIOO0 0 H14 VCCIOf1 1

P10 VCCIO1 1 P10 VCCIO2 2

G1 VCCIO1 1 G1 VCCIO3 3

P1 VCCIO1 1 P1 VCCIO3 3

*NC for “E” devices.
**Primary clock inputs are single-ended.
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LCMXO0640, LCMX0O1200 and LCMX02280 Logic Signal Connections:
132 csBGA

LCMXO0640 LCMXO1200 LCMX02280

Ball Dual Ball Dual Ball Dual
Ball # | Function |[Bank| Function |Differential] Ball # | Function | Bank Function Differential | Ball # | Function | Bank Function Differential
B1 PL2A 3 T B1 PL2A 7 T B1 PL2A 7 | LUMO_PLLT_FB_A T
C1 PL2B 3 C C1 PL3C 7 T C1 PL3C 7 LUMO_PLLT_IN_A T
B2 PL2C 3 T B2 PL2B 7 C B2 PL2B 7 |LUMO_PLLC_FB_A C
c2 PL2D 3 C c2 PL4A 7 T™ c2 PL4A 7 T™
C3 PL3A 3 T C3 PL3D 7 C C3 PL3D 7 | LUMO_PLLC_IN_A C
D1 PL3B 3 C D1 PL4B 7 c* D1 PL4B 7 c*
D3 PL3D 3 D3 PL4AC 7 D3 PL4AC 7
E1 GNDIO3 | 3 E1 GNDIO7 | 7 E1 GNDIO7 | 7
E2 PL5A 3 T E2 PL6A 7 T™ E2 PL7A 7 T
E3 PL5B 3 GSRN C E3 PL6B 7 GSRN c* E3 PL7B 7 GSRN c*
F2 PL5D 3 F2 PL6D 7 F2 PL7D 7
F3 PL6B 3 F3 PL7C 7 T F3 PL9C 7 T
G1 PL6C 3 T G1 PL7D 7 C G1 PL9D 7 C
G2 PL6D 3 C G2 PL8C 7 T G2 PL10C 7 T
G3 PL7A 3 T G3 PL8D 7 C G3 PL10D 7 C
H2 PL7B 3 C H2 PL10A 6 T™ H2 PL12A 6 T™
H1 PL7C 3 H1 PL10B 6 c* H1 PL12B 6 c*
H3 VCC - H3 VCC - H3 VCC -
J1 PL8A 3 J1 PL11B 6 J1 PL14D 6 C
J2 PL8C 3 TSALL J2 PL11C 6 TSALL T J2 PL14C 6 TSALL T
J3 PL9A 3 T J3 PL11D 6 C J3 PL14B 6
K2 PL9B 3 C K2 PL12A 6 T K2 PL15A 6 T
K1 PL9C 3 K1 PL12B 6 c* K1 PL15B 6 c*
L2 | GNDIO3 | 3 L2 GNDIO6 | 6 L2 GNDIO6 | 6
L1 PL10A 3 T L1 PL14A 6 | LLMO_PLLT_FB_A T L1 PL17A 6 | LLMO_PLLT_FB_A T
L3 PL10B 3 C L3 PL14B 6 |LLMO_PLLC_FB_A c* L3 PL17B 6 | LLMO_PLLC_FB_A c*
M1 PL11A 3 T M1 PL15A 6 LLMO_PLLT_IN_A T M1 PL18A 6 LLMO_PLLT_IN_A T
N1 PL11B 3 C N1 PL16A 6 T N1 PL19A 6 T
M2 PL11C 3 T M2 PL15B 6 | LLMO_PLLC_IN_A c* M2 PL18B 6 | LLMO_PLLC_IN_A c*
P1 PL11D 3 C P1 PL16B 6 C P1 PL19B 6 C
P2 | GNDIO2 | 2 P2 GNDIO5 | 5 P2 | GNDIO5 | 5
P3 TMS 2 TMS P3 TMS 5 TMS P3 TMS 5 TMS
M3 PB2C 2 T M3 PB2C 5 T M3 PB2A 5 T
N3 PB2D 2 C N3 PB2D 5 C N3 PB2B 5 C
P4 TCK 2 TCK P4 TCK 5 TCK P4 TCK 5 TCK
M4 PB3B 2 M4 PB3B 5 M4 PB3B 5
N4 PB3C 2 T N4 PB4A 5 T N4 PB4A 5 T
P5 PB3D 2 C P5 PB4B 5 C P5 PB4B 5 C
N5 TDO 2 TDO N5 TDO 5 TDO N5 TDO 5 TDO
M5 TDI 2 TDI M5 TDI 5 TDI M5 TDI 5 TDI
N6 PB4E 2 T N6 PB5C 5 N6 PB6C 5
P6 VCC - P6 VCC - P6 VCC -
M6 PB4F 2 C M6 PB6A 5 M6 PB8A 5
P7 | VCCAUX| - P7 | VCCAUX| - P7 |VCCAUX| -
N7 PB5A 2 T N7 PB6F 5 N7 PB8F 5
M7 PB5B 2 | PCLK2_1*** C M7 PB7B 4 PCLK4_1*** M7 PB10F 4 PCLK4_1***
N8 PB5D 2 N8 PB7C 4 T N8 PB10C 4 T
P8 PB6A 2 T P8 PB7D 4 C P8 PB10D 4 C
M8 PB6B 2 | PCLK2_0*** C M8 PB7F 4 PCLK4_0*** M8 PB10B 4 PCLK4_0***
N9 PB7A 2 T N9 PB9A 4 T N9 PB12A 4 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.
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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
101 PR3D 1 C PR4B 2 c* PR5B 2 Cc*
102 PR3C 1 T PR4A 2 T™ PR5A 2 T
103 PR3B 1 C PR3D 2 C PR4D 2 C
104 PR2D 1 C PR3C 2 T PR4C 2 T
105 PR3A 1 T PR3B 2 c* PR4B 2 c*
106 PR2B 1 C PR3A 2 T™ PR4A 2 T
107 PR2C 1 T PR2B 2 C PR3B 2 c*
108 PR2A 1 T PR2A 2 T PR3A 2 T
109 PTOF 0 C PT11D 1 C PT16D 1 C
110 PT9D 0 C PT11C 1 T PT16C 1 T
111 PTOE 0 T PT11B 1 (o} PT16B 1 C
112 PT9B 0 C PT11A 1 T PT16A 1 T
113 PT9C 0 T PT10F 1 C PT15D 1 C
114 PT9A 0 T PT10E 1 T PT15C 1 T
115 PT8C 0 PT10D 1 C PT14B 1 C
116 PT8B 0 C PT10C 1 T PT14A 1 T
117 VCCIO0 0 VCCIO1 1 VCCIO1 1
118 GNDIOO 0 GNDIO1 1 GNDIO1 1
119 PT8A 0 T PTOF 1 C PT12F 1 C
120 PT7E 0 PT9E 1 T PT12E 1 T
121 PT7C 0 PT9B 1 C PT12D 1 C
122 PT7A 0 PT9A 1 T PT12C 1 T
123 GND - GND - GND -
124 PT6B 0 PCLKO_1*** C PT7D 1 PCLK1_1*** PT10B 1 PCLK1_1***
125 PT6A 0 T PT7B 1 C PT9D 1 C
126 PT5C 0 PT7A 1 T PT9C 1 T
127 PT5B 0 PCLKO_0*** PT6F 0 PCLK1_0*** PT9B 1 PCLK1_0***
128 VCCAUX - VCCAUX - VCCAUX -
129 VvCC - VCC - VCC -
130 PT4D 0 PT5D 0 C PT7B 0 C
131 PT4B 0 C PT5C 0 T PT7A 0 T
132 PT4A 0 T PT5B 0 C PT6D 0
133 PT3F 0 PT5A 0 T PT6E 0 T
134 PT3D 0 PT4B 0 PT6F 0 C
135 VCCIO0 0 VCCIOO0 0 VCCIO0 0
136 GNDIOO 0 GNDIOO 0 GNDIOO 0
137 PT3B 0 C PT3D 0 C PT4B 0 T
138 PT2F 0 C PT3C 0 T PT4A 0 C
139 PT3A 0 T PT3B 0 C PT3B 0 C
140 PT2D 0 C PT3A 0 T PT3A 0 T
141 PT2E 0 T PT2D 0 C PT2D 0 C
142 PT2B 0 C PT2C 0 T PT2C 0 T
143 PT2C 0 T PT2B 0 C PT2B 0 C
144 PT2A 0 T PT2A 0 T PT2A 0 T

*Supports true LVDS outputs.
**NC for “E” devices.
***Primary clock inputs arer single-ended.
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:I.LATTICE Pinout Information

MachXO Family Data Sheet

LCMXO0640, LCMX0O1200 and LCMX02280 Logic Signal Connections:
256 caBGA / 256 ftBGA

LCMX0640 LCMX01200 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
GND | GNDIO3 3 GND | GNDIO7 7 GND | GNDIO7 7
VCCIO3 | VCCIO3 3 VCCIO7 | VCCIO7 7 VCCIO7 | VCCIO7 7
E4 NC E4 PL2A 7 T E4 PL2A 7 | LUMO_PLLT_FB_A T
E5 NC E5 PL2B 7 E5 PL2B 7 |LUMO_PLLC_FB_A
F5 NC F5 PL3A 7 T F5 PL3A 7 T™
F6 NC F6 PL3B 7 c* F6 PL3B 7 c*
F3 PL3A 3 T F3 PL3C 7 T F3 PL3C 7 LUMO_PLLT_IN_A
F4 PL3B 3 C F4 PL3D 7 F4 PL3D 7 | LUMO_PLLC_IN_A
E3 PL2C 3 T E3 PL4A 7 T™ E3 PL4A 7 T
E2 PL2D 3 (o] E2 PL4B 7 c* E2 PL4B 7 c*
C3 NC C3 PL4AC 7 T C3 PL4C 7
c2 NC c2 PL4D 7 Cc c2 PL4D 7
B1 PL2A 3 T B1 PL5A 7 T™ B1 PL5A 7 T
C1 PL2B 3 C1 PL5B 7 c* C1 PL5B 7 c*
VCCIO3 | VCCIO3 3 VCCIO7 | VCCIO7 7 VCCIO7 | VCCIO7 7
GND | GNDIO3 3 GND | GNDIO7 7 GND | GNDIO7 7
D2 PL3C 3 T D2 PL5C 7 T D2 PL6C 7 T
D1 PL3D 3 Cc D1 PL5D 7 D1 PL6D 7
F2 PL5A 3 T F2 PL6A 7 T™ F2 PL7A 7 T
G2 PL5B 3 GSRN o] G2 PL6B 7 GSRN c* G2 PL7B 7 GSRN Cc*
E1 PL4A 3 T E1 PL6C 7 T E1 PL7C 7 T
F1 PL4B 3 Cc F1 PL6D 7 F1 PL7D 7
G4 NC G4 PL7A 7 T G4 PL8A 7 T
G5 NC G5 PL7B 7 Cc* G5 PL8B 7 c*
GND GND - GND GND - GND GND -
G3 PLAC 3 T G3 PL7C 7 T G3 PL8C 7
H3 PL4D 3 o] H3 PL7D 7 H3 PL8D 7
H4 NC H4 PL8A 7 T H4 PL9A 7 T
H5 NC H5 PL8B 7 c* H5 PL9B 7 c*
- - VCCIO7 | VCCIO7 7 VCCIO7 | VCCIO7 7
- - GND | GNDIO7 7 GND | GNDIO7 7
G1 PL5C 3 T G1 PL8C 7 T G1 PL10C 7
H1 PL5D 3 o] H1 PL8D 7 H1 PL10D 7
H2 PL6A 3 T H2 PL9A 6 T H2 PL11A 6 T
J2 PL6B 3 Cc J2 PL9B 6 c* J2 PL11B 6 c*
J3 PL7C 3 T J3 PL9C 6 T J3 PL11C 6
K3 PL7D 3 o] K3 PL9D 6 C K3 PL11D 6
J1 PL6C 3 T J1 PL10A 6 T™ J1 PL12A 6 T™
- - VCCIO6 | VCCIO6 6 VCCIO6 | VCCIO6 6
- - GND | GNDIO6 6 GND | GNDIO6 6
K1 PL6D 3 Cc K1 PL10B 6 c* K1 PL12B 6 c*
K2 PL9A 3 T K2 PL10C 6 T K2 PL12C 6 T
L2 PL9B 3 o] L2 PL10D 6 L2 PL12D 6
L1 PL7A 3 T L1 PL11A 6 T™ L1 PL13A 6 T™
M1 PL7B 3 o] M1 PL11B 6 c* M1 PL13B 6 c*
P1 PL8D 3 Cc P1 PL11D 6 P1 PL14D 6
N1 PL8C 3 TSALL T N1 PL11C 6 TSALL T N1 PL14C 6 TSALL T
L3 PL10A 3 T L3 PL12A 6 T L3 PL15A 6 T
M3 PL10B 3 o] M3 PL12B 6 c* M3 PL15B 6 c*
M2 PL9C 3 T M2 PL12C 6 T M2 PL15C 6
N2 PL9D 3 o] N2 PL12D 6 N2 PL15D 6
VCCIO3 | VCCIO3 3 VCCIO6 | VCCIO6 6 VCCIO6 | VCCIO6 6
GND | GNDIO3 3 GND | GNDIO6 6 GND | GNDIO6 6
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= LATTICE

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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= LATTICE

Pinout Information

MachXO Family Data Sheet

LCMXO02280 Logic Signal Connections: 324 ftBGA (Cont.)

LCMX02280
Ball Number Ball Function Bank Dual Function Differential
V10 PB9B 4 C
N10 PB9C 4 T
R10 PBAD 4 C
P10 PB10F 4 PCLK4_1*** C
T10 PB10E 4 T
(UA10] PB10D 4 C
Vi1 PB10C 4 T
U11 PB10B 4 PCLK4_0*** C
VCCIO4 VCCIO4 4
GND GNDIO4 4
T11 PB10A 4 T
ui12 PB11A 4 T
R11 PB11B 4 C
GND GND -
T12 PB11C 4 T
P11 PB11D 4 C
V12 PB12A 4 T
V13 PB12B 4 C
R12 PB12C 4 T
N11 PB12D 4 C
u13 PB12E 4 T
VCCIO4 VCCIO4 4
GND GNDIO4 4
V14 PB12F 4 C
T13 PB13A 4 T
P12 PB13B 4 C
R13 PB13C 4 T
N12 PB13D 4 C
V15 PB14A 4 T
ut4 PB14B 4 C
V16 PB14C 4 T
GND GND -
T14 PB14D 4 C
u1s PB15A 4 T
V17 PB15B 4 C
P13** SLEEPN - SLEEPN
T15 PB15D 4
(UA 1] PB16A 4 T
V18 PB16B 4 C
N13 PB16C 4 T
R14 PB16D 4 C
VCCIO4 VCCIO4 4
GND GNDIO4 4
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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
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I 1] Ordering Information
#ZLATTICE MachXO Family Data Sheet

Part Number LUTs Supply Voltage 1/0s Grade Package Pins Temp.
LCMXO256E-3T100I 256 1.2V 78 -3 TQFP 100 IND
LCMXO256E-4T100I 256 1.2V 78 -4 TQFP 100 IND
LCMXO256E-3M100I 256 1.2V 78 -3 csBGA 100 IND
LCMXO256E-4M100I 256 1.2V 78 -4 csBGA 100 IND

Part Number LUTs Supply Voltage 1/0s Grade Package Pins Temp.
LCMXO640E-3T100I 640 1.2V 74 -3 TQFP 100 IND
LCMXO640E-4T100I 640 1.2V 74 -4 TQFP 100 IND
LCMXO640E-3M100I 640 1.2V 74 -3 csBGA 100 IND
LCMXO640E-4M100I 640 1.2V 74 -4 csBGA 100 IND
LCMXO640E-3T144| 640 1.2V 113 -3 TQFP 144 IND
LCMXO640E-4T144| 640 1.2V 113 -4 TQFP 144 IND
LCMXO640E-3M132I 640 1.2V 101 -3 csBGA 132 IND
LCMXO640E-4M132| 640 1.2V 101 -4 csBGA 132 IND
LCMXO640E-3B256I 640 1.2V 159 -3 caBGA 256 IND
LCMXO640E-4B256I 640 1.2V 159 -4 caBGA 256 IND
LCMXO640E-3FT256I 640 1.2V 159 -3 fiBGA 256 IND
LCMXO640E-4FT256I 640 1.2V 159 -4 ftBGA 256 IND

Part Number LUTs Supply Voltage 1/0s Grade Package Pins Temp.
LCMXO1200E-3T100I 1200 1.2V 73 -3 TQFP 100 IND
LCMXO1200E-4T100I 1200 1.2V 73 -4 TQFP 100 IND
LCMXO1200E-3T 144l 1200 1.2V 113 -3 TQFP 144 IND
LCMXO1200E-4T144I 1200 1.2V 113 -4 TQFP 144 IND
LCMXO1200E-3M132I 1200 1.2V 101 -3 csBGA 132 IND
LCMXO1200E-4M132I 1200 1.2V 101 -4 csBGA 132 IND
LCMXO1200E-3B256I 1200 1.2V 211 -3 caBGA 256 IND
LCMXO1200E-4B256| 1200 1.2V 211 -4 caBGA 256 IND
LCMXO1200E-3FT256I 1200 1.2V 211 -3 ftBGA 256 IND
LCMXO1200E-4FT256I 1200 1.2V 211 -4 ftBGA 256 IND

Part Number LUTs Supply Voltage I/O0s Grade Package Pins Temp.
LCMX02280E-3T100I 2280 1.2V 73 -3 TQFP 100 IND
LCMX02280E-4T100I 2280 1.2V 73 -4 TQFP 100 IND
LCMXO2280E-3T144I 2280 1.2V 113 -3 TQFP 144 IND
LCMX0O2280E-4T144I 2280 1.2V 113 -4 TQFP 144 IND
LCMX02280E-3M132I 2280 1.2V 101 -3 csBGA 132 IND
LCMX0O2280E-4M132| 2280 1.2V 101 -4 csBGA 132 IND
LCMX0O2280E-3B256I 2280 1.2V 211 -3 caBGA 256 IND
LCMXO2280E-4B256I 2280 1.2V 211 -4 caBGA 256 IND
LCMXO2280E-3FT256I 2280 1.2V 211 -3 ftBGA 256 IND
LCMX02280E-4FT256I 2280 1.2V 211 -4 ftBGA 256 IND
LCMXO2280E-3FT324I 2280 1.2V 271 -3 ftBGA 324 IND
LCMXO2280E-4FT324l 2280 1.2V 271 -4 ftBGA 324 IND
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I 1] Ordering Information
#ZLATTICE MachXO Family Data Sheet

Part Number LUTs Supply Voltage 1/0s Grade Package Pins Temp.
LCMX02280C-3TN100C 2280 1.8V/2.5V/3.3V 73 -3 Lead-Free TQFP 100 COM
LCMX02280C-4TN100C 2280 1.8V/2.5V/3.3V 73 -4 Lead-Free TQFP 100 COM
LCMX02280C-5TN100C 2280 1.8V/2.5V/3.3V 73 -5 Lead-Free TQFP 100 COM
LCMX02280C-3TN144C 2280 1.8V/2.5V/3.3V 113 -3 Lead-Free TQFP 144 COM
LCMX02280C-4TN144C 2280 1.8V/2.5V/3.3V 113 -4 Lead-Free TQFP 144 COM
LCMX02280C-5TN144C 2280 1.8V/2.5V/3.3V 113 -5 Lead-Free TQFP 144 COM
LCMX02280C-3MN132C 2280 1.8V/2.5V/3.3V 101 -3 Lead-Free csBGA| 132 COoM
LCMX02280C-4MN132C 2280 1.8V/2.5V/3.3V 101 -4 Lead-Free csBGA 132 COM
LCMX02280C-5MN132C 2280 1.8V/2.5V/3.3V 101 -5 Lead-Free csBGA| 132 COM
LCMX02280C-3BN256C 2280 1.8V/2.5V/3.3V 211 -3 Lead-Free caBGA| 256 COM
LCMX02280C-4BN256C 2280 1.8V/2.5V/3.3V 211 -4 Lead-Free caBGA| 256 COM
LCMX02280C-5BN256C 2280 1.8V/2.5V/3.3V 211 -5 Lead-Free caBGA| 256 COM
LCMX02280C-3FTN256C 2280 1.8V/2.5V/3.3V 211 -3 Lead-Free ftBGA 256 COM
LCMX02280C-4FTN256C 2280 1.8V/2.5V/3.3V 211 -4 Lead-Free fiBGA 256 COM
LCMX02280C-5FTN256C 2280 1.8V/2.5V/3.3V 211 -5 Lead-Free ftBGA 256 COM
LCMX02280C-3FTN324C 2280 1.8V/2.5V/3.3V 271 -3 Lead-Free ftBGA 324 COM
LCMX02280C-4FTN324C 2280 1.8V/2.5V/3.3V 271 -4 Lead-Free ftBGA 324 COM
LCMX02280C-5FTN324C 2280 1.8V/2.5V/3.3V 271 -5 Lead-Free ftBGA 324 COM

Part Number LUTs Supply Voltage 1/0s Grade Package Pins Temp.
LCMXO256E-3TN100C 256 1.2V 78 -3 Lead-Free TQFP 100 COM
LCMXO256E-4TN100C 256 1.2V 78 -4 Lead-Free TQFP 100 COM
LCMXO256E-5TN100C 256 1.2V 78 -5 Lead-Free TQFP 100 COM
LCMXO256E-3MN100C 256 1.2V 78 -3 Lead-Free csBGA| 100 COM
LCMXO256E-4MN100C 256 1.2V 78 -4 Lead-Free csBGA 100 COM
LCMX0O256E-5MN100C 256 1.2V 78 -5 Lead-Free csBGA| 100 COM

Part Number LUTs Supply Voltage 1/0s Grade Package Pins Temp.
LCMXO640E-3TN100C 640 1.2V 74 -3 Lead-Free TQFP 100 COM
LCMXO640E-4TN100C 640 1.2V 74 -4 Lead-Free TQFP 100 COM
LCMXO640E-5TN100C 640 1.2V 74 -5 Lead-Free TQFP 100 COM
LCMXO640E-3MN100C 640 1.2V 74 -3 Lead-Free csBGA| 100 COM
LCMXO640E-4MN100C 640 1.2V 74 -4 Lead-Free csBGA 100 COM
LCMXO640E-5MN100C 640 1.2V 74 -5 Lead-Free csBGA| 100 COM
LCMXO640E-3TN144C 640 1.2V 113 -3 Lead-Free TQFP 144 COM
LCMXO640E-4TN144C 640 1.2V 113 -4 Lead-Free TQFP 144 COM
LCMXO640E-5TN144C 640 1.2V 113 -5 Lead-Free TQFP 144 COM
LCMXO640E-3MN132C 640 1.2V 101 -3 Lead-Free csBGA| 132 COM
LCMXO640E-4MN132C 640 1.2V 101 -4 Lead-Free csBGA| 132 COM
LCMXO640E-5MN132C 640 1.2V 101 -5 Lead-Free csBGA| 132 COM
LCMXO640E-3BN256C 640 1.2v 159 -3 Lead-Free caBGA| 256 COM
LCMXO640E-4BN256C 640 1.2V 159 -4 Lead-Free caBGA| 256 COM
LCMXO640E-5BN256C 640 1.2V 159 -5 Lead-Free caBGA| 256 COM
LCMXO640E-3FTN256C 640 1.2V 159 -3 Lead-Free ftBGA 256 COM
LCMXO640E-4FTN256C 640 1.2V 159 -4 Lead-Free ftBGA 256 COM
LCMXO640E-5FTN256C 640 1.2V 159 -5 Lead-Free ftBGA 256 COM
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I 1] Ordering Information
#ZLATTICE MachXO Family Data Sheet

Lead-Free Packaging

Industrial
Part Number LUTs Supply Voltage I/Os Grade Package Pins Temp.
LCMX0O256C-3TN100I 256 1.8V/2.5V/3.3V 78 -3 Lead-Free TQFP 100 IND
LCMX0O256C-4TN100I 256 1.8V/2.5V/3.3V 78 -4 Lead-Free TQFP 100 IND
LCMX0256C-3MN100I 256 1.8V/2.5V/3.3V 78 -3 Lead-Free csBGA| 100 IND
LCMX0O256C-4MN100I 256 1.8V/2.5V/3.3V 78 -4 Lead-Free csBGA| 100 IND
Part Number LUTs Supply Voltage I/0s Grade Package Pins Temp.
LCMXO640C-3TN100I 640 1.8V/2.5V/3.3V 74 -3 Lead-Free TQFP 100 IND
LCMXO640C-4TN100I 640 1.8V/2.5V/3.3V 74 -4 Lead-Free TQFP 100 IND
LCMX0O640C-3MN100lI 640 1.8V/2.5V/3.3V 74 -3 Lead-Free csBGA| 100 IND
LCMX0O640C-4MN100I 640 1.8V/2.5V/3.3V 74 -4 Lead-Free csBGA| 100 IND
LCMXO640C-3TN144l 640 1.8V/2.5V/3.3V 113 -3 Lead-Free TQFP 144 IND
LCMXO0640C-4TN1441 640 1.8V/2.5V/3.3V 113 -4 Lead-Free TQFP 144 IND
LCMXO640C-3MN132| 640 1.8V/2.5V/3.3V 101 -3 Lead-Free csBGA| 132 IND
LCMX0640C-4MN132I 640 1.8V/2.5V/3.3V 101 -4 Lead-Free csBGA 132 IND
LCMXO640C-3BN256I 640 1.8V/2.5V/3.3V 159 -3 Lead-Free caBGA| 256 IND
LCMX0640C-4BN256I 640 1.8V/2.5V/3.3V 159 -4 Lead-Free caBGA| 256 IND
LCMXO640C-3FTN256I 640 1.8V/2.5V/3.3V 159 -3 Lead-Free ftBGA 256 IND
LCMXO640C-4FTN256I 640 1.8V/2.5V/3.3V 159 -4 Lead-Free ftBGA 256 IND
Part Number LUTs Supply Voltage 1/0s Grade Package Pins Temp.
LCMXO1200C-3TN100I 1200 1.8V/2.5V/3.3V 73 -3 Lead-Free TQFP 100 IND
LCMXO1200C-4TN100I 1200 1.8V/2.5V/3.3V 73 -4 Lead-Free TQFP 100 IND
LCMXO1200C-3TN144| 1200 1.8V/2.5V/3.3V 113 -3 Lead-Free TQFP 144 IND
LCMXO1200C-4TN 144l 1200 1.8V/2.5V/3.3V 113 -4 Lead-Free TQFP 144 IND
LCMXO1200C-3MN132I 1200 1.8V/2.5V/3.3V 101 -3 Lead-Free csBGA 132 IND
LCMX01200C-4MN132I 1200 1.8V/2.5V/3.3V 101 -4 Lead-Free csBGA| 132 IND
LCMXO1200C-3BN256I 1200 1.8V/2.5V/3.3V 211 -3 Lead-Free caBGA 256 IND
LCMXO1200C-4BN256I 1200 1.8V/2.5V/3.3V 211 -4 Lead-Free caBGA 256 IND
LCMXO1200C-3FTN256I 1200 1.8V/2.5V/3.3V 211 -3 Lead-Free ftBGA 256 IND
LCMXO1200C-4FTN256I 1200 1.8V/2.5V/3.3V 211 -4 Lead-Free ftBGA 256 IND
Part Number LUTs Supply Voltage I/Os Grade Package Pins Temp.
LCMX02280C-3TN100I 2280 1.8V/2.5V/3.3V 73 -3 Lead-Free TQFP 100 IND
LCMX02280C-4TN100I 2280 1.8V/2.5V/3.3V 73 -4 Lead-Free TQFP 100 IND
LCMX02280C-3TN 144l 2280 1.8V/2.5V/3.3V 113 -3 Lead-Free TQFP 144 IND
LCMX02280C-4TN 144 2280 1.8V/2.5V/3.3V 113 -4 Lead-Free TQFP 144 IND
LCMX02280C-3MN132I 2280 1.8V/2.5V/3.3V 101 -3 Lead-Free csBGA 132 IND
LCMX02280C-4MN132I 2280 1.8V/2.5V/3.3V 101 -4 Lead-Free csBGA| 132 IND
LCMX02280C-3BN256I 2280 1.8V/2.5V/3.3V 211 -3 Lead-Free caBGA| 256 IND
LCMX02280C-4BN256I 2280 1.8V/2.5V/3.3V 211 -4 Lead-Free caBGA| 256 IND
LCMX02280C-3FTN256I 2280 1.8V/2.5V/3.3V 211 -3 Lead-Free ftBGA 256 IND
LCMX02280C-4FTN256I 2280 1.8V/2.5V/3.3V 211 -4 Lead-Free ftBGA 256 IND
LCMX02280C-3FTN324I 2280 1.8V/2.5V/3.3V 271 -3 Lead-Free ftBGA 324 IND
LCMX02280C-4FTN324I 2280 1.8V/2.5V/3.3V 271 -4 Lead-Free ftBGA 324 IND
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