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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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sysCLOCK Phase Locked Loops (PLLs)

The MachX01200 and MachX02280 provide PLL support. The source of the PLL input divider can come from an
external pin or from internal routing. There are four sources of feedback signals to the feedback divider: from
CLKINTFB (internal feedback port), from the global clock nets, from the output of the post scalar divider, and from
the routing (or from an external pin). There is a PLL_LOCK signal to indicate that the PLL has locked on to the input
clock signal. Figure 2-10 shows the sysCLOCK PLL diagram.

The setup and hold times of the device can be improved by programming a delay in the feedback or input path of
the PLL which will advance or delay the output clock with reference to the input clock. This delay can be either pro-
grammed during configuration or can be adjusted dynamically. In dynamic mode, the PLL may lose lock after
adjustment and not relock until the t ock parameter has been satisfied. Additionally, the phase and duty cycle block
allows the user to adjust the phase and duty cycle of the CLKOS output.

The sysCLOCK PLLs provide the ability to synthesize clock frequencies. Each PLL has four dividers associated
with it: input clock divider, feedback divider, post scalar divider, and secondary clock divider. The input clock divider
is used to divide the input clock signal, while the feedback divider is used to multiply the input clock signal. The post
scalar divider allows the VCO to operate at higher frequencies than the clock output, thereby increasing the fre-
quency range. The secondary divider is used to derive lower frequency outputs.

Figure 2-10. PLL Diagram

Dynamic Delay Adjustment

l l l l » LOCK
I
RST Input Clock —> Post Scalar Phase/Duty
Divider »  Delay CVO'ttasllfd —>  Divider »  Select » CLKOS
CLKI Adjust ontrofie CLKOP
CLKI ( ) Jus Oscillator ( )
(from routing or —*
external pin)
» CLKOP
Feedback Sea)ndka ry
CLKFB »|  Divider > e » CLKOK
(CLKFB) ivider
(from Post Scalar (CLKOK)
Divider output,
clock net,
routing/external » CLKINTFB
pin or CLKINTFB (internal feedback)

port

Figure 2-11 shows the available macros for the PLL. Table 2-5 provides signal description of the PLL Block.

Figure 2-11. PLL Primitive

RST —¥
CLKI > »| CLKOP
CLKFB > »| CLKOS
DDA MODE » EHXPLLC —»| CLKOK
DDAIZR > »| LOCK
DDAILAG > » CLKINTFB
DDAIDEL[2:0] >
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PIO Groups

On the MachXO devices, PIO cells are assembled into two different types of PIO groups, those with four PIO cells
and those with six PIO cells. PIO groups with four 10s are placed on the left and right sides of the device while PIO
groups with six 10s are placed on the top and bottom. The individual PIO cells are connected to their respective
syslO buffers and PADs.

On all MachXO devices, two adjacent PIOs can be joined to provide a complementary Output driver pair. The 1/0
pin pairs are labeled as "T" and "C" to distinguish between the true and complement pins.

The MachX01200 and MachX02280 devices contain enhanced 1/O capability. All PIO pairs on these larger
devices can implement differential receivers. In addition, half of the PIO pairs on the left and right sides of these
devices can be configured as LVDS transmit/receive pairs. PIOs on the top of these larger devices also provide PCI
support.

Figure 2-15. Group of Four Programmable 1/O Cells

This structure is used on the
left and right of MachXO devices

—
| PIO A | |_’|:| PADA"T"
| PIO B | |..|:| PADB "C"
Four PIOs <
| PIO C | |..|:| PADC "T"
[ PIO D [ b ] PabD c
_

Figure 2-16. Group ofpSix Programmable I/O Cells

This structure is used on the top
and bottom of MachXO devices

ﬁ un
| PIO A [ |"|:| PADA"T
[ PIOB [ |..|:| PADB "C"
[ PIOC [ |..|:| PADC "T"

Six PIOs <

[ PIO D [ b{ "] PaDD
[ PIOE [ |..|:| PADE "T"
[ PIOF [ b ] PaDFc"

——

PIO

The PIO blocks provide the interface between the syslO buffers and the internal PFU array blocks. These blocks
receive output data from the PFU array and a fast output data signal from adjacent PFUs. The output data and fast
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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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MachXO Family Timing Adders" 2?3

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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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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Power Supply and NC

Signal 100 TQFP! 144 TQFP! 100 csBGA?

VCC LCMX0256/640: 35, 90 21,52, 93, 129 P7,B6
LCMX01200/2280: 17, 35, 66, 91

VCCIOO0 LCMXO0256: 60, 74, 92 LCMX0640: 117, 135 LCMX0256: H14, A14, B5
LCMXO0640: 80, 92 LCMX01200/2280: 135 LCMXO0640: B12, B5
LCMX01200/2280: 94

VCCIO1 LCMX0256: 10, 24, 41 LCMXO0640: 82, 98 LCMX0256: G1, P1, P10
LCMX0640: 60, 74 LCMX01200/2280: 117 LCMXO0640: H14, A14
LCMX01200/2280: 80

VCCIO2 LCMXO0256: None LCMXO0640: 38, 63 LCMXO0256: None
LCMXO0640: 29, 41 LCMX01200/2280: 98 LCMXO0640: P4, P10
LCMX01200/2280: 70

VCCIO3 LCMXO0256: None LCMXO0640: 10, 26 LCMX0256: None
LCMX0640: 10, 24 LCMX01200/2280: 82 LCMX0640: G1, P1
LCMX01200/2280: 56

VCCIO4 LCMX0256/640: None LCMXO0640: None —
LCMX01200/2280: 44 LCMX01200/2280: 63

VCCIO5 LCMX0256/640: None LCMXO0640: None —
LCMX01200/2280: 27 LCMX01200/2280: 38

VCCIO6 LCMX0256/640: None LCMXO0640: None —
LCMX01200/2280: 20 LCMX01200/2280: 26

VCCIO7 LCMX0256/640: None LCMXO0640: None —
LCMX01200/2280: 6 LCMX01200/2280: 10

VCCAUX LCMX0256/640: 88 53, 128 B7
LCMX01200/2280: 36, 90

GND® LCMXO0256: 40, 84, 62, 75, 93, 12, |16, 59, 88, 123, 118, 136, 83, 99, |LCMXO0256: N9, B9, G14, B13,
25,42 37,64, 11,27 A4, H1, N2, N10
LCMXO0640: 40, 84, 81, 93, 62, 75, LCMX0640: N9, B9, A10, A4,
30, 42, 12, 25 G14, B13, N3, N10, H1, N2
LCMX01200/2280: 9, 41, 59, 83,
100, 76, 50, 26

NC* —

wn =

Pin orientation follows the conventional order from pin 1 marking of the top side view and counter-clockwise.
Pin orientation A1 starts from the upper left corner of the top side view with alphabetical order ascending vertically and numerical order ascending horizontally.
All grounds must be electrically connected at the board level. For fpBGA and fiBGA packages, the total number of GND balls is less than the actual number of

GND logic connections from the die to the common package GND plane.

»

NC pins should not be connected to any active signals, VCC or GND.
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Power Supply and NC (Cont.)

Signal 132 csBGA' 256 caBGA / 256 ftBGA' 324 ftBGA'
VCC H3, P6, G12, C7 G7, G10, K7, K10 F14, G11, G9, H7, L7, M9
VCCIOO0 LCMX0640: B11, C5 LCMXO0640: F8, F7, F9, F10 G8, G7
LCMX01200/2280: C5 LCMX01200/2280: F8, F7

VCCIO1 LCMX0640: L12, E12 LCMX0640: H11, G11, K11, J11  |G12, G10
LCMX01200/2280: B11 LCMX01200/2280: F9, F10

VCCIO2 LCMXO0640: N2, M10 LCMX0640: L9, L10, L8, L7 J12, H12
LCMX01200/2280: E12 LCMX01200/2280: H11, G11

VCCIO3 LCMX0640: D2, K3 LCMX0640: K6, J6, H6, G6 L12, K12
LCMX01200/2280: L12 LCMX01200/2280: K11, J11

VCCIO4 LCMX0640: None LCMXO0640: None M12, M11
LCMX01200/2280: M10 LCMX01200/2280: L9, L10

VCCIO5 LCMXO0640: None LCMXO0640: None M8, R9
LCMX01200/2280: N2 LCMX01200/2280: L8, L7

VCCIO6 LCMXO0640: None LCMXO0640: None M7, K7
LCMX01200/2280: K3 LCMX01200/2280: K6, J6

VCCIO7 LCMXO0640: None LCMXO0640: None H6, J7
LCMX01200/2280: D2 LCMX01200/2280: H6, G6

VCCAUX P7, A7 T9, A8 M10, F9

GND? F1, P9, J14,C9, A10,B4,L13,  [A1,A16,F11, G8, G9, H7, H8, H9, |E14, F16, H10, H11, H8, H9, J10,

D13, P2, N11, E1, L2

H10, J7, J8, J9, J10, K8, K9, L6,
T1,T16

J11, J4, 48, J9, K10, K11, K17, K8,
K9, L10, L11, L8, L9, N2, P14, P5,
R7

NC®

LCMXO0640: E4, E5, F5, F6, C3,
C2, G4, G5, H4, H5, K5, K4, M5,
M4, P2, P3, N5, N6, M7, M8, N10,
N11, R15, R16, P15, P16, M11,
L11, N12, N13, M13, M12, K12,
J12, F12, F13, E12, E13, D13,
D14, B15, A15, C14, B14, E11,
E10, E7, E6, D4, D3, B3, B2
LCMXO1200: None
LCMX02280: None

-

Pin orientation A1 starts from the upper left corner of the top side view with alphabetical order ascending vertically and numerical order ascending horizontally.

2. All grounds must be electrically connected at the board level. For fpBGA and ffBGA packages, the total number of GND balls is less than the actual number of
GND logic connections from the die to the common package GND plane.
3. NC pins should not be connected to any active signals, VCC or GND.
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LCMXO0256 and LCMX0O640 Logic Signal Connections: 100 TQFP

LCMX0256 LCMX0640
Ball Dual Ball Dual
Pin Number| Function Bank Function | Differential | Function Bank Function | Differential
1 PL2A 1 T PL2A 3 T
PL2B 1 C PL2C 3 T
3 PL3A 1 T PL2B 3 C
4 PL3B 1 C PL2D 3 C
5 PL3C 1 T PL3A 3 T
6 PL3D 1 C PL3B 3 C
7 PL4A 1 T PL3C 3 T
8 PL4B 1 C PL3D 3 C
9 PL5A 1 T PL4A 3
10 VCCIO1 1 VCCIO3 3
11 PL5B 1 C PL4C 3 T
12 GNDIO1 1 GNDIO3 3
13 PL5C 1 T PL4D 3 C
14 PL5D 1 GSRN C PL5B 3 GSRN
15 PL6A 1 T PL7B 3
16 PL6B 1 TSALL C PL8C 3 TSALL T
17 PL7A 1 T PL8D 3 C
18 PL7B 1 C PL9A 3
19 PL7C 1 T PL9C 3
20 PL7D 1 C PL10A 3
21 PL8A 1 T PL10C 3
22 PL8B 1 C PL11A 3
23 PL9A 1 T PL11C 3
24 VCCIO1 1 VCCIO3 3
25 GNDIO1 1 GNDIO3 3
26 TMS 1 TMS TMS 2 T™MS
27 PL9B 1 C PB2C 2
28 TCK 1 TCK TCK 2 TCK
29 PB2A 1 T VCCIO2 2
30 PB2B 1 C GNDIO2 2
31 TDO 1 TDO TDO 2 TDO
32 PB2C 1 T PB4C 2
33 TDI 1 TDI TDI 2 TDI
34 PB2D 1 C PB4E 2
35 VCC - VCC -
36 PB3A 1 PCLK1_1** T PB5B 2 PCLK2_1**
37 PB3B 1 C PB5D 2
38 PB3C 1 PCLK1_0** T PB6B 2 PCLK2_0**
39 PB3D 1 C PB6C 2
40 GND - GND -
41 VCCIO1 1 VCCIO2 2
42 GNDIO1 1 GNDIO2 2
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a Pinout Information
#ZLATTICE MachXO Family Data Sheet

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

85 PT4B 0 PCLKO_1** C PT6B 0 PCLKO_1**

86 PT4A 0 PCLKO_0** T PT5B 0 PCLKO_0** C
87 PT3D 0 C PT5A 0 T
88 VCCAUX - VCCAUX -

89 PT3C 0 T PT4F 0

90 VCC - VCC -

91 PT3B 0 C PT3F 0

92 VCCIOO0 0 VCCIOO0 0

93 GNDIOO 0 GNDIOO 0

94 PT3A 0 T PT3B 0 C
95 PT2F 0 C PT3A 0 T
96 PT2E 0 T PT2F 0 C
97 PT2D 0 C PT2E 0 T
98 PT2C 0 T PT2B 0 C
99 PT2B 0 C PT2C 0

100 PT2A 0 T PT2A 0 T

* NC for “E” devices.
** Primary clock inputs are single-ended.
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= LATTICE

Pinout Information
MachXO Family Data Sheet

LCMXO0256 and LCMXO0640 Logic Signal Connections: 100 csBGA

LCMX0256 LCMXO0640
Ball Ball Dual Differen- Ball Ball Dual Differen-
Number | Function Bank Function tial Number | Function Bank Function tial
B1 PL2A 1 T B1 PL2A 3 T
C1 PL2B 1 C C1 PL2C 3 T
D2 PL3A 1 T D2 PL2B 3 C
D1 PL3B 1 C D1 PL2D 3 C
c2 PL3C 1 T c2 PL3A 3 T
E1 PL3D 1 C E1 PL3B 3 C
E2 PL4A 1 T E2 PL3C 3 T
F1 PL4B 1 C F1 PL3D 3 C
F2 PL5A 1 T F2 PL4A 3
G2 PL5B 1 C G2 PL4C 3 T
HA GNDIO1 1 H1 GNDIOS3 3
H2 PL5C 1 T H2 PL4D 3 C
J1 PL5D 1 GSRN C J1 PL5B 3 GSRN
J2 PL6A 1 T J2 PL7B 3
K1 PL6B 1 TSALL C K1 PL8C 3 TSALL T
K2 PL7A 1 T K2 PL8D 3 C
L1 PL7B 1 C L1 PL9A 3
L2 PL7C 1 T L2 PL9C 3
M1 PL7D 1 C M1 PL10A 3
M2 PL8A 1 T M2 PL10C 3
N1 PL8B 1 C N1 PL11A 3
M3 PL9A 1 T M3 PL11C 3
N2 GNDIO1 1 N2 GNDIO3 3
P2 TMS 1 TMS P2 TMS 2 TMS
P3 PL9B 1 C P3 PB2C 2
N4 TCK 1 TCK N4 TCK 2 TCK
P4 PB2A 1 T P4 VCCIO2 2
N3 PB2B 1 C N3 GNDIO2 2
P5 TDO 1 TDO P5 TDO 2 TDO
N5 PB2C 1 T N5 PB4C 2
P6 TDI 1 TDI P6 TDI 2 TDI
N6 PB2D 1 C N6 PB4E 2
P7 VCC - P7 VCC -
N7 PB3A 1 PCLK1_1** T N7 PB5B 2 PCLK2_1**
P8 PB3B 1 C P8 PB5D 2
N8 PB3C 1 PCLK1_0** T N8 PB6B 2 PCLK2_0**
P9 PB3D 1 C P9 PB6C 2
N10 GNDIO1 1 N10 GNDIO2 2
P11 PB4A 1 T P11 PB8B 2
N11 PB4B 1 C N11 PB8C 2 T
P12 PB4C 1 T P12 PB8D 2 C
N12 PB4D 1 C N12 PB9A 2




a Pinout Information
#ZLATTICE MachXO Family Data Sheet

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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:I.LATTICE Pinout Information

MachXO Family Data Sheet

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
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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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

4-24



= 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
D3 NC D3 PT2C 0 T D3 PT3C 0 T
A3 PT2B Cc A3 PT3B 0 (o] A3 PT3B 0
A2 PT2A T A2 PT3A 0 T A2 PT3A 0 T
B3 NC B3 PT2B 0 (o] B3 PT2D 0 Cc
B2 NC B2 PT2A 0 T B2 PT2C 0 T
VCCIOO | VCCIO0 VCCIOO0 | VCCIOO0 0 VCCIOO0 | VCCIOO0 0
GND | GNDIOO GND | GNDIOO 0 GND | GNDIOO 0
A1 GND - Al GND - Al GND -
A16 GND - A16 GND - A16 GND -
F11 GND - F11 GND - F11 GND -
G8 GND - G8 GND - G8 GND -
G9 GND - G9 GND - G9 GND -
H7 GND - H7 GND - H7 GND -
H8 GND - H8 GND - H8 GND -
H9 GND - H9 GND - H9 GND -
H10 GND - H10 GND - H10 GND -
J7 GND - J7 GND - J7 GND -
J8 GND - J8 GND - J8 GND -
J9 GND - J9 GND - J9 GND -
J10 GND - J10 GND - J10 GND -
K8 GND - K8 GND - K8 GND -
K9 GND - K9 GND - K9 GND -
L6 GND - L6 GND - L6 GND -
T1 GND - T1 GND - T1 GND -
T16 GND - T16 GND - T16 GND -
G7 VCC - G7 vCcC - G7 VvCcC -
G10 VCC - G10 vCcC - G10 vcC -
K7 vCcC - K7 vCC - K7 VCC -
K10 VCC - K10 VCC - K10 VCC -
H6 VCCIO3 3 H6 VCCIO7 7 H6 VCCIO7 7
G6 VCCIO3 3 G6 VCCIO7 7 G6 VCCIO7 7
K6 VCCIO3 3 K6 VCCIO6 6 K6 VCCIO6 6
J6 VCCIO3 3 J6 VCCIO6 6 J6 VCCIO6 6
L8 VCCIO2 2 L8 VCCIO5 5 L8 VCCIO5 5
L7 VCCIO2 2 L7 VCCIO5 5 L7 VCCIO5 5
L9 VCCIO2 2 L9 VCCIO4 4 L9 VCCIO4 4
L10 VCCIO2 2 L10 VCCIO4 4 L10 VCCIO4 4
K11 VCCIO1 1 K11 VCCIO3 3 K11 VCCIO3 3
J11 VCCIO1 1 Ji1 VCCIO3 3 J11 VCCIO3 3
H11 VCCIO1 1 H11 VCCIO2 2 H11 VCCIO2 2
G11 VCCIO1 1 G11 VCCIO2 2 G11 VCCIO2 2
F9 VCCIOO0 0 F9 VCCIO1 1 F9 VCCIO1 1
F10 VCCIOO0 0 F10 VCCIO1 1 F10 VCCIO1 1
F8 VCCIO0 0 F8 VCCIOO0 0 F8 VCCIOO0 0
F7 VCCIOO0 0 F7 VCCIOO0 0 F7 VCCIOO0 0

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