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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. 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 RAMs 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 2-12 shows the five basic memory configurations and their input/output names. In all the sysMEM RAM
modes, the input data and address 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.

Figure 2-12. sysMEM Memory Primitives
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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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Absolute Maximum Ratings™" % 2

LCMXO E (1.2V) LCMXO C (1.8V/2.5V/3.3V)

Supply Voltage Ve« + o v ooe e -05t01.32V.. ... ... -0.5t0 3.75V
Supply Voltage Vocaux - -+« v v veveieeeeenn. -05t03.75V ....... ... ... -0.5t0 3.75V
Output Supply Voltage Vel -+ v vvvvv v eeev e -0.5t03.75V .. ... L. -0.5t0 3.75V
I/O Tristate Voltage Applied*. . ............... -0.5t03.75V .. ... Ll -0.5t0 3.75V
Dedicated Input Voltage Applied* ............. -05103.75V . ... -0.5 10 4.25V
Storage Temperature (ambient). .. ............ -65t0150°C ............... -65 to 150°C
Junction Temp. (Tj) . ... .ot +125°C ... +125°C

1. Stress above those listed under the “Absolute Maximum Ratings” may cause permanent damage to the device. Functional operation of the
device at these or any other conditions above those indicated in the operational sections of this specification is not implied.

2. Compliance with the Lattice Thermal Management document is required.

3. All voltages referenced to GND.

4. Overshoot and undershoot of -2V to (V|yuax + 2) volts is permitted for a duration of <20ns.

Recommended Operating Conditions’

Symbol Parameter Min. Max. Units

Y Core Supply Voltage for 1.2V Devices 1.14 1.26 \Y,

cc Core Supply Voltage for 1.8V/2.5V/3.3V Devices 1.71 3.465 Vv
Vecaux® Auxiliary Supply Voltage 3.135 3.465 \
Veeio? I/O Driver Supply Voltage 1.14 3.465 v
ticom Junction Temperature Commercial Operation 0 +85 °C
tyND Junction Temperature Industrial Operation -40 100 °C
tyrLAsHCOM  |Junction Temperature, Flash Programming, Commercial 0 +85 °C
tyrLasHiND  |Junction Temperature, Flash Programming, Industrial -40 100 °C

1. Like power supplies must be tied together. For example, if Vg o and Vg are both 2.5V, they must also be the same supply. 3.3V Vg0
and 1.2V Vg o should be tied to Vooayx or 1.2V Vg respectively.

2. See recommended voltages by I/O standard in subsequent table.

3. V¢ must reach minimum Vg value before Vooayx reaches 2.5V.

MachXO Programming/Erase Specifications

Symbol Parameter Min. Max. Units
Flash Programming Cycles per tretenTION 1,000 Cycles

Nproaecyc . .
Flash Functional Programming Cycles 10,000 | Cycles
treTenTion  |Data Retention at 125° Junction Temperature 10 Years

© 2013 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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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
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Table 3-2. BLVDS DC Conditions'

Over Recommended Operating Conditions

Nominal

Symbol Description Zo=45 | Zo=90 | Units
Zout Output impedance 100 100 Ohms
RrLerT Left end termination 45 90 Ohms
RTRIGHT Right end termination 45 90 Ohms
VoH Output high voltage 1.375 1.48 \
VoL Output low voltage 1.125 1.02 \
Vobp Output differential voltage 0.25 0.46 Vv
Veum Output common mode voltage 1.25 1.25 \
Ioc DC output current 11.2 10.2 mA

1. For input buffer, see LVDS table.

LVPECL

The MachXO family supports the differential LVPECL standard through emulation. This output standard is emu-
lated using complementary LVCMOS outputs in conjunction with a parallel resistor across the driver outputs on all
the devices. The LVPECL input standard is supported by the LVDS differential input buffer on certain devices. The
scheme shown in Figure 3-3 is one possible solution for point-to-point signals.

Figure 3-3. Differential LVPECL

Veeio =3.3V X
E 100 ohms E
16mA i T Py [
Veeio = 3.3V | |
celo i 150 ohms 100 ohms i
X 100 ohms X
16mA 0] o O]
: Transmission line, Zo = 100 ohm differential |
On-chip |  Off-chip Off-chip | On-chip
E— 4 —
Table 3-3. LVPECL DC Conditions’
Over Recommended Operating Conditions
Symbol Description Nominal Units
Zout Output impedance 100 Ohms
Rp Driver parallel resistor 150 Ohms
Rt Receiver termination 100 Ohms
VoH Output high voltage 2.03 \
VoL Output low voltage 1.27 \
Vob Output differential voltage 0.76 \'%
Vem Output common mode voltage 1.65 \'
Zaack Back impedance 85.7 Ohms
Ibc DC output current 12.7 mA

1. For input buffer, see LVDS table.

3-8
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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.

3-17
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Signal Descriptions

Signal Name ‘ I/0 | Descriptions
General Purpose

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

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

P[Edge] [Row/Column [A/B/C/D/E/F] indicates the PIO within the group to which the pad is connected.

Number]. [A/B/C/D/E/F] Vo

Some of these user programmable pins are shared with special function pins. When not
used as special function pins, these pins can be programmed as |/Os for user logic.

During configuration of the user-programmable 1/Os, the user has an option to tri-state the
I/Os and enable an internal pull-up resistor. This option also applies to unused pins (or
those not bonded to a package pin). The default during configuration is for user-program-
mable I/Os to be tri-stated with an internal pull-up resistor enabled. When the device is
erased, 1/0Os will be tri-stated with an internal pull-up resistor enabled.

GSREN | Global RESET signal (active low). Dedicated pad, when not in use it can be used as an 1/0
pin.

TSALL | TSALL is a dedicated pad for the global output enable signal. When TSALL is high all the
outputs are tristated. It is a dual function pin. When not in use, it can be used as an 1/O pin.

NC — [No connect.

GND — |GND - Ground. Dedicated pins.

Vee — |VCC - The power supply pins for core logic. Dedicated pins.

Y __ |VCCAUX - the Auxiliary power supply pin. This pin powers up a variety of internal circuits

CCAUX including all the differential and referenced input buffers. Dedicated pins.

Veelox — |Vcelo - The power supply pins for I/O Bank x. Dedicated pins.
Sleep Mode pin - Active low sleep pin.p When this pin is held high, the device operates

SLEEPN' | normally.p This pin has a weak internal pull-up, but when unused, an external pull-up to
V¢ is recommended. When driven low, the device moves into Sleep mode after a speci-
fied time.

PLL and Clock Functions (Used as user programmable I/O pins when not used for PLL or clock pins)

LOCIOLPLLT, LN | — [ B e L o 12" 7 UL
(LOCIO) PLUT, CLFB. | — | (b1 o LLM (Lower PLL). T = s and G - comploment. o e o
PCLK [n]_[1:0] — |Primary Clock Pads, n per side.

Test and Programming (Dedicated pins)

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

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

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

1. Applies to MachXO “C” devices only. NC for “E” devices.

© 2013 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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Pin Information Summary

LCMXO0256C/E LCMXO640C/E
256 caBGA /
Pin Type 100 TQFP 100 csBGA 100 TQFP 144 TQFP 100 csBGA 132 csBGA 256 ftBGA
Single Ended User I/O 78 78 74 113 74 101 159
Differential Pair User 1/O" 38 38 17 43 17 42 79
Muxed 6 6 6 6 6 6 6
TAP 4 4 4 4 4 4 4
Dedicated (Total Without Supplies) 5 5 5 5 5 5 5
vCcC 2 2 2 4 2 4 4
VCCAUX 1 1 1 2 1 2 2
Bank0 3 3 2 2 2 2 4
VeeIo Bank1 3 3 2 2 2 2 4
Bank2 — — 2 2 2 2 4
Bank3 — — 2 2 2 2 4
GND 8 8 10 12 10 12 18
NC 0 0 0 0 0 0 52
BankO0 41/20 41/20 18/5 29/10 18/5 26/11 42/21
Single Ended/Differential /O | Bank1 37/18 37/18 21/4 30/11 21/4 27112 40/20
per Bank Bank2 — — 14/2 24/9 14/2 21/9 36/18
Bank3 —_ — 21/6 30/13 21/6 27/10 40/20
1. These devices support emulated LVDS outputs.pLVDS inputs are not supported.
LCMXO1200C/E LCMX02280C/E
256 caBGA/ 256 caBGA/
Pin Type 100 TQFP 144 TQFP | 132 csBGA | 256 ftBGA 100 TQFP 144 TQFP | 132 csBGA | 256 ftBGA | 324 ftBGA
Single Ended User 1/0 73 113 101 211 73 113 101 211 271
Differential Pair User 1/O" 27 48 42 105 30 47 4 105 134
Muxed 6 6 6 6 6 6 6 6 6
TAP 4 4 4 4 4 4 4 4 4
Dedicated (Total Without Supplies) 5 5 5 5 5 5 5 5 5
VCC 4 4 4 4 2 4 4 4 6
VCCAUX 2 2 2 2 2 2 2 2 2
Bank0 1 1 1 2 1 1 1 2 2
Bank1 1 1 1 2 1 1 1 2 2
Bank2 1 1 1 2 1 1 1 2 2
veeio Bank3 1 1 1 2 1 1 1 2 2
Bank4 1 1 1 2 1 1 1 2 2
Bank5 1 1 1 2 1 1 1 2 2
Bank6 1 1 1 2 1 1 1 2 2
Bank7 1 1 1 2 1 1 1 2 2
GND 8 12 12 18 8 12 12 18 24
NC 0 0 0 0 0 0 0 0 0
Bank0 10/3 14/6 13/5 26/13 9/3 13/6 12/5 24/12 34/17
Bank1 8/2 15/7 13/5 28/14 9/3 16/7 14/5 30/15 36/18
Bank2 10/4 15/7 13/6 26/13 10/4 15/7 13/6 26/13 34/17
Single Ended/Differential 1/O Bank3 11/5 15/7 14/7 28/14 11/5 15/7 14/7 28/14 34/17
per Bank Bank4 8/3 14/5 13/5 2713 8/3 14/4 13/4 29/14 35/17
Bank5 5/2 10/4 8/2 22/11 5/2 10/4 8/2 20/10 30/15
Bank6 10/3 15/6 13/6 28/14 10/4 15/6 13/6 28/14 34/17
Bank7 11/5 15/6 14/6 26/13 11/5 15/6 14/6 26/13 34/17

1. These devices support on-chip LVDS buffers for left and right I/O Banks.
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LCMXO01200 and LCMX02280 Logic Signal Connections: 100 TQFP

LCMXO01200 LCMX02280
Pin Ball Dual Ball Dual
Number | Function | Bank Function Differential | Function | Bank Function Differential
1 PL2A 7 T PL2A 7 LUMO_PLLT_FB_A T
2 PL2B 7 C PL2B 7 LUMO_PLLC_FB_A C
3 PL3C 7 T PL3C 7 LUMO_PLLT_IN_A T
4 PL3D 7 C PL3D 7 LUMO_PLLC_IN_A C
5 PL4B 7 PL4B 7
6 VCCIO7 7 VCCIO7 7
7 PL6A 7 T PL7A 7 T
8 PL6B 7 GSRN c* PL7B 7 GSRN Cc*
9 GND - GND -
10 PL7C 7 T PL9C 7 T
11 PL7D 7 C PL9D 7 C
12 PL8C 7 T PL10C 7 T
13 PL8D 7 C PL10D 7 C
14 PL9C 6 PL11C 6
15 PL10A 6 T PL13A 6 T
16 PL10B 6 C* PL13B 6 Cc*
17 VCC - VCC -
18 PL11B 6 PL14D 6 C
19 PL11C 6 TSALL PL14C 6 TSALL T
20 VCCIO6 6 VCCIO6 6
21 PL13C 6 PL16C 6
22 PL14A 6 LLMO_PLLT_FB_A T PL17A 6 LLMO_PLLT_FB_A T
23 PL14B 6 LLMO_PLLC_FB_A c* PL17B 6 LLMO_PLLC_FB_A C*
24 PL15A 6 LLMO_PLLT_IN_A T PL18A 6 LLMO_PLLT_IN_A T
25 PL15B 6 LLMO_PLLC_IN_A Cc* PL18B 6 LLMO_PLLC_IN_A Cc*
26 GNDIO6 ) GNDIO6 )
GNDIO5 GNDIO5
27 VCCIO5 5 VCCIO5 5
28 T™MS 5 TMS TMS 5 T™MS
29 TCK 5 TCK TCK 5 TCK
30 PB3B 5 PB3B 5
31 PB4A 5 T PB4A 5 T
32 PB4B 5 C PB4B 5 C
33 TDO 5 TDO TDO 5 TDO
34 TDI 5 TDI TDI 5 TDI
35 VCC - VCC -
36 VCCAUX - VCCAUX -
37 PB6E 5 T PBSE 5 T
38 PB6F 5 C PB8F 5 C
39 PB7B 4 PCLK4_1**** PB10F 4 PCLK4_1****
40 PB7F 4 PCLK4_Q**** PB10B 4 PCLK4_0****
41 GND - GND -

4-8
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LCMX0O1200 and LCMX02280 Logic Signal Connections: 100 TQFP (Cont.)

LCMXO01200 LCMX02280
Pin Ball Dual Ball Dual
Number | Function | Bank Function Differential | Function | Bank Function Differential
42 PB9A 4 T PB12A 4 T
43 PB9B 4 C PB12B 4 C
44 VCCIO4 4 VCCIO4 4
45 PB10A 4 T PB13A 4 T
46 PB10B 4 C PB13B 4 C
47+ SLEEPN - SLEEPN SLEEPN - SLEEPN
48 PB11A 4 T PB16A 4 T
49 PB11B 4 C PB16B 4 C
50** GNDIO3 ) GNDIO3 )
GNDIO4 GNDIO4
51 PR16B 3 PR19B 3
52 PR15B 3 Cc* PR18B 3 c*
53 PR15A 3 T PR18A 3 T
54 PR14B 3 Cc* PR17B 3 C*
55 PR14A 3 T PR17A 3 T
56 VCCIO3 3 VCCIOS 3
57 PR12B 3 Cc* PR15B 3 c*
58 PR12A 3 T PR15A 3 T
59 GND - GND -
60 PR10B 3 Cc* PR13B 3 c*
61 PR10A 3 T PR13A 3 T
62 PR9B 3 Cc* PR11B 3 Cc*
63 PR9A 3 T PR11A 3 T
64 PR8B 2 Cc* PR10B 2 Cc*
65 PR8A 2 T PR10A 2 T
66 VCC - VCC -
67 PR6C 2 PR8C 2
68 PR6B 2 Cc* PR8B 2 Cc*
69 PR6A 2 T PR8A 2 T
70 VCCIO2 2 VCCIO2 2
71 PR4D 2 PR5D 2
72 PR4B 2 c* PR5B 2 c*
73 PR4A 2 T PR5A 2 T
74 PR2B 2 C PR3B 2 Cc*
75 PR2A 2 T PR3A 2 T
76+ GNDIO1 i GNDIO1 )
GNDIO2 GNDIO2
77 PT11C 1 PT15C 1
78 PT11B 1 C PT14B 1 C
79 PT11A 1 T PT14A 1 T
80 VCCIO1 1 VCCIO1 1
81 PTOE 1 PT12D 1 C
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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 (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
- - VCCIO4 | VCCIO4 4 VCCIO4 | VCCIO4 4
- - GND | GNDIO4 4 GND | GNDIO4 4
M10 PB6A 2 T M10 PB7E 4 T M10 PB10A 4 T
R9 PB6C 2 T R9 PB8A 4 T R9 PB11C 4 T
R10 PB6D 2 o] R10 PB8B 4 C R10 PB11D 4 C
T10 PB7C 2 T T10 PB8C 4 T T10 PB12A 4 T
T11 PB7D 2 o] T11 PB8D 4 C T11 PB12B 4 C
N10 NC N10 PB8E 4 T N10 PB12C 4 T
N11 NC N11 PB8F 4 C N11 PB12D 4 Cc
VCCIO2 | VCCIO2 2 VCCIO4 | VCCIO4 4 VCCIO4 | VCCIO4 4
GND | GNDIO2 2 GND | GNDIO4 4 GND | GNDIO4 4
R11 PB7E 2 T R11 PB9A 4 T R11 PB13A 4 T
R12 PB7F 2 o] R12 PB9B 4 C R12 PB13B 4 C
P11 PB8A 2 T P11 PBIC 4 T P11 PB13C 4 T
P12 PB8B 2 Cc P12 PB9D 4 Cc P12 PB13D 4 C
T13 PB8C 2 T T13 PB9E 4 T T13 PB14A 4 T
T12 PB8D 2 C T12 PB9F 4 C T12 PB14B 4 C
R13 PB9A 2 T R13 PB10A 4 T R13 PB14C 4 T
R14 PB9B 2 C R14 PB10B 4 C R14 PB14D 4 C
GND GND - GND GND - GND GND -
T14 PB9C 2 T14 PB10C 4 T T14 PB15A 4 T
T15 PB9D 2 Cc T15 PB10D 4 C T15 PB15B 4 (o]
P13** | SLEEPN - SLEEPN P13** | SLEEPN - SLEEPN P13** | SLEEPN - SLEEPN
P14 PBOF 2 P14 PB10F 4 P14 PB15D 4
R15 NC R15 PB11A 4 T R15 PB16A 4 T
R16 NC R16 PB11B 4 (o] R16 PB16B 4 (o]
P15 NC P15 PB11C 4 T P15 PB16C 4 T
P16 NC P16 PB11D 4 Cc P16 PB16D 4 Cc
VCCIO2 | VCCIO2 2 VCCIO4 | VCCIO4 4 VCCIO4 | VCCIO4 4
GND | GNDIO2 2 GND | GNDIO4 4 GND | GNDIO4 4
GND | GNDIO1 1 GND | GNDIO3 3 GND | GNDIO3 3
VCCIO1 | vCCIO1 1 VCCIO3 | VCCIO3 3 VCCIO3 | VCCIO3 3
M11 NC M11 PR16B 3 (o] M11 PR20B 3
L11 NC L11 PR16A 3 T L11 PR20A 3
N12 NC N12 PR15B 3 c* N12 PR18B 3 Cc*
N13 NC N13 PR15A 3 T™ N13 PR18A 3 T™
M13 NC M13 PR14D 3 M13 PR17D 3
M12 NC M12 PR14C 3 T M12 PR17C 3 T
N14 PR11D 1 Cc N14 PR14B 3 c* N14 PR17B 3 c*
N15 PR11C 1 T N15 PR14A 3 T N15 PR17A 3 T
L13 PR11B 1 (¢} L13 PR13D 3 L13 PR16D 3
L12 PR11A 1 T L12 PR13C 3 T L12 PR16C 3 T
M14 PR10B 1 o] M14 PR13B 3 c* M14 PR16B 3 c*
VCCIO1 | vCCIO1 1 VCCIO3 | VCCIO3 3 VCCIO3 | VCCIO3 3
GND | GNDIO1 1 GND | GNDIO3 3 GND | GNDIO3 3
L14 PR10A 1 T L14 PR13A 3 T L14 PR16A 3 T
N16 PR10D 1 (¢} N16 PR12D 3 C N16 PR15D 3
M16 PR10C 1 T M16 PR12C 3 T M16 PR15C 3
M15 PR9D 1 o] M15 PR12B 3 c* M15 PR15B 3 c*
L15 PR9C 1 T L15 PR12A 3 T L15 PR15A 3 T
L16 PR9B 1 Cc L16 PR11D 3 (o] L16 PR14D 3
K16 PR9A 1 T K16 PR11C 3 T K16 PR14C 3
K13 PR8D 1 C K13 PR11B 3 c* K13 PR14B 3 Cc*
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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
J13 PR8C 1 T J13 PR11A 3 T J13 PR14A 3 T™
GND GND - GND GND - GND GND -
K14 PR8B 1 Cc K14 PR10D 3 C K14 PR13D 3
J14 PR8A 1 T J14 PR10C 3 T J14 PR13C 3 T
K15 PR7D 1 C K15 PR10B 3 c* K15 PR13B 3 c*
J15 PR7C 1 T J15 PR10A 3 T J15 PR13A 3 T™
- - GND | GNDIO3 3 GND | GNDIO3 3
- - VCCIO3 | VCCIO3 3 VCCIO3 | VCCIO3 3
K12 NC K12 PR9D 3 C K12 PR11D 3
J12 NC J12 PR9C 3 T J12 PR11C 3 T
J16 PR7B 1 o] J16 PR9B 3 c* J16 PR11B 3 c*
H16 PR7A 1 T H16 PR9A 3 T™ H16 PR11A 3 T™
H15 PR6B 1 o] H15 PR8D 2 H15 PR10D 2
G15 PR6A 1 T G15 PR8C 2 T G15 PR10C 2 T
H14 PR5D 1 C H14 PR8B 2 c* H14 PR10B 2 c*
G14 PR5C 1 T G14 PR8A 2 T G14 PR10A 2 T
GND | GNDIO1 1 GND | GNDIO2 2 GND | GNDIO2 2
VCCIO1 | VCCIO1 1 VCCIO2 | VCCIO2 2 VCCIO2 | VCCIO2 2
H13 PR6D 1 o] H13 PR7D 2 H13 PR9D 2
H12 PR6C 1 T H12 PR7C 2 T H12 PR9C 2 T
G13 PR4D 1 C G13 PR7B 2 c* G13 PR9B 2 c*
G12 PR4C 1 T G12 PR7A 2 T G12 PR9A 2 T
G16 PR5B 1 o] G16 PR6D 2 C G16 PR7D 2
F16 PR5A 1 T F16 PR6C 2 T F16 PR7C 2 T
F15 PR4B 1 o] F15 PR6B 2 c* F15 PR7B 2 C*
E15 PR4A 1 T E15 PR6A 2 T E15 PR7A 2 T
E16 PR3B 1 Cc E16 PR5D 2 E16 PR6D 2
D16 PR3A 1 T D16 PR5C 2 T D16 PR6C 2 T
VCCIO1 | VCCIO1 1 VCCIO2 | VCCIO2 2 VCCIO2 | VCCIO2 2
GND | GNDIO1 1 GND | GNDIO2 2 GND | GNDIO2 2
D15 PR2D 1 o] D15 PR5B 2 c* D15 PR6B 2 Cc*
C15 PR2C 1 T Ci5 PR5A 2 T C15 PR6A 2 T
C16 PR2B 1 Cc C16 PR4D 2 (o] C16 PR5D 2
B16 PR2A 1 T B16 PR4C 2 T B16 PR5C 2
F14 PR3D 1 o] F14 PR4B 2 c* F14 PR5B 2 Cc*
E14 PR3C 1 T E14 PR4A 2 T™ E14 PR5A 2 T™
- - - - - - GND GND -
F12 NC F12 PR3D 2 (o] F12 PR4D 2
F13 NC F13 PR3C 2 T F13 PR4C 2 T
E12 NC E12 PR3B 2 c* E12 PR4B 2 c*
E13 NC E13 PR3A 2 T™ E13 PR4A 2 T
D13 NC D13 PR2B 2 C D13 PR3B 2 Cc*
D14 NC D14 PR2A 2 T D14 PR3A 2 T
VCCIOO | VCCIO0 0 VCCIO2 | VCCIO2 2 VCCIO2 | VCCIO2 2
GND | GNDIOO 0 GND | GNDIO2 2 GND | GNDIO2 2
GND | GNDIOO 0 GND | GNDIO1 1 GND | GNDIO1 1
VCCIOO | VCCIO0 0 VCCIO1 | VCCIO1 1 VCCIO1 | VCCIO1 1
B15 NC B15 PT11D 1 C B15 PT16D 1 C
A15 NC A15 PT11C 1 T A15 PT16C 1 T
C14 NC Ci14 PT11B 1 Cc C14 PT16B 1 (o]
B14 NC B14 PT11A 1 T B14 PT16A 1 T
C13 PTOF 0 C Ci13 PT10F 1 (o] C13 PT15D 1 C
B13 PTO9E 0 T B13 PT10E 1 T B13 PT15C 1 T
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a Pinout Information
#ZLATTICE MachXO Family Data Sheet

LCMXO02280 Logic Signal Connections: 324 ftBGA (Cont.)

LCMX02280
Ball Number Ball Function Bank Dual Function Differential

GND GNDIOS 3

VCCIO3 VCCIOS 3
P15 PR20B 3 C
N14 PR20A 3 T
N15 PR19B 3 C
M13 PR19A 3 T
R15 PR18B 3 c*
T16 PR18A 3 T
N16 PR17D 3 C
M14 PR17C 3 T
u17 PR17B 3 c*
VCC VCC -
u18 PR17A 3 T
R17 PR16D 3 C
R16 PR16C 3 T
P16 PR16B 3 Cc*

VCCIOS VCCIOS 3
GND GNDIO3 3
P17 PR16A 3 T
L13 PR15D 3 C
M15 PR15C 3 T
T17 PR15B 3 Cc*
T18 PR15A 3 T
L14 PR14D 3 C
L15 PR14C 3 T
R18 PR14B 3 c*
P18 PR14A 3 T
GND GND -
K15 PR13D 3 C
K13 PR13C 3 T
N17 PR13B 3 Cc*
N18 PR13A 3 T
K16 PR12D 3 C
K14 PR12C 3 T
M16 PR12B 3 c*
L16 PR12A 3 T
GND GNDIOS3 3

VCCIOS VCCIOS 3
J16 PR11D 3 C
J14 PR11C 3 T
M17 PR11B 3 c*
L17 PR11A 3 T
J15 PR10D 2 C
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:I.LATTICE Pinout Information

MachXO Family Data Sheet

Thermal Management

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

For Further Information
For further information regarding Thermal Management, refer to the following:

e Thermal Management document

e TN1090 - Power Estimation and Management for MachXO Devices

* Power Calculator tool included with the Lattice ispLEVER design tool, or as a standalone download from
www.latticesemi.com/software
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I 1] Ordering Information
#ZLATTICE MachXO Family Data Sheet

Conventional Packaging

Industrial

Part Number LUTs Supply Voltage 1/0s Grade Package Pins Temp.
LCMX0256C-3T100I 256 1.8V/2.5V/3.3V 78 -3 TQFP 100 IND
LCMX0256C-4T100I 256 1.8V/2.5V/3.3V 78 -4 TQFP 100 IND
LCMX0O256C-3M100I 256 1.8V/2.5V/3.3V 78 -3 csBGA 100 IND
LCMX0256C-4M100I 256 1.8V/2.5V/3.3V 78 -4 csBGA 100 IND

Part Number LUTs Supply Voltage 1/0s Grade Package Pins Temp.
LCMX0640C-3T100I 640 1.8V/2.5V/3.3V 74 -3 TQFP 100 IND
LCMX0640C-4T100I 640 1.8V/2.5V/3.3V 74 -4 TQFP 100 IND
LCMX0O640C-3M100I 640 1.8V/2.5V/3.3V 74 -3 csBGA 100 IND
LCMX0640C-4M100I 640 1.8V/2.5V/3.3V 74 -4 csBGA 100 IND
LCMX0640C-3T144I 640 1.8V/2.5V/3.3V 113 -3 TQFP 144 IND
LCMXO0640C-4T144I 640 1.8V/2.5V/3.3V 113 -4 TQFP 144 IND
LCMX0640C-3M132I 640 1.8V/2.5V/3.3V 101 -3 csBGA 132 IND
LCMX0640C-4M132I 640 1.8V/2.5V/3.3V 101 -4 csBGA 132 IND
LCMX0O640C-3B256I 640 1.8V/2.5V/3.3V 159 -3 caBGA 256 IND
LCMX0640C-4B2561 640 1.8V/2.5V/3.3V 159 -4 caBGA 256 IND
LCMXO640C-3FT256I 640 1.8V/2.5V/3.3V 159 -3 ftBGA 256 IND
LCMXO0640C-4FT256I1 640 1.8V/2.5V/3.3V 159 -4 ftBGA 256 IND

Part Number LUTs Supply Voltage 1/0s Grade Package Pins Temp.
LCMXO1200C-3T100I 1200 1.8V/2.5V/3.3V 73 -3 TQFP 100 IND
LCMX0O1200C-4T100I 1200 1.8V/2.5V/3.3V 73 -4 TQFP 100 IND
LCMXO1200C-3T 144l 1200 1.8V/2.5V/3.3V 113 -3 TQFP 144 IND
LCMXO01200C-4T144lI 1200 1.8V/2.5V/3.3V 113 -4 TQFP 144 IND
LCMX0O1200C-3M132I 1200 1.8V/2.5V/3.3V 101 -3 csBGA 132 IND
LCMX01200C-4M132I 1200 1.8V/2.5V/3.3V 101 -4 csBGA 132 IND
LCMX01200C-3B256I 1200 1.8V/2.5V/3.3V 211 -3 caBGA 256 IND
LCMX01200C-4B256I 1200 1.8V/2.5V/3.3V 211 -4 caBGA 256 IND
LCMXO1200C-3FT256I 1200 1.8V/2.5V/3.3V 211 -3 ftBGA 256 IND
LCMXO1200C-4FT256I 1200 1.8V/2.5V/3.3V 211 -4 ftBGA 256 IND

Part Number LUTs Supply Voltage 1/0s Grade Package Pins Temp.
LCMX02280C-3T 100l 2280 1.8V/2.5V/3.3V 73 -3 TQFP 100 IND
LCMX02280C-4T100I 2280 1.8V/2.5V/3.3V 73 -4 TQFP 100 IND
LCMX02280C-3T144l 2280 1.8V/2.5V/3.3V 113 -3 TQFP 144 IND
LCMX02280C-4T 144l 2280 1.8V/2.5V/3.3V 113 -4 TQFP 144 IND
LCMX02280C-3M132I 2280 1.8V/2.5V/3.3V 101 -3 csBGA 132 IND
LCMX02280C-4M132I 2280 1.8V/2.5V/3.3V 101 -4 csBGA 132 IND
LCMX02280C-3B256I 2280 1.8V/2.5V/3.3V 211 -3 caBGA 256 IND
LCMX02280C-4B256I 2280 1.8V/2.5V/3.3V 211 -4 caBGA 256 IND
LCMX02280C-3FT256l 2280 1.8V/2.5V/3.3V 211 -3 ftBGA 256 IND
LCMX0O2280C-4FT256I 2280 1.8V/2.5V/3.3V 211 -4 ftBGA 256 IND
LCMX02280C-3FT324I 2280 1.8V/2.5V/3.3V 271 -3 ftBGA 324 IND
LCMX02280C-4FT324I 2280 1.8V/2.5V/3.3V 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.
LCMXO1200E-3TN100C 1200 1.2V 73 -3 Lead-Free TQFP 100 COM
LCMXO1200E-4TN100C 1200 1.2V 73 -4 Lead-Free TQFP 100 COM
LCMXO1200E-5TN100C 1200 1.2V 73 -5 Lead-Free TQFP 100 COM
LCMXO1200E-3TN144C 1200 1.2V 113 -3 Lead-Free TQFP 144 COM
LCMXO1200E-4TN144C 1200 1.2V 113 -4 Lead-Free TQFP 144 COM
LCMXO1200E-5TN144C 1200 1.2V 113 -5 Lead-Free TQFP 144 COM
LCMXO1200E-3MN132C 1200 1.2V 101 -3 Lead-Free csBGA| 132 COM
LCMXO1200E-4MN132C 1200 1.2V 101 -4 Lead-Free csBGA 132 COM
LCMXO1200E-5MN132C 1200 1.2V 101 -5 Lead-Free csBGA| 132 COM
LCMXO1200E-3BN256C 1200 1.2V 211 -3 Lead-Free caBGA| 256 COM
LCMXO1200E-4BN256C 1200 1.2V 211 -4 Lead-Free caBGA| 256 COM
LCMXO1200E-5BN256C 1200 1.2V 211 -5 Lead-Free caBGA| 256 COM
LCMXO1200E-3FTN256C 1200 1.2V 211 -3 Lead-Free ftBGA 256 COM
LCMXO1200E-4FTN256C 1200 1.2V 211 -4 Lead-Free ftBGA 256 COM
LCMXO1200E-5FTN256C 1200 1.2V 211 -5 Lead-Free ftBGA 256 COM

Part Number LUTs Supply Voltage I/Os Grade Package Pins Temp.
LCMX02280E-3TN100C 2280 1.2V 73 -3 Lead-Free TQFP 100 COM
LCMXO2280E-4TN100C 2280 1.2V 73 -4 Lead-Free TQFP 100 COoM
LCMX02280E-5TN100C 2280 1.2V 73 -5 Lead-Free TQFP 100 COM
LCMX0O2280E-3TN144C 2280 1.2V 113 -3 Lead-Free TQFP 144 COM
LCMXO02280E-4TN144C 2280 1.2V 113 -4 Lead-Free TQFP 144 COM
LCMXO02280E-5TN144C 2280 1.2V 113 -5 Lead-Free TQFP 144 COM
LCMX02280E-3MN132C 2280 1.2V 101 -3 Lead-Free csBGA| 132 COM
LCMXO02280E-4MN132C 2280 1.2V 101 -4 Lead-Free csBGA 132 COM
LCMX02280E-5MN132C 2280 1.2V 101 -5 Lead-Free csBGA| 132 COM
LCMX02280E-3BN256C 2280 1.2V 211 -3 Lead-Free caBGA| 256 COM
LCMXO02280E-4BN256C 2280 1.2V 211 -4 Lead-Free caBGA| 256 COM
LCMX02280E-5BN256C 2280 1.2V 211 -5 Lead-Free caBGA| 256 COM
LCMX02280E-3FTN256C 2280 1.2V 211 -3 Lead-Free ftBGA 256 COM
LCMXO2280E-4FTN256C 2280 1.2V 211 -4 Lead-Free ftBGA 256 COM
LCMX02280E-5FTN256C 2280 1.2V 211 -5 Lead-Free ftBGA 256 COM
LCMX0O2280E-3FTN324C 2280 1.2V 271 -3 Lead-Free ftBGA 324 COM
LCMXO2280E-4FTN324C 2280 1.2V 271 -4 Lead-Free ftBGA 324 COM
LCMX02280E-5FTN324C 2280 1.2V 271 -5 Lead-Free ftBGA 324 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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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
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Revision History
MachXO Family Data Sheet

Date

Version

Section

Change Summary

April 2006
(cont.)

02.0
(cont.)

Architecture
(cont.)

“Top View of the MachX0O1200 Device” figure updated.

“Top View of the MachX0O640 Device” figure updated.

“Top View of the MachX0256 Device” figure updated.

“Slice Diagram” figure updated.

Slice Signal Descriptions table updated.

Routing section updated.

sysCLOCK Phase Lockecd Loops (PLLs) section updated.

PLL Diagram updated.

PLL Signal Descriptions table updated.

sysMEM Memory section has been updated.

P10 Groups section has been updated.

PIO section has been updated.

MachXO PIO Block Diagram updated.

Supported Input Standards table updated.

MachXO Configuration and Programming diagram updated.

DC and Switching
Characteristics

Recommended Operating Conditions table - footnotes updated.

MachX0256 and MachX0640 Hot Socketing Specifications - footnotes
updated.

Added MachX01200 and MachX02280 Hot Socketing Specifications
table.

DC Electrical Characteristics, footnotes have been updated.

Supply Current (Sleep Mode) table has been updated, removed "4W"
references. Footnotes have been updated.

Supply Current (Standby) table and associated footnotes updated.

Intialization Supply Current table and footnotes updated.

Programming and Erase Flash Supply Current table and associated
footnotes have been updatd.

Register-to-Register Performance table updated (rev. A 0.19).

MachXO External Switching Characteristics updated (rev. A 0.19).

MachXO Internal Timing Parameters updated (rev. A 0.19).

MachXO Family Timing Adders updated (rev. A 0.19).

sysCLOCK Timing updated (rev. A 0.19).

MachXO "C" Sleep Mode Timing updated (A 0.19).

JTAG Port Timing Specification updated (rev. A 0.19).

Test Fixture Required Components table updated.

Pinout Information

Signal Descriptions have been updated.

Pin Information Summary has been updated. Footnote has been
added.

Power Supply and NC Connection table has been updated.

Logic Signal Connections have been updated (PCLKTx_x --> PCLKx_x)

Ordering Information

Removed "4W" references.

Added 256-ftBGA Ordering Part Numbers for MachX0640.

May 2006

02.1

Pinout Information

Removed [LOC][0]_PLL_RST from Signal Description table.

PCLK footnote has been added to all appropriate pins.

August 2006

02.2

Multiple

Removed 256 fpBGA information for MachX0O640.
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